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APPENDIX A - PRELIMINARY

RESEARCH

A1 MARKET ANALYSIS

A market analysis is done fo show how different
acfors in the Dufch health care industry fit in the
health care framework created. This analysis can
later in the project be used during the FHC use case
fo identify potential partners.
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A2 NEW ENTRANTS IN HEALTH
CARE SECTOR

The commercial, IT and health care industries are
continuously merging which results in new entrants.
Non-fraditional health care companies such as
Apple, Google, Amazon, Microsoft, Philips and IBM are
entfering the health care sector and are atfempting
fo dominate the home health space and stimulate
public health systems to make care more accessible
and affordable (Forbes, 2019).

Examples form practice

Amazon in health care

Amazon Health is investing heavily in using machine
learning for health care systems. The physical
architecture of these systems can be exfremely
expensive for health care providers. By enfering
this market, Amazon wants to provide offerings
that enable health care providers to use advanced
machine learning system in a scaloble and cost-
effective way (Harris, 2018).

Apple Health

Apple has made clear that the health care industry
will be a key area of future growth. With an already
existing network of apps, services and wearables
they want to create a health care environment that
works seamlessly with each other (CBInsights, 2019).
By combing wellness and health they want to make
health care a more regular habit and check-in. Some
examples showing that Apple is active in the health
care domain:

Apples Personal Health Record  should
provide patients a plafform where they can
manage medical data and health data generated
by wearables. Currently, there are 120+ health care
institutes part pf Apples health record beta.

Apple ResearchKit allows medical
researchers fo use iPhones to conduct clinical
studies. The ResearchKit could make recruitment
easier, large scale studies more feasible, simplifying
the onboarding of a clinical study, enable remote
monitoring and diagnostics and gather medical
data more frequently instead of during periodic visits
(CBInsights, 2019).

Teaming up with insurance company Aetna.
Aetnea teamed up on an iPhone and apple watch
app that provides rewards (e.g. earning a free apple
watch) to members who engage in healthy behaviors
like regular physical activity and getting enough sleep
(Farr, 2019).

The Apple Watch 4 series is designed to
inspire you fo live a healthier life by supporting
you in physical and mental wellbeing. It can also
monitor your heart rate throughout the day and
Apple is making progress in trying fo detect unusudal
heartrates for preventive diagnosfics.

The same as Amazon, Apple can afford to dive deep
inthe health care sector because they have arevenue
stream that is large and diversified. This makes it
possible to create solutions where tfraditional health
care providers don't have the recourses for.

“If you zoom out info the fufure, and you look back,
and you ask the question, ‘What was Apples greatest
contribution To mankind?” It will be about health. We
are democratizing it. We are faking what has been
with the institutions and empowering the individual
fo manage their health.” Tim Cook

Telemonitoring services for CVD
‘Thebox'inLeidenUniversityMedicalCenter (LUMC)isa
good example of a hospital inifiative moving fowards
a more individual approach fo improve clinical care.
HartWacht of CCN and Luscii of FocusCura are also
a good example of self-care initiatives. The difference
between ‘The box” and HartWacht and Luscii is that
the latfter are independent parties that collaborate
with other hospitals. Second, hospitals have invested
heavily in building EHR which they could link to PGOs
in the near future.

As infroduced in chapter 25 predictive analytics
fools are being developed using myriad data
from different sources. U-Prevent, Pacmed and IBM
Watson Health are good examples of initiatives that
are creating these fools and are working closely with
care professionals to infegrate them info daily work.
Patient health data of self-care initiatives, both from
hospitals and independent companies, has the
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pofential o contribute in building predictive models
as well. This means that an individual patient who
generates health data can be an important player
in improving not only his own care, but also that of
ofhers. The right bottom corner in the third matrix
shows this link beftween self-care and public health
research initiatives. Two interesting examples that
create this bridge are Heart for Heart and My Heart
Counts which provide a plaftform where you as an
individual can share your PGHD for CVD research
while receiving feedback on your data. Overall,
a more inferoperable cardiovascular domain is
evolving. Agood exampleis the Dutch CardioVascular
Alliance (DCVA) which is an alliance that brings
fogether leading organizations of scienfists, patients,
academia, health care professionals, industry and
government. By combining forces, they have the
ambition o lower the cardiovascular disease burden
by 25% in 2030 (DCVA, 2019).
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APPENDIX B - INITIAL VP

VALUE MAP
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APPENDIX C - INITIAL VALUE FLOW MODEL

INITIAL VALUE FLOW MODEL

Core value proposition
The core value proposition includes the end-user and
actors who exchange value directly with the end-user.

Complementary offerings

Complementary offerings can increase the value of
the total offering for the user. Actors in this section are
not core o the system, but can have direct confact
with the users. The value proposition can still work
without these complements. For example, additional
accessories for an iPhone are complementary
offerings.

Supplying and enabling network

This sectfion incorporates actors that deliver
components for the integration info the vaolue
proposition (e.g. hardware suppliers) or actors that
enable the value proposition (e.qg. platform providers).

Complementary offerings

Core value proposition

Goods and services
Money and Credits

-------- ) Information

% Infangible value

Other stakeholders

This section incorporates actors that are not directly
involved in the value proposition but are affected by
it

Other stakeholders
Supplying & enabling
network
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KEY RESOURCES

What are key resources that are necessary to
deliver the value proposition? Resources can vary
from people, technology, products, equipment,
information, channels, partnerships, alliances and
brands (Ouden den, 2012).

People
-+ Patients for care and data
Cardiologist for knowledge and fime
CVD expert team for knowledge and fime
Clinical researcher for knowledge and time

Technology
Predictive analytics for personalized freatment
Personalized  algorithms  for  personalized
freatment
Telemonitoring for data and remote care
Cloud-based data sharing for dafa exchange

Information
Patient health data for research and care
Clinical care knowledge for care

Products
Telemonitoring devices for health monitoring

Channels
Digital platform for data and care exchange

Partnerships
System providers for digital platform
Service providers for 24/7 care delivery
Telemonitoring device supplier for devices
Insurance company for money

KEY ACTORS AND DRIVERS

Actors are identified that contribute to the initial value
proposition. Then, drivers are described per actor and
are goals actors aim to achieve or what the interest
and intentions are of actors. Because an inifial value
flow model is created, these drivers are assumptions
and need fo be validated during user research.

m

CVD patient
Receive personalized care

Other CVD patient
Receive personalized care

Cardiologist
Provide personalized care and manage workloads

CVD expert team
Provide personalized care and manage workloads

“% II-
|

Clinical researcher
Receive more data for better research
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Healthier citizens, less health care burden on GDP

o
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Society
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L
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Hospital
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O

Hospital
More data and better manageable workloads

TRANSACTIONS

In the ecosystem fransactions between stakeholders
can be realized. Transactions can be activities that
originate with one actor and end with another, or
resources, information or items that are shared or
exchanged between two actors. Four different type
of fransactions are used:

Goods and services; can be physical goods or
services;

Money and credits; revenue streams, can be
monetary but also virtual;

Information; can be knowledge, advice,
information important for the value proposition, or
raw data;

Intfangibles; e.g. experience, reputation, exposure,
aftention, increased wellbeing, drivers, moftives

10 Chapter X // Introduction

APPENDIX D - USER RESEARCH

D.1IDESIGN RESEARCH RATIONALE
The research doneis based on a theory proposed by
Convivial Toolbox (Sanders, E. B-N et al., 2012) which
states that greater insights can be gained of what
people need and want based on what they say, do
and make.

The path of expression diagram showed in figure X
explains the process of the research. It is a process
that can be used for exploring past, present and
future experiences. By ufilizing the path of expression,
you enable people to connect to what is meaningful
from their past and present experience, and use that
as a springboard for ideation about the future.

1. Observe and document current experiences

2. Recall memories from earlier experiences

3. Reflect on those memories and possibilities for the
future

4. Create arfifacts for future experiences

Thefirstand second steps, also called sensitizing, were
doneby providing the participants a contextmapping
pbooklet. During the generative interviews, the third
and fourth step were included. By following these
steps, latent knowledge can be accessed (latent
knowledge refers to thoughts and ideas that we
haven't experienced yet, but on which we can form
an opinion on based on past experiences (Sanders,
E.B-Netal,2012)).

CONTEXTMAPPING AND INTERVIEWS

For the contextmapping two different booklets were
created, one for patients and one for cardiologists.

Patients

The aim of the booklet and follow-up interviews was
fo gain more in-depth insights in patient concerns,
expectations, goals, needs or atfifudes regarding
their care process. This will give insight on what kind
of patient and moment in the care process to focus
on.

Cardiologist

The aim of the booklet and follow-up inferviews
was to gain more in-depth insights in cardiologists’
concerns, expectations, goals, needs or aftitudes

regarding the care process of their patfients and
the opportunities for using patient data in the care
process.

Method

Participants
7cardiovascularpatientsand6cardiologists (Erasmus
MC, AMC, LUMC) participated in the research. Patients
wererelatives, friends or acquaintances. Cardiologists
were confacted via LinkedIn or via an infroduction by
previous interviewees. The parficipants were selected
based on the following criteria:

Patients
Experienced a heart failure in the past 15 years
Have a routinely check with cardiologist
Cardiologists
Work in second or third line of care

Procedure contextmapping

Filing out the booklet took 30-45 minutes. The
booklet consisted of 7 exercise. To elicit interesting
insights, atfenfion was paid to making the booklet
interactive. This was done by providing parficipants
with selected sfickers which they could use to express
their emotions more easily. Parficipants were asked
fo draw, write and/or use sfickers fo express their
answer. The visuals in the booklet were sketfchy which
invited participants fo draw as well. Parficipants
received their booklet via post so they could fill it out
in their own time and surrounding. Before distributing
the booklets, two iterations were held to optimize the
exercises. The exercises were set up fo gain insights in
the following fields:

Personal experience/journey with cardiovascular
disease

Interaction with cardiologist or patient

Additional support in the care journey

Desires regarding care process

Paragraph 1l
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Parficipants had a week to fill in the booklet and
were asked to make pictures of the answers and sent
them via WhatsApp to me. This way | could analyze
the booklets and tailor the semi-structured interviews
according fo their answers beforehand.

Unfortunately, none of the cardiologists had the fime
fofillin the booklet that was provided since they were
foo busy with freating patients. 2 out of 6 did look into
fo booklet as a preparation for the inferviews.

Procedure generative interviews

The generative interviews for patients and
cardiologists differ in structure and tools used. The
interviews were held in the homes or work area of the
parficipants and lasted 60-90 minutes. Interviewing
people face-tfo-face and in a familiar environment
may allow them fo be more comfortable expressing
their opinions and feelings (Bolderston, 2012).

For the generafive interviews, several fools were
developed depending on the participant (patient or
cardiologist).

Patients
The inferview with pafients was builf up in three
phases:

1. Discuss present and past experiences and feelings
using input from the booklet,

2. Potential of tfelemonitoring service on current and
past care process;

3. Discuss the concept of sharing health data for
research purposes.

Three visuals were used to explain interview topics.
At the same fime, partficipants could use these
visuals to provide (visual) feedback on the proposed
felemonitoring and data sharing service.

Cardiologist
The following topics were discussed during the
interviews with cardiologists:

Opportunities, challenges and obstacles of using
felemonitoring in the care process.

Opportunities, challenges and obstacles of using

patient data fo improve care management

The role of the cardiologists when telemonitoring
and patient data are being implemented in the care
process

First steps fowards a more preventive care.

Three visuals were used to explain interview topics.
At the same fime, cardiologists were able fo provide
feedback on the first concept of a product-service
system (figure X). By providing them a first draft,
they could befter point out important relationships
between stakeholders and what their desired role

would be in the system.

Figure X Results of generative sessions with
cardiologists
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Ik & mijn zorg

Hallo!

Ik ben Joris en ben momenteel aan het afstuderen aan de TU Delft voor de master Strategic
Product Design. Het doel van dit onderzoekje is het in kaart brengen van wat mensen die
leven met hart- en vaatziekten drijft en motiveert.

Ik ben erg benieuwd naar wie je bent, wat je doet en wat je bezighoudt. Er zijn geen goede of
foute antwoorden, alleen maar ‘jouw antwoorden’. Jij bent de expert van je eigen ervaring. Voel
Jje vrij om de opdrachten in te vullen op een manier die bij jou past. In het boekje zitten stickers
die je kunt gebruiken bij het invullen.

Je mag de opdrachtjes verdelen over een aantal dagen of alles in een keer invullen. Doe vooral
wat jou uitkomt! Het zou fijn zijn als je foto's kunt maken van wat je hebt ingevuld en deze via
whatsapp opstuurt.

Alleen ik zal inzicht hebben in de antwoorden. Dat betekent dat alles wat je invult alleen door
mij verwerkt wordt tot anonieme inzichten die niet naar jou als persoon herleidbaar zijn.

Als je nog vragen hebt over het gesprek of het boekje, bel of whatsapp gerust even met mij op
06-12434596.

Alvast bedankt en tot snel!

Joris

Dag 1: mijn ervaring met hart- en vaatziekten

Teken, schrijf en/of plak stickers hoe je het ervaart om met hart- en vaatziekten te leven.

(D

/N

>

Dag 2: mijn bezoek aan de cardioloog

Teken, schrijf en/of plak stickers om te laten hoe jij je bezoek aan de cardioloog ervaart/nebt
ervaren (dit kan bijvoorbeeld je eerste, meest gedenkwaardige of laatste bezoek zijn). Probeer
het in kleine stapjes op de tijdlijn uit te leggen (ervoor, tijJdens en na je bezoek).

Dag 1. dit betekent mijn gezondheid voor mij

Teken, schrijf en/of plak stickers om te laten zien wat jouw gezondheid voor jou betekent. Ligt
dit eventueel toe.

Dag 1: momenten dat ik graag iemand had voor advies

Teken, schrijf en/of plak stickers over een moment(en) dat je graag iemand in de buurt hebt/
had gehad om professioneel advies te geven op je situatie. Leg uit waarom.

14 Chapter X // Introduction

Dag 3: mijn cardioloog en ik

Teken, schrijf en/of plak stickers over je meest prettige en minst prettige moment(en) van
samenwerking tussen je cardioloog en jezelf. Ligt dit eventueel toe.

)

AR
N
q/\c .

N\

<l

Dag 4: hulp op maat!

Stel, je kunt je gezondheidsgegevens beschikbaar stellen voor wetenschappelijk onderzoek
om zo niet alleen de zorg, maar ook je eigen behandelproces te optimaliseren. Wat zijn volgens
jou belangrijke onderwerpen waar men rekening mee moet houden? Leg uit waarom.

Bedankt voor het delen van
ouw ervaringen!

Wil je dit boekje meenemen naar ons interview?

Dag 3: wie ondersteunt mij in mijn zorg
/
Teken, schrijf en/of plak stickers welke personen er allemaal betrokken zijn bij je zorg en geef

aan wat je aan deze person(en) hebt gehad. Dit kunnen natuurlijk ook mensen buiten het
zorgsysteem zijn.

@

Ja

Aantekening

Deze ruimte kun je gebruiken voor extra aantekeningen/opmerkingen/vragen die je te binnen
schieten.

Paragraph 15



D.2 DATA ANALYSIS

METHODOLOGY

Before results will be shared different methods of
data analysis that were used will be explained. The
Grounded Theory Method isused to because of the
heterogeneity of the collected data. This analysis
resulted in various insights that will be categorized
per stakeholder. Morphology psychology is used
to uncover and structure motivations and needs
of patients living with CVD regarding measuring
and sharing health data.

GROUNDED THEORY METHOD

The booklets were summarized and used as input
for the interviews. In total, 13 user inferviews were
recorded and franscribed. During analysis of the
franscribes, patients were categorized info when they
experienced their first cardiovascular event (0-5, 5-10,
10-15,15-20 years). Cardiologists were categorized into
which line of care they are active in (second or third
line, third line cardiologists were also active academic
research). The Grounded Theory Method (Glaser and
Straus, 1967) is used to seek out and conceptualize
lotent patfterns and sfructures of the fopic that is
researched through ongoing comparison. This
way cafegories can be identified out of data and
potential relationships beftween them. [t allows for
deeper understanding of the phenomena that is
being researched. First, categories are made out of
data. Second, theorefical coding was done. This is
the activity of creating infegrative diagrams as seen
in figure X. These diagrams force you info thinking
about the categories as not stafic textual concepts,
but as objects that relate to each other (Straus, 1987).

MORPHOLOGY PSYCHOLOGY

Morphology psychology is developed by Professor
Wilhelm  Salber, from the University of Cologne
in Germany (Salber, 2001). Its based on three
psychological fensions that drive everyday human
behavior (Melchers, 1997). Morphology is intended
fo explore holistic moftivations of a phenomena as
they become apparent in human experience and
behavior. It uncovers motivational fensions behind
every day human behavior which can be used fo
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build models of human motivation (Lonneker, 2007).
Through morphological research it is found that
people use products, services and brands fo deal
with these motivational tensions (Melchers, 1997).

Tension model

Duringmy internship atservice design consultantKoos
Service Design | learned to work with morphology.
Jules Prick and Robert-Jan van Oeveren, founders of
Koos Service Design, mastered the use of morphology
in their projects. They visualize research results in a so
called ‘tension model” which can be seen in figure X.
This model is used to visualize and sfructure motives
and needs of people. Since the model is psychological
it should be easy to grasp which can feel like it shows
obvious results. First, the dynamics of this model
will be explained, then motives and needs it for the
phenomena ‘living with CVD’" will be mapped using
consumer research results.

Primary tension (acquisition vs. transformation)
The primary fension describes the constantly
working psychodynamic tendency of acquisifion
and fransformation. Acquisition is the search for
simplicity, certainty and security. In contrast stands
fransformation which is the drive to move on, to

reach for new experiences, to culfivate, and to shape
something and be shaped.

Secondary tension (impact vs. structure)

The second fension describes the fendency beftween
impact and sfructure. Impact is having the need to
have an effect on something or someone. Structure
having the need fo have everything ordered, and
having to deal with the effects of the oufside world,
rules and society.

Tertiary tension (ambition vs. competence)

The third fension describes the tendency beftween
ambition and competence. Ambition constitutes
the frend of unhampered growth, of an ideal world
and the desire to make one’s dreams come true. This
demands competence on the other side to have the
right necessary support, the right equipment, backup
and/or patronage.

Such a tension model can be used as sfrategic
framework to idenftify areas of opporfunities, areas
you want fo move into, brand positioning, position
concepfs, efc.

In the paragraphs all findings resulting from  this
analysis are presented.

MANAGE LIVE LIFE
OWN HEALTH WITHOUT
AND CARE WORRIES
LN o
NEED FOR G o, CONTINUE
CONFIRMATION LIFE WITHOUT
CONSTRAINTS

(PROFESSIONAL)
ADVICE AND
SUPPORT

MONITOR HEALTH
AND PARTICIPATE IN
RESEARCH
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D.3 PATIENT FINDINGS GTM

[l cim to put more quotes in the end report]

The GTM analysis of patients revealed five main
categories which will be discussed separately.
These categories will be used to develop key
insights that will be used in the conceptualization
phase for idea generafion and as design
requirements for concept selection.

Searching for balance

After patfients experience a cardiovascular event they
need fo find a balance in medication, physical and
mental well-being and life style. This is done with help
from various care professionals (e.g. cardiologist,
general practitioner, physiotherapist). Findings this
balance varies a lof beftween patients, this makes
it difficult for care professionals to failor treatment
plans. Often, patients pay more attenfion fo their
health and life style when they are in an unsfable
phase.

“It fook me around 2-3 years to find the right balance
in medication, but having many different fypes of
medication | understand this takes fime.

“Especially at the start I had a lof of side effects. During
this period, lhad a lot of contact with the nurse fo discuss
side effects and look for alternatives.”

Desire for monitoring health depends on

context

As with the cardiologists, patients’ desire to have a
felemonifor service also depends on the contfext.
All patients did not see the point of measuring
and sharing their health currently since they did
not experience any complaints and have a good
balance in medication, physical and mental well-
being and life style. Moments when patients feel
vulnerable, uncertain and/or anxious are moments
when they desire professional feedback, advice and/
or confirmation regarding their health status. These
moments occurred mostly during rehabilitation
until they were fully recovered. For most patients
being recovered means having the right balance
in medication, physical and mental well-being and

life style. During rehabilitation, these are also the
three areas where professional advice, feedback
and confirmation is desired. The extent in which
pafients desire professional support varies a lof. This
means that every patient needs ifs own personal
rehabilitation plan.

The desire to monitor health declines over time.
This has two reasons, first as patients” well-being
increases, patients don't see the value of constantly
checking your health. Second, if you feel well you
don't constantly want fo be reminded that you are
a pafient.

“Right after my heart attack | bought a blood pressure
device fo monitor myself daily. As fime passed, | used
It less frequent and at one point | did not use it at all
anymore.

“A TM service would especially be nice in the period after
the incident where you need security and confirmation.
After finding the right balance not anymore.

Open in data sharing

All parficipants were fine with sharing their health
data for research purposes. Contributing fo research
is something all parficipants think is a good thing
fo do. Although patients are fine with sharing their
health dafa, issues like privacy, data security and
staying anonymous are sfill important. In addition,
care providers should be transparent in what and
where the datfa is being used for. Some patients
would like to have control over their own health data,
while others said they don't want to be bothered with
it ofter giving consent.

“I'm just a small crumb in the system, then let me be a
crumb.”

Being involved in research

When patient share their health dafa for research
they would like to know how their data confributed
fo the research. Most pafients would like fo know
what the results mean for their own care process. In
addition, sharing research findings should be done

18 Chapter X // Introduction

thoughtfully. For example, when results have a big
impact on a patient, they want to hear the results
from a professional and not from a computer when
they are sitting at home.

‘And what would these findings mean for my care
process?”

“Maybe it is inferesting fo hear if my research resulfs
deviate from similar patients.”

“It has everything to do with involvement. If you are
inferested in something you will have more motivation
fo do your best. | would like to know if my contribution
has been useful or not.”

Key insights

Four key insights are created out of the categories
and will be used during the conceptualization phase
of this project. The key insights are:

PHENOMENA: LIVING WITH CVD

MANAGE OWN
HEALTH & CARE

NEED FOR

Patients have most desire for support and advice
when looking for balance in lifestyle and medication

Patients do not know and experience the value of
own data

Patient health engagement varies over fime

Patfients are willing fo share their health data if
that means conftributing to improve health care and
help others

Patfients can have difficulty with finding the right
lifestyle/medication balonce once diagnosed with
CvD

D.4 PATIENT FINDINGS
MORPHOLOGY PSYCHOLOGY

Relevance tension model ‘living with CVD’
To structure motives and needs of patients living with
CVD a tension model was created which is visualized
in figure X. This model uncovers differences in patient
motives and needs in living with CVD derived from

LIVE LIFE WITHOUT
WORRIES

CONTINUE
LIFE WITHOUT

CONFIRMATION '

(PROFESSIONAL)
ADVICE AND

SUPPORT

e CONSTRAINTS

Wantng 1o
move onwith
e

decinesover

MONITOR HEALTH
AND PARTICIPATE IN
RESEARCH
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customer research. These moftives and needs can be
used during the conceptualization phase fo develop
ideas and as criferia fo compare concepts. The
model had several iterations which were done with
the company mentor and a PhD candidate who has
experience doing research with CVD patients.

Primary tension — Need for confirmation

vs. living life without constraints

First, the ‘acquisition” was unraveled which describes
the basic need everyone is talking about. The basic
needforpeopleliving with CVDiswanting the certainty
everything is fine with your health. Contrary fo this is
the desire to move on with your life without constraints
and not wanting to constantly be reminded you have
CVD. Forinstance, you recovered well from a CV event
and are focusing on picking up life where you left it.
Running was always a hobby of yours, but now you
experience moments of uncertainty regarding your
health when you go running. To be able fo pick up life
again you want confirmation on what you can and
cannot do.

Secondary tension - Manage own health
and care vs. (professional) advice and

support

The second tension describes the drive fo have control
over your own health and care process and not
wanting/having to involve and bother people with
my condition. On the other side there is the desire for
(professional) advice and support that is necessary
fo guide you. For example, when you have CVD you
sometfimes want fo eat unhealthily, but when you do
this to often, your family might become concerned
and try to restrain you from eatfing unhealthy food
(which'is of course better for your health).

Tertiary tension - Live life without worries

vs. monitoring and participateinresearch
Asa CVD patientyou have the desire to live life without
having to worry about your health. To be able to do
this, occasionally you need to monitor your health
or partficipate in research. For example, when you

MANAGE LIVE LIFE
OWN HEALTH WITHOUT
AND CARE WORRIES
r\ ,1
NEED FOR e L, CONTINUE
CONFIRMATION LIFE. WITHOUT
CONSTRAINTS
2 N\
’ N
i \
e N
k o
(PROFESSIONAL) MONITOR HEALTH
ADVICE AND AND PARTICIPATE IN
SUPPORT RESEARCH
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start experiencing arrhythmia you need fo carry @
holter monitor for a week so the doctor can research
what kind of arrhythmia you have fo decide the best
freatment procedure.

Key insights

CVD patients” motivations and needs regarding
advice, support and monitoring are fluid and
respond to context and health. This should be
considered when developing self-care solutions.

The tension model can be used to create need
based persona’s or compare concepts later onin
the project.
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[l want to put more user research quotes in this

model]

NEED FOR
CONFIRMATION

CONTINUE
LIFE WITHOUT
CONSTRAINTS

S
?

N

|

i

“I WANT TO KNOW IF MY HEALTH
IS GOOD"

MANAGE OWN
HEALTH & CARE

“I WANT TO LIVE LIFE LIKE | HAVE

NO CvD*"

(PROFESSIONAL)
ADVICE AND
SUPPORT

A 4

"I CAN TAKE CARE OF MYSELF, |
KNOW WHAT IS BEST FOR ME *

LIVE LIFE WITHOUT
WORRIES

"I NEED SOMEONE TO KEEP AN
EYE ON ME AND TELL ME WHAT
CAN AND CANNOT DO"

MONITOR HEALTH
AND PARTICIPATE
IN RESEARCH

&
€

"I WANT TO BE CONFIDENT WITH
WHAT | AM DOING "

"I HAVE TO MAKE SURE | AM
DOING FINE"

A 4
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D.5 ADDITIONAL RESEARCH -
JOURNEY MAPPING

To befter understand the patfient experience of
searching for balance in medication, physical and
mental well-being and life style, a journey maop was
created together with a cardiovascular patient. This
person is a cardiovascular patient since 1999 and
fakes several types of medication. In June 2018, the
patient quit smoking after 40 years. This is also the
momentwhen the patfient started fo experience more
frequent arrhythmia which resulted in an imbalance
in medication, physical and mental well-being and
life style. The journey map that is co-created with the
patient zooms in on the period the patient stopped
smoking until a second opinion for research was
being asked for. Before doing the journey mapping
session, the patient was asked to write a small diary
about three key moments in his experience since he
stopped smoking.

CURRENT PATIENT JOURNEY PHASE CONTINUING LIFE STYLE

FINDINGS

Research can influence relationship

The patient was not safisfied with how his cardiologist
handled the situation. Increasing medication without
frying o find out what the cause is of his arrhythmia
was very unprofessional in the eyes of the patient. The
patient expected he would receive more information
on what suddenly causes his arrhythmia, what kind
of arrhythmia he is experiencing and what steps he
has to take to control it (e.g. medication and/or life
style). Currently, the advice of his cardiologists was
not grounded. This experience damaged the trust
relationship the patient had with the cardiologist.

Unclear research findings

The research findings the patient received from
the GP were not useful since it did not provide the
patient with concrete advice or steps fo take. The
hard copy received from the GP only raised more
questions because of how the dafa and findings

EXPERIENCING LOOKING FOR EXTRA
DISCOMFORT MEETING CARDIOLOGIST ADVICE

MONITORING HE
CONDITION

Patient Need
Activities

Gains

Pains
: v —
a —
v —
Cardiologist Activities
abd 1=
V—

General v

Practitioner Activities
: v —
v —
v —
Family Activities
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were presented. This left the patfient in even more
confusion.

Long waiting

[t took over 4 months before the patfient was
monitored from the fime he experienced an increase
in arrhythmia. Even after receiving the results
questions were not answered and no advice was
given. During this fime the patient lived in uncertainty
and was physically and mentally out of balance.

Limitations
The journey map was created with a single patient
which makes it difficult to generalize findings.

[Journey will go to the appendix]
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D.6 CARDIOLOGIST FINDINGS
GTM

Improved care management is expected

Cardiologists  expect that using felemonitoring,
pafient data and predictive analyfics in the care
process can add value fo both the patient and doctor
experience. By having longitudinal health data of
pafients, it is easier for doctors to fimely infervene and
adjust a tfreatment plan before an event occurs. This
creates long ferm value for the patient.

"I expect data will enable me to do early diagnosis,
preventimplications and improve freatment.”

Good data management is essential
When you provide a 24/7 telemonitoring service
fo patfients, it is important fo understand patient’s
expectation regarding this service. In addition, @
hospital has to make sure it can deal with allincoming
data. Currently, incoming data that cause an alarm
needto be checked, analyzed and putinthe Electronic
Health Record (EHR) manually because algorithms
cannot do this yet. A hospital needs skilled people
(e.g. research assistants) to do this, especially of the
datawillbe used for predictive analyfics itisimportant
data storage is done accurately. Cardiologists don't
want to be bothered with all incoming patient data,
they expect only to see important dafa that need a
professional eye. If in the future more felemonitoring
services will be deployed, hospitals have fo have a
plan on how to cope with this flood of data and who
IS going fo analyze if.

“You have to make sure you can deal with all sensor data
that is coming in. When you say you monitor patients
24/7 people expect a 24/7 service.”

Technology as supporting tool

Cardiologists  see telemonitoring and  predictive
analyfics as a support fool for better diagnosing and
during decision moments in treatment. The tool will
help them to provide patients with more personalized
freatment plans and frack progress. They still want
fo have control over the treatment plan of a patient

and not let fechnology decide what a patient should
do. They see themselves as the franslator between
research results and what they mean for the patient
and their care process. Cardiologists don't expect
these technologies will replace them, but it will shift
where and how they can deliver care to patients (e.g.
e-consults). They expect it will help them fo better
manage preventive care.

“Use of sensor data will lead fo early defection of
changes in the disease process, this can be used fo be
able fo provide timely adjustments or recommendations
in lifestyle, medication or other interventions.”

Patient-cardiologists-telemonitoring

relationship

Cardiologists expect that patients will get used
fo the extra piece of care that is provided with a
felemonitoring service. It is important patients are
educated in how a moniforing service is organized
and how responsibilities are divided. Cardiologists
don't want pafients fo over-monifor themselves.
Data that patients generate could potentially raise
a lot of questions which could create extra workload
for the cardiologist. It is important fo make the data
comprehensible and useful for the patient’s care
process. For example, feedback provided to patients
should focus on things that they can influence
themselves, like life style.

Cardiologists want patients to become more involved
in and fake confrol over their own care process.
Telemonitoring could be a great piece of extra care
for patient to fake this confrol and become more
conscious about their own health.

Desire for monitoring will depend on

context

A tfelemonitoring service will not be useful for all
patients, cardiologists believe. It will depend very
much on the physical and mental well-being of a
patient and where the patient is in the care process.
Moments where cardiologists see the most value is
during unstable phases like post-operative, during
revalidation and during periods of complaints.
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These are moments when patients have the highest
need for professional contact because a balance in
medication and life style needs fo be found. When
people are physically and mentally stable, most
patfients don't want fo be confronted with the fact
they are a cardiovascular patient and just live their
lives. Another reason is that it could potentially make
patients anxious for no reason (‘you should not make
healthy people sick’). It can also be of value for old
people, people living far away, people who are less
mobile or have a specific condifion. Moments when
cardiologists experience difficulties in diagnosing
are also moments monitoring can give them better
insight.

“Patient who don't experience complaints don’t have
the desire to monitor their health. They don't constantly
want fo be confronfed with the fact that they are a
cardiovascular patient and just live their life.”

Cardiologist has final responsibility

A cardiologist sees himself as the final responsible
person for a patient. Only when the expertise of
the cardiologist is really necessary he wants to be
‘bothered” with a patfient. This means that when
the patient wants advice are support in less urgent
situations, other stakeholdersin the ecosystem should

provide help. During interviews it was discussed that
the physician assistant or the general practitioner
could take this role

Key insights

Four key insights are created out of the categories
and will be used during the conceptualization phase
of this project. The key insights are:

Cardiologists prefer longitudinal data because
it allows them fo provide better clinical care to their
patients

Cardiologists see themselves as final responsible
and prefer not 1o be bothered with patients unless
their expertfise is necessary

Cardiologists believe the patient is the problem
owner and they are there to support and guide. The
patient should take more responsibility and control
over own health.

Predictive tools are perceived as supporting tools
during decision moments

Cardiologists wants to be the franslator between
research findings and what they mean for a patient.
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APPENDIX E - PRELIMINARY DESIGNS

E.1 PRELIMINARY DIRECTION

After multiple (individual and collaborative) workshops, brainstorm sessions and iterations, 5 design
directions are selected and worked out in more detail. The aim is to design an integrated solution to the
design challenge where managing a healthy lifestyle and how health data can contribute to individual and
collective health are all incorporated. The directions described in this section do not cover the entire design
challenge but are individual parts of an integrated solution. This is done to verify what elements should be
incorporated in the final direction. The final directions will be a combination of design directions presented
below. What elements will and will not be used will depend on the validation phase which is presented in
the next paragraph.

In all concept scenarios the patientis equipped with telemonitoring devices to measure their blood pressure,
heart rate and weight. These devices can be used to generate patient health data which can be used to
track patient health and improve clinical care.

ofhers. Individual value is not directly clear which
might influence patient engagement. Cardiologists
probably don't see a direct advantage for them
unless data is also showed to them.

Organizational
FHC could work together with Hartstichting NL to
farget multiple CVD patients.

( Meld je aan als data donor >

L o
Technology
DIRECTION 1: BECOME DATA DONOR When collaborating with Hartstichting a add on their
This concept makes it possible for you to become website should be designed and integrated. This is
civil caregiver. Currently, there are civil caregivers that not difficult but could be costly.

learn how the provide CPR so they can save lives in
their own surrounding. But did you know your health
data can also used to save lives! By living healthy and
sharing your data you not only save yourself, but also
the people around you.

1. You apply online to become a civil caregiver

2. You measure your blood pressure, heart rate and
weight once every two weeks and share the results
for research.

3. You will be kept informed about how many people
you helped with sharing your data. Your contribution

is vitall DIRECTION 2: INCREASE
ENGAGEMENT BY PLAYING

Expected value of concept This concept makes use of gamification. Gamification
Social (patient and cardiologist) is the application of typical elements of game playing
Straight-forward idea and  faps info  alfruism. to other areas of activity. In this case it will be used
Patient would probably like to contribute in helping for a game that will stimulate you to live healthier

2 ek
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and where you can play together with fellow players
(fellow patients) to fight cardiovascular disease by
using your real-life health data (For example, in 2011
a group of online gamers collaborated to solve @
puzzle (protein structure) in 10 days which occupied
scientists already for 10 years. This resulted in @
research breakthrough that contributed to cure HIV).

1. You apply online for the game which you can play
on your phone or computer.

2. You canupload your real-life data on the platform.
The healthier you are, the healthier your character will
be.

3. Together with other patients you tfake on the
challenge to fight cardiovascular disease. At the
same fime your data will be used for research fo
improve clinical care for cardiovascular disease.

4. In addition, your doctor can betfter guide you
in your health and ftreatment with the data you
uploaded.

Expected value of concept

Social (patient and cardiologist)

It can go two ways, or patients will like the concept
because it makes the disease accessible in a more
compelling way, or patients would not take it seriously.
For cardiologist it can be a nice way fo inferact with
patients more occasionally and easier.

Organizational

Like explained in chapter 2.4, it is necessary fo involve
care professionals in developing successful solutions.
Especially with this concept it will be necessary to
involve cardiologists, and other care providers fo
make sure valid health care elements are put info the
game.

Technology

Once Creating an online application with CVD
gamification elements intfo it needs. For this FHC
should collaborate with parties that are familiar with
these types of applications.

DIRECTION 3: SOCIAL COHESION
WITH DATA

The moment you become a patient you can choose
fo become part of a digital community with patients
who have the same conditions as you. You can find
support and advice from people who also live with
cardiovascular disease. This way you contribute to
your own health and that of others.

1. When you share your data on the platform you
can get in touch with a patient in similar situation or
same set of conditions.

2. You can support each other by sharing
experiences. For instance, you can learn what kind
of lifestyle works for the other person or share what
helped you in managing your disease.

3. By sharing your data on the platform, you
contribute to befter care and support each other in
pbecoming and staying healthy.

Expected value of concept

Social (patient and cardiologist)

Patients who experience more discomfort with living
with cvd would desire more advice and guidance
than someone who knows what to do, they just want
fo confinue life. Sharing data on an online platform
might be received as not safe. Cardiologists could
refer patients to this platform o seek for peer advice
which will save time for them.

Organizational

There are already existing social platforms where
similar patient can get in touch. Maybe FHC could
start a new one or collaborate with existing ones
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DIRECTION 4: LIFESTYLE PROMOTER
The concept rewards patients with discounts on
healthy products and services when living healthy
(e.g. physical activity) and helping out fellow patients
by sharing health data.

1. Together with your doctor you set up a plan to live
healthier and maintain a healthy lifestyle.

2. By ftracking sport activity, eating healthy and
sharing health data with your doctor you will receive
a discount on health products/services or activifies.
For example, healthy products in the supermarket
(e.g. less salty products) or activities for your mental
welloeing (e.g. family activity).

3. In addition, your doctor can befter track you
and provide lifestyle and medication advice when
necessary.

Expected value of concept

Social (patient and cardiologist)

Financial benefits could be a good driver for adults
fo live healthier. Although higher income people
would probably be less triggered by small discounts.
This could result in a gap between rich and poor
cvd patients and therefore the validity of the data
captured. Cardiologist have more insight in the
lifestyle of their patients which they can use fo provide
better care

Organizational

For this concept multiple collaborations are needed
which will taoke a lot of fime and effort fo organize.
Creatfing partnerships with commercial parties can
pe fricky and time consuming.

Technology

How people receive discounts and when and where
they can use them in their daily activity will be a
challenge for technology.

)

{
I8

WEET JIJ AL HOE BELANGRIJK JOUW
GEZONDHEIDSDATA IS YOOR JE
GEZONDHEID?

Meld je nu aan voor de workshop en leer bewuster
om te gaan met je data

DIRECTION 5: DATA EDUCATION

The hospital organizes workshops which educate
patients on how confinuous measuring and sharing
their health data will increase their own health and
that of others.

1. The moment you become a heart patient you
will be invited to affend several workshops which will
feach you the posifive opportunities of health data.
2. The hospital will educate patients how fo use the
devices properly and guide them in living a healthy
lifestyle.

3. After the workshops you would be able fo
measure and share data and live a healthy lifestyle
independently.

Expected value of concept

Social (patient and cardiologist)

Being educated by showing the impact you can
have can help people realize what their added
value is. However, let patients participate could be
fricky because it is a workshop where you have to
be physically. In addition, it might make people more
engaged at the start, but this might evoporate over
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fime. For cardiologists it might be a good workshop
where they can send patient to if they don't have the
fime during consult fo explain everything.

Organizational

Organizing workshops can be done in hospitals and
organized by topic experts. There are enough people
in the hospital with the right knowledge, although
fime and effort might be downside to organize such
workshops.

Technology
Not much technology needed. Maybe online
advertfisement.

Core value proposition

CVD patient community

Society CVD patient

B

Hospital

FINISH VISUAL!!"!

Ofther stakeholders

""""""" > Information

Money and Credits

—= Infangible value
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E.2 VALIDATION AND SELECTION

All introduced directions achieve the design
challenge to some extent. Further evaluation of
the directions is needed to decide which direction
is most promising. To decide which direction is
the most promising, two validation techniques
are used. First, ‘weighted criteria’ is used fo rate
the directions on relevant requirements. Second,
an online questionnaire was created where seven
patients, three cardiologist and fifteen Deloitte
Digital Health and Creative employees provided
feedback on the directions and rated them on
likability. The potential fit with the requirement
‘the proposition should support the collective
approach to improve care while af the same time
provide individual added value’ will be the most
important requirement in the direction selection
process. This is because it reflects the design
challenge most accurate.

VALIDATING BY METHODOLOGY

AND STAKEHOLDERS
METHOD

Weighted criteria

Before stakeholder validation is done, the technique
of weighted criteria was used on which the directions
could or could not show potential in the selected
requirements. From the complete list in appendix X.X,
7 requirements were selected which are considered
the most important fo fulfil the design challenge.
These criteria were validated with both the company
and university mentor. The process was set up as
followed: each of the requirements are weighted
on a scale from 1 to 5 (I=least important, 5=most
important). Next, each direction is given 1-10 points on
each requirement. Finally, points are multiplied with
their allocated weighting which result in a fotal score
per direction. Points were given faking the comments
of Deloifte Digital Creafives and supervisory feam
into account.

Stakeholder validation

In addition to using a methodology o evaluate the
directions, different stakeholders were consulted. An
online questionnaire was created where parficipants

were presenfed with a scenario 1o lef them sensitize
with the context the directions are aimed for. Next,
the directions were individually infroduced with a
description and scenario in which it could be used.
After each infroduction and scenario, the parficipants
were asked to rafe the direction on ‘how likely would
you make use of this idea? on a scale from 1-5 (I=most
unlikely, 5=most likely). In addition, they had to clarify
their answer. After all directions were presented,
participants had to rate the directions compared
to each other by making a top 5 (I=most interesting
concept, b=least inferesting concept).

Evaluation

The weighted criteria method resulted in a clear
victory for the second direction. This direction is
followed by direction 4, and direction 3 respectively.
The advantage of direction 2 over direction 4 and
3 is that it meets the highest weighted requirement
to a greater extent (The proposition should support
the collective approach fo improve care while ar the
same time provide individual added value).

For each validation method a the ftop three of
directions is created which can be found in figure
XX. As can been seen there is a minor discrepancy
between the weighted criteria method results and
questionnaire results.

The result of the concept rating of the Deloitte Digital
colleagues will have less impact on the selection of
the final direction since none of these parficipants
is a cvd patient or cardiologist. The main reason to
incorporate them in the questionnaire was 1o receive
feedback on elements of the directions which can be
used for further improvement of the final direction.

Patfients rated ‘become a data donor’ the highest
and when looking at their explanation it was mainly
because patient are happy to help other people if
they can. Therefore, alfruismis animportant aspect to
incorporate into the final direction. Still, this direction
scores relatively low on criteria that are important for
this project. The key issue with this direction is that it
does not provide individual added value. This could
result in a higher rate of abandoning datfa sharing
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over fime. One of the comments was that if measuring
and sharing your data was made really easy, this
direction would be a ‘no brainer’. Therefore, it might
be an interesting direction for disease segments
where monitoring is easier.

In appendix X.X both the ‘weighted criteria’ and
questionnaire results are presented in tables.

CHOSEN DIRECTION

The direction that will be further developed in the
embodiment phase will be direction |, become data
donor Although one direction is selected for further
development, valuable and strong elements of
others directions will be included as well. In addition,
points of improvement are listed that will be used fo
further iterate the direction in the next phase.

Direction 1 - aspects to incorporate
Apply to altruism, patients like this
Provide informartion on how your data contributes

Direction 2 - aspects to incorporate

Make data sharing with a game more frustworthy,
a game does not really inspire trust.

Incorporate educational aspect into it. This can
increase patient's comprehension.

Find a new name for this direction that makes it
more appealing fo patients

Improve and iterate how the individual and
collective value should look like and what triggers
patients

Find a balance in keeping the direction frustworthy
and playful.

Direction 3 — aspects to incorporate
Support can be helpful
Peer pressure can help in living healthier/staying
engaged

Direction 4 — aspects to incorporate

Rewarding good behavior can be useful fo keep
up engagement and add value fo the individual
experience.

Direction 5 — aspects to incorporate

Educating patients in how useful their data is, is
a strong way to create awareness and make them
maore CoNscious.

Maak een top vijf van de getoonde concepten

Ranken van de concepten

N Concept1 M Concept2 MM Concept3 M Concept4 M Concept5

Nummer 1 Nummer 2

Nummer 3 Nummer 4
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E.3 DIRECTION REFINEMENT

The chosen direction, subsequent enhancements
andusefulelementsdonotprovideenough context
of the envisioned intervention yet. Therefore,
before moving on to the embodiment phase,
a clear description of what change the design
intervention aims to pursuit will be presented.

The most desirable effect of the designintervention
is that patients learn and understand how
measuring and sharing health data contributes
to their own health and that of others. As a result,
patients’ motivation and willingness to participate
in their own health and health care in general
should increase.

E.4 AIMED INTERVENTION

The aimed intervention willa combination of a health
program and a digital platform that utilizes an app,
felemonitoring  devices, analytics, educational
materials and feedback to gather patient generated
health datfa. The program should assist patients
who are diagnosed with CVD in finding the right
balance in lifestyle and medication. The program
should encourage patients to meet freatment goals
by reporting on taking medication, verify monthly
measurements and read or watch educational
materials on CVD and health data. This should result
in improved adherence of a healthy lifestyle and
occasional measuring and sharing health data.

Capabilities of the design

Increase knowledge

Increased competence (understanding how to

improve)

Support progression
Giving purpose
Setting collective goals (finding the right
balance in lifestyle & medication to improve

health

Social interaction
Family (support or spouse as teammate)
Other patients/community (shared goails,
how am | doing compared to others?)

Personality of the design
Not infrusive or passive, but inviting
Positive, but crifical when necessary

Personal not staftic
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APPENDIX F - DESIGN REQUIREMENTS

Target group

o)
%)
)
I~

Usability CVD patients

Cardiologist

2.0 Vision

4 0 Business

O
L
Qo
=
O
N
i
O
oL
)

General

The proposition should be organized around population segmentations

To ensure positive parficipation in care, the proposition should adapt to the
flued motives and needs during the care process of the patient

The proposition should support the collective approach to improve care while
at the same fime provide individual added value

The proposition should provide doctors longitudinal insight in the wellbeing of
their patients.

The proposition should support doctors during decision making to provide
more personalized tfreatment to patients

The proposition should be in line with FHC' vision and strategic goals

The proposition should increase patients' motivation and willingness to
parficipate in care.

Patient generated health data (PGHD) should be used to optimize clinical care
and patient wellbeing

PGHD must be owned and controlled by patients themselves and given
consciously and voluntary.

All eHealth initiatives of FHC should be compliant with health data regulations

The data that is tracked and gathered must lead to improved clinical care and
reduce costs.

The proposition must be designed so FHC can show how they can support
hospitals in the paradigm shift in health care

The proposition should provide support across the health care continuum.
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FHC - use case

11 The proposition must target cardiovascular patients who are diagnosed with
a chronic condition.

1.2 The proposition must target cardiologists who provide care to CVD patients
with a chronic condition

1.3 The proposition should adapt to the changing needs and drivers to measure
and share health data of people who are diagnosed with CVD

1.4 The proposition should show CVD patients how measuring and sharing their
cardiac dafa can contribute fo their own health

15 The proposition should show CVD patients how measuring and sharing their
cardiac data can contribute to the health of others

1.6 The proposition should provide cardiologists periodic data of their patients
so they can better manage patient care

1.7 The proposition should support cardiologists during decision making to
provide more personalized freatment to patients

2. The proposition created for the CVD domain should be in line with FHC" vision
and strafegic goals

2.2 The proposition should increase the motivation and willingness of CVD
patients to participate in improving cardiovascular care (increased adherence)
3.1 PGHD should be used to optimize CVD clinical care and research and patient

wellbeing

3.2 PGHD must be owned and confrolled by CVD patients themselves and
consent must be given consciously and voluntary.

3.3 The concept must be compliant with health data regulations

4] The data that is tracked and gathered must lead to improved clinical care
for the CVD domain.

4.2 The proposition must be designed so FHC can show how they can support
hospitals in improving CVD clincal care and research

5.1 The proposition should provide support across the health care continuum of
CVD patients

[Chapter - fitel]

Chapter 11 - VBHC

Chapter 11 - VBHC

Chapter 4.2 - User research

Chapter 4.2 - User research

Chapter 4.2 - User research

Chapter 11 - VBHC

Chapter 2.3 - Crowdsourcing care

Chapter 4.1 - Use case

Chapter 11 - VBHC

Chapter 11 - VBHC

Chapter 2.2 - Self-care

Chapter 2.2 - Self-care

Chapter 2.3 - Crowdsourcing care

Chapter 4.1 - Use case

Chapter 11 - VBHC
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APPENDIX G - BEHAVIOURAL DESIGN TOOLKIT

Part 2.1 - Behavioural Factor Template
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Part 1.1 - Behavioural Strategy Tool

Business objectives
What do you want to
achieve?
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Existing organizational
challenges

What are problems that
stand in the way of the
objectives? Which
stakeholders,departments
or channels are part of this
challenge?

[

Customer segment
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Which current behaviours relate to the
business problem?
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Abstract goals or
outcomes

What is the overall customer objective of
this project?
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Which alternative behaviours would be
desirable?
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statement should be specific, action based and measurable.
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Part 2.2 - Behavioural Journey Map
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Part 1.2 - Customer Segment Template
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Customer segment -
Name this segment at the end of th

Unwanted customer behaviour
Which current behaviours relate to the
business problem? Try to think about

different customer seaments and plot them
on separate sheets.
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Abstract goals or outcomes
What is the overall customer objective of
this project?
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Desired customer behaviour
Which alternative behaviours would be
desirable? Make sure you are focusing on
behaviours and not emotions or outcomes.
It should be specific and action based.
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APPENDIX H - CURRENT TM JOURNEY
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Platform Mobile app TM devices

PHASE

DIAGNOSES ONBOARDING TM SERVICE POST-DIAGNOSES CONTINUE LIFE WHEN IN BALANCE

TOUCHEPOINTS [ )

Which touchepoints do users encounter
across the experience?

CURRENT USER [ )
BEHAVIOUR

What actions do  customers  perform?
The (unwanted) behaviour is explained in
smaller steps

- )

CURRENT MINDSET h

Which type of thinking is dominant in the
different steps? Unconscious (automatic &
fast) or conscious (reflective and slow)

.
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FACTORS :;Chfg\:‘sourfhm influence  user  current

.

DESIRED USER ( )
BEHAVIOUR Wrich fype of tanking s dominart i fre

different steps? Unconscious (automatic &
fast) or conscious (reflective and slow)

Let patient me more aware of re Continue with periodically
ue of health data eva eq measure and share

DESIRED MINDSET [

Which type of thinking is dominant in the
different steps? Unconscious (automatic &
fast) or conscious (reflective and slow)
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APPENDIX | - FINAL INTERACTION FLOW MODEL

The interaction flow model is revised after user
research. Cardiologists suggested fo let physician
assistants play a important role in the TM service.

A visual element for the decision support tool
is added o show that the tool is used on the
cardiologist's compufter.

o)) .

CARDIOLOGIST

Contact with patient
when consultis
necessary

Models can be used by
cardiologist toimprove/
4; choose treatment

g —

SCREENING OF
PATIENT DATA

Contact with patient for
advice/support when
necessary

PHYSICIAN 6. DATA
ASSISTANT 5 RESEARCH
3 PGHD canbe used fo
: build predictive models

and for clinical research

=

Publications

CARDIAC DATA PATIENT SCAN DATA
MONITORING 1 2
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APPENDIX J - FINAL VALUE FLOW MODEL
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Figure X.X - Initial value flow model



APPENDIX K - ADDITIONAL PERSONA

As discussed in chapter 4.2.4, the results of the
morphology psychology analysis can be used to
create need based personas. These

Need for professional
advice/support

A year ago, Annemieke (64) was diagnosed with
arrhythmia. For the cardiologists to be able to provide
the best care, Annemieke is advised to measure and
share her heart rate and weight once every week

Self-reliant Pro digitization

After a year of rehabilitation Annemieke still prefers to have the opportunity the receive advice MOTIVES TO DONATE DATA
when she feels anxious about her condition. Measuring and sharing her heart rate and weight | donate data because...

helped her and her cardiologist to find the right doses of beta blocker faster. She became a data
donor after she experienced the personal benefits of sharing health data.

@ NEEDS

Professional advice about what she can and cannot do physically
Professional advice about her medication and life style

Easy way o check and verify her health when she feel anxious
Wants to reassure her family

Wants to give something back because she received such good care

@ PAINS

Often forgets to measure and share health data

She has to get used to all the digital touchepoints and devices when measuring and sharing her
heart rate and weight.

Feels anxious and nervous when she experiences an infrequent heart beat

Annemieke’s family is often worried about her health, she doesn't want them to be unnecessary
worried

cal health check fo

I'health check to re

ne
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APPENDIX L - PROPOSITION POSTER

REQUIREMENTS

Proposition requirements (by Hessel Bouma
FHC)

Clearly communicate how different stakeholders
benefit from the proposition and what kind of value it
offers to them (patient, cardiologists, hospital).

How is the proposition financed and by who?

Clearly show the needs from the patient
perspective and the problems you solve for them.

The proposition should show how it can have
impact on the capacity of care. Does it really result in
higher care efficiency?

The concept should be accessible for care
providers and patients. This means that it should be
easy fo implement in their daily routine and not result
iN more work.

How does it impact the current capacity?

Paragraph



APPENDIX M - DESIGN
REQUIREMENTS ASSESSMENT

The concept is evaluated on the design
requirements that are shared in appendix X.x

USER REQUIREMENTS

Target group

11 The proposition must farget cardiovascular
patients who are diagnosed with a chronic condition.
12 The proposition must target cardiologists
who provide care to CVD patients with a chronic
condition

The concept is organized around a population
segmentation like proposed by the Value Based Health
Care concept. This allows for more specific fracking of
health outcomes of cardiovascular patients and can
result in segmentation specific inferventions. However,
it should be noted that there are many fypes of
cardiovascular diseases and each needs its own way of
freatment and fracking health outcomes. Therefore, the
concept should be tailored even more specifically.

Usability

13 The proposition should adapt fo the
changing needs and drivers to measure and share
health data of people who are diognosed with CVD.

The concept adapts to patients’ fluid needs and drivers
to maintain treatment (measuring and sharing of health
data) adherence by appealing to different patient
drivers. The drivers found during user research can be
used but the effectiveness of using these drivers should
be researched.

1.4 The proposition should show CVD patients
how measuring and sharing their cardiac data can
contribute to their own health

15 The proposition should show CVD patients
how measuring and sharing their cardiac data can
contribute to the health of others

The concept enables patients to track the impact of their
data donations on their own care and how it contributes
fo research and care of fellow patients. Some examples

are provided in the concept on how the patient could
experience this.

1.6 The proposition should provide cardiologists
periodic data of their patfients so they can betfter
manage patient care

1.7 The proposition should support cardiologists
during decision making fo provide more personalized
freatment to patients

The final concept makes sure the patient periodically
measures and shares his health data. This data can
be used by the cardiologist to track patient’s health
and could use it to compare someone’s data with a big
data database. This way, the cardiologists is supported
during decision moments and can use this information
fo provide more tailored care to his patient.

VISION REQUIREMENTS

21 The proposition created for the CVD domain
should be in line with FHC" vision and strategic goals

Several strategic goals and values of frisian Health
Campus are shared in chapter 4.1 The evaluation
session with FHC showed that the concept is in line with
several of their strategic goals and values.The concept is
meant fo be patient-centered because it allows patients
fo have more control over their own data and enables
them to parficipate to improve their own and collective
care. FHC acts as a facilitator for care innovation and
with DataDonor they have to bring tfogether several
parties to let this concept work. The concept did notlook
Info how it could strengthen the economic structure for
health care in Friesland.

2.2 The proposition should increase the
motivation and willingness of CVD patients 1o
parficipate in improving  cardiovascular  care
(increased adherence).

User research showed that patients are open to help
improve clinical care but that the threshold to fake
part is offen too high (ie. investing time and effort).
The concept makes it easier for patients to parficipate

44 Chapter X // Introduction

In improving health care. This way the concept fries fo
increase patient’s motivation and willingness to improve
care.

DATA USAGE REQUIREMENTS

3l PGHD should be used to optimize CVD clinical
care and research and patient wellbeing

3.2 PGHD must be owned and confrolled by
CVD patients themselves and given consciously and
voluntary.

The concept uses Patient Generated Health Data for
predictive analytics toimprove clinical care andfor better
care management. The concept therefor contributes fo
optimize clinical care, research and patient wellbeing.
The concept fakes the GDPR law into account and
makes sure patients are made aware of how their dafa
Is used and lefs them give consent consciously and
voluntary.

BUSINESS REQUIREMENTS

41 The data that is tfracked and gathered must
lead to improved clinical care for the CVD domain.

The concept envisions a way of strategically obtaining
patient health data. FHC can use fo data for research
and could aftract third partfies that can help with
building predictive models to improve clinical care.

472 The proposition mustbe designed so FHC can
show how they can support hospitals in improving
CVD clinical care and research

The design Is presented on a proposition poster
that infroduces the concept and communicates the
problem that is being solved, how it works, the fargeted
users and added value for important stakeholders. This
proposition is iterated on and will be used to show how
FHC could facilitate and support hospitals in eHealth
solutions.

ORGANIZATIONAL
REQUIREMENTS

51 The proposition should provide support across the
health care confinuum of CVD patients.

The concept can be used for prevention, diagnosis,
freatment and home care of the health care continuum
shared by Philips. The concept is meant for patients who
are diagnosed with CVD and does not focus on healthy
living. The supporting technology could be used in the
future to predict what healthy living is best for prevention
of developing CVDrrisk.
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APPENDIX N - POSTER ITERATIONS

POSTER ITERATION - FHC

Show that the conceptis compliant fo health data
regulations

Share research results showing that patients are
fine with sharing their health data and that they like
fo confribufo to improve clinical care. This is not on
the poster which could result in your audience asking
questions about this.

[t is not clear that ‘the problems we are solving’
are based on acfual interviews with patients and
cardiologists

Communicate that data thatis begin shared/used
is annonymized and privacy is faken into account

Add ‘patient” and ‘cardiologist’ tot he pictures you
show.

Value fort the hospitalis also saving costs because
there is less readmissions and the hospifal needs 1o
do less costly diagnose because with this diagnoses
can be done more accurate.

Show what the value is for society healthier people

Add DataDonor underneath the logo so it is clear
that is the name of the platform

POSTER ITERATION - DELOITTE
CONSULTANTS

Change the fitle o ‘donate your data to improve
the care you receice not ‘receive the care you deserve'.
Otherwise people might think ‘so | wont receive the
care is deserve if | not share my data?”

Show how your proposifion is connected 1o
portals or a pgo.

Remove less rehospitalization.  This is  not
direct result of your proposition but more of the
felemonitoring service where it is added on.

Add an extra stakeholder to the value part.
Show what implications are for research (better
understanding of disease)

Be very clear in compliance, this is top of mind by
the people you are going to show this proposition.

If patients are an important confributor fo the
system you might look at adding the ‘Pafients
Included’ label.

Figure x.x - First version proposition poster

Donate your health data
to receive the care you deserve,
and do good at the same time.

With Data Donor we help you to enhance health data
sharing to improve clinical care for cardiovascular patients. [

THE PROBLEM WE ARE SOLVING

Opportunities to provide more personalized care fo ) h , R

cardiovascular patientsisincreasing due totechnological [ ° . e ( c \
developments. Health datais essential to build predictive LEEE T K w /

models which care professionals can use fo provide N ,/ -

more personalized care. However, the hurdles shared on

the right remain patients from periodically monitor and Patients’ desire to monitor Patients are unaware of the Patients don’t want to be
share their healfth data health fades because a value of their health data reminded they are a patient

balance in medication and
lifestyle is found

Plug-in platform Personalized treatment adherence

The data donor platform is a plug-in To maintain monitoring adherence, patients
application that can be added fo existing are friggered by personalized drivers to
felemoniforing services. This way, donating measure and share their health data.

data for research becomes more accessible.

Decision support tool Value of health data

Care professionals can use the data donor To make patients more aware of the value

platform as a smart decision support tool. The of their health data, the platform provides

tool uses predictive analytics to provide failored  information and stories of the impact health

advice on freatments. data can have on patients own care and that
of others.

FOR WHO ARE WE DOING THIS

¢

“Make it easy for me to return a favor “Help me to find the right (doses) “Peace of mind that | can provide
after all the good care I received” medication after | am diagnosed" tailored care fo my patients”
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ADDED VALUE
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Patients Cardiologists Hospital
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Figure x.x - Second version proposition poster

DataDonor

Donate your health data
to receive the care you deserve,
and do good at the same time.

DataDonor is a module that can be added to existing telemonitoring services
and makes it easier to donate your health data for research. &

THE PROBLEM WE ARE SOLVING

Opportunities fo provide more personalized care to
cardiovascular patientsisincreasing due totechnological
developments. (Telemonitoring) health data is essential
fo build predictive models which care professionals can
use fo provide more personalized care. Research shows
that patients are willing fo share health data and like
to contribute to research. However, the hurdles shared
on the right remain patients from periodically monitor
and share their health datfa.

balance in medication and

lifestyle is found
Generative interviews (15 h) with 7 cardiovascular patients
were conducted for this research

\T\ (i\

Patients’ desire to monitor Patients are unaware of the Patients don’t want to be
health fades because a value of their health data reminded they are a patient

Module

The data donor platform is a module
application that can be added fo existing
telemonitoring services. This way, donating
data for research becomes more accessible.

Decision support tool
Care professionals can use the data donor

platform as a smart decision support tool. The
tool uses predictive analytics fo provide tailored
g advice on freatments.

Personalized treatment adherence

To maintain monitoring adherence, patients
are friggered by personalized drivers to
measure and share their health data.

Value of health data

To make patients more aware of the value

of their health data, the platform provides
information and stories of the impact health
data can have on patients own care and that
of others.

FOR WHO ARE WE DOING THIS

Patient: “Make it easy for me to return a Patient: “Help me to find the right (closes)
favor after all the good care | received” medication after | am diagnosed*

Cardiologist: “Peace of mind that | can

provide tailored care to my patients”

ADDED VALUE

More personalized care Provide failored treatment

Adding value to society Better grip on care p

More acurate diagnoses

Increasse in data research

Patients Cardiologists

Hospital
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