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Project team, Procedural checks and personal Project brief

This document contains the agreements made between student and supervisory team about the student’s IDE Master
Graduation Project. This document can also include the involvement of an external organisation, however, it does not cover any
legal employment relationship that the student and the client (might) agree upon. Next to that, this document facilitates the
required procedural checks. In this document:

The student defines the team, what he/she is going to do/deliver and how that will come about.

SSC E&SA (Shared Service Center, Education & Student Affairs) reports on the student’s registration and study progress.

IDE's Board of Examiners confirms if the student is allowed to start the Graduation Project.

USE ADOBE ACROBAT READER TO OPEN, EDIT AND SAVE THIS DOCUMENT

family name  Chen Your master programme (only select the options that apply to you):
initials WL, given name  Wei Ju (Winnie) IDEmaster(s: ( )1PD)  GDi)  ()sPD)
student number 4919114
street&no. .o .. =
zipcode & city Honours Programme Master
country Medisign
phonr h Tech. in Sustainable Design
email . Entrepeneurship
** ¢hair Gerd Kortuem dept. / section: loT
**mentor _Maaike Kleinsmann dept. / section: MOD

This graduation project is in collaboration with TU Delft Cardiolab, Philips
Research and the cardiology department of the Amsterdam UMC.

IDE TU Delft - E&SA Department /// Graduation project brief & study overview /// 2018-01 v30 Page 1 of 7

into account, can be part of the exam programme

]
TUDelft
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APPROVAL PROJECT BRIEF
To be filled in by the chair of the supervisory team.

chair _Gerd Kortuem date 4 - 4 - 2020

CHECK STUDY PROGRESS

To be filled in by the SSC E&SA (Shared Service Center, Education & Student Affairs), after approval of the project brief by the Chair.
The study progress will be checked for a Znd time just before the green light meeting.

Master electives no. of EC accumulated in total: EC

Of which, taking the conditional requirements
EC missing 1% year master courses are:

List of electives obtained before the third
semester without approval of the BoE

name date - - signature

FORMAL APPROVAL GRADUATION PROJECT
To be filled in by the Board of Examiners of IDE TU Delft. Please check the supervisory team and study the parts of the brief marked **.
Next, please assess, (dis)approve and sign this Project Brief, by using the criteria belaw.

CEN ) o I) NOT APPROVED )
Crocedore:  (@)INEERED @ITEEZNED )

* Does the project fit within the (MSc)-programme of
the student {taking into account, if described, the
activities done next to the obligatory MSc specific
courses)?

¢ |s the level of the project challenging enough for a
MSc IDE graduating student?

® |s the project expected to be doable within 100
waorking days/20 weeks ?

* Does the composition of the supervisory team
comply with the regulations and fit the assignment ?

comments
name date - - signature
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Design shared understanding for AS care path via sensor telemonitoring  projecttitle

Please state the title of your graduation project (above) and the start date and end date (below). Keep the title compact and simple.
Do not use abbreviations. The remainder of this document allows you to define and clarify your graduation project.

start date 25 - 03 -2020 21 - 08 - 2020 end date

INTRODUCTION **
Please describe, the context of your project, and address the main stakeholders {interests) within this context in a concise yet

complete manner. Who are involved, what do they value and how do they currently operate within the given context? What are the
main opportunities and limitations you are currently aware of {cultural- and social norms, resources (time, money,...}, technology, ...).

In the aging society, aortic valve stenosis (A0S) is a prevalent progressive heart disease, where a narrowing aortic valve
restricts the blood flow and can eventually lead to heart failure [1]. In severe cases, AoS patients are being admitted to
Transcatheter Aortic Valve Implantation (TAVI) as a less invasive replacement treatment.

This thesis looks into the Philips biosensor, a wearable device that collects vital signs (like heart rate, respiratory rate
. and posture data) for a non-intrusive and ambulatory care [2]. With the use of wearable biosensor and the collected
| data, data-driven design interventions will potentially improve the AoS patient-doctor relationship. The end goal of the
| project is to mitigate healthcare burden and enhancing patient's quality of life.

In a previous TELE-TAVI study (3] from Amsterdam UMC and Twente University, the reliability and physical usability of
the wearable device is examined. However, an overview of the care journey, exploration of possible solutions and
understanding the meaning of the sensor data for different actors are lacking.

With the above in mind, this project aims to understand the barriers/enablers of shared understanding of different
actors in AS care path and generate near-future design concepts to improve shared understanding in telemonitoring
solutions

Supervised by Prof. dr. Gerd Kortuem and Prof. dr. Maaike Kleinsmann, the design researcher will be graduating within
TU Delft CardioLab. Collaborate with Phillips Research and Amsterdam UMC will be established to generate supportive
insights from both academic and practical perspectives.

References:

. [1]"Aortic stenosis overview". Retrieved on Jan 09, 2019 from American Heart Association

| https//www.heart org/en/health-topics/heart-valve-problems-and-disease/heart-valve-problems-and-causes/proble
m-aortic-valve-stenosis
[2] “Phillips Wearable Biosensor". Retrieved on Jan 09, 2019 from
https//www.usa.philips.com/healthcare/clinical-solutions/early-warning-scoring/wireless-biosensor#!
[3] "The Philips wearable biosensor in transcatheter aortic valve implantation treatment workflow. Usability and
feasibility of the wearable biosensor." Braem, C1.R (2019)
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image / figure 1:  Phillips Wearable Biosenser for Vital Signs. Source: https://www.usa.philips.com/healthcare/clinical

Designing shared understanding for actors in AS care path through sensor tele-monitoring

Discover Define Develop Deliver

<<<<<<

and validation

future scenario

current care path

1. What are the barriers and enablers to 2.what are the possible near-future 3. How can we use near-future scenarios as
reach shared understanding among scenarios different actors facing prompts and design concepts to improve
different actors in AS care path? through tele-monitoring? shared understanding among actors?

image / figure 2. Overview of Design Approach.
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PROBLEM DEFINITION **

Limit and define the scope and solution space of your project to one that is manageable within one Master Graduation Project of 30
EC (= 20 full time weeks or 100 working days} and clearly indicate what issue(s) should be addressed in this project.

ASSIGNMENT **

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

This project focus on the perioperative care path of AS. The actors involved including the AS patients, caregivers (such
as peer/partner/family), medical teams (such as AUMC), and sensor technology providers (Philips).

Empathising the current unique situation of COVID-19 and preliminary findings from stakeholder interviews, patients
can be out of reach due to extreme pandemic measures, difficulty in traveling or personal reasons. Such lack of
inclusiveness is a threat for delivering quality of care. By incorporating sensor technology for telemonitoring could
potentially build a more inclusive care path for both patients and medical care teams.

However, the challenge of remote communication is to come to a shared understanding among different actors.

From medical team/sensor technology provider point of view:

A shared understanding of patients through collected data is essential for improving quality of care.

The collected functional/emotional data represents the health status of the patient for pre-surgery frailty assessment
and enables medical staffs to remotely track post-operative recovery progress in reality.

From AS patients/caregiver point of view:

A shared understanding between the medical team and AS patients/caregivers is critical for improving quality of life.
Current patient-doctor communication highly relies on single face-to-face touch-points. Telemoenitoring enables
patient to engage in more inclusive, personalised care plan.

To conclude, how would different actors understand and respond to the telemonitoring remains largely unknown.

This project aims to understand the barriers/enablers of

generate near-future design concepts to improve shared understanding in telemonitoring solutions

How would different actors understand and respond to the telemonitoring is largely unknown, hence, this graduation
project aims to (1) understand the barriers/enablers of shared understanding of different actors in AS care path and (2)
generate near-future design concepts to improve shared understanding in telemonitoring solutions

The following sub research questions will be answered in each design stage:

1. What are the barriers and enablers to reach shared understanding among different actors in AS care path?

2. What are the possible near-future scenarios different actors facing through telemonitoring?

3. How can we use near-future scenarios as prompts and design concepts to improve shared understanding among
actors?
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PLANNING AND APPROACH **
Include a Gantt Chart (replace the example below - more examples can be found in Manual 2) that shows the different phases of your
project, deliverables you have in mind, meetings, and how you plan to spend your time. Please note that all activities should fit within

the given net time of 30 EC = 20 full time weeks or 100 working days, and your planning should include a kick-off meeting, mid-term
meeting, green light meeting and graduation ceremony. Illustrate your Gantt Chart by, for instance, explaining your approach, and
please indicate periods of part-time activities and/or periods of not spending time on your graduation project, if any, for instance
because of holidays or parallel activities.

startdate 25 -3 - 2020 21- 8 = 2020 end date

*View Online Gantt Chart: httpsv//tinyurl.com/r8xalyr

The project will kick off on 25th of March and aim to end on 21st of August.
Following the double diamond design approach, the research questions are answered through the following stages:

For the problem-finding phase, (1) Experts/Stakeholder interviews and (2) literature review on topics of
tele-monitoring experience would be understanding the barriers and enablers to reach shared understanding among
different actors in AS care path.

The limitation of this phase is the access to hospital and patients, which as alternative, hence patient insights would be
distilled from experts and literature review. However, depending on the pandemic situation, (3) Patient interviews with
context-mapping would be conducted to generate richer findings.

For the solution-finding phase, | plan to use near-future scenarios as a prompt to co-design possible solutions with
stakeholders. (4) Insights analysed from previous finding and (5) findings from sensor data analysis will help to create a
scenario worth discussing. (6) Feedbacks from the co-creation session will be extracted to conceptualise an
intervention to improve shared understanding.

The limitation of this phase is due to the measurements, the feasibility to experiment on different storytelling
techniques may be restricted (i.e. no video filming) and the researcher may need to seek alternative ways to facilitate
co-creation session with AUMC and Philips. Exploration of online tools and stakehalder communication will be done to
achieve ideal outcome.
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MOTIVATION AND PERSONAL AMBITIONS
Explain why you set up this project, what competences you want to prove and learn. For example: acquired competences from your
MSc programme, the elective semester, extra-curricular activities (etc.) and point out the competences you have yet developed.

Optionally, describe which personal learning ambitions you explicitly want to address in this project. on top of the leaming objectives
of the Graduation Project, such as: in depth knowledge a on specific subject, broadening your competences or experimenting with a
specific tool and/or methodology, ... . Stick to no more than five ambitions.

My future career goal is to work with complex systems and make meaningful impacts through design.

Regarding of personal motivation, | understood the topic of "Designing shared understanding for different actors in AS
care path via sensor telemonitoring" requires the ability to analyse the complexity of healthcare regiment. The research
assignment in near-future allows me to experiment using design ficiton as a research tool to co-create possible
solutions. Furthermore, graduating in a trying time of COVID-19 pandemic outbreak also challenges my skills as a
designer to think creatively and positively.

| believe from previous courses such as "Context and Conceptualisation”, "User Experience and Usability Assessment
Design", "Design for Emerging Market" have prepared me for fundamental knowledge as an interaction designer. My
project experience including "re-designing Sunrise medical's electrical wheelchair joystick module interaction for

future elderly users", "designing a ADL platform for autistic kid patient, parent, and therapist', " contextual analysis for
laparoscopic surgeries in LMICs" have equipped me to take on complex research challenges in healthcare context.

Last but not least, | am thrilled to have the opportunity to co-work with my chair Gerd Korteum, my mentor Maaike
Kleinsmaan, medical team from AUMC, and the Philips data team. Each one of them are respectful experts in their own
fields and | expect myself to humbly learn fom them. Recalling my first touching point of data-enabled design, it
started from working with TG3D Studio to explore the use of 3D body scanning technology in fitness and
rehabilitation segment. In continuation of the design path, | proactively joined ThingsCon loT conferences and join
courses as "Al and Society" to seek inspirations. This graduation will be a great opportunity to further expand my
experience towards data-enabled design.

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

Educatie Spedialismen |Innovatie Finance " Ondersteuning

Productportfolio » Patiéntbewaking » Wearable biosensor

Wearable biosensor
Wireless remote sen S1r"|f§ device

e g Bekijk soortgelijke producten
e | i Philips wearable biosensor provides a convenient and
: camfaortable way to keep watch of patients in need of
. frequent monitoring. This seli-adhesive hiosensar
e automatically and continuously measures vital signs,

body posture and step count, and detects falls.

— Neem contact op»
Contact aanvragen

Specificaties Documentatie Verwante producten

Technische specificaties

Sensor technology
éCG electrodes Detects heart rate 3-axis MEMS Detects motion
accelerometer
Thermistor Detects skin temperature
Form factor
S;ize Tmim % 36mm x Smm Weight 12e. with integrated sensor
rmodule
Screenshot from https://www.philips.nl/
Adhesive
- healthcare/product/HC989803196871/wear-
Gentle Grade Silicone adhesive, Active Grade Hydrocolloid adhesive, . . .
_ able-biosensor-wireless-remote-sensing-de-

recommended for low recommended for

activity, moderate to high actiity, vice/specificaties, accesssed on March 25th,

low perspiration and low moderate perspiration 2020.

humidity levels and moderate hurmidity

levels
Detailed raw data collected are reference from

B"‘ by <The Philips wearable biosensor in transcathe-
Type Zinc air battery Life Up to 4 days

_ = ter aortic valve implantation treatment work-
(disposable with device)

flow Usability and feasibility of the wearable
biosensor> (Braem, 2019, Chapter 3)

1 The coverage area is the line of sight within 33 feet (10 meters) of the relay device. Beyond the coverage area,
the patient needs to carry the relay device in a pouch for continuous or frequent measurement.



B - List of scanned website

Hartstiching
https://www.hartstichting.nl/verhalen

HARTPATIENTEN
https://www.hartpatienten.nl/

Harteraad
https://harteraad.nl/ervaringsverhalen/

BHF HealthUnlocked
https://healthunlocked.com/bhf/
posts/136175899/introducing-our-heart-stars

QuantifiedSelf
https://quantifiedself.com/show-and-
tell/?topic=39

Mended Heart
https://mendedhearts.org/

Aortic Hope
https://www.aortichope.org/new-blog

Women Heart
https://www.womenheart.org/blog/

American Heart Association
https://supportnetwork.heart.org/

Care for your heart HK
https://www.careheart.org.hk/?page_id=85

Share my health journey
https://www.sharemyhealthjourney.com/
post/zach-g-story

Facbook groups:

Aortic Valve Replacement Group

UK Aortic Valve Replacement Group

Aortic Stenosis (support group and meeting
place)

Heart Disease Support Group

Heart Valve Surgery Support Group

Heart Disease - information and discussion
Heart Disease Survivors Support Group

Youtube TAVI patient stories:
https://www.youtube.com/results?search_
query=Aortic+Valve+Stenosis+patient+story
https://www.youtube.com/results?search_
query=TAVIpatient+story



C - Obeservations

Pre-surgery group
information session

Avisitis paid to Amsterdam UMC and a patient
group session is being observed. The observa-
tion started from following the specialist nurse
leaving the heart team meeting room, prepara-
tion and full participation in the patient group
session. After the session, unstructured inter-
views were done with a TAVI specialist nurse
and a researcher.

Main impressions and discoveries from the
observation are presented as follows: partici-
pants, procedures, artifacts, and roles of med-
ical staff.

PROCEDURE

The aim of holding a patient group session is
to provide TAVI-related information to the pa-
tients. The session is held in between a full day
check-ups (such as CT Scan, ECG, and poly-
clinic). The whole group session lasted an hour
with slide presentations. At the end of the ses-
sion, 1-on-1 consultation was provided.

A discovery from the procedure is with the
long length and large amount of information
given, it is hard for the patients to absorb all.
During the follow-up interview with the special-
ist nurse, they mentioned a TAVI patient folder
is given to the patients at the end.

If more information is desired, the patient can
consult in the polyclinic or reach the heart
team via phone calls.
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PARTICIPANTS

Eight groups of patients were present, aged
between 70 - 90, mostly accompanied by their
family member, partner or caregiver. Learnt
from the specialist nurse, the patients are
brought to the group session room from 2nd
floor heart department by the receptionist in
between their check-ups.

Patient’s interaction and energy level are being
observed, of which following findings are not-
ed:

1. Energy level drops in the middle of the pres-
entation, which the Patients seemed to be too
exhausted keeping up with a long presentation.

2. Accompaniment of the family member or
partner is important as a support. For exam-
ple, at the end of the group session, the fami-
ly members leaned in to help communication
between patients and medical staff by giving
supplementary information observed in pa-
tient’s daily life.

3. Interaction in groups is valuable. Patients
showed keen interest to hear what are the sim-
ilar questions others have in mind.

ARTIFACTS

A tangible heart model and an artificial valve
model were displayed as supplementary edu-
cation material. At the end of the session, the
information was given to the patients in the
form of paper leaflets. It is important to keep in
mind the level of digital literacy and ensure

readability for the patients.

ROLES OF MEDICAL STAFF

Five medical staff, including four specialist
nurses and one researcher, were responsible
for the group session. From unstructured in-
terviews, the importance of this gathering was
emphasised. For instance, one specialist nurse
pointed out this is the first touchpoint both
medical staff and patients meet in person,
since most of the TAVI patients are referred
from outpatient hospitals. Information giving
is not only practical, but to manage expecta-
tion and ease anxious feelings.

"It is important that after the surgery, the pa-
tients return to their healthy life rhythm. Some
patients think after the surgery they cannot
move at all and take their pajamas planning to
stay in the hospital bed all day... this is not good
for them. It is important to let them know what
they can do."

- Specialist nurse, 2020

Figure 12
A snapshot of the observed group information session.
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Post-surgery online group
rehabilitation coaching session

A remote rehabilitation session was observed
(figure 12). Due to the strict measures of COV-
ID-19 pandemic, CardioVitaal has been deliver-
ing remote exercise session to provide reha-
bilitation care. The unique situation provided
an opportunity to understand how the trainers
and patient interact remotely in their home
environment.

The whole exercise session lasted for an hour
and divided into three parts. Within each part,
the instructor gave a set of physical activities
with gradually increased intensity (figure 11).
Two physical trainers (one as instructor/anoth-
er as observer) and three patients participated.
Main impressions and findings are discussed.

FINDINGS

Lower Opening
Intensity

Ist exercise

evaluate

Trainer / Instructor

2nd exercise

evaluate

3rd exercise

Patient 2

evaluate

1. Trainer’s role in teleconsultation

The trainer constantly switched between the
role of a guide and an evaluator in the remote
rehabilitation:

- After every session, the trainer asked partic-
ipants to evaluate how they rate themselves
on the BORG scale. The rating is compared
with participant’s observed status (amount of
sweating, perceived tiredness).

- However, in order to demonstrate the moves
with the whole body visible, the trainer was
facing side direction and far away from the
screen, which makes it difficult to evaluate at
the same time. In the observed case, a second
trainer is present as an observer to assess
the patient’s status.

In some situation, trainers also took the role
as a facilitator to ensure the remote session
runs smoothly:

- Some challenges came from set-up of the
screen. For instance, when performing moves

Researcher

Patient 1

Trainer / Observer

Patient 3

Figure 13 / 14
(Left) Planning of the exercise session

Higher .
Intensity Closing

1~

(Right) Impression of the observed group information session.

in a lower position, patients cannot view the
screen properly; likewise, the instructor is not
able to see participants’ leg movements.

- To overcome the challenge of visual blind
spots, the instructor demonstrated both the
correct / wrong way, and continuously asked
how the patients are feeling for feedback.

- One of the participants found himself strug-
gling with balancing moves. Together with the
trainer, they creatively arranged some chairs
as support which can be used for daily training.

2. Educating on physical performance

After each exercise session, the BORG scale
(Borg, 1982) is used to allow participants sub-
jectively evaluate their level of exertion (fig-
ure 13). At the end of the session, a traffic light
model is also introduced to educate patients
how to safely exercise on their own (figure 14).
In the cases of TAVI rehabilitation, the Katz In-
dex of ADL is another matrix more likely to be
used, which will be discussed in detail in chap-
ter 4. exploring the meaning of data.

Figure15/16

An interesting finding is the emphasis on ed-
ucating the patients to self-evaluate their own
training. The self-evaluation criteria not only
assesses physical activity performance (i.e.
duration, intensity, energy expended), but
also the perceived safety to engage in exer-
cion (i.e. sweating, feeling of breathe, sub-
jective tiredness). For instance, the following
shows conversation when the instructor is ex-
plaining how to use traffic light model to the
patients:

" |: Okay first at green light, it is okay to
have an increased heart rate, to sweat
and to breathe faster, and feel a bit tired.

P1: What does it mean an increased heart
rate?

I: Well that’s different for everybody. You
are not always able to measure it. But we
look at you guys and we ask you at which

BORG you are and react to that. "

(Left) The physical trainer asking patient’s to self-evaluate perceived exertion level according to the BORG scale
(Right) The physical trainer educating patient’s to reflect base on the traffic light model

19



Self-evaluation tools such as the traffic light
model was introduced for patients to self-re-
flect on what they can take on. Instead of hav-
ing patients worrying about having a measur-
ing device available at reach and interpreting
their vital signs, it is more important to devel-
op a habit of a healthy lifestyle and enjoy the
exercise safely.

3. Involvement of family/partner

From the conversation, the patient’s family or
partners were also involved in daily exercises.
The topic is also resonated among the other
patient:

"P3:..I'll make sure | exercise enough.

I: Yes and also cycling outside?

P3: No, not yet.

I: Is there an obstacle?

P3: Well, it was during a run that | passed
out and they had me resuscitated, so my
wife doesn’t allow me to go outside on my
own. She or a buddy of mine always needs to
accompany me. ...

P2:..1am also familiar with the story about
the wife that doesn’t agree with you
walking individually.  am also not allowed.

I: Oh okay, you too? well let’s start exploring it

together, step by step..."

The participation of the patient’'s family or
partners could give sense of secure and social
support by accompanying the patient. Howev-
er, it also posed a second opinion on the daily
exercises.
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4. Personalised goal-setting

Since the patients interact with different train-
ers bi-weekly, the session opens up with up-
dates of each patient. Questions including
blood pressure, heart rate, how the patient is
feeling and exercising in the previous week are
asked.

Personalised goal-setting is different from a
fixed-structured fitness menu. The goals sur-
round what would the patient want to achieve
in the following week? How can they reach their
goal that can fit their daily life? Patient’s phys-
ical capability and routine is taken into con-
sideration. For instance, one of the patients is
fasting during the rehabilitation, which he con-
tacted the dietitian and cardiologist to ensure
he is participating in good health. The follow-
ing is another patient’s back and forth consul-
tation with the trainer:

P2: Yeah, but | have a motoric deficit anyway. |
have never been good at keeping my balance. If
I run on a straight path I will fall down. That has
been the case for my whole life now.

I: Okay, that is fine. For the steps to the side, you
can always use a chair to hold yourself. So make
sure there is one you can use. You can do it your

own way since you know the best.

Cardiac rehabilitation centers in the Nether-
lands mostly follows the KNGF Guideline Cardi-
ac Rehabilitation (2017).

goal final outcome

Patient is aware of their
own physical limits, i.e.
they know what level of
exertion is possible.

1. exploring one's own
physical limits

2. learning to cope with Patient can cope with
physical limitations physical limitations.

3. optimizing exercise Exercise capacity is at
capacity optimum or target level
for this patient.

Functional exercise
capacity is at optimum
or target level.

4. diagnostic Patient's physical
condition and

trainability are clear.

w

. overcoming fear of
physical exertion

Patient is no longer
afraid of exertion.

6. developing an active Patient has adopted
lifestyle a physically active
lifestyle.
Focal points

Patient is familiar with
secondary prevention

acquiring information
about secondary
prevention

goals of relaxation Patient is familiar with
program the relaxation program
and is able to relax.

evaluation instrument

ask for 5 most problematic activities (PSC)
ask patient to carry out problematic
activities and score for duration and
quality, and possibly on the Anxiety and/or
Angina and/or Dyspnea scales

score using Borg RPE scale (6-20) for
fatigue and dyspnea

monitor heart rate and blood pressure if
indicated by physician

by physician

maximum or symptom-limited exercise test
(or in very exceptional cases SWT) plus Borg
RPE scale (6-20); possibly scoring Anxiety,
Angina and/or Dyspnea scales

by cardiac rehabilitation coordinator

subjective physical score on KVL-H
questionnaire

by physical therapist

as for goals 1 and 2
SWT or 6MWT
possibly MET list and/or SAS

as for goal 3
scoring on Borg RPE scale (6-20) before,
during and after exercise

history-taking and observation
questionnaire: see Multidisciplinaire
Richtlijn Hartrevalidatie 2011
(www.nvve.nl) (in Dutch)

history-taking (motivational interviewing)
Monitor Bewegen en Gezondheid
(www.tno.nl) (in Dutch)
post-rehabilitation activities started

checklist for risk factors / unhealthy
behavior
Phase Il activities started

evaluation list

using a flowchart: see Verantwoording en
Toelichting (review of the evidence), section
A.3.3 (in Dutch)

(www. kngfrichtlijnen.nl)

when

at start and end of
rehabilitation and / or exercise
program

monitoring heart rate,
measuring blood pressure
and scoring on Borg RPE scale
before, during and after each
session

maximum or symptom-limited
exercise test at start and end
of exercise program

at start, every 4 weeks and at
end of exercise program

continuous monitoring during
rehabilitation process

at start and end of
rehabilitation and/or exercise
program

at start and end of
rehabilitation and/or exercise
program

at start and end of
rehabilitation and/or exercise
program

at interim and final evaluation
of rehabilitation and / or
relaxation program

Borg RPE scale = Borg Rating of Perceived Exertion; KVL-H = Kwaliteit van Leven vragenlijst voor Hartpatiénten (Dutch quality of life questionnaire for heart
patients); 6MIWT = 6-Minute walking test; MET = metabolic equivalent of task; PSC = Patient-specific complaints; SAS = Specific activity scale; SWT = Shuttle

walk test.

Figure 17

KNGF guideline cardiac rehabilitation, 2017
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D - Sensitising probe

01 Could you share what are the main tasks you’re responsible for?

task 1 task 2 task 3
you can explain in drawings you can explain in drawings you can explain in drawings
and put the picture here and put the picture here and put the picture here
TAVI Sensitising Booklet
Your name: type here Your role is: type here
type here type here type here
j\‘:’ﬁm;::;.';' -~
o | .
< © o9 P‘
L o LR

02 Could you sketch out the medical team members who are involved in TAVI care?

Dear participant, (Please draw whoever has more direct contact to the patient closer to the center)
We are Winnie and Nindy, graduate researchers in TU Delft
CardioLab. Our research goal is to “Designing TAVI Care
Pathway toward Full Recovery using Biosensor” and
“Designing shared understanding with data among actors
in TAVI care path.”

type here

type here
This booklet (consists of 8 sections) is to help us empathise

better with your role in the care path, and will be used solely
for this graduation project. There is no right and wrong

answer, please feel comfortable to share your thoughts. typs here
Thank you very much for spending your precious time

participating in this research project! for example:

most
direct

AS patient

Best,
Nindy & Winnie

4

anindyaparamaarti@student.tudelft.nl

w.chen-18@student.tudelft.nl
direct




03 Could you briefly describe your typical workday in AUMC?
Please also mark the emotions of your day (for example: tired, energized, focused...)

7:00

18:00

your activities

type here

your emotions

type here

0 Could you share what are scenarios you communicate during the treatment?
Please identify important elements (for example: ways you work, challenges you face...)

scenarios communicating with your colleagues

scenarios communicating with your patients

type here

type here

type here

type here

type here

type here

type here

type here

O Can you write down what will be the benefits / concerns
if sensor remote monitoring is implemented in TAVI care?

Admission Phase

What do you think needs to be improved on this step?
Type here ...

How do you think Biosensor could help in this step...
Type here ...

These are the sensors in the device. Please mark ones that you think would be
important in this phase

[ Position/ posture

QStep count

QFall detection

QRespiratory rate

dSingle-lead ECG

QdHeart rate

How would you use the information from the checked sensors?
Type here ...

Why?
Type here ...

What else you would like to know about the patient that are not currently in the
sensor’s features?
Type here ...

Post-procedural Phase (up to 72 hours after treatment)

What do you think needs to be improved on this step?
Type here ...

How do you think Biosensor could help in this step...
Type here ...

These are the sensors in the device. Please mark ones that you think would be
important in this phase

QPosition/ posture

QStep count

QFall detection

[JRespiratory rate

dSingle-lead ECG

QHeart rate

How would you use the information from the checked sensors?
Type here ...

Why?
Type here ...

What else you would like to know about the patient that are not currently in the
sensor’s features?
Type here ...

Pre-procedural Phase

What do you think needs to be improved on this step?
Type here ...

How do you think Biosensor could help in this step...
Type here ...

These are the sensors in the device. Please mark ones that you think would be
important in this phase

[ Position/ posture

QStep count

QFall detection

QO Respiratory rate

dSingle-lead ECG

O Heart rate

How would you use the information from the checked sensors?
Type here ...

Why?
Type here ...

What else you would like to know about the patient that are not currently in the
sensor’s features?
Type here ...

Recovery (up to 1 year after treatment)

What do you think needs to be improved on this step?
Type here ...

How do you think Biosensor could help in this step...
Type here ...

These are the sensors in the device. Please mark ones that you think would be
important in this phase

[ Position/ posture

QStep count

QFall detection

JRespiratory rate

dSingle-lead ECG

QHeart rate

How would you use the information from the checked sensors?
Type here ...

Why?
Type here ...

What else you would like to know about the patient that are not currently in the
sensor’s features?
Type here ...



0 These are the current output of the biosensor.
In what way would this information affect the TAVI treatment?

Table 3.3 Overview of patient monitor output characteristics.
Data name Unit Fs (Hz)
5-lead ECG micro Voltage 125
Heart Rate Beats/minute 0.98
Impedance pneumography mG 62.5
Respiratory rate Breaths/minute 0.98
Type here ...

08 These are the current diary function of the biosensor.
In what way would this information affect the TAVI treatment?

Diary Functions:

Sleeping Sitting Walking Falls Sports

= 20 &
= & A &
How would the current diary function affect the TAVI treatment?

Type here ...




E - Interview questions

Understanding your role
What is your role?
Can you briefly describe a typical workday

for you? When is the most stressful/most
smooth?

Understanding TAVI care path

From Diagnosis to Referral to AMC:

- What is the process of diagnosing patients
with AoS? How do patients usually respond to

the diagnosis?

- What is the patient health information being
examined before referring to AUMC?

- How do patients usually respond to getting
referred to do TAVI?

- Are there any challenges in referring patients
to AUMC?

- If TAVI is not the ideal treatment, what will
also be suggested to the patients?

-Who is communicating the most with the pa-
tients from diagnosis to referral?

- Who is your contact person in AUMC?

After the Treatment at AMC:

- When patients are referred back from AMC,
how do you process the information?

- Do patients go to rehabilitation? What are
the challenges?

- Who is communicating the most with the pa-
tients after receiving TAVI from AMC?

Recovery process (after rehabilitation, within 1
year after TAVI):

- After the rehabilitation, how is the follow up
process? What would you like to be improved?

- Who is communicating the most with the pa-
tients in the recovery phase?

- How do patients usually respond to the
follow-up appointments? What are the topics
discussed?

- How do you see the effect of TAVI toward the
patient’s lifestyle?

- From your experience, what are the challeng-
es for patients in this phase?

- From your experience, how is the involve-
ment of the family/ caregiver of the patients
since the beginning until the recovery phase?

Understanding the
Meaning of Data for you

The Philips biosensor patch is a light-weight-
ed, wearable device that collects the following
data:

- Is ECG data valuable for you? Why and how
can it be useful for you?

- Is Respiration data valuable for you? Why and
how can it be useful for you?

- Is Posture / Stepcount data valuable for you?
Why and how can it be useful for you?

- Is Level of Physical Activity data valuable for
you? Why and how can it be useful for you?

- Is Heart Rate data valuable for you? Why and
how can it be useful for you?

- In the near-future, what are the potential use
cases you find valuable to use the biosensor?

- Is there any data missing that you would like
to have?

Thank you very much for participating in the in-
terview! Are there any other experts you would
suggest us to talk to?

Questions specifically for patient
communication specialist

1. Could you share what’s your main tasks and
responsibilities as a communication special-
ist?

2.In your opinion, what is the goal of patient
communication (i.e. knowledge sharing ..) ?

3. Are there any existing/developing measures
of patient experience? (i.e. effectiveness,..)

4. What kind of **patients™** profile do you
communicate in hartcentrum?

5. What are the topics you communicate with
patients?

6. What are the existing ways you communi-
cate with the patients?

7. Are there other ways you are looking into to
improve patient communication?

8. Who are the **team™* working with you?

9. What are the existing ways to communicate
with them?

10. Are there other ways you are looking into to
improve patient communication?

11. Is sensor monitoring being used in the hart-
centrum? If yes, can you share how the system
set-up looks like? What kind of data collected
and how?

12. How do patients in HartCentrum experience
the current TAVI journey? Can you share some
of your observations? Are there any expecta-
tions / complaints from the patients?

13. What are your perceived benefits/concerns
for patients in sensor monitoring?



F - Impression on analysis

care activities (partial view)

status quo of data flow (partial view)

clusters of challenges
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IMezure patient
experience

Patient Communication Specialist

Quotes/Evi

"l 'work as a comm unication specialist at the same heart centra,
where the medical doctor alzotakes care for me. | waz barn with

congenital heart dizeaze and | was always interested in 2cience,
szpecially cardiology. And since 2007, | have become a patiznt
advocate. A few years ago, | started afoundation. We are a foundation
for the adultz with congenital heart dizeaze Becauze | think we are not
represented in the Metherlandz, not reprezented in research, but alzo
wewant tobringthe gap between the professional and the patient”

"Mow it 2020, 1 am also also busy with shared decision making,
value hased healthcare, and abways priori nZthe patient
experience for improving healthcare, Becauze removing atechnical
problerm or curing iz not alwayz pozzible for cardiology patients. 5o you
hawve to take care of thoze patientz. And it's not always just about
aurgery or a device like a pacermaker. t's more about how we can help
you for as long as you're here in the AMC or in the VUMC? How can
we take care of you in our best ways?"

" My adwice is more for the professional to keep the experience of the
patient in their mind. Becauze professionals are always wearingthe
zame glazzes, the zcience glaszes or the rezearch glaszes. But what
does it mean if a patient undenwent TAVI? What does it mean in daily
lifg? _ For example, can | cycle again or can | play with my
grandchildren again®? Or for me its impartant towalk one kilometres
without having chest pain or anything So | alzo give them advice for
patient reported outcomes, the Proms and Prems. We alzo have the
PEM, that's also a patient experience measurement, we have that on
a yearly basiz."

laat year we did the PPR. That'z alzo ameazuring for a TAVI patient's
axperience, how well they were informed before the surgery of the
procedure. Questions like, how zafe they Felt at the procedure? if you
were experiencing fear or something like thiz, were you able to azk the
nurze or the doctor a queation? Or questions for the waiting room, how
long hawve you been waiting? And how did you experience that waiting
time? Some people gaid, Yeah, |, | needed towait, but | didn't care. Some
of the people 2aid, Yeah, | needed to wait. And | did care, becauze | didn't
knowwhy, what the reazon waz there wasz a delay

I think rmy kind of advice iz "be transparent™ Why are you doing what
you are doing? Explain.

IFthe patient iz zaying, | don't want to hear anything, just getit done,
then it alright Butif a patient iz very scared, mozt of them don't feel
the freedom to azk questionz because they think theyare bothering
the doctors or maybe the doctore do not have much timeMaybe the
doctor thinks methinks me I'm stupid or anything. Theze are regularly,
thoughts ofthe patients in the hogpital. So, 1 am telling them and them
| rean the professionals have the awarenezs ofthe fear of the
experience of patience.

The Proms and Premz iz alwayz meazured after the procedure. So far
the profezzionale, it's very important to take thoge Froms and Prems
with them for the care of today, they can improve their health care
today and tomaorrow. S50 the Fromz and the Prems are always dynamic.
And yes, alzoindividual but becauze you azk a variety of patients, you
have an idea

I think the other challenge for patients i yeah monitaring tele-
monitaring. Because if TAV] patients underwent the procedure and the
next daythey're goingto their own hozpital or maybe goin g home Then
thethoughts of the patientz are always: 'Oh my god, how dol do that?
Wou How do | know if oy heart iz doing well? How do | know?

IFI'm feelingthiz way, i thiz something| need to talk about with ry
doctor? Orif I'm feeling that, it's alzo a very blurryin their heads They
are going home with a lot of information with alot of folderz or
telephone numberz or an appaintment far the follow up next week and
alzo lotz of information about medication.

Al-1

Al-2

Al-3

Al-4

Al-S

Al-B

A7

Al-B
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care

AUMC Specialist Nurse
Quotes/Evi

There are two main things: {1 It important that we can domaore
research, we get more data eowe can develop and give better care. (2]
The ather thing iz we can zelect the good patients who can gohome
fazter than now.

Ar the beginning the patients will be referred tothe heart team via
the AUMC secretary. She zayz ['ve got anew patient and were going ta
look at it. I have given the secretary instructions so that she knows
what to do / who to select But there are aleothings that aren't olear
or hawve a high urgency. 5o then we talk aboutit, that's where it starta.
But zometirmes also a referral card iologist calling or emailing, when
they don't know for sure if they must go into the TAVI surgery, Lwill
advise him.

‘we will ook atwhat examination theyneed more, like aCTzacan or
echography or blood sarmples _that's the first atep. Then we look
where the patientis located? And what does hefshe need? Dowe nead
mote exarnin ation of dowewait for th e examination rezults from the
referral hospital? BEecauze things are coming out of the CT 2can. We
call it Meva-befitting (dutch word), then we find things that are new
andnaot good. And we go further when we have all the right
information in a MDO mesting, the doctor will decide what's the right
treatment and Il zay which patientz we have todizcuzs about. [ will
present all the patientz and afterwardz when they need to meet to
dizcusz some other things, | will arrange that.

After MDD, they have decided if the patient can get the TAV] we will
inform the patients and screen the patientz and use the i
Egore, It from Elderly unit, we are going to check theyrefrailty. Then
they hawe to go to the geriatrician, they can azsess the patient's in
one and a half hours.

‘when we zcreen the patient, at the same mom ent we are educating
andinforming thern in the group information sezzion. When theyre
coming for AUME, then they can dizcuze things in the palyclinic with
the doctor again, like" | don't know this or that” Onece or twice or three
times a year, we decide it's not good for a few patients to dothe TAVI.
Itz just awvery amall partion.

I think it's neceszary that we know what's good for the patients and
what kind of zpecial care they need. For example the situation at
home, we alzo dizscuzs it with the patients like "Are you living alone?
Dioyou hawve children? Doyou have good contact with your
neighbours? Sowe can dizcu 2z with patients how they can dothe
care when theyreturn home

And afterwards, we plan the TAY], we have zeen the patient, 20we
kniow with the examination information and the conversation with the
patignts, we can prioritise the patients, That's based on the result
of the frailty test and also the result of the echography, like alpha
helow 0.6, radius above 90 or 100, that are indicatorz to dothe
procedure az fazt as pozsible And the Frailty you underatand by
zeging and speaking to patients. For instance, they hawve other
dizeaszes (i.e cancer) or when they can't go for the TAV becauze the
anesthetiat 2ayz "Mo, I'm not goingto do surgery because of your
heart valve problem.”

Sornetirnes the patient is a caretaker for higfher partner, or when they
havea child whd'z livingin another country, then you have to dizcuzs
what's the beat mament for the patientz todo the surgery. We inform
the patients in advance when they have bad parameterz or bad
echographyresulta. It goes like "We normally plan about six weeks,
but now we're going to three weeks becauze your daughter iz coming
then"

Wawant to give the best care, and the best carz is also for patiznts
feeling comfortable, having faith, knowing hefshe's going to he
okay when going home, or their need is taken care of. Sometimes
the patisnt's partner has dementia and the child iz waorking 2o only
takecertain days off totake care of their partner. 5o | think when they
are relaxed and having faith, sverything will go better. That's notwhat
theywantto just become a caze number_ | think it's better when you
know that's Mr.or Mra.with a name.

A2-

A2-3

Ad-4

A2-5

A2-F

A2-7

A2-B

A2-3

CardioVitaal Coordinator
Quotes/Evi

I'm a teacher, rmy studiesz are physical therapy and medicines. \we have a joint
wventurewith the AMC, because I'm working at the Department of Health from
HOO, and we started from polyclinic, and we are specialised in heart
referdation interdizcipline. Myjobiz tomanage that So half of my perzonal
caresriz alzoteacher, and the other half workes in the hozpital. My workplace iz
not only for patient care, but alzo for research and education. For exarn ple,
there are sixFhDz atudying what we're doing.

50 that's my job, it's very operational. Are there enough people? What's the
quality ofthe GCI? Which atandard? Itiz avery nice job becauze all ry studies
cametogether and | like to work with people And alzowhen someong iz sick ar
we do not have enough medical staff, | fill in because | have all the knowledge
todoheartrehabilitation. | alzo specialize in peychology, when someong iz
wveryanxiousz or in a lot of 2trezs, [ will talk tohim, otherwize theyneed to go to
the zocial worker or to the peychol ogist

I'm alzo doing coordination. When we find 2omeon e dogan't fit in the
programme, are veryangry, or he dogzn't know how to deal with the whole
zituation, then | talk tohim.

There are 10 vital factore, it become a heart problem. The 10 factorz are very
impoartant for the outcome of the dizease. With all that factorz you payextra
attention to, and you get a personal pathway to improve it onlyif you want it
These arethe same Factors that alzo causes cancer, diabetes, COPD_.the
typical weatern dizeazes. We know all the factors: that's fitness, strezs, diet,
blood pressure, lipid_ the vital 10. The 1C factors you can change, and that iz
the factors why you get bad blood vessels on your heart or your leg or your
head. And itiz very important that you improve them. [Fnot, you get TAVI and
you wait till the next problem.

S0 the rehabilitation team iz working on the 10 factara: we have paychology
education, fitness, physical therapy._ The whole team iz covering the 10
factors.

I'will dezcribe the pathway of the patient. The patient iz sentin from the
cardiology departrment. The first step is the nurse, hefehe look atwhat do you
wantto reach during the rehabilitation. The nurze alzao make a screening of
the 10 factorz. After that you get a teat on the bike, to zee if it'z 2afe to exercize
‘we alzo monitor the heart rate and the ECG.IF it's alright, you can alzo goto
the fit programme, which iz veryintense

The fitnezs programimeis net only about the fitness levels, its also about
"Do you dare to move? Do you know how to listen to your body? Do you know
how to climhb to a better fitness level?”

Eefore we start the programme, we have a MDD mesting. We dizcuzz what the
cligntwantzs Where can he improve? And which steps dowe have to make? For
example, three months training, gotothe strezs management course, goto
the social worker, three PEPz, paychology, patient education_. there's alot of
things. | have adiggram where you can sea the atepz the client makes and
what we can dowith the client What we doiz not new or unique, therg iz an
international multidizciplinary heart referdation, that'z the standard. For
axample, we know alot of people come for the firsttime, they're a little bit
deprezzed or anxious. So there's azpecialized questionnaire, 20 you can
measure depraszion.

‘we call the healthcare syatem in the Metherlandz a DEC model. Soit's bazed
for threemontha IFyou send in for a heart referadation for three months,
averything iz zpecified. For example, 12 times fitnesz, 4 times paychological
conzulting — If you dothree PEPz, you get paid for this amount And we alzo
hawve a firat ling, healthcare contacts to check if the benefitz are alzo gaing on,
but we don't have ta follow it. That's the next step we have to do Patients start
a lifestyle change, ite not finizh ed. Soa lot of digital follow ups are bazed on
the goal of your lifestyle changs.
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AUMC Cardiologist
Quotes/E

Firet, for patient care that's my main task That includes doing
interventions like PCl or TAVI And | alzo hawve, but that's not very
much time, but | do alzo have polyclinics. 5o that's the main part
for patient care. 5o the patient came fram home and then | can azk
them how they're doing or if there iz a complaint or if there needs
tobe zome mare investigations. Sort of preclinical phaze

In ry zecond task, which iz like 40 30% of the time, I'm head of
education for cardiology residentz_ And 2ol have to doall them to
make sure that they have a good education and alot of
digcugaionz about education schemes, the projects theyhave to
learn, and aleotheir well being And alzowith the teachers, of
course, teach them az well.

Thethird tazk that'z mostly related tothe rezearch we didwith
atudents from the technical medical department or medical
atudenta

Firat af all iz the direct contact with the patientz. That'z via the
polyelinic and alzoin the cath lab (exarmination room] with the
patients. And then I'm coworking with a lot of nurzes in the
polyelinic. Butin the cath lab, we have specialized nurzes whoare
trained az a Cathlab nuree who helped me atthe table or gaveall
the materialz, etcz And alzo we have some cardiologists who've
trained to becorm e an interventional cardiologiet, but aleotrainess
tobecome cardiologiste. And then we of courze have an important
role, that'e the Secretary and the planning office, who do the track
and trace of all the patients (i.e. exarninations they, or nead
appointments they make with ather 2pecialized departments like
the anesthesiology or the geriatric department).

Inthe heart team, we already have 25 doctors.But alzo becauze
we're an academic cantre, £ol have a sub-zpecialization like
intervention. We alzo have imaging cardiol ogizts like who's
performing Echio, MR, CT, etc.We have electrophysiology,
cardiologi stz who are doin g rhythrm problems and interventions.
‘we have general cardiologistz who are doing supenvizion
zupervizing roles in the clinic.

‘when the referring hogpitals refer patientz, they zend aletter
which containz the complaintz of the patients, the investigations
they'we done (ie laboratory, echo, sometimes CT ecanning,
catheterization). They sent by letter and they sent the images of
the echo and the computerization to the plannin g office or the
zecretary. They prepare these infarmation for our heart tearm, then
we dizcuzs the patient. Sometimez we make a telephone call
between the ALIMC and outpatient cardiologizt, when we hawve
guestionz or doubt ifthiz iz the beat treatment theywant, that
kind of thing

For the TAV], the patientz will contact the secretary at the planning
affice or the 2pecialized nuraes if they have questions.

Typical workday: Eecauze I'm head of education, | always have to
be here at gight o'clock in the morning. Becauze we have a meseting
tocommunicate aboutthe patients who are admitted the night ar
zpecial things fram the night shift we dizcuzs thig in the morning
zeszion with all the images from echo and catheterization. Most of
thetimethat takes about 15 or 20 minutesz. And after this we have
zome kind of education, which iz awhole programme every
marning until nine Then from nine o'clock, either | go tothe cath
lab todo PCl procedures or TAVL, or | have meetin gz becauze of the
aducation, or | doresearch. Email is alzo a very bigthing which |
don't like

MDD iz for the heart team | just mentioned, that'z a
multidizciplinary meeting. That' s what we have daily, 2ometimes
you're zch eduled for that Orwe have twice aweek like the TAV
tearn mesating, which iz alzo an MDD, And we hawe several other
mesatinga: like neuro cardi ovascular meetings once a week, valve
digcugaionz in general, surgeons once aweek, difficult patients
ohce a week from the surgeonz in charge. ..
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AUMC Secretary AR

Quotes/Evidences Code

"Firet | will check the mails and check the numbers, for exarmple p-wave. And

then will first check all those things, if theyre not really good, like p max of

150 we had lastweek. It'z like, oh, what's happening? Then we haveto hurny A1
up the process and quickly submit these patientz than normal " —

aacratary aerve as tha firar checkpoint

"when beingreferred, patiente are not admitted. The firet thingiz to CT.then
we have a MDD, andthen we will decide which treatment, sometimes it
could be surgical or TAVL. Sometimes they need maore research, like lung
function, and then you alzo hawve all kinds of things they could find on the
CT, not the good things, like oncology in the lungs. 5o now we have towait
faor thoge reaulta”

"Aftar the MDD, when they are accepted for TAY | will call them, and then we

plan thetn for introduction and infarmation and the palyelinicwith Matja

normally. After Marja or Elena say it's okaywith them then | will inform them | AS-3
that they're accepted and they arg on thewaiting lists. 5o all the timel'm

making contact with them. And they can alzo call me"

"Most of the time | contact patients by phone because most patients area
little bit older. Butif theywant by mail it'e akaywith me Sometimes if we
nead tohurry and | can't 2end the mails by post, then | will 2end them by
email. Alot of the time they don't have email, 20 have to explain ewerything
by phone and let therm make notes (ie.you have to go over there then you do
this thingl. But rore and more often theywill have email or their farmilywill
hawe etnail 2o theycan help. ke daughters or 2on 2, which will guide tham
to this hozpital”

AS-4

"Sometimes ite just the (outpatient) secretary, just contact melikethe

patientiz getting worse or hawve some gquestions. Sometimes it's the family,
sgpecially when theyre not urgent, they will be on awaitin g list. Urgent AS-5
patientz will ahways corne befora them, sometimes it can take weeks before

theyre its theirturn, then they get all like,"Oh, don't you forget e

"They just wantto know when iz it going to be mytime? The acceptance

latter zays 2ix to gight weeksa So after five weeks, they're calling "Do you

already kn ow the date of my surgern™ Mo, | don't But you can double chack

if the problerm = didn't get worze, and alzo comfort them like "l think its now AS-B
twoor threeweaks". | think it's nice for them tohave one person to goto

They have zeen my name on all the letterz, and they talked to me with all the
appointmente.”

"Theyre always complaining, "why does it take o long?" But that is just
normal becauze they're auffering. They cant do all the things they normally
did. And they know then when they get treated, it will be better, probably 5o
there are complaints but that's okay" — waiting experience for patisnts

AS-7

"Mow because of the COVID-1S crisis,we are aleo doing a lot of applications

frarm the VUME And there's atatal difference and we aretrying to getin the

zame as the AMC. Becauze most of them are coming from {rarme of

outpatient hospitale), and they didn't get any information. They don't know AS-B
whythey are doing the CT. They don't hawve all the information and you zee

those people cometo thehospital and they don't know what to expect.” —

previous experignce shape expectation

" Ithink especially the group inform ation zeszion, you see, they have some
connection with the other patientz which make them feel like they're not
alohe. And alzo Oh, what a good quastion frorn him / herl” Yoo seethe
cormfort For all thoze people there, it's really good. And al 2o when you zes
thern later in the waiting room, you gay"Good luck!. That's really nice.” —
peer support, cormfort

AS-5

Outpatient Cardiologist

I'm a cardiol ogist specialized in the heart And I'm not working
academically. 'mwarking in a amall hozpital Andthey sayit'z one of
the ten amallest hospitalz in the Metherlands. | work a lotwith AME.

Compared to Dr iz whoizs doing a lot of intensentions, | doa lotof
outpatient clinicwork 5o | alwaye makethe diagnosiz, and Imake a
plan for my patients. What | abways say to myfriends in the AMC, "See,
I'm catching the big fishez and | bring them to them tothe bears
(AMC]" | work three and a half days, moztly 2eeing the patisnts.

During mywork tim e, ' not 2o etraszed. Becauze Ithink you st most
of the stress when you are really thinking, "Oh, 1 enly have 10
minutes for my patients and | really have to doitin 10 minutes” I''n not
atall likethat 5o I'm talking and | just zee how it goes. Some conault
gning very fast while others take much longer. For exampl e, when you
have to explain when TAYI is indicated and the care pathway you
have to describe, that takes time.

From diagnoziz toreferral to AMC, first, the aortic stenosis has to be
aeverg. Often you gt patients who are brought to me fram the family
doctor. They lizten tothe patient's heatt, when they hear abnormalities,
they say ™ ou have to goto the cardiologist” And most of the time,
patignts are diagnozed with aortic etenozia, but itisn't eevers enough.
Soite still mild or moderate, buttherg's no indication for TAVL 5o wh en
| zee them for the firsttime, if its moderate, then | just zay“Mow, I'm
going to listen toyour heart again' Becausze you can listen tothe heart
aoundzs and tell the severity of the astenoziz, and then when they atill
have hio earmplaintz and Lthink it'e moderate then, | makes the
achocardiogram, just to measure all the gradients overthe aorta. 5o
zeethe patients every year, sometimes every half year, depending on
the severity of the stenoziz, but alzoif the stenosais gets worze an the
echo, although they ztill haven't any complainta.

Fatignts need TAV]I when atenoziz is aevere and they have complaints,
arthe condition i2 getting worze then you have to think they have no
complainte but it gets rmore severe. 5ol think it's better that you get a
TAVI before it 8T8 even worse.

Mozt of the patients who need avalve replacerment are elder, 20 | can
tell them, "Due toyour age, your valve iz working lesz That's justan
ageing process "And then | think people can accept it Though you have
alzoyounger patients, but then it's mosthy by congenital and it gats
aarlier etenoziz Thate more difficult to explain.You are S0-55 years old
and you need another valve, but mostly they don't gt a TAV] but they
get aclazzical SAVR

The patientz uzually respond tothe diggnosis, | think fine You just
have toexplain to therm what itiz You can't predict how fast itwill get
rmore severe of how fastyou get symptoms. [Fyou have symptoma, then
there iz a reason toto operate patients,

Mozt of the time the patients come with a family member. Becauze
most of the patients are older, they also have comorbiditiss. 5ol alzo
talktothe family.You always have tothink "Do you still want to do it
‘when you don't doit, then you are dying within one or two yeara.

I think thates alzo part of the procesa. IFyou have todoa TAV] yez or no.
Do the patients only stay in the house, don't 2o outzide anymore, and
they are just zitting for the TAVYI? That'z something different than when
you have patients whoare etill outgoing and real ly want 2omething.
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Ithink we can give them rmore information about rehabilitation.
Phyzical therapy, sports doing sports. Am | able to dosporte? What
kind of zparte? How high can rmy heart rate go¥ How high iz it? |2 this
good or do| need to call my doctor if it's higher? What's good for them?
50 | think theycan be more "begeleiding’

"MadiMap iz in developrment for two groups of patients, coronary
dizeaze and aortic 2tenozis TAV| patients. MediMap iz an app for the
patient or Family of the patient who is giving information at the station
or atthe period s the patient iz in the health care path of the hospital,
the procezs. Okay, but alsowhois my doctor? Or whois the one going
tooperate on me? You have a picture of the doctor, "

"For how it's very, becauze of the GDPR You hawve to physically go tothe
hospital to open an account. Then your patient portal for appointments,
letters orlab results. So you need tohave that first. "

"Currentlythe patient does not have the patient portal, becauze the
aortic stenosis patients are | think BC or 80% comes to the Ameterdam
UMCvia another (outpatient) hospital So we have to discusz itin the
MDD, Sothatthe doctars are having a meeting about thiz patient who
iz not in the Amaterdam UMC already Yeah it'z by far certain that the
patient iz comingfor pre-operative screening, and this startz with a CT-
scan. And then the patient is physically in Amsterdarm UMC"

"Soit's our challenge to kesp the other hospitals informed about the
(MediMap) project, 2o that they can already talk to the patient that
there iz a way to be informed. Becauze Amaterdam UMC is only doing
the procedure and then the patient is going back totheir (outpatient)
hoepital again. Sothate, that's our challenge”

"The other challenge is you haveto register via Digi-I0."

“faah, zorme of them. Yeah, not all because it's not very com rman for a
patient to have one portal patient portal. Especially not for the elderly.
Or far the patients who are just going to the AMC for just ane procedure
and then daing all thereat via their referred hozpital. But most of the
chronical patients were always the AMC patients Mozt of them have an
account Butthat's not always TAY), becauze the TAVI iz just a
procedure AMC iz doing and then the patient is going back totheir
referred hospital. "

"I think the challenge or my concern is that the Amaterdam UCA doesn't
really know the patients.You only have the imaging or the MDD or a
report from the cardiology referred hoszpital. So.what doyou think
needs to be improved on thiz atep? | think it good from profeszional
to profezsional to have a good yeah, coherence or how doyou sayits
theyre having a parthership? And it's pretty challenging becauze the
AUMC iz onlythe situation or the location where the procedure is
taking place And fram a patient perzpective, yeah, maybe only need the
minirmurn thing but that's justin the very early etage of developraent.”

"So | think it's impaortant for the referred hozpital thatthey are sharing
theirinformation about theprotocals of AUMC. Expectation
management. What can the patient expect when they arrive at ALIMC?
And I think itz alzo very important to tell the patient why the TAV]
procedure cannot be done in an outpatient hospital. "

A1

Al-11

Al-12

Al-13

Al-14

Al-15

Al-16

Al-?

Al-1E

The information we get depends on referral a cardiologist
Sarnetimes they are very precize in the dezcription and that you know
it,but there are alzo alot of cardiologizte who don't put alot of
information in the letter. They only nesd towrite the data from the
axamination, and that's it. But the patient ig much maore than that 5o
I think in lezs than 50 % we know more, and more than 5C % we really
hawetozeethe patient and talk tothe patient. We have more
questions then it's in a referral letter.

A-1C

When you tell the patients "I'm gonna look what's the best moment.

and | hear what you say." Yeu can see the patients are relaxing,

hecause it's 2omething alor of patiente don't dizcusz with their

doctor. When you dizcuss it, the patient iz relieved, and then you can A2-11
explain how it works Eecauss they think” Oh, how's gonna be when

I'm laying on the table " They are busywithin their head. It's not

rnedical, but for patientz ite important.

The heart team. there some interventional cardiologists. the one whao

does PCI (percutaneous coronary intervention) There's alzoa

cardiclogizt and a cardiac surgeon. Sothere are two profeszionala,

zam etimes there's somebody from the ICU or cardiologist who Ag-12
specializes in performing echography and CT 2cans. Soit depends on

which patients theyre talking about So the standard ones are two
perzonz; the cardiologiat and cardiac aurgean.

Starting atthe heart team, when they decide "Open aurgeryizs not the
hest option. we are going tolook at the option of TAYI" andthe process
alzo changes over time, depending on how things are going. Butin the
heart tearn theywill zay’l think it's better to gat the TAVI, they get a CT
zcan, and get some blood samples” And then we have that
information to dizcuss what's the best waytotreat patients. It can go
transfermal, aortic or apicol. When it's going transfermol, then we will
zeg the patientz. If it's through other routes, they are going to see
doctore at COC (The Centers for Dizease Control and Prevention)
outpatient

A2-13

It started from the secretary, shewill call the patientz totell them she
planned a CT 2can and what they need to do. She also sent the flyer
with infarmation and questionnaires. That's the first contact mosat
patients have with the AUMC. The communication depends on the
guestions patientz have When they hawve simple questions, the
zecretary will answer them; when it's more complicated questions,
zhe will refer tous by phone call. | think they like itwhen they have a
profezsional toconsult, but they don't call often.

Ag-14

I think the age of the patientz alzo plays a role Elder patientz think
the doctor knows and | will wait, theywill think "The doctars are busy
and | will wait_"Younger patientz call more often, theyre more like”|
havea question and they zaid | can calll”

AZ-15

‘wie started TAV] Fram wery ill patient2 with a lot of comorbidities. Mow
we are alzo developing from rmy wery high rizk to moderate or low risk.
From rmy obzervation of four years working experience, | see lower righ
patients are moztly the younger patientz who uze more internet, but
thiz alder group mostly didn't search on the internet and what you tell
iz thetruth, and they are not very critical towards whatyou're telling
Elder patients care more for things like how will the condition gowith
rmy partner of when I'm home | need home care for that kind of thing.
Sametimes TAV] patients 2aid "l filled in that farm and that farm, and
it zeems like the same questions?" That's zometimes annoying for the
patientz_For example the aneatezia haz azeven point scale, and we
havea five point scale, so it seems |ike we asked the same questions.
And there'z alza a very amall group who have gqueationz when they
come tathe polyclinic, sometimes they bring a note | will 2ay "Very
good! You read the flyers!” There are also patients like ™ou tell me” In
the elder patients, it's more like the doctor zays it's okay, its okay.
That's the difference comparad to patients with a mean age of 40,
they have their own work

Ad-16

A7

There's a lot of difference between the patients. You zee, sometimes
you have apatient whio'z age 9% iz a lot better than a patient of age 75
who haz alot of comorbidity. Age is not justthe only way to tell the
patient’s frailty.

AZ-18

For example, IF you have high blood pressure, the doctor will give you a beta
blocker;if you have a high anxiety level and you want toimprove, you gotothe
stress management probably six times, andthen you learn how toworkout the
legz. The programmme iz not the 2am e for every patient, butit's a perzonal fiton
the goalz you have to get a better outcome.

There iz not much difference between TAVI and other heart dizeazes in the
approach to treatment. For example, if you have surgery on your cheat, then
therewill be a delay of six weeks, becausze it has to heal Ite too long. You don't
want negative interference with the outcome Sonow we are rezearching on a
way to gtart the treatment earlier, because they get a surgery and then zix
weeks theyare at home. They don't dare to mowve.

There are two kindz of patient groups; Patientz with open heart surgery, and
they hawve to 2tart rehabilitation sixweeks later. And theother group, stent,
they can ztart rehabilitation the next day. If you hawve TAY), patientz are in the
waiting group. Becauze theythink "l can not do anything— Ite very painful " If
you have six weekz of waiting and doing nathing your fitness level goez down,
your endarphinz come down, and that's onlybecauzethe hospital zaid"well,
you havetotake it easy for the next aix weeka, and then you can start with the
programme”

Mowwe're planning to gota the bed of the patient in the hospital, and to
explain whattheycan do in the six weeks before they start Mormally they start
after six weeks of surgery with the online programme and with the
rehabilitation, but now we want to give them infaormation. Thig iz ztill in the
dewelopment stage. We want to give them digital information, sothey can join
rermaote revalidation, then they have the zame benefit

We have a PhD project to perzonalisethe patient's behaviour or
communication style. Sothe patients do alot of questionnaires (i.e qualityof
life, I Factore_), and alzo different workshops. Then you can divide people into
different segmentz. With the questionnaire, we really can personalize the
motivation tools. Because if] want to motivate you, there areunigque
communication etyles. METI, for example, patients get perzonalized that will
motivate th em. We defined the people in six segments. That's not good, butit's
better than only one.We call it perzonalized motivation. For example, a
mezzage saying "well done with your own goall” and you getin a group with
other similar patients o you can talk aboutyour problems.

It's net about training more of what they're deing in our rehahilitation
center, it's akbout that they have to move more in their cwn home
surroundings. Soyou can use the biozensor az a feedhack instrument For
themzelvez. We can alzo 2ee the patient's failures from the senzar, then we
can give them feed back with onling coaching. It would be very ussful,if you
can uze a lot of 2tep counts, runkesper.

From the medical side, we're intergated in the ECG and heart rate Becauze
there iz a diffzrence betwesn training and mowing. In the firet step, we want
them to move butalzo totrain. In the testwe do alzo with a zcale, we know
which level they have to reach totrain directly related tothe heart rate.¥ou
can get feedback ifyou're training For example, at the heginning teetwe alzo
measure ECG, and if for example a patient 2aid, "well, | can't goon becauze
something gogs wrong” Then you can make it objective. Because all the people
are scared tomove and do higher exercize level s

Itwould be wonderful, becauze itz not onlythe two times aweek for 12time
coachingin the rehabilitation center, you can give coaching on distance.

We gee a follow-up atatistic from a study, alat of people are dropping down ta
the previouz level. When you have a paycholagical problem, with specialized
people can help you dotheright thing: but when you're on your own, it's a lot of
failure tofall back. Sowe're alzo searching for feedback or senzorz tatrack
follow-up, and then you can dizcuss how the patient iz doing.

AZ-10

Ad-12

A3-13

Ad-14

A3-15

A6

AJ-17

AJ-18

(Showing on Epic) Poly, that rmeans outdoor clinic And hers for
example (open schedule tab), today| have the heart team which is
the MDD, which iz thiz button. | dizcuss these patients. In the
mesting, we have a big acreen with the beamer, where the Epic
intetface iz projected. S0 we can look at the same computer
screen. But one iz presenting and what we decided and the ather
ie reading and pulling up the images.

In the MDD we talk about all the measurements by echo and the
symptome like shortness of breath, angina_

Everything iz in Epic (EHR systern). If wewant to ses
catheterization images, it's called ISCV. Intelli space, thars the
narne of that platform. So when areferring cardiologizst wants to
send uz an image they doit by EVOCS Then the planning
secretary. they pull down the images and putitinintelli space. 50
we have all the imagesa from the AMC and referring hazpitalz in
ong system. Echoes and CT 2cans are done here in the AMC, 20
they're allin Epic.

| can show you a patient For example, and | apened a patient tab,
and thenwe have herethe images. And then we can zee far
example, CTecans. Sothen we can scroll through the images and
that's the zame for echo.

Hopefully everything can be linked to Epic.

Esfore the procedure, we abwayz sigh in,which mean s that we hawve
juatafew questions tothe patient where everybody liztenz and
then says, Dkay thiz patient, date of birth? We ask the patient,
what they're coming for, what kind of procedures? If they have any
allergies? If there's questions about procedure?

In the procedure becausze I'm sterilized duringthe procedures, 2o |
can'twrite down an order or 2omething like that Sol tell the nurze
to, for example, give medication. And then the nurse speaks out
loud I'm going to give thiz medication to 2ee wheth erwe are align.
And then we give medication. Andif something changes like EKG
or blood prezzure, and | don't zee it theyll tell me.

Afterthe procedure, we alzo doa "gign-out” with the team to zes
what went good, what went wron g, what can we improve.

For the patient we hawe of courze the informed conzent, which is
by law, and that you hawve to get permizzion from the patient, that
you explained: what isthe therapy, what are alternatives, what are
the zide effecta__sothe patient can make good decizion Far
themzelez. We call that zhared decizion making.



A4

Ad-11

Ad-17

AUMC Secretary AL
Quotes/Evi

“wie are sharing inforrmation rore on the internet. | think like 40% of them
have email. Theyra not very interested, itz more than family iz interested.
Then you can givethern more information with a group information 2eesion
and eay, "well, you can gotothat website or that webzite and find the
information” Thoz e people whowant can find it on the intermet | don't think
theyneed rore from ue" — information sharing

"I think the Family just wantz to control thee situation. | think they want to
grabany inforrmation tormanage it luat bacause when its your marm, you
alzowant totake care of her and know sverything will be okay. Some calls
it'z juztto push me'Flease plan the surgery for my marma” And sometimes
it's juzt because they want the information about death rates or ather riska
that can happen." — family's want

AS-11

"l week iz different . Mormally on Thuradays | don'twork, that's my day-off.
Mow because of the COVID-13 crizie, I'm working rmozst of the time from home.
Itakethe long marnings like garly starting and like 13 or 14 o'slock '
finizhing to get the afternoon free For the kids. work five days a week, a0l
zplit my hourz during the week and yesterday, my lazt one to have some oil
companies. 5o he came home early andthen | ruzhed to the AMC to get
some work done in the AMC like the letters butwe don't hawe that much
applicationz at this maoment | think two or three, most of them are clinical.
Soite our urgent patients. On Mondays and Wednesdayz | have toprepare
the MO0z, which iz on Thursday — Secretary's typical workday

AS-12

"Bvery day | will check the new applications and prepare to get therm in my
Excel Thiziz myworking file (excel) bacause Epic (EHR systern) can't give
re sumrmaries like thiz. Theae are all the patisnts are that are managed by
me.fou can gee when the heart team schedule iz Theze are the orders and
theinfo I've sentwhen the CT 2can iz and becauze ofwhen | know when the
CT zcan iz | can plan which date for the MDO. Mow after MDD, 2ometimes we
need moreinformation, you can see mynotes in caze for more exam ination
far anyreazon. Then | can check when things are planned. Sometimeas | have
to arrange the examinations myself, sometimes | have to contact the doctar
for extra information. Then | can plan when we can admit. Thiz iz the
planned date of th e group's meeting and polyclinic meeting with Elena of
Marja and thig iz if there s any need for anesthesia [Fthat'z all done, then
we gotothewaiting list Yellow shows all arrangementz for a date, the
greens are donethiz year. You can 2ee over here, I've got a black and a green,
the green are already done. Some black are atill standing on the waiting list
Eecauze | reallywant when people call azking how [ong they atill nesd to
wait, | can check over here. ['ve g0t a formula in it How many wesks he/her iz
already waiting for this treatment” — Way to manage ap poi ntrm ents

"Ifit's betwaen one and four or thres weeks (For waiting), then we did a good
job. Between four and zewen weeks, it's okay. Eight and more, well, he's
waitingvery long Sothat iz the green, the orange and the reds. And then you | AS-14

can see over here now for most of the time we're doing okay.” — Waiting
titne

"I don't sormmu hicate with patisnts how long theywill wait | can't tell at the
beginning if itwill be along time or not But after the group infarmation
zaazion specialist nuraes have half an hour with each patient individually.
They can tell at that moment "you have to gourgent, itwill not takethat
long' or"we will prepare for 2ix to eight weekz” And sometimes we have
cagesz in which it prioritizes and goes fazter, but most of the time itwill be
atound sixwesks Soifyou sayaixtosight weasksa then you will ba 2afe and
theywill be okay IF they have mare cormplaints, theywill call or otherwize
the (outpatient) cardiologist will call. Most of the time ite the same paople
whowere alrgady calling before, zorne people just want to call every day.”

AS-15

"Besides the treatrment echedule they aleo share alot of personal stories.
“I'm aloneg”,”l can't goto my daughter because | can'twalk long diztances" or
'l can't go tothe grocery 2tore to get my own groceries” I'm justliztening
andworking Sometirm ez theyjust want totell their story”

AS-16

"Sorn etirnes they're living alone. And then it will be hard becauze they can't
walk or they can't bike. They can't do the normal stuffthatiz before. You get AS-T7
alotof perzonal etories, which iz nice, sometimes really hard."

"Mow dus to COVID-19, we (VUMC and AMC) are planning in atotally different

way. | can't z2ee the patientin perzon. Mormally | have like one week ahead to

plan, most of the time we call patients like five to seven days before their
appointrnent [fe not often | have to call people to 2ay "Sarty, ite cancellad” AS-18
That's whywe are planning juat a week and a half before, because if you're

planning more ahead and getting colliding clinicalz, cancelling

appuointments For patiente iz really hard"

Theme

Outpatient Cardiologist
QuotesfEvi
‘when patients have familywith them, you can get a lot of information.
Sometimesz people come already in the hozpital with big complainta
like theyare compensated, fluid retention and they have varyshort
feathers. Then we zay okay, ™fou have a severe aortic valve 2tenozgis and
nead TAVI, but how much are your oxyradiug sixmonths ago?” [tz vary
difficult because sometimes they're cognition is bad ar they have
delirium. Sometimes | alzo gotoa family doctor, and | azked, "Do you
think itz atill uzeful to get it a TAVI?" Sofirat you have to be patient. But
then you have your own clinical vizion of the patient andyou look o
somebody's biological age, family, family doctor and geriatrician.

It's difficult to say if the patients will improve if they get a TAVI, =0
thenwe ask the geriatrician The Zeriatrician always investigates
the social conditions and physical issues of the patients, and then
we cantogether make a decision

That iz difficult because sometimes we 2ay "l don'tthinkitz a good
idea " But the family of the patient atill wants to hawe it. Then we called
the AMC cardiologi st by phone and we said, "wedon't think its very
wize, butthe patient atill wanted TAVI. Can you gee the patient? What
doyou think about it? Sowecan help each other with our expertize.

Fatient health infarmation being examined before referring to the AMC:
Oof courze the ECG, the blood prezsure, the physical examination, echo,
alungtest, CT scan to look into the coronaries, or we doa catherization.

How do patientz usuallyrespond to getting referred to to do TAVE We
have toexplain everything We alzo tell them that the risk by zaying
"whetryto do good, but there can alwayz be complications” If they say
yes,then there iz noproblem.

IFthere are othar treatiments, it will alzobe suggasted to the patient. |
think you have tolook if the patientiz atill suitable to do open surgery,
or technigue like minirmal open 2urgery. So thatiz alzo pozzible in
ather centresFor example, | had a patient she went egpeciallyto
Eelgiurm becauze shewaz tooyoung for TAVL, but 2he did itin the
andoscopic way

‘who i communicating the most to patients from diagnozis: Me, the
referral cardiologi et was coordinating everything, butwhen the patient
iz referred, then there iz a heart tearm in the AMC, there's also a nuree,
all the patientz are invited by them and get alzowvery much information
from her.

| don't hawve a particular contact perzon in AMC. Itz just | know how to
call the secretary, and then | azked whois the interventional
cardiologist on the ghift IFthe patient iz already referred, then | know
that they are accepted and in the pathway of AMC. Then | ermail
zometimes the nurse to azk "do you know how it iz with the patients?
At what etage are the patients at? And that's how it goes.

After the treatments, how do you process information: We alzo have our
EFD, 20 we call the clinical doctar, and they put everything in the EPD.
lustcopypastetheletter, we have totype everything And we will zee
the patient and do additional examinations {like ECG, physical
exarninations, laboratory testif it iz necessary
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"I don't know iF it'e a constant confusgion. But most of the TAV patiente
are 70 years old or older. So some of them say. | don't care. | don'twant
tohear anything. | just underwent the procedure So let's get it done
Eut the family of the patient or the younger patients will ask how does
that work? Orwhyiz that? How doyou dothat and what can | expect
when | am atthe AUMC? Mm hmm. And if there iz a difference, then it
can be a bad experience. Becauze of the expectation management. Yep.
It's not there's zomething happening, what's notbeingtold atthe
referral hozpital | think ite important to look for a partnerzhip from the
AUMC you'd say and the referred hospital, there's less of those mis-
expectations”

"Sorme of the TAV] patients who came to the AUMC don't really exacthy
know about the procedure. IF it an open heart surgery, or maybe aortic
zsurgeryarviathe lag tranafermol. That'z experienced lastyear butlor
we az ateamn really don't know why it'z nat mentioned in the referred
hozpital. |z it becauze the patient iz not getting the right information,
oriz it becauze the patient iz older and maybe a little blurryin their
heads or zcared and didn't hear the detailz of the procedure”

“fou put your hands in the professional and if you experience some
blurriness on these simple things your trustin health care can be
decreazed.”

"Becauze the anxiety of the cardiology patient iz always high. Mm
hrm_And for a doctor, the procedure i hiz work or her work. He or she
iz doing it every day, five times a day. So he iz unaware of the anxiety of
the patients. Patients always think because ivs, yes, theres something
wrang with hiz heart that he's gonna dis

"Didthe patient already g8t the TAY| Treatrm ent? [Frot yer, thar's
difficult to buya sensor. | think it's more a medical question. But for me
as apatient or from a patient perspective. there's always a group who
wants to know what their heart rate iz But there's alwayzs a group who
findz it confronting and gets scared atthiz information. | think it's very
individual."

“If you put the zensor on the patient, then | think it's important for the
patient to know where. Where do you want me to put it? Can anybody
elee seathe sensor? Or iz it underneath my clothes? IF 'm moving. is it
itchy orig it falling off? | think from a patient perspective it's mare on
the daily life, what doez it mean for me? 5o | putit here and everybody
iz looking atitand theyre goingto azk me questionz about it Mot every
patient wante totell everybody about this sensor. "

"When receiving the patient, | think at firetitnesds to be inforrmed by
the medical doctor. But if you are further in thiz project, then maybe
you can azk an expetienced patient how did you doit and how wasz hiz
experignce? What are the do'z and don'ta or do you have tips, questions
or anything? "

"I'think it's alzo very important for the future patients that if you have
the hiozenzor ready, you publizh in medical magazines, but maybe you
can alzo publizh inyour patient organisation magazines, for example,
heartz atichling and the bigger organizationa. Or maybe make an
animation from a patient perspective. Mowadays patients are wvary
handywith the dr.Google, you can find everything you want on the
internet. Soif you hawve information alsaimpartant for patienta, then
you have to put that knowledge. Yeah. For example on the
HartStichting "
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| think whenwe know the hasics of a patient, thenwe know how we
cantrainor advige the patient what's good. When | seeat a
polyclinic, | 222 a lot of different patient profiles. Some people you
azked how they are, they say"I'm fine, buta half yaar ago, lwas
running five kilometres twice a week. But now just walking will the
end of the street, now | have alot of complaints” Or the patient whao
2ayz "Mo, | have more complaints of my hip” So there are a lot of
different patients. | can imagine the patients whoused torun a lot
havelower heart rates. 5oyou can train orinform the patients in
different wayz. Ezpecially the patients who uzed to be active have
experienced alot of problem s, because now they can't and theywant, |
think they would like it a lot to 2ee improvernent with a new valve |
don't know enough about heart rates and exercize programmes, but
thatz what | think about improvements.

There are al2o patients who are scared. And when they know "when
myheart rate stays below 100, its safe” IUs for comforting patients.

In the elderly patientz, one of the questionz we ask is also if they fall
inthe last half year. Because it's a prediction for hew they will de
afterwards. In the pre-procedural phase its alzoimportant, we know
frorm studies that when they have fallen before, its not good. So'm
curiouz ifthey will fall after the surgeryleszz than before

For the patients it starte at the moment the referral doctar 2ays "I'm
goingtowrite a letter to AMC, toask how dotheythink about giving
you a new heartvalve” But for us it startz after the patient comes ta
AUMC to meet the heart tearm. We don't know who the patient is until
the outpatient doctor sends the |aetter.

I'mm curious how rmuch they exercize afterwarda, like coming out of
bed or walking through the warde. I'm curious ifthey're becoming
active immediatelyor take a little time thinking "Mo, D will doit
carefully” Becauze we alzo 2ayin our information, they have to
becorme active as s0on as possible. But I'm curious if theyreally do
that Because we try te educate and inform patiants, wa think
patients understand and will act as we say. But most of the time
patients didn't underatand the waywe meant. So I'm curious how they
doin real life.

Wwhen we started TAV], | saw the patients after the procedure, but now |
don't zee the patients after the procedure anymare. They go back to
their own cardiologist. So zometimes you get 2ome information from
their own cardiclogist, but it'z different from when | 2ee the patientin
perzon.

Sometimes the patients zay immediately after the TAY),"0Oh! | can
breathe more eazilyl” But they're also patientz, like | 2aid before, they
need a new hip, and they say, "After | get anew hip, and then | can
start exercizing” And they don't experience any change right away So
that'z different between all the patientz. But thesze are patientz with
clearer opinions, like "l Feel a lot better” or 'l don't Feel better, | can't
exercize more becauze of myhip” There's alzo a grey area of patients,
you don't know what they're doing in normal life and what they expect.

There's a lot of difference between the patientz and the information
you gef from different referral cardiologiste It's difficult to studythe
improvement afterwards.
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If 1 asked the patient "Did you do the right thing? Did you have a lot of
movement every day? They can say yes. if we have a biosensor, discuss
what happened. : Evidence based care

“ou can alzo use the hinzensor during the treatment itself Becauze now when
there's a problem, we have a very big maching with 12 lgad ECG, but then you
have to stop the exercize and meazure We alzo have a little box that you can
put your fingers in and you also get the heartrate Soifweget more
information and they can g0 on. A big thing of the treatment iz that if they Feel
zomething we have tocheck if it's green or red Fram the traffic light mod el

lwould like to 2ee heart rate, ECG, atepz_ | alzsohave a biozenzar and it
rmeasures your stress level [t's based on ifyou hawe high anxiety, you get
elactrical beating on your 2kin, and HRV. [t's very much underestimated.
Frobler is that anxiety or stress level is a biochemical that has a direct
correlation to heart dizeaze

Strese lewvel and activity lewvel are important, they're correlate with each other
becausze if I'm obeze, | don't mowve and stresz i high, then my lipidz and blood
pressure are aleo high. We see therm as 10 2eparate factars. there are a few
main factora 5o if you can focuz on that.

During COVID-19 were doing rehabilitation online, which iz verynice Becauze
like | zaid, the surgery iz onething, butthe things you do afterwards optimizes
the outcome. Sowe do itwith zoom, and with only 5 patienta. Mormallyin the
group there are 12 patiente with 3 physical therapists. There's alzo a nures and
a doctor.

‘wefirst talked to all the patients, and then we azked "How did it go last week?
‘what have you done outzside? Have you mowved? Did you have your medication
with you?" There zhould be another perzon inthe room also, because if they
geta prablem, then someaone and take action. And if there iz a problem ora
guestion, | can putthem in aseparate room with the nurse or the doctor. That
takes around 20 minutes. Just azking "How iz your day? Did you experience
zame problemsa? Do you know what to doif you're experiencing thiz? wWhatis
your goal?® At least | know if the patient wantz to hike or bike again, and the
patients think | know them very well.

And then we do exercize Training consiste of 7 exercizes, 30 seconde
exerciging and 20 secondz rest, and then we dizcuzs itonthe BORG 2cale. Ite
a zcale from 10 "I'm exhausted” to 0"l'm Iyingin bed”. So How heawy the
exercige iz, ithaz toreach atlevel 5-6. Then you alzo do the cardiaclittle to
rmax training. And we do thres rounds.

Sometimes you see the patients are aweating, shows thats verygood.
Sometimes a second nurse is alzo looking at each patient, becausewhen the
traineriz doing the exercice like thiz (dermonatrating exercize), the trainer
can't seethe patient anymoare. Sothe nurse signalzthe trainer when 2omeane
iz stopping, and then we azk "Why are you stopping?”
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The patient engagementin shared decision making, well, it really
differz alot between patienta Like older patients, they sometimes
zay. "wWell. doctor you say what's heatl” Nither patients look at the
Internet and 2ay, ™ eah, I've read about thiz and that, what do you
think aboutit? or 'l don't like to take medication, they give me
side effects.’

Lifeatyles are en very different hetween patients Well you can look
atthem and know about their lifestyle Alzo by medication, if they
have diabetes or samething el e We alwayz ask for "rigk factors”
becausze of our detection. 5o like emoking, diabetes, hypertenzion,
hyperchalesterolemia, choleateral Lamia, family that kind of zame
thing

My imprezsion about how biosen sor can help is Sometimes
patientz maythink,"Oh, today itz a sunny day, | have a good
ernotion, 20 ry complaints are not that bad.” It's really a moment
patients talk about their complaints, but about a periad of time
The most impartant thingizto getthe period of time, hecauze
then you know if atreatment will help or not. S0 you want to avaid
futility. Sothat's the mozt important thing | hope these
telemedicings can help us

‘What| meantwaz a period of time, I'm thinking more like a month.
Eecause aortic valve stenoziz is not really fast progreasive Soit
will be more like amonth, in general.

Eut | can imagine that only if you hawve a watch or zomething. that
the patient wants towear every day. But otherwize, | think itwould
be bestto do one day, everythree weeks, etc Andthen you can
compareitin likethree to six montha And then probably different
tirmes of day, comparing betwesn weekends and weekdays, ar
when they do sports versus just having a relaxed day. It's really
important to measure trends.

Eecausze the complaintz of aortic valve stenosiz are especially
during exercize. And aleobecauze of calcification of the valve and
ite conduction syatem, that can be meazurad as well. If you have a
broadened (sth) duration. or conduction disturbances during
night, or whatever, that can be helpful for the decizion making az
well. Mow in the referral letter, you can see the heart rate in the
EKG, buttheother things are not included.

| think when patients are asymptomatic, then the biozenzorwon't
help that much. Mormally, when we have found a severe aortic
atenoziz on the echa, and patients zay they don't have sym ptams,
we perform atreadmill exercise. During the exercize you can zee
the condition, what the EKG perform 2 or what the blood Prezsure
does. 5o that mimics these telemedicing measurements [like the
heart rate, EKG, respiratory rate step count) And these measurss,
you can zeewhen they get the caomplaints, how good the condition
iz

‘when the TAV| decizion is made, and theyre scheduled or on the
waiting liat for the procedure, | think the biozensoris the beat for
comparing afterwards, how the patients improve. Sothe step
count iz notthat helpful atthe pre-procedural stage, they won't
exercize very much because of thecomplaintz. But maybe you can
help thiz phazein differentiating which patient has tobetreated
firet arwhich patient can wait a little bit longer on thewaiting list
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"Mow in COVID-19 we don't have a group inforrmation session. Only epecialist
nurzez are callingthe patientz by phone, they're checking all things like
rmedications and what theynormally doin the polyclinic ap pointrments. So
I'm onlysendingthe information, planningthe CT, and checking everything
for the adrninistration {i.e. plan for the bed orders and for treatments

app ointrmentz)."

"Mormally patiente get acceptance |etters after their appointrent with

apecialist nurses after the palyclinic. Mow we don't send acce prance letters.

‘when we can do agroup meetingagain, | will check all thoze peoplewho

atill hawve to go and invite them for a group information zession. |Fthat's AS-20
posaible for amall groups like three people at this mom ent, becauzs itsa

Faitly big area, maybewe can et up three peaple, and atill infarem tharn to do
apolyeliniclike we did. Yeah, it's different_”

“After the surgery, they goback totheir owh hozpital or tothair own

(outpatiant] doctor. For me, roy responsibility ends when | plan forthe

treatment. Some people | 282 again after surgery, a few patients | had more

contact with hecauze | have mettham in the hozpital myeelf, it was like "Oh,

it's nice tomeetyou again! How are you doing? Are you still layingin the AS-21
bed? But that's just my own peraonal interest for them. But for my job, |

plan thezurgery, | arrange sverythin g for the treatrmente, tranzfertothe

nurging, and then their own hogpital will take ower. They do post-surgery

check-up & by their own hospital, not in the AMC"

“I'think you can find everythingin Epic, onlyyou can check per patisnt. And
rmywarking list is my Excel Soyesterday | was at the hospital, and [will
check all my on-hold patients, most of the time becauze they found
zomething eleeatthe CT 2can_It's more like checking myto-do list
Specialist nurees can also check rmy Excel file I'm working on it and theyre
checking. With this excel | have an oversiew of all the patients, Epic maybe
can give an aggregated wiew, but| can't get an overview (dusto
authorieation). "

"l counted like 70 clicks Just to make an appointment in Epic. Soyou have to
rmake an order, then you have to make an appointment, and then have the
docurents to put all the data (e from the imaging lab, from the CT) all the
things | know | already putit in 2o only the doctors have to check. 50
sverything | can find already put it on Epicto prepare forthe file. And now all
I dois elick, click, click, _ firat time doing thiz task| took five minutes per
perzon to prepare for the meeting. And now | can read a file very, very quickly
andfind all the data | need. But forthe firattime, was like, "what do | need
to look For? And you hawve a file like 20 pages and you're checking all of it 5o
if it'e your first time, | think you need 1¢ minutes to prepare one peraon for
the (MOO) meeting. But now, five minutes each or a0 Mow you firet have to
rake an order. An order itz like Juat a lot of clicks, it's not very difficult IF
you haws to arder, it will be over hare (showing on scresn)_ From that, you
hawe to make an appointment, and if there's an appointment, then itwill
corneover here (showing on soreen).” — prepare the materiale for MDO
mesting
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"what the doctorz check iz the alpha,the diameters of the blood vezzelz
from theaortic valve tothe legs, they need five or 2ix millimetres to operate
through with a catheter, alsowhich medication. Anything| can already
prepared, the doctorz are already hap pywith. After checking the information
theymake anote And itwill belikethiz (showing on gcreen), thisis from
MO Mozt of the thing | have to accept it If it's accepted, | can go further to
inform the outpatient hosgpital. Which perzon plannedwith the palyclinic or
the group information 2eszion. But there can alzo be 2ituations that need AS-24
rrore reagarch until they can be aceepted. The diam eters of laft and right
legs The distance from coronaries to the aortic valves. The alpha, showing
how big thevalve iz. That's the technical, the mostimportant thing to
prepare Weah, and the lung and kidney function. IF I'm not sure | can always
azk the doctor. I'm not an expert inthiz (diagnosis)_ andthe doctorzin
ALMC are really nice, | can just call them to help me out" — pararmeters for
rizgks

“when the patients are referred toa geriatrician during admission, | will not
kriow, but the epecialist nurses know and | can check that with them. Most
of the time, I'm checking with the GRwhen thergz an appointment.when |
krow what date the appointment is, | can just getitin myExcel file. On
Fridays and Mondayz will be the MDD meetinge, |will probably have CT AL-25
results at thattime, o | can send the data over here (shown on soresn).
‘when it's colored, indicatesz ite planned. That makes it eazier for mewhen |
hawe to make an agenda for the MDD, | can check all thoze coloured
colurmns and preparethem for the MDO."

"Sorm etimes | arrange the referral to the gariatrician for them, sometimes

their owh hogpital arranges it for therm and the (outpatient) secretary will

zand me an email well, date iz planned and Dwill keepyou informed. So

avarytime iz different That makes TAYI alittle hit difficult becauss svary AS-26
patient haz a different journey. IF they are from the AMC then they already

have e rmuch inforrmation from their own doctor becauzethese doctors are
experishced.”

CQutpatient Cardiclogist
QuotesEvi

Do patientz goto rehabilitation, what are the challenges: They go to you
For rehabilitation. Physical therapiztz are alreadyin the clinic, 2owhen
the patients had the TAV], the doctors come mostly a daylater or two
days later at aur clinic to vigit ar inform the patient

When they are dizcharged, after two-three weeks, our rehabilitation
nurze will call the patient, and then they gointo arehabilitation
programime at our hozpital, and they get physical exercizes with the
phyzicianz It takesz about 1B gezzions in nineweaeks, twotimes awsek.
And then we have al so conau ltation with paychologiats, disticians, a
cardinlogist like mewhao iz infarming “what the patient had, what was
the procedure. " 5othese conzultations 4 times.

After the treatment, most of the patients already had echoin the AMC,
zowe will do that again in our hospital, ECG, laboratory test where
necezzary, phyzical exam, blood prezzure pille, et And telemetry alzo,
within three days long to look if thergiz no LETTP ar that there iz no Ay
block that kind of thing Because when you give TAV], you pressure the
old calee Fall on the side and that can comprezs the electrical
mechanizm of the heart. You just want to check that for 72 hours, we
call it telermetry and ECG.

Who iz communicating with the patient after TAVE | think that's the
clinical doctor in ghift, and alzothe physical therapist

After rehabilitation, how iz the procezs? what would you like to
improve?; We see them when theyare going home, then after two-thres
waelks, within two weeks they are called by the rehabilitation nurze and
then they are goingintothe programme It dependz how it went When
its uncomplicated, then | zee them about six to eight weeks;when it's
really complicated, and yolu sgethem earlier at the outpatient clinic. If
there iz noecho after the TAYVI then you make an echo, otherwize you
rmake an echo after about one year.

Sotheafirat outpatiant vizit iz betweean fourto gightwesekea the 2econd
iz mostlybetwesan four to gix montha We haven't standardized and it's
just zome cardiol ogists like me prefer to 2ee them within four month s,
butwhen it'z really going well you can alzo 2ee them for about 2ix
rmaontha.

Who's communicating the TAVI patient in the recoverny phase; | think
that iz reallywithin the rehabilitation programrme And | think the
cardiologist isthe keyto everything in the whole procesza.

In rehabilitation there are all kinds of patients after operation. For
exarmple after infarction, after PCL and alzo heart Failure patientz. Most
of the patients really likeittojoin the programme, becauze then they
arewith morepeople doing exercizes and it's give a good balance.
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"Maybe if rmy neighbour needs the TAVI within one ronth, and | read
that articleabout the zenszor. Then | can tell him 'Hey neighbour, you gat
the TAVI your | got some information about the senzor that you get! The
patientz often belong to atight community, and there's always peopla
like rmewhoknow alat of Cardiology and then they can advize pesrto
peer.”

"Relying on their phyzical rehabilitation. Trust their own body again
with their new biological valve And later on, it's more a mental
challenge "

"Sorme people are not 2o active or that little bit depreszed. 5o think it's
important toalzo help them with that Give them the pozzibility to get
help on the mental situation. | think it's al 2o good that you onlyjust
mentioned it For instance,'its pogsible to have 2ome unhappy feelings'
or here you are at rehabilitation and you 2aid toyourzelf, | want towalk
for ane kilometres! and you don't come tothat goal. | think itz goodto
zay it's okay. Maybe tomorrow, you will finizh that goal. And maybe it'z a
way of acceptance that you probably can never reach that goal. That's
wary perzonal "

"I'think if a patient 2ays yas tothiz biosensor wants 1o get to know
about thiz dizease, what does it mean? To be as healthy as | can be?
How can | enlarge my quality of life? How can | live longer, with the good
quality of life. The patientiz in charge That can be impartant for
patients because they are a part of the treatments. | think it's bazed on
equality How can | help the doctor toimprove thiz procedure for the
next ane 5oif I'm eharing my experience with the doctor becauze he
wantz toknow all of my data, then | know | can be a part of that circle, if
you can help athers | think that's the motivation of the patients who
are saying yee tothe biozenzor”

"Iz the relation ship between patient and doctor equal now? That's a
difficult guestion because | think that'z al 2o depending on ifits just a
one lifetime experience that needz tobe done or if ite more a chronic
dizease where a patient iz living with. For the chronical patiente, | think
itz more on an equal basie, because they have built on a longterm
relationehipwith their epecialiste. Therg's trust and a good
relationship. However, with the patient who waz only coming to the
Amezterdam room for juat one procedure, there iz nothing Yeah, there
needz to be a safe trusting just for the time that the patient iz
admitted. But when the patient i2 going hame or to the hospital, you
don't need to build on that relationship. That's too short in time"

"Butifyou are implementing thiz biosensor, then | think you can build
oh that relationship with that specific patient Maybe it's Juat maybe
it till the patient of the ather hospital. But if you're giving that sen sor
or monitaring then | think you can contact the patient once in thres
manthz or voice dying offare you doing? Are everything fine? Do you
find that the biozenzor yez questionz. Can | help you with something?
Then the patient iz feeling Oh yeah, yeah thiz senzor I'm wearing iz
from researcherz where | underwent rmy TAY| procedure. Then they can
put the pieces in the puzzle of thiz whole mixed process”

"I think the benefit for the patient from peer to peer is thatyou all have
experienced sort of the same exact procedure. One word iz enough. The
doctor will newer underatanditin that wayif you're bringing up this
auhject as your pesr partner will help. And of courze, it's always
perzanal, but there are always experiences we can resonate with. Either
mental rental challenges or physical challenges."

"It'z also a safe space. IF you have a bad experignce you do not always
dare totell your epecialiet about that experience. What but within peer
topesr contact, you always tell everything, The good and the bad. And |
think for the profezzional, itz alzo good to know the bad exp erience
becauzethen you can help improve your health care for the other
patientz"
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In MO0, when we rmake a decision, we (heart tearn) haven't seen the
patients yet. Sowe make the first decizion of which catheter iz going
in {i.e Fernoral or aortic). And afterwards | see patients in the
polyelinic. When there are some atrange things needed to dizcuzs, |
will get back to the cardiologiat and we'll dizcuza Or 2ametimes | will
talk to the geriatrician firet, because they have more experignce in
eldery patients. Az for planning which patients need the procedure
andwhen, we (gpecialist nurzes) decide on our own.

For follow-upwith the TAW] surgery, we have aregistry that iz
necezzary to enter the MHR (Mational Heart Registry), and that's not
rey job. But there are a lot of people who are putting data and to 2ee
hiow we (AUMC) are doing and how other heart centers are doing So
you can see how the other hospitals doing ( Le pacemakers or
adrnigzion time or sorme endpointe) MHR want to know from all the
hogpitale doing TAW how they are performing. Soit's not particularly
on patient level, but on hozpital level. With the individual patientz we
don't know.

After the treatment, | don't 2ee the patientz at the outpatient clinic. 5o
when the patient has post-procedure problems aor the referral
cardiologist makesz an echography and finds abnormalities theywant
todizcuzs, we will answer thoze questions. Very few patientz later on
have questionz, the referral cardiologiste will zolve the problem s
themzelrez. That iz not the main rezponzibility of moy rale

I think, for exarmple, its interesting to 2ee how frailty of the patients iz
andhow the outcomes are Becauze you can imagine more frail
rezultz in longer admizzion time That's not the onlyreazon, butit's
what | want to know, but | don't have that information. 5o I'm now
doing regearch on my own, from frailty to not patient level but group
level, like low frailty a little bit frail. To geeif ite true the tool we now
use sayz something about the outcome Do patients have higher
moarbidity? We actually don't know for 2ure.

There are alot of different ways to measure frailty wWe uzed the (check
narrel frailty scale. In the Metherlands they said with TAVI, that's a
good gcale, ag the advantage i that everybodyuses the same scale.
it'z nice becauze from surgery theyuse strength like hand shaking._
Bfc. 50 it's nice we use the zame tool.

But besides from the frailty scale, there are a lot of other
measurements that can eay something about frailty. 5o like, BME
(Black, Minority and Ethnic group), height and weight that say
something, (glement) in the blood can say something, Kidney
functioning_ Sothereare alot of things, and we don't know yet what's
the correlation of all the things. What's the most important factor, we
don't know yet.

I heard from my colleague, therewasz a study about the heart rate
before TAV] zayz more than all the other things. Sowe don't know
what'z the beat way to meazure. Sothat'z al sowhat | meant, it'z alzo
tostudyto get more data and marg information, because there's a lot
we 2till don't know. Sowe can put meazurez in and 2eg if the result
zaye something.

The end pointz are now in discuszion. Because we are used to looking atthe
endpoirt like maortality and adrission rate, but wa now have a changa in
riind to look atwhats important for the patient Thats alzo whan you have
the patient who says,"I'm glad when | can do my shopping alona” or you have
a patient who says "l want to run the five Kilometres again.” They are both
still alivae, but the patientwho wants to run five Kilometres again may ba not
happy when he can't start running, and the other patients can do his
groceries and he's happy. 5o it's alsodiffarent It can be that that heartrate
will say sormething at the end about rortality, but does it also say
somathing about howthe patient i= d oing.
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Quotes/E

Sometimes the patientz 2top and say™well I'm afraid I'm daing too much”,
then we reply”it's okay, | don't think you can dotoo much for this mament. AF-27
Juat giveitatry” It's not only the exercize, but alzothe context around it.

CardioVitaal haz 10 places in the Metherlands, where they do heart

rehahilitation in the 2arme way. Thres years ago itwasz AMG, but they have

outzourced it becauze they are a specialized hozpital and the government

dogzn'twant to pay for the commaon things. Sowe have AMC patientz, but it's AF-2B
not AMC healthcare anyrmore. We alzo get patients from CRM, alzo zpecialized
polyelinics for heart problems and they al 2o do cardiologythere Sowe don't

anly do patientz in AMC, but other hozpitals who 2end in, we accept.

My concern about implementing biozenzorz is that patientz have different
zocial levels. For example, BME groups are often vulnerable people from lower
zocial group e, they tend to have higher rizk. And a lot of the people don't have
high digital literacy or don't know how to use a emartphone or laptop, that will
be a problem. How can we reach these vulnerable people in | ower 2ocial
groups? — the accezs todigital rezources and the abilityto underatand these
information would be kind of creating a barrier for these people tojoin the
telermonitaring programme

A3-29

A problem iz that for each 2enzor module you have zeparate devices. It would

bewveryhelpful if we can combine all in one, 20 you can track the heart patient eIy

For rehabilitation, | think the main thing | want to know iz the heart rate,
zingle lead ECG, and 2tep count The respiratoryrateis nice, but lhaveto doa
zero measurement: what's normoal For thiz patient During rmy work, Fall
detection iz not 2o important.But in a hospital that is the main thing Pozition
izalzonaot 2o important. Well, it'z important becauze by specialized problem,
itz veryimportant if they have a strange ECG, what pozition were theyin?

A3-31

Dioes step countwork alzo when you're biking? | want to 2ee how much the

patientz move, but the gtep countis only aemall measure of the poszibilities

they are doing. For exarnple, a patientlikes to bike, but then the atep count

zayz it's zerowhile he's doing the right thing for rehabilitation. Another Ad-32
axarnple, a lot of ICD works only work the movem ent of the arma. 5oif

zomeone walks, he moves hiz arms, then he getz a higher heart rate But it

dogz not track when he's biking.

| suppoze if the patientz want to use the biozenzor after the rehabilitation,
they have tousze it during the rehabilitation, 2o they get familiar with it You A3-33
hawve to integrate itin their daily livea.

Same people get very joyful from tracking and other people don't, go itz nota
fit for everyone. Feople like it becauze itz nice to 2ee data about your own Ad-34
function, and they get motivated.

Quotes/Evi

Meazure of anxiety, we have itin the frailty score questionnaire. In
the preclinical phase, t's sometirmes very difficult. Becausze you try
toconvince patients that they need the treatment, but theyre 2o
anxious about it, and they don't want it. But that's not good, right?
Sothat's sometimes difficult.¥ou can only try to explain once
again, what can be the side effect if they don't treat it

Duringthe intervention, we always tell patientz that it's normal to
be anxious because its unknown tothem, and that we anly hope
that afterwards they can tell that itwaz quite okay.

For rehabilitation, | think it can be very helpful that they know
when they're in their home situation, what iz normal, what iz not
normal. When dol have to contact the doctor? Yeah, that kind of
thing.

The post-procedure iz mostly about conduction dizorders. "Eraddy”
rmeanz very slow heart rate, under 35 and "tacky cardiac” iz above
100, Beat would be that you get an alarm, like "Thiz iz too slow” Or
when patients get dizzinezs or something like that, they can puzh
a buttan, and then you immediately can check what the rhythm iz
atthat mament. Thiz kind of device iz not uged in TAV] treatrment.
Only zometimes we hawve alters we give them, but that's when they
complain about palpitationz. OF courze 72 hours after the
treatment, theyare monitored in the hozpital. It's real time, there
are alwayz nurzes looking at the 2creens and early warning
alarma.

(Showing the guardian ward rmonitoring systern after procedure)
Sothiz patient for now iz admitted to the ward, and we now have a
real time look of what the monitoring of thiz patience lookz like 5o
ite rhythm, heart frequency, blood pressure, respiratory rate.

After 72 hours, they goto other hozpitals, until they go home or to
a rehabilitation ward. Depending on how everything goes and how
their gocial environment iz But normally between three and five
daye, they're going hom e, and then arehabilitation programme
zhould atart The rehabilitation can be done at home already, and |
think the biozenzor can help a lot

The physical therapist, they pazs by during the admizzion of
rehabilitation, sothey can give some exercizes already. And then
they can refer the patient to the rehabilitation department Orin
the palyclinic, we have a button from Cardicvitaal, which you only
heawve toprezz and then theyreaszigned to Cardiovitaal.

Einzenzor improvement; METs. It°s the exercize physical therapists
can deliver, which measures the condition of the patient. For
example, 5 METz iz like walking etairz. Thiz iz a way to acces 2 their
exercize capability
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AUMC Secretary

Guotes/E

"If they're frorn another (outpatient) hospital they most don't g8t as much
information, they have to come for the firet in AUMC and get all the
infarmmation and the CT scan. Becauze it's 2uch & large area checkead up by
CT zcan, they always find something elze. Because they're old, for a patient
aged B2 and probably have srmoked For 30 years, becauze that waz normal
back then, theyprobablywill find something in your lungs and they have to
be chacked by the lung specializt, or they find 2omething in your kidneys or
theyfind something elze So, every patient haz a different journey Easy
patients (the ones that in CT everything is okayand | can plan straight
shead) are not that commaon, that's just 105"

"In the polyclinic, the specialist nurses seethe person then for the first time
Eeforgthat, itwasz all paper. I'm always zaying in the MDO, it's just all
technical. Sowhen I'm calling them for the polyelinic, | always zay“the
doctors have a discussion and technically theyzay it's a go. So now we
would like to see you and check your condition ifit's okay” 5o at this stage
they know technically it's okay for TAV], but we still have to do one step.”

"Most of the time | will try to be present in the group informati on seseion
justtozee them, because | lowe to zee them in perzon. | think the moat of
them will come from our biggest referral hozpitalz, and thiz will be thair
firattirne in the AMC and the Firsttime to gothrough the CT and on the
zame daywe'll 2o for a lab. After then they have towait for the results, and
I'm calling therm for the polyclinic, or | hawe to call their doctor please
atrange extra exarninationa”

"The p rmaxiz the higheat prazaure on the AVA IF abowve 90, then | have to
dizcuss with the specialist nurzes orleave her a note. "Be aware we've got a
high risk patient If the alpha, the surface or the valve iz amaller than 0.6
zuare centimetres, then it's ahigh rigk. 501"m just checking if theze
nurmbers are critical or not, 5o l'm double checkingif thege numbers are
critical,| will call the specialist nurses to hurry up the progess of dizcuzsion
if there's a need for decizion making, to get the perzon as fazt as possible
Our gpecialist nurees always told me ourway of working iz different
cornpared to other hozpitalz, because | faza secretery) arm aware of theze
critical numbers, | can warn the doctars with high rigk patients, and the
death ratez will be lower because of that | think it's good for the patient,
becausze patients with high rizk will be treated faster.” — Perhape a
zcresningwhen receivingthe numbers?

"In rmy excel Files, these numbers are red when they are critical. Soif the
alpha iz below LB, itwill be redz. Theze ara blue becausa they are planned
for procedures. Here you can seethe p max, the pressure, if it's abowe 90 it
will be red and then we know who are the critical patients that need togo
faster than the other ones.”

"For instance, due to COVID-19, VMO were freezing all the prograrmmes (e
CT) last month. Since wewere ztill doing sorme of the treatrments, we
decided to gt 2ome patient files. Andthen | Found out they hawve 2ame
patience with the 150 p max, but they're still working with them. Safor meit
waz like,"Oh, we need to help thiz person!” The other secretary wasn't aware
becauze she didn't know. What | heard from the other hozpitale, zecretaries
alzodon't check that | think it becauze my rezponzible cazes are all about
the valvular dizeases (i.e. TAVI) and | have like 250 procedures ayear, and
WUME has like 60 prosedures a year. And there were three peopls on the
WUMC secretary tearm, 2othen you hawe toinform all of themin different
zhifte VUMC didn't 2end the information folder, they didn't do a group
information seasion ~ AUMC specialist nurses aretryingtoget thatin the
future. In the future, all those thingz will come to the AMC becauz e we're
working together”

"It will be the best if my working list can be arranged in Epic, but| don't
think with all the information I'm checkingin thefile ite pozzible. BEecause
I'trialzo getting numbera for management information (e measuramente
of the valves? Which hozpitals referred? How many application s did we
have? what are the decizions out of these nurmberz?) All those things | can
getout of myexcel | think you can getit out of epic, but epicwon't al low you,
probablydueto privacy reazons or hot authorized. Epiciz & good systam. Its
made for a patient's journeyand their file So it's not made for research or
for professionals, its made for the patient”

"Ithink all the contacts you have with the patient during the process will be
gZood For them. The biggest fear of patients iz tobe forgotten. Waitingis
always long, no matter if its one day or two weeks, it's always too long. Soif
you can give them anything to connect, thatwill comfort them. Let them

kn ow the hozpital iz etill working with rme because | have these (hingenaors)
attached.”
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Cutpatient Cardiologist
QuotesfE

| have patientz who had an infection 10 years ago, an d thay still train
every wesk in our hospital. It's not anymare rehabilitation, but a
programime calls it"fit for the heart”. They com e every Wednesday in
the afternoon, after that, they are going to bring us together inour
restaurant. Soit's really alzo a social happening.

Sometirmes some patients 2ay its too far to come twice a week tothe
hospital, eo they get a phyzical therapist at theirvillage, that's possible
Eutthat's 5-10% Some patients really don't like to be around with other
people and theyzay | don't feel like going through the rehabilitation,
and theyre doing it already very fine at horme Then its alzo good.
Sometirmes our physical therapiztiz alzo comingtothe patient's
house but it's alzo a variance. Most of the time theyonly doit by phone
and they say"Okay, you are doing it very well.You don't need the
programme” Yeah, we can make a tailored programme for patients, but
the standard iz corming to our hozpital twice & week and do the
consultation waorksh op.

Do you gee the effect after TAV] on a patientz life:| think better, soif it
iz succeszful, they can domore, and they hawve lezs complainte. Thatis
what you want. We really do it for symptoms, because the TAY] patients
are elderly patients and the morbidity after the TAW is atill high, 20 you
really haveto doit for the eymptams.

I'mvery pogitive, 20 hopefully patignts do Feel better. Butto be honest,
you already make a change when you give 2omebody a TAYL. We alzo
have a lot of 2evers aortic stenozis, they don't want an TAIV or they hawve
=0 much comorbidity that we zaythat's the alternative. Then we just do
symptomatictreatments by medication, theoretics, and alzomaorphine
and palliation. S0 Think the patients who got the TAV] already better
than the patients. They didn't get a TAVl although they have zevere
conditionz.

When you are looking its an indication for TAY, you alzo look at the
involvernent of Family when you're making a decision, yez orno.
Eecauzawhen a patient iz totally alone, they can't take care of
hirnzelffherself, then the patient iz very fragile. |t can play a role to
decide not togivea TAVLIF the familyiz very involved and committed, it
makes the patient |ess fragile and most of the time the rehabilitation
will be better than without 2ocial upport

| think social zupp ort iz very important for the patientz. For example,
when they haveto undergo all the taste atthe hospital, ita nice not to
do everything alone. Eecause some don't havea drivinglicence, and
they can't come to the hospital. For example today 'm now warking at
home, but | had a patient that | want to 2ee. Becausge of COVID-19, we
reduced the outpatientclinic and| justinformed the patient. But he
zaid to me now, | don'twant tocome ta the hospital because normally
rmy son g coming with me, but now he iz not allowed tocome to the
hozpital, 201 can't come tothe hozpital The examplezayz zsomething
about the social support and Frailty

ECG iz ugeful, because of the pozsibiligy of electrical dizturbance after
TAYL | think S5-104% of the patientz nead a pacernaker after TAVI], becauzs
there's an electrical dizsturban ce due to thesurgery. But that's mostly
perioperative, within the few days at the hospital. But do we need an
ECG device in the outpatient clinic and tormake an ECG at home by
biozenzor? | don't know. It's interasting For rezearch purpozes, but from
a clinical point of view, | don't know if thizis handyfor me

Therespiratoryrate iz avery senzible tool to look at the patient's
condition. I's very zenzible, perhaps even too zenzible. Becauze when
zomebody is etrezsed, they are going to rezpirate faster
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"IF you reallywant to know what the patient wants, just ask, do nat fill
in for thern_ Don't talk aboutthern, but speak with therm."
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5o that's what| meant: you can reasure things and that have a pradiction
on rortality, but the patients want to know what he/she can do afterwards
And of course that is impaortant, but they are also at this age, a lot of patiants
think “reah, I'm more afraid of not being d ead, but losing more control of my
lifg" And rmaybe have a complication in which they can't walk / talk aryrmore
orbecorne rore d ependent

‘whan wa start maasuring things, wae hawva to think what effect do wa think
of? What kind of end point? | can irmagine thatthat heart rate doesnt say
arything about how thaeir life is afterward =,

when | talk to the patisrts, they re very diffarent. They don't always tell what
they expect A lotof patients are focused on " Ch, I'mworried about the
procedure and | hope I'm gonna be back at horme a few days latar” And than
there's another part and thay startthinking,"Ch, evarything wart well!” Thara
are patientzs who thinkvery much about the procedurs, are confident and do
their exercize= But there are also patients who wait "About in about eight
weeks, | can goto my cardiologist, and aftarward s 'thar | try well try moving”
5o that's whytheres a lotof difference. And we don't know how different
mpectations impact the surgical outcome

Its difficult with the information The patientz get a lot of information, and
wa arg always thinking about how we can do it in the best way. Tou cant give
thern all the inforrmation at the zame time. Escause before the procedura,
they actually think of the procedure "will stay alive? Will | be okay? And
actually afterwards, and that's the job of the refarral cardiologist They have
todothe next step, because we carttall it beforehand. Itdoesn't get in thair
heads somatimes.

That's why we're also trying to give the information inparts Alzo onthe
intarnet, but that didnt work wall. We're now in a discussion, which madium
of tha information, which has lastad for almosta year now. 5o the
inforrmation they get iz the flyer and the corverzation.

‘wia had information/education on the internet, it was from Madify, but then
they switched to MadilMap, but each tool has its own difficulty_, sowe're
trying, butits difficult Sormetimes its about money. For example MediMap iz
agood tool, as theytold us, like, when you are a patient, you can loginand
you can =88 which step you are inthe complete process. That's vary
irmportart for patients.

Aftarward s there is a gap, | think we can do better afterwards for the patiants.
Eut fram our point of view it's vary difficult, becausa wae gat patients rafarred
from 15 differant hospitals.And you also s88 the difference. There are sorme
hozpitals who havevery good prograrmres afterwards, but they're also
hozpitals who have nothing. Bacause of the age and the travel distanca, its
not ideal to say you can corme here to the AMC and do the rehabilitation,
because patients have to be driven by their family, ete. Il discuss with
patiants which hospitals nearby have a good programme

Sornetimes | will alzo tell the patient”Ses if you get confid ent enough to start
moving again.When you fesl you are scared or notconfid ent, please contact
your own cardiologi st or your ganaeral practitioner,and discuss what'= the
bast way for you?" Because somatimas, a physical therapist can visit a
patients horne, when you have a vary frail patient who caritcorme to the
hozpital. It"s vary difficult to discuss the recovery plan vary spacifically
befora the TAVI.

Mozt patients exparience lack of information. Starting from the cardiologi st
saying.”I'm going towrite the refarral lettar” and untilthe AUMC secratary
callz ther. Ittakes weeks. There ara refarral cardiologists who at the end of
the day have already written the letter and =art all the papers tothe AMC. But
there are alzo referral cardiologists whowould do it aftar thres weeks and
then whan we getitits notcomplete. Butthe patient still thinks" Ch, I'm
waiting, butthere's no progress, hos is it possible? Where am 17 Am | inmy
own hospital, orr am | already at the AMC?" You see whan the patients are
refarred from the heart team to us, the secretary is calling, they're like, "Ah,
thank god! I'm no number arymare, 'mwho | am.” The patients are relieved
than

wia're thinking aboutfilling inthe gap, but we're still not thare. Becauss if wa
are going to start that, wae have totalk to all tha refarral hospitals, and they
havetoall set up the samething And that's vary difficult Wl think about
starting with the thres hospitals with the most referrals.

A2-35
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The tranzfer iz via the cardiologizt in AUMC given an order in Epic, or the

outpatient cardiclagist will 2end by a 2ecured mail, which iz a letter of 4-5

pages. The information containg the operation procedure, how itworks with

the patient, what iz the comorbidity, what kind of medication doez he have._

And we stay in contact with the cardiologjst. Because when we think he has A3-35
too much medicing and hiz heart rate won't increaze, they we contact the

cardiologiat and azk "Can you change the medicines?” There iz always contact

with areferral cardiologist. Alzo the lazt letter iz going to the general doctor at

hiz home and the outp atient specializt of the patient's own hozpital

“fou have a cardiologizt of the hozpital, and a cardiologizt of the rehabilitation
center. The cardiology 2pecializtz of the hospital get a report of how it went
after three monthe but do nothingwith it, you don't read it onlywhen there's a
guestion.| think hewill do nothing becauze he'z very busywith with operation
and palyclinic. Sothe treatment of the rehabilitation iz another world. In
rehabilitation centers, we will be interested in the data For example, normally | A3-36
the patient will only 2tart about &7 weeks after to do the rehabilitation, butif
you're wearing the biogenzor and | explain itin the hozpital tothe patient, then
| zcan give him feedback about what he's doing. And then | can 2ay to him, well,
| zee that you're doing almost nothing, 2owell look into the biozenzor and give
you agoal. IFyou agree, try to double the step s counts for example.

Ezpecially for TAV], because they have to wait for 2ix weeks, we can start earlier

in diztance with biozenzar. That'e what | hope (e
Ifyou look at the organization of healtheare, you havethe firetling, 2econd
ling, and third ling. The first line iz the GPz and the phyzical therapist. The
zecond line iz the hozpital. And the third line iz the specialized institutes. Mow A3-3R

whatwe are doing iz one and a halfline Itz a different payment, different
organization. 5o if we gat a patient for the AMC, the patient leaves the AMC,
and goez to different payment , administration, and different rezponsibility.

Mow we don't know exactly about the participation rate, but if we seethe
inclugion of rehabilitation, and we know that the output of the AUMC, 30-40%
patientz would go to rehabilitation. And we have the goal in AMC and
CardioVitaalto reach all the patients. There are a lot of barriers, for example the
language, very old. We have now alzo a specialized programme for all the
people who can't gotohozpital-based programmes, the nurze and phyzical A3-38
therapiats will vizit at their hame That's only for the people with problemsz 2o
they can dorehabilitation. The patient will 2ee the 2ame phyzical therapiztin
hozpital and home. That's good becau 2e then the patients get less
dizorientated andit's a warm feeling. The phyaical therapizt knowz him
already.

Ad-40

Ad-H

Ad-42

A3-43

Quotes/E

Ferzonal goal would be the patient'z motivation to gothrough the
treatmentz or all the side effecta. Unfortunately, that's almost
never written down. And then most af the thingz | think has to do
with "family’. They want to 2ee their grandchildren grow up, or they
want todomore zocial things like catch up with Family like. But for
that, they need tobe able towalk or not fall.

Information 2uch as perzonal goals are not dizcuzzed in the MDD
niow. | think it would bevery helpful in the MOO, especiallythase
are geriatric patientz with sometimes already dementia.

Specialist nurzes perform the Edmonton frailty score,
questionnaire, and some exercizes. And if the patient reaches a
certain amount of pointz, then she contacts to geriatric
department by telephone Sometimes after they decide it's better
torefer them toa geriatrician conzult If the geriatrician haz a
recommendation, they will ehare either by phone or just in the Epic
EHR

Part of the MDD, alzo 2ome side findings from the CTecan.
Sometimes you zee other diagnoses which were not found, but
becauze you make a CT scan. Sometimes things Just haz to be
zorted out before you can getthe TAVL

The diary function would be helpful that you can zee whether the
patients are less frail after the taffy than before the TAV]. Becauze
you hope that the patientz will exercize more. They have lezz
aymptome, they can walk better, and they can support themaelves
better, 2o that theywill become leas frail.

Actually | think it's six weeks for rehabilitation, butit started only
zixweeks after clinical admizsion, 20 indeed the follow-up iz three
maonthz after they finished the programme. Butwe don't 2how
outpatient, we only perform echo.

In the follow-up after three monthz and after one year, we dizcuzs
the patient’s camplaints, ifthey have symptoms, how they feel We
look at the EKG, whether they have conduction disturbances or
change in EKG Andwe look at the echoto see the performance of
thewvalve Hospital readmizzions are rare cazes, it's moare to check
how the valve function s,

The referring cardiologizts, echocardiographers, and specialized
nurzez who perform the EKG and blood pressure These arethe
rnedical team that iz involved in the follow-up.

‘what can be improved in Epic,would be best if the moztimportant
images from echo or catheterization are labelled. Becauze they
make more images, sometimes ite really necezsary to have a
general information. For exarm ple, image number 43, there you can
seg best the value or you can see the gradient over the valve
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"My biggest discussion with specialist nurees is they say"Dh, thisis an
urgent patient, we have toplan this fazt™ And than | 2ay "Well, but thiz
person is already waiting for six weelks, maybe we have to dohim now.” And
theyzay "but their rates are not 20 severe” ThOSe mMeasu res wer e taken &ix
weeks aga, how doyou know the condition now? Sothat iz always my
dizgussion with the specialiat nuraes. For them it's nicethat I'm always
checking with. "Are you sure? Sometimes they say, "eah, you're right, I'm
calling”"

AS-35

"IF the patiente have a biosenzor pateh, you ean track their health data at
home, just by connecting, they don't hawve to go tothe hospital? |2 that how
it works? Then if the ratez are getting more critical, then you can call them,
carn fort therm or change the medication. Or plan the procedures Faster than
it waz. Ezpecially sometimeas it's a very long timea from the firat tim ewe get
thefile at the hearttearn and 2ometimes it has been monthe before they
getaccepted becauze theyhave the lung function. Sometimes on col ogy
neede tobe checked _and then itwill be monthz before another CTecan,
andthen it will zometimes take four months before they finally acceptit So
| think the biozensor patech will be good. If their kidneye [ lungs arefailing or
in @ bad condition. theywill not be accepted in TAVI. Yeah, theyfind all kinds
of terrible things on the CT. Then theyneedto goto lung specialists and
athet profezzional s For me, these patients are atill stand-by, hot on the TAY]
waiting list" — value of biozensor stay connected

AS-36

"It'e really bad for a patient to go for a CT just tocheck if he/her can geta
TV, and then one week later hiz her doctor call "we did a CT for the TAM,
probablyyou can doit, butI'm =orrywe found something in your lungs, we
need to check the lungs" At that moment the patient is with the oncologiat
and checkingthe lungs. They're happyif theproghnoziz for these lung
failuras are good. Every patient takes that differently. Sometimes the AS-37
patientz are really 2ad becauze they find something elze, theysay | want a
TAM, but oh my god theyfind a tumour in my lungs" It's for the best because
you're in avery early stage, sometimes itz nothing and then you can go
furthar, but they need to check the progrozis for all thepatients who have to
bie rmore than a year to be accepted for the TAV."
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Quotes/Evid

To be honeat, ' an outpatient cardialogiat Mumbears are impartant,
butfiret you have to focus on the clinic. Az an outpatient cardiologiat,
I'm afraid that| getalot of data, therewill aleobe alot of noige. And|
look at a lot of dataand then | think "oh, have to do something with the
patient!” And then you call the patient, but the patient repliez "Oh, no,
I'm doing fine" That's the difficulty with a biozenzor. | think that iz a
fear that all the doctors have, that you have atelemonitoring solution,
that you get 20 much data that there's 2o much noize, and then you
Sive yourgelf a lot ofwork or treating numbers but notthe patient That
ig ry concern.

With the posture, atep count and level of phyzical level, you wantto
ki i f patients can do rore activity and exercize after the TAV], 20
think that can be uzeful to know your clinical success.

If the patients have complaints, they Just have to call me. | think that's
the maostimpartant messages you can give toa patient That'a not a
numbers, but how doyou feel? Eetter or dangerouz?You really have to
know ug, becauze then we can take action on it.

For example,if the step count iz |ow and the level of physical activity is
low before TAW], it can be duetothe aortic etenogiz. | thinkite difficult
toplayarolein the TAVI decizion. Because dus to the stenosis, patients
argwvary immaobile or have shortness of breath and their respiratory
rate iz going up. | think it can 2ay aomething aboot the condition of the
patient, but to make a decision to do TAY] or not, you reallyneed all the
other agpectz like the clinical examination, frailty, echoall that kind
of thingsa.

when a patient ie accepted, for ug itis difficultto zee in what part of
the pathwaythey're sitting now. | know in AMC they are working onitto
make that mare tran sparent

Inthe diagnosis phasze, when the patient's stenoziz is moderate and
they hawe symptoms, you alzo have tolook into other reazonz whythey
are mozthy short of breath. 5o that iz onething When it'e rmoderate and
they have no complaints, then we see them after 2ix monthz or one
year lh between thete iz nathing but narmallywe informed the Family
doctor that they know what the diggnosziz is.

Inthe diagnogie phaze | can't predict how Fagt it goes from moderate to
zawere, it can bewvery fast, butit can alzo bewvery slow. 5o we educate
the patients, "what can be the complainte, what eymptoms and then
you have to call us 20 we get tosee you again early on So | think you
have toinfarm the patients well.

‘when patients are waiting for the admizsion, they contact me. I'm the
chief, I'm their cardiclogist. Soif there arecomplaints, then | just say
just call me ifyou don't hear anything from the AMC, and then | can aes
how it goes.

| think it has to be faster, becauza the patient has more complaints. Its
importantthat it won't take too long towait, and | can reach AMC to azk
iftherais apossibility to get earlier on the programme because the
condition of the patientis getting worse. Sometimes we keep the
patients in our hozpital and | say "Don't go out of the hospital before
you have the TAVL”

| think interpreting and getting the data costz alot of tirme. So really, at
thiz mament, it's an academic question. To be honest, I'm curions. But |
Justwant to know the results, don't give me every day alist of excel
data



Patient Communication Specialist
Code Theme Quotes/Evide Cede Theme Quotes/Evidences 5 el Quotes/Evidences

It's also about shared decizion making. We don't know which patients dort
get a TAV] because they talk with the rafarral cardiologist and they decid ed

Al-45 nottodoso.Thare's also a gap, lack of acknowladgemant about how oftan
that happans, and do they do the shared decision making with the right
information

Wha think patients should have more information sarlier in the process,
wa think about maybe referral cardiologiste have to refer patients sarlier

Code Rezearch Role Al-46 with valvulardizease. But | don't know if tha refarral hospital referral
cardiologist wants that, because maybe they getthe fealing "Ch, they'ra
taking my patiants"

The difficulty is sometimes you ses patients with late refarrals, and then
you think, "Ohl It should have been bettar if they have refarred sarlisr."

Al-47 Maybe to ask from their opinion, not for the procedure, but what do you
think about this patient? And also wa tal k about frailty, somatimes you
can do the procedure maybe sarliar.

For example, when you have apatient with zevere aortic valve
dizorder who hag nocomplaintz yet, but hehag a partnerwith
1 Marja Vie Specialistiurse Al4E S:;ﬂjgtig and who'f.sli\.ring at home and it's going okay. Maybe you
give the patient earlier the valve replacement becauze ofthe
complex situation at hom e But that's very complex, because you alzo
havetodeal with inzurance companiesz and all.

The gap ite difficult for the whole procezs. We have our perzpective
when the patientz are referred to AUMC, but or thepatientz it starte
earlier and it ends later. The gap afterwards is more easyto cover |

2 Donnelelk Lardiac Reh abilitation Coordinator Al-49 think, becausze at that phase we know who the patients are. But the
gap before, we don't know who the patients are until theyre being
referred bythe referral cardiologist We atill don't know how we can fix
itinthe bestway.
‘wig hawve TAV| patientz about one 160-18C a year, and we alzo zee the
ather patientz with the mitral valve and tricovalve health problema.

a  Matjie AUMEC Cardiologist Al-S0 Alzonot all the patients, only patients undergoing transferrm ol
procedure The non-fermoral procedure patientz are around BG-BC a
yaar.

‘when | look at the digital sensitizing booklet, when | zee five lsads
ECG and micro voltage and heart rate beatz per minute, | think it's
okay Butthe numbers afterwards, Fz hertz, | don't know how to
interpret that Sothat's not very uzeful for me. And the ECG you have
toknow the heart, gothat's good and the unitiz okay Butthen the
impedance pneumography, for me itizn'tvery helpful. And the
regpiratory rate? Yeah, itz okay But The numberz at the end. | don't
understand.

4 Roosje Receptionist Al-51

For the self-repart diary, if ite for patientz tafillin, you have a grey
area. Likewhat eport? When they cycle, iz that asport? Or when they

5 Dir. Lietmn Dutpatient Cardiologist Al-52 didn't Fall but mizstepped, does that count as fall? It alzodepends on
how long patients hawve to fill thiz in.When theywant to do it right, it
takes alat of time.

‘when | think about my day: I'm z2leeping and zitting that's clear. But

when | 'walk Upstairs to get sormething or | do the laundry, what's that?
6 Paul Kezsen Ehysical Therapist Researcher Al-53 Maybe | interpret, “Oh, I'mwalking 'l fill in walking” But then | =it for
five minutes and then go to the garden to do 2omething _ 2o | don't
know how eagyitis for patients.
Ezpeciallyit's mare difficult when theyhave tafill itin fora longer
petiod time When we 2ay doit one dayor two days, [ think theydo it
more detailedly, compared towhen you 2ay do it for aweek. Best not

7 Dennis Phocics Aefluibrdessamhe Al toget the patients too busywith all the measures, instead of being in
the moment and dathe thingz. Then maybe it will affect what theyre
goingtodo, | don't know.
|l can imagineit's more informative when you putit next to the other

8  |ios Kraal B, Al-S5 data, likeheart rate and rezpiratory rate, to 2ee the correlation. For

axample, when you zleep, it goez down and when you exercize, it gogs
up, that will be two groupz of data.

Functionality rate it'z important, but it's alzo about how the patients
axperience daily life. For ewample, a patient in hig Bz, who haz no
driver'z licence and iz doing everything by bike. And they fall and can't
cycle anyrmore It's different from patients who didn't cycle at all. But
it'z very important for all patientza that theyare not dependent. They

9  Tizcha Getiatrician Al-SE want to do their own things. So we alzo ask about functionality rate
when we look at the frailty, but you alzo have people who are married
for SC-BC yearz, and thewoman does everything, and the man iz
functionally low, butita their normal life. We look at patientz who are
wery dependent and the functionality is low, we saythey're more often
frail. But you zee, you hawve toknow th e context again.

1 Martijn Cardiology Data Team
2 Eente de Lat Connected Care

| Feter Data Designer

4 Jereon Azzociate Profezzor




Figure B1
Pre-surgery Journey

G - TAVI perioperative journey
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Location
Outpatient Hospital / CT scan lab

AUMC Secretary inform out-
patient cardiologist AUMC
screening date, whom then
inform patient

Location
AUMC Cardiology Department

> If transfermol, conversation with anesthesist
>1f needed, cardiac catheterization, lung or kidney
function inspection

2nd screening MDO meeitng

Patient awaits for surgery date

AUMC secretary inform outpatient cardiologist sur-
gery date, whom then inform patient

Physical therapist help
mobilize patient
(4 hours after surgery in AUMC)

Location
Nursing ward -> Cath lab ->ICU/CCU

Data Data transition Data Data Data transision Data
Data Flow
Patient-reported symptoms Referral diagnosis results Referral diagnosis results vital signal monitoring
Diagnosis result >CT Scan >CT Scan >ECG
Scscan > severity of stenosis > severity of stenosis Sheartrdie
> severity of stenosis > echograph > echograph S resBiFstan
> echograph >ECG >ECG P y
SECG > lung function examination >lung function examination
> lung function examination >symptom evaluation >symptom evaluation
> symptom evaluation >medical history >medical history
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> Patient-reported symptoms
> surgical risk
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®® ®®
connected connected
Atotal of 15 outpatient EHR systems AUMC Epic EHR system AUMC Epic EHR system sensor + ICU Guardian Intellivue Monitoring
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Burden with symptoms

““Sometimes they're living alone. And then it will be
hard because they can't walk or they can't bike. They
can't do the normal stuff that is before.”

- AUMC secretary

Fear of losing independency

" At this age, a lot of patients think "Yeah, 'm more
afraid of not being dead, but losing more control of
my life" And maybe have a complication in which
they can't walk / talk anymore or become more de-
pendent.”

- TAVI nurse

Having different Expectation

“can | cycle again or can | play with my grandchil-
dren again? Or for me it's important to walk one kilo-
metres without having chest pain or anything. Dif-
ferent patient expect different things from TAVL"

- TAVI nurse

Feeling disconnected waiting for referral

“ Starting from the cardiologist saying, "'m going to write the
referral letter" and until the AUMC secretary calls them. It takes
weeks. There are also referral cardiologists who would do it
after three weeks and then when we get it it's not complete. But
the patient still thinks,” Oh, I'm waiting, but theres no progress,
howis it possible? Where am 12"

- AUMC patient communication specialist

“I think all the contacts you have with the patient during the
process will be good for them. The biggest fear of patients is to
be forgotten. Waiting is always long, no matter if it's one day or
two weeks, it's always too long. "

- AUMC secretary
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Figure 1
Post-surgery Journey
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Before/after surgery
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monitored in ward

Physical therapist help

mobilize patient
(4 hours after surgery in AUMC)

Location
Nursing ward -> Cath lab ->ICU/CCU

Data

Vital signal monitoring
> ECG

> heart rate

> respiratory

sensor +ICU Guardian Intellivue Monitoring

‘ral

the
takes
it

te. But
igress,

sisto
Jayor

hospital stay

1-2 days (without complication) 2-4 weeks rest onboard

Rest at home

if complication happen,
patient contact outpatient cardiologist
or rehabilitation doctor

Hospital stay

a Hospital Stay

Sub-activities

4 Ifstable, patient send back to
e

outpatient hospital stay via
ambulance

Decide join rehabilitation

Location
Outpatient hospital ward

Data

Signs of strain
>angigna

> shortness of breath
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TAVI surgery
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Sub-activities
CR care team assess risk
Set rehabilitation goal

CR team identify the patient's
@ ® prevailing problem or the target
activity level

Location
Rehabilitation Center

Data

Referral information

from AUMC/outpatient

> details of status after treatment
> arrhythmis and conduction de-
fects

>PCI (number / location / whether
fitted with a stent)

> relevant comorbidity

> medication (type / prescription)

rehabilitation (outpatient / home-based )

12 weeks progres:

Home-based rehabilitation

B Rrehabilitation
Sub-activities

3individual evaluations
Information program

12-18 weekly group exercise training
4workshops
(Relaxation/lifestyle/Psychological)

Home training

Location
Depending on program type:
cardiac rehabilitation centre or home

COVID-19 Pandemic response plan
Remote video calling

Data

Access the patient’s activity level
> heart rate, METs via 6MWT

> percieved fatigue

> Borg rating of perceived exertion

Explore the patient’s health status
> severity of complaints with body
functioning

> prognosis / risk factors
comorbidity / physical activity be-
haviour

> social support

> motivation or value

mail +
manually type-in

A total of 15 outpatient EHR systems

Overwhelmed by information

" Patients are going home with a lot of information
with a lot of folders or telephone numbers or an
appointment for the follow up next week and also
lots of information about medication. "

- AUMC patient communication specialist

Uncertain when to reach for help

" After procedure, patient often go home thinking
“If I'm feeling this way, is this something

I need to talk about with my doctor?”

it's all blurry in thier head.”

- AUMC patient communication specialist

"if a patient is very scared, most of them don't feel the freedom to ask
questions because they think they are bothering the doctors or
maybe the doctors do not have much time.Maybe the doctor thinks
me thinks me I'm stupid or anything, "

- AUMC patient communication specialist

Bi-weekly center-based rehabilitation

Cardiovitaal EHR system

Fear to move

" Sometimes the patients stop and say ‘Well I'm
afraid I'm doing too much’, then we reply ‘It's okay,
I don't think you can do too much for this moment.
Justgiveitatry. It's not only the exercise, but also
the context around it.."

- CR coordinator

Patient think "I can not do anything.. It's very pain-
ful."If you have six weeks of waiting and doing
nothing, your fitness level goes down, your endor-
phins come down, and that's only because the hos-
pital said "Well, you have to take it easy for the
next six weeks, and then you can start with the
programme.”

aftercare

follow-up

if complications,
re-admission or
other treatments

Follow-up

Long-term Aftercare
Sub-activities

Follow-up

Return to healthy living
4 months /1year follow-up

Location
Outpatient hospital

Data

Patient-reported complications
>angigna
> fatigue
> shortness of breath (respitorary)
>arrhythmia (heart rate, ECG)

A total of 15 outpatient EHR systems
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H - Philips stakeholder interview

The researcher explores together with Philips stakeholder on thier role
in this project and vision of the wearable biosensor.

Set-up

The researcher explores together with Philips
stakeholder on thier role in this project and vi-
sion of the wearable biosensor. The researcher
uses storyboards as prompts to discuss what
are potential use cases of the biosensor in TAVI
journey.

Discussions

UNDERSTANDING PATIENT
HEALTH BASELINE

At the starting few days of wearing the biosen-

sor, the device collects the patterns of the pa-
tient’s activity level, heart rate, and ECG, which
represents what is the current normal range
of the patient’s health condition. This is valua-
ble for care teams to understand the patient’s
lifestyle before treatment or training and get
an idea how the patient’s health condition is
compared to the entire patient population.

PREDICTING RISK/PROGNOSIS
FACTORS

ECG data can indicate abnormalities of the
heart functioning, which is related to several
post-surgery complications. When sensing

repetitive abnormal patterns, prediction of

risks will be valuable for early inspection and
change of medication for prevention.

DETECTING HEALTH FAILURE
SYMPTOMS

Since aortic stenosis is a progreeive heart
condition, severe deterioration can lead to
heart failure. After referral and before surgery,
there is a period of time that patient is await-
ing at home, which will be valuable to track
the progress of stenosis condition with signs
of heart failure.

TRACKING RECOVERY PROGRESS

To track recovery progress, it is valuable to
combine activity data and max heart rate dur-
ing exercise. If the participants can achieve

Copy of Inspiration Board

UEN

How can we be inspired by TAVI problem scenarios
and brainstorm what value can biosensor contribute?

Goal of today:

How does these values fit Philip's vision in connected care?

Good to keep in mind:
There's no right or wrong ideas

Quanity breeds quality
Build on each other’s thoughts
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Inspiration Board

Wihat value can Philips bring? Can we think of more possibilities?

A-Design Goal

A-Problem Scenario

B-Problem Scenario

Copy of Inspiration Board

How does the biosensor play a role in Philips near-future connected care?
What are the values that helps us move towards the vision?

B-Design Goal

more (i.e. increasing duration or distance)
with the same heart rate, or the heart rate
range has lowered with the same amount,
both indicate progress.

ALERTING CRITICAL ADVERSE EVENTS

Critical adverse events can be patients sud-
denly falling due to stroke or cardiac arrest,
which needs immediate alert of care. This
would be valuable as a safety net for the pa-
tients at home.

These knowledge are then used to generate
design concepts.

Figure 26
Impression of the creative sessions
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USE CASE 1: REMOTE-SCREENING

current status quo:

Since aortic stenosis is a progressive health condition, it is unsure when it will deteri-
orate. In the current journey, the diagnosis and selection of patients relies on referral
information, which the gap of communication across care teams may delay providing
patients appropriate care. During this awaiting time at home, patients feel disoriented
and burdened with symptoms, which makes them anxious about the treatment.

assist sharing

patient health evidence
treatment specific information giving a
risk / prognosis factor assessment

—~  helporient
in TAVI care path

What if the current screening can be supported with remote telemonitoring?

assccess patient
risk/prognosis factor

detect symptom
deterioration
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depend on effectiveness of diagnosis
and evaluation on patient health evidence
(i.e. patient reported symptoms)

shared decision-making

—|

consultation and
clinical decision

understand patient
health baseline

A
monitor recovery
-
progress
| Biosensor I
value
alert critical cardiac
complications
Y

improvement and
access surgical success

\
\/ \ depend on outpatient referral
[

ﬂ \)/,, time and information ~ ——
5 v
\ v} /\ need TAVI specific
N
NE S

USE CASE 2: HOME-BASED REHABILITATION

current status quo:

While TAVI procedures bring benefits such as shorter hospital stay, patients are uncer-
tain how to safely return to healthy living. Patients and informal caregivers feel uncer-
tain of how active can the patient be, thus results in under-/over-achieving of health
goal. Without knowing the patient’s health status in the home environment, trainers
struggle to provide personalised feedback or support. The problem prevails during a
rest gap between hospital discharge to rehabilitation, and again after the rehabilitation.

[E—
L—‘Mwaﬂ.P.IED ‘i;wmr tp

Yo ' § oS

react to

critical incidents——_

/ \ \ \\/ ﬂ \‘\//l/,uuow_up,‘\‘

S : ‘goal setting and planning @ ) \

; 3 |

&y # A
Q need guidance o o /'/\fu\{owmp
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‘\/\v-‘\ / el S

advise in
supporting patient

find difficulty in
supporting

without being
excessively

need health evidence N
to cater care plan e

NSe

intervening

What if the home-based rehabilitation can be supported with remote telemonitoring?

understand patient
health baseline
A

assccess patient monitor recovery

- -
risk/prognosis factor progress
i Biosensor ’
value
detect symptom alert critical cardiac

- -

deterioration complications

'
improvement and
access surgical success
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J - Others

The outpatient care team

The outpatient care team serves as the secondary line of care. The main duties include diag-

nosis of the heart valve, making the decision of referral to AUMC / CR care team, and follow-up

for post-surgical assessment. A total of 15 outpatient hospitals refers to AUMC in the collabo-

rative scheme.

| Outpatient Team

About

The outpatient care team serves as the
secondary line of care. The main duties
include diagnosis of the stenosis, making
the decision of referral to AUMC / CR care
team, and follow-up for post-surgical
assessment.

Roles in the care team
Outpatient Cardiologist

CT Scan specialist

Clinical Doctor / Nurses
Involvement in the care path
Pre-surgery diagnosis

Before admission consultation
Post-surgery follow-up
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heart team or CR care team.

I want to be able to react to
critical cardiac complications
after surgery.

I want to better diagnose and evaluate symptoms,
at the same time communicate with the patient
about the disease and possible treatment options.

I want to remain in good working relationships
with AUMC cardiologists so we can together
tackle patients, especially with urgent cases.

Pain points

amounts of data or false alarms of the

I don’t want to be overwhelmed by large
monitoring system.
It is hard for us outpatient hospitals to

[

financially invest on medical devices or

systems.

I want to be able to keep track of the
patients after referring to the AUMC

The involvement of caregivers are helpful,
they can help share the patient’s condition,
especially when the patients have
comorbidity or difficulty in cognitive.

It can be stressful to explain everythingin |
the 10 minutes outpatient clinic time.

Responsible activities

1. Diagnosis

2. Referral Decision-Making

3. Consultation before admission
4. Follow-up after surgery

-

Responsible Activities

1. Diagnosis: When the patient is referred from a family doc-
tor, the patients are examined in the cardiology department
of the outpatient hospital. The outpatient cardiologist is
responsible for diagnosing the disease based on the echo-
cardiography results and evaluation of symptoms (such as
experiencing shortness of breath during exertion, angina,
dizziness, or syncope).

2. Shared Decision-Making: Based on the diagnosis, the
outpatient will determine the severity of the condition and
together decide with the patients on the suitable treatment.
If the patient fits the need of valve replacement surgery and
agrees on the treatment option, the outpatient cardiologist
will then refer the patient to the AUMC secretary via email
or phone. The referred information including the patient’s
current medication, comorbidity or medical history, result
of echocardiography (such as the presence of AS, degree of
valve calcification, LV function and wall thickness, presence
of other associated valve disease).

3. Main contact before admission: Before the surgery, when
the patient experiences any critical progress of the health
condition or doubts, the outpatient cardiologist is the main
person to reach out to through an appointment or phone
call.

4. Follow-up after surgery: 3~6 months after the surgery, the
outpatient cardiologist will be responsible for consulting
post-surgical symptoms, for instance arrhythmic, stroke,
etc. In the follow-up appointments, the above valvular
symptoms are inspected to prevent readmission or cure

severe complication.
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The AUMC care team

The AUMC heart care serves as the third line of specialised care. The main duties include two

rounds of screening and selecting patients for interventions, making optimal surgical deci-

sions, performing the intervention, perioperative care, and long term research to improve care.

64

AUMC Heart Team

About

The AUMC heart team serves as the third line of
specialised care. The main duties include
screening and selecting patients for interventions,
making optimal surgical decisions, performing the
ve care, referral to the CR
care team and react in case of severe post-surgical
complications.

Roles in the care team:

Secretary and Planning Office

TAVI Specialist Nurse

Interventional Cardiologist / Cardiac Surgeon
Geriatrician

Anaesthetist / Examination lab specialist

Involvement in the care path
Pre-surgery screening and make surgical decision

Planning for surgery
Post-surgery follow-up with outpatient cardiologist

It’s best not to get the patients too busy with all
the measures, instead of being in the moment
and doing things (i.e. exercises, ADL).

Needs
make surgical decisions.

| want to be able to effectively screen the
patients and have all the evidence to

How can we take care of the patient in our best ways as long as
they are here in AUMC? The best care is also for patients feeling
comfortable, having faith, knowing he/she's going to be okay
when going home, or their need is well considered.

I want to know the basics of a patient, then we
know how we can train or advise the patient.

Pain points

Responsible activities

1. Screening and selecting
patients

2. Communicate with patient
about TAVI specific information

3. Making optimal surgical
decisions

4. React in case of severe

At MDO, we don’t really know the patients.
The information we get depends on referral, so we
hope the outpatient cardiologist be timely and

complications

clear in referring the patients.

too long.

Sometimes it can be hard to maintain a

balance between prioritising urgent cases but
\ also not keeping others on the waiting list for

We hope patients should have more information
earlier in the process, but to align is difficult
because we get patients referred from 15

different hospitals.

We try to education and give more information
to the patients, but we don’t want to overwhelm
them; also patients don’t always act as we said.

Responsible Activities

1. 1st Screening - Possible treatments: There are two screenings
taking place before the surgery. The first screening takes place
in the heart team MDO meeting. Based on the referral informa-
tion from outpatient heart team (i.e. CT scan, comorbidity, and
biological age of the patient), the decision of possible treat-
ment options or no treatment are suggested.

2.2nd Screening - Making optimal surgical decisions:

Once the patient has accepted the TAVI treatment, a second
screening takes place to decide on the viability and make opti-
mal surgical decisions. The patients are invited to AUMC for CT
scan, blood sampling and check-up to investigate any risk or
prognosis factors that may influence the surgery. If the surgi-
cal route of transferol is suggested, an outpatient clinic will be
made to consult with the patient.

3.Communicate TAVI specific information: When the patient
decides to go for the 2nd screening of TAVI treatment, informa-
tion folders are sent to the patients by post or email to under-
stand the procedure.

Once admitted to TAVI surgery, the patient and informal car-
egivers are invited to a group information session for TAVI
specific information. Most patients are advised to reach out to
their own cardiologists for complaints before surgery, hence
outpatient cardiologists may reach out to AUMC care teams to
gain TAVI-specific advice.

4. Research:
Positioned as a research medical center, AUMC has a keen

drive to improve care through research, which patients are
often recruited as participants.
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The cardiac reahabilitation (CR) care team

The CR care team serves as the secondary line of recovery care. The main tasks include assess-

ing, setting goals, coaching in physical fithess or lifestyle changes, and providing psychological

support in rehabilitation.

«

' CR Care Team

g

About

The CR care team serves as the second line of
recovery care. The main duties include assessing
risk in engaging physical exertion, planning and
setting goals of rehabilitation, providing
professional coaching and guidance, and providing
psychological support.

Roles in the care team

Coordinator

Rehabilitation nurse

Rehabilitation Cardiologist

Physical Therapist

Dietitian / Psychologist / Geriatrician

Instead of asking the patient "Did you do the
right thing? Did you move a lot of every day?" We
want to spend more time discussing what
happened if we have the tracking data.

2N

Caregivers is an important support, but
sometimes they can be too supportive and
lower the patient’s functionality rate.

Needs I want to be able to give patients

feedback and help them move more
in their home surrounding.

| want to better access the risk factors (i.e. heart
rate, blood pressure, ECG...) to cater the care plan

for patients.
My role is not only about the improving patient’s fitness \
levels, it's also about "Do they dare to move? Do they
know how to listen to your body? Do they know how to
climb to a better fitness level?"

Responsible activities

/ 1. Post-surgery early mobilisation

2. Plan rehabilitation

3. Coach and guide through
recovery

4. Psychological Support

Pain points

Patients can be left of the rehabilitation

program due to not seeing the perceived

benefits, barrier to engage in hospital-based

programs, and not receiving the information.
\

With the current device (i.e. 12 lead ECG),

Involvement in the care path patients have to stop the training and

the same time.
Clinical rehabilitation
Outpatient rehabilitation
In some cases early preoperative physical training
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measure. it is more ideal to track and train at

We need to educate the patient what they can do. TAVI,
patients think "l can not do anything... it's very

painful.." If you have six weeks of waiting and doing
nothing, your fitness level goes down, your endorphins
come down, and that's only because the hospital said
"Well, you have to take it easy for the next six weeks, |\
and then you can start with the programme."

Responsible Activities

1. Post-surgery early mobilisation: When the
2. Plan and goal-setting in rehabilitation:

3. Physical activity training:

4. Psychological support:

The ptotocol follows the Dutch cariac rehabilitation KNGF
guideline (2017).
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Quotes from preliminary concept co-reflection

Concept #1. Hart as a supportive examinator

AUMC:

It is ideal to have the baseline already estab-
lished in screening, so the patient can see what
they can benefit after the surgery.

For AUMC, home-based rehabilitation health in-
formation is more of a research interest, which
can be a long-term value to improve TAVI care.

It’s ideal to already communicate the patient’s
personal goal first, so the care can be catered
towards his/her need.

CR:

Rehabilitation normally starts with the PEP
group information giving, which aims to edu-
cate the patients what they can expect.

During goal-setting, the patient are asked by
rehabilitation nurse three activities they en-
joy most, and rate out of 10 how difficult is to
achieve the

The baseline test is mostly done with an endur-
ance test, to see in a given time/distance, how
the max heart rate and functionality rate are.
PSK (patient specific functional scale) or BORG
scale can be used to evaluate.
http://www.tac.vic.gov.au/__data/assets/
pdf_file/0020/27317/Patient-specific.pdf-
http://www.tac.vic.gov.au/__data/assets/
pdf_file/0020/27317/Patient-specific.pdf
Inactive/risk/danger are the negative word-
ings to avoid, may trigger anxiety for patients.
It shall be easy/training/difficult.

It would be valuable to know what was the ac-
tive level before the training starts that would
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be the actual health baseline.
Frailty currently is a separate discussion in
CardioVitaal, yet important to consider.

Patient-specialist:

EHR integration is essential for accessing the
information.

The benefit of delivering the biosensor before
the procedure

Concept #2. Hart as a home recovery com-
panion

AUMC:
In AUMC, early mobilisation training starts 4
hours after the procedure.

CR:

Heart rate means nothing if there is no refer-
ence. Instead of a range of a safe/risk exer-
cise zone, it is the balance to reach the min-
imal activity level and intensity that matters
in home-training. It's more important to help
patients reflect on how they feel to decide on
whether they engage in a workout or not (traf-
fic light model).

The trainer focuses on: total workout time,
the intensity, distance, heart rate. Then advice
therefore can be given as: Why do you move so
less? | see you are active, but why mostly at a
low heart rate level or too short? It’s good that
you move a lot, but the exercise seems to ex-
haust you. Then the conversation can focus on
the ‘Why’ of how they can overcome the barrier.

It is also important to give compliments on

progress.

The goal of CRis to have progressive weekly and
being able to achieve what the patient desires
to do. To achieve an activity, there are the METs
they require: for instance, vacuum cleaning re-
quires a MET of 7, yet when the patient can only
achieve a MET of 4 at the moment, they know
what is the goal to work towards.

The current training scheme is via group
coaching, which more general advises are
given. Three individual sessions are planned,
which are beginning, halfway, and end of the
rehabilitation. To give out individual feedback,
perhaps a tele-coach is demanded to add to
the care team portfolio.

Concept #3. Hart as a safe guard

Outpatient cardiologist or rehabilitation doc-
tors are the ones ideally to react to preventive
care. They make the decision of change in med-
ication and appointments for diagnosing com-
plications.

Patients are mostly given the number of hospi-
tals to dial, according to the conversation, they
make a decision tree of is it a safe/non-safe
situation, and what actions are suggested to
take. Patients can also take the extreme as di-
aling 112 for emergencies. Despite the patient’s
actions vary, giving the option of action is es-
sential.

The care program then keeps track of the pa-
tient’s situation on the EHR medical history.
When patients report, it’s important to manage
their expectations. Real-time feedback is not
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