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B. TAVI research
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B.1 TAVI care and cure B.2 detailed description TAVI procedureAppendix  
 
 
TAVI procedure in detail  
 
Pre- TAVI [add image heart team evaluation] 
After the consultation with the cardiologist, patients wait for further notice about the treatment. Cardiologist 
analyze the pre-procedural tests and diagnosis. The final decision-making takes place by a multi-disciplinary 
heart team on structural weekly basis, which treatment is the best for the patient.   
 
Valve 
There are several valve systems available for TAVI: self-expandable and balloon-expandable prosthesis. (plaatje 
zoeken) 
 
 
During TAVI procedure 
The TAVI procedure takes approximately 45 minutes, from the moment the groin has been cut open till the 
moment it is stitched again. The patient is approximately 1h and 30 minutes in the operation room.  
 

1. A small incision is made in your upper leg. The cardiologist insets a 
short hollow tube under echo-guided puncturing,, called a sheath into your 
femoral artery, as seen in figure FIXME.  
 
 
 
 
 
 
 
 
 

 
 

2. The new valve implant is then placed on the delivery system with a balloon attached on the end 
(figure FIXME) The new valve is compressed on the balloon to make it small enough to fit through the 
sheath.  

 
 
 
 
 
 
 
 
 
 

   Ottawa heart institute 
 
 

3.  The delivery system is pushed up to the native aortic valve. Once it reaches the deceased valve, the 
balloon is inflated, expanding the new valve into the right position. The new valve implant pushes 
aside the leaflets of the diseased valve. Once it is positioned correctly, the balloon is deflated and 
removed. To prevent dislocation during placement of the balloon expandable valve system rapid 
pacing is used to reduce the high blood flow over the narrow aortic valve. 
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B.3 Overeenkomst
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C. Literature review
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C.1 Patient experience 

Guidelines patient-centered approach

D. User research
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D.1 User research set up
Baseline patients 
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D.2 User research set up
Follow-up patients
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D.3 Sensitizing booklet 

Patients were asked to fill these in at 
home and send them back or bring 
them to the hospital. Geachte heer/mevrouw,

Met deze informatiebrief willen we u vragen of u wilt meedoen aan een onderzoek. Dit is mogelijk al met u
besproken tijdens uw eerste afspraak op de polikliniek cardiologie in het Erasmus MC of via de telefoon.

U krijgt deze brief omdat u binnenkort een nieuwe hartklep zult krijgen via de liesslagader onder lokale
verdoving, genoemd TAVI. Het onderzoek heeft als einddoel de patiënttevredenheid verbeteren voor,
tijdens en na een TAVI procedure. Dit willen wij bereiken door u zo goed mogelijk voor te bereiden op de
procedure.

Doel
Wij willen onderzoeken hoe we het beste de patiënttevredenheid kunnen verbeteren. Het is belangrijk om
te weten wat patiënten voelen of denken voorafgaand aan de TAVI procedure en hoe ze er achteraf op
terug kijken.
Dit onderzoek is een samenwerking tussen Erasmus MC en de Technische Universiteit Delft.

Wat houdt het onderzoek voor u in?
1. U vult de bijgevoegde vragen in het patiëntenboekje. Dit zal ongeveer 15 minuten duren.

Daarna stuurt u dit boekje op naar Erasmus MC of u neemt het mee de dag van opname voor de
TAVI procedure.

2. In het Erasmus MC zal een student dit boekje met u doornemen en eventueel een paar extra
vragen stellen. Dit zal ongeveer 10 minuten duren.

3. Kort na de TAVI procedure zal de student nog een aantal vragen stellen over uw ervaring. Dit zal
ongeveer 5 minuten duren.

Data en gegevens
Als u mee doet met het onderzoek dan geeft u ook toestemming om alle informatie en antwoorden die u
met ons deelt te verzamelen, gebruiken en bewaren. Alles zal anoniem blijven en uw naam zal niet
gebruikt worden.

Meedoen
De student zal u bellen voorafgaand aan de TAVI opname. Als u mee wilt doen met het onderzoek dan
kunt u gelijk de bijgevoegde vragen in het patiëntenboekje invullen (zie de afbeelding hieronder) en de
stappen volgen.
Kort na ontvangst van deze brief zal de student u bellen. Als u niet mee wil doen kunt u dit melden aan de
student.

Patiëntenboekje met vragenlijst.

Patient did not receive an information booklet. 

D.3 Sensitizing booklet 
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D.3 Sensitizing booklet filled in by patient
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D.4 PrEmo results plotted
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D.5 Analysis TAVI booklet 
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D.6 Flowchart patient and information brochure 
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D.7 User data

user research findings 
observations 
Patients are not under general anesthesia and therefore choose they keep their eyes open during most 
of the procedure (exception ART-VR). Therefore, seeing the screen and movements of the medical staff. 
Also, there is a C-arm x-ray machine, this comes quite close to the patients head and change of head 
position might be required by the patient. Due to this patient tend to stay more aware of their surroun-
dings.  A must for this procedure is that patients are able to hear and communicate back with the cardio-
logist and nurses. Patients with hearing aid wear this during the procedure. 

interviews 

Patients really appreciate it to be heard. An open interview allows them to share their story. 
Baseline patients that were followed during their journey, valued the direct contact and recognizability of 
someone. Patients grasped these contact moments to ask questions or share a complaint, because they 
were not sure who else to approach. The greater part of the follow-up patients described their TAVI ex-
perience in detail and indicated they find it important to help other patients by sharing their own stories. 

context mapping: diary booklets
Main insights taken from the booklets: 
● Patients prefer written and visual communication, above auditory or kinesthetic
● The most common use of technology appliance was tablet or computer 
● When asked what they recall of the first appointment:  the interaction with the doctor or nurse, 
which was also the thing that made the patients the most happy 
● Patients were least happy about the waiting time 
● The thought of the operation made them anxious, nervous, scared for complications. 
● Patients indicated that they often found the answers to their questions on the internet.  
● Patients feel they are limited number of touchpoints, therefore use the last page in the booklet to 
share their opinion or doubts, as seen in figure FIXME

 
These insights are taken from the booklets filled in by the baseline patients.

questionnaires 
In appendix FIXME, the tables with the results of the questionnaires can be found. 

Main conclusions Likert scale: 
The following two statements scored lowest: 
1. The information about the procedure is clearly communicated
2. I feel at ease with the TAVI approaching

APAIS measures preoperative anxiety. 
The level of anxiety: above 8 a patient is labelled as anxious, based on the data collected by the 
booklets that were filled in, 5 out of 8 patients were

D.8 User research findings 
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Based on a larger study of 320 patients, the correlation was found that the patients who were 
most anxious were also the ones with high information requirement (Moerman et al, 1996). This 
is not directly visible in the APAIS score of this user study, the reason for this could be that the 
need-for-information about the anesthesia scores very low as it is under local anesthesia. 

VAS anxiety and VAS preparedness, the correlation between level of preparedness and anxiety 
have a low negative correlation. 

logistics
As previously mentioned, the flow of incoming patients is logistically difficult resulting in flows 
which are not constant. This is not necessarily a problem, because most touchpoints include 
human interactions. However, it is a problem when almost half of the patients followed do not re-
ceive the patient brochure and therefore have to use their own means to find the right information 
about the procedure. In appendix FIXME the flow of patients can be found with the points were 
patients receive the patient brochure and where they are missing. 

Furthermore, there are relative few touchpoints between the consultation and the admission day 
of the procedure. Most interactions occur the day of admission, resulting perhaps in an overwhel-
ming afternoon at the hospital. 
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User findings context 
Image (FIXME) visualizes the different contexts patients travels through during their journey. Some insights which 
are context related are communicated in the visual. 

Besides the actual context, it is also relevant the time a patient has within this context to measure the impact it 
has on the experience. The patient journey map does not communicate clearly the duration between every 
touchpoint and the length of stay of the patient in a certain context, this can be seen in image FIXME. 

Most patients who are sent to the EMC for the TAVI procedure, usually come from another part of the Nether-
lands therefore are not familiar with EMC. In these circumstances the size and overall building is experienced 
as overwhelming. 

Patients are not able to see the facial expressions of the medical professionals. Hence, the importance of audi-
tory communication between the clinicians and the patients. 

From where the patient lies, they see the Flex-vision screen at an angle, They are not able to directly see what 
the cardiologist is doing. Due to the C-arm their vision is often blocked. 

4.6 Fundamental needs of patient experience 

The fundamental psychology needs are a typology developed by Desmet en Fokkinga (2020). 
This was developed to provide a practical understanding of psychological needs as a resource for 
user-centered design, with a focus to improve user experience (Desmet & Fokkinga,2020).

A product or experience always interacts with our needs, either by fulfilling or harming them. This certain 
patient experience was analyzed and linked to the needs. This was done during an open discussion with 
other students specializing in the field of health care design. In this situation the design opportunity is to 
strengthen the current needs and to reduce the harmed needs )
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E. List of Requirements

List of requirements 

The design must 

…..Communicate the information about the procedure in an understandable way (for all patients)
…..Provide the patient will all the necessary tools to set the right expectations
…..Help the patient to feel at ease
…..Generate a feeling of trust
…..Integrate the patients partner/caregiver
…..Be stimulating to use by the patients
…..Be easy to use by the patients.
…..Not increase the workload of health care professionals 

Concept:
The concept should be easily used  by 80% of the patients, without the help of a health care professional
The information given should be understood to a larger extent by 80% of the patients. (refer to likert scale - all 
patients should score agree or strongly agree)

The concept should ensure that patients do not come across any unforeseen circumstances, maximum of 1 
event. 
The patient should be able to clearly state the next step in the journey when looking at the the overview. 
The patient should understand the reason for the different elements  (interview question) 

The patient should be able to access all information necessary 
The concept should visualize the whole journey and the procedure in a clear and structured way. 
The patient should be able to understand and remember the most important information (risks), after using the 
concept.  
The patient should be able to use the concept on their own time. 
The concept should clearly communicate all the benefits and risks of the TAVI procedure
The concept should not be limited to only patients who have experience with using internet (or laptop at 
home) 
Patients should be able to easily grab all elements (ergonomics) with their hands, large enough 

The patient should feel at ease when using the concept
The patient should feel guided and supported through the continuum of care
The patient should be able to easily read and understand all information
The patient should be able to see where in their traject they are 
The patient should be involved in their own journey
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List of requirements:

Guidelines: Practical 
Target group:
• The concept should serve all (non -acute) TAVI patients of the Erasmus MC. 
• The concept should serve all 3 patient profiles and further specifics - and taking the following
• The concept is economically and technologically  feasible 
• The concept is desirable, feasible and viable
• The concept is implementable in short-team (1 year) - no need for advanced technological 
• The concept should be generic (perhaps slight personalisation aspects) 
• The patient should want to use the concept 
• The patient should be enriched by the concept 
• The concept should not need support from a medical staff. 

Function : 
• The concept should not replace the consultation with the cardiologist, it should support this
• The concept should not replace the existing human interaction, rather support tem
• The concept should not have a leading role in the health process, but a supportive one 
• The use of the concept should be effortless 

Time:
• Using the concept should not feel like another ‘questionnaire’
• Using the concept should not feel like extra time or ‘homework’
• The concept can be used at the patients own pace

Reliability:
• The concept should not cause confusion
• The concept  

Environment:
• The concept should not have a negative influence on the patient experience 
• The concept should not interfere during the regular steps of the journey
• 
Context:
• The product should be portable 
• The product should fit in any context 
• 

Life in service:
• The concept should be used prior to the TAVi procedure, (after the patient is informed of the treatment, up until the patient 
has the procedure) 
• The concept should be able to used, as many times as wished for during this time span

Technology:
• The concept should not be limited to only users with high skills in the use of technology. 
• The concept should have a limited functionality (higher level of acceptance :bron) 

Aesthetic: 
• The product should have a calm and professional appearance, giving the feeling of trust and reliability. 
• The product should have a new and clean aesthetic (medical innovation)
• The product should have a friendly appearance 

Ergonomics:
• The usage of the product should not cause any complaints to the patients 
• The product should be easy to use by users above the age of 80
• The product should not be heavy 
• The product should not be too small or too large to be difficult to hold
• The patient should not have to stand-up to use the product 

Hygiene
• The product should be easily cleaned with a disinfecting alcohol and a cloth, without having to worry about 
damaging the product

Testing
• The product should be tested with former TAVI patients and specialists from the Erasmus MC

Safety
• The concept should be completely safe 
• The concept should be perceived as safe 

Content specific: 

Communication 
• The information should be communicated in Dutch 
• The language level should be B1 
• The information communicated should be correct and confirmed by the cardiologist 
• The information should be large info to be seen easily (font size) 

Aesthetic
• The visualisation in the product should be understandable to all patients

Standards, rules and regulations:
• The product should not include any privacy sensitive information of the patient 
• 

User findings (ergonomics - design for elderly) 
• Some patients have limited mobility capabilities 
• Patients do not have energy to learn something complex
• Patients are not used to reading everything from a small telephone screen
• Patients are overall cognitively strong
• There are a few patients who strive to follow the technology transition and are still looking for new innovations 

• The patient should be in control of the use of the concept and the interaction with the concept 
• The patient is not able to do anything wrong. 
• The patient should feel safe and comforted when using the product 

Wishes:
• The concept does not need an extra medical staff member
• The concept should not be limited to only users with a smartphone, tablet or laptop.
• The concept should feel personalized and welcoming
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F. Ideation

F.1 Brainstorm Brainddump 
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Clustering Brainstorm
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Clustering
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F.2 Design Directions
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G. Iteration process 
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G. Evaluation conceptualization
phase 
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H. Zorgpakket

H.1 Brand guidelines EMC
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Geachte ____________ en naasten,

Het Erasmus MC team zal u binnenkort behandelen. Deze brief en zorgpakket is special voor u 
gemaakt om u te helpen voor te bereiden op de ingreep. 

Behandeling
U heeft een vernauwing in uw aortaklep en zal behandeld worden door middel van een 
aortaklepvervanging via een katheter. De behandeling wordt TAVI genoemd. 

Uw opname staat ingepland in het Erasmus MC op:
Zondag 13 maart 2022 om 14:00 uur
De ingreep staat gepland op 14 maart. 

Het kan voorkomen dat uw opname op het laatste moment wordt gewijzigd om plaats te maken voor een 
spoedoperatie. Wij zullen zo snel mogelijk een nieuwe datum voor u inplannen. 

Medicijnen
Het is van belang dat u tijdig stopt met de volgende medicijnen:

Acenocoumarol (Sintrom®) - 
3 dagen voor behandeling stoppen. 

Fenprocoumon (Marcoumar®) - 
5 dagen voor behandeling stoppen. 

NOAC ((Dabigatran (Pradaxa®), Rivarozaban (Xarelto®), Apixaban (Eliquis®), Edoxaban (Lixiana®) - 
24 uur voor de  behandeling stoppen. 

Diabetes medicijn: Metformine of Janumet - 
Niet gebruiken op de behandeldag, hervatten pas 48 uur na behandeling.

Belangrijk informatie over uw opname, ingreep en nazorg vindt u in uw zorgpakket. 

Zorgpakket
Het pakket is voor u samengesteld. In het pakket vindt u het volgende:

• Uw “zorgpad”. Dit is een overzicht van de stappen van uw behandelingstraject. 
Daarbij een houten houder voor uw zorgpad. 

• Informatiebrochure. Hierin vindt u meer informatie over de stappen van uw behandelingstraject die in uw 
zorgpad worden beschreven.

• Een paar TAVI sokken. 

H.2 Letter for patient - Template 
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I. TAVI animation
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I.1Script and Storyboard 



graduation project report appendices

87

Script and Storyboard 
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Script and Storyboard 
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I.2 Patient tablet images 

J. Evaluation zorgpakket 
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Setup:
Laat zien waar ze zijn in de journey - print journey A3.
Geef pakket aan gebruiker. Vraag om hardop te denken gedurend het proces.

1. Look and unpack everything
2. Set up
3. Look through

Tasks
4. Jullie zijn beniewded naar het verloop van de ingreep - wat doen je om hier achter te

komen?
5. De volgende dag wordt u opgenomen beried u voor!

Specifiek: feedback on elements:
- Wist u dat page? - (Richard asked could you perhaps add anything)

- Reflecteren pagina - (misschien meer aandacht aan besteden - voor in het boekje!)
-
- Would you like to make the ‘zorgpad’meer personalized?  (Silje - naam er op of ruimte

voor reflecteren op het zorgpad) - speak to participants about this
- Zou u vragen op willen schrijven op een lose papiertje en in uw zorgpad

verwerken of in het boekje?
- Zou u uw naam er op willen schrijven.

- Stickers - na de ingreep
- Test the outside envelope with 2 of the 4 user tests

Interview vragen achter af:

1. Hoe ervaart u dit? Open
2. Likert scale questions? Do you agree with the statement.
3. Questions testing the knowledge of TAVI after reading

J.1 Pilot test
Desired interaction

I experience the Zorgpakket as honest, trustworhy and professional.

I feel my relatives are well integrated 

I feel the Zorgpakket is intuitive to use 

Personal

Zorgpakket helps me to feel at ease. 

Recognition - Zorgpakketmakes me feel cared continously 

I feel supported and guided throughout the journey

I found the different elements to be well integrated 

I felt overwhelmed by the information 

I felt the provided information was easy to understand 

I found the different means of communication helpful (visuals, animation, written) 

I feel I have the tools to establish the right expectations.  

Communication tool 

Experience

strongly disagree strongly agree
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J.2 Pilot test results 

patient 1 2 3 4 5 average s.d
intuitive to use and use in future 5 4 2 5 4 4 1.09
set right expectations 
relatives integrated 5 4 4 5 4 4.4 0.49
easy to understand 5 4 2 5 5 4.2 1.16
feel at ease 4 4 3 4 5 4 0.63
recognized 5 5 3 5 4 4.4 0.8
personal 3 4 2 5 3 3.4 1.02
trusworthy + honest 5 5 5 5 5 5 0
overwhelmed 1 1 3 2 2 1.8 0.56
means of communication 4 4 4 4 5 4.2 0.4
full communication flow - supported and guided 5 5 3 5 4 4.4

relatives asked - integrated 5 5 5 5

strongly disagree 1
disagree 2
neutral 3
agree 4
strongly agree 5

Questions for the follow-up TAVI patients:
Vragen of patienten 10 minuten hebben voor een paar vragen over een concept wat in
ontwikkeling is.

Introductie over project en het prototype laten zien! Laat de zorgpad zien - stappen plan!

Het zorgpakket zou naar u huis gestuurd worden. Het pakket heeft de volgende elemeneten:
- Brief
- Zorgpad + QR code + houder
- Informatie brochure
- Sokken

Hoe was uw TAVI traject? In uw traject hoe voelde zich?
Hoe heeft u informatie gezien/gelezen/grekregen?

1. Wat is u eerste reactie hier op? (Denk hardop)

2. Welke onderdelen vindt u het meest waardevol en waarom? Wat spreekt u aan?

a. Neerzetten van zorgpad in uw huis?

3. Hoe voelt u zich over het ontvangen van een informatie pakket?

4. Hoe voelt u zich over een TAVI specifieke animatie? Voor thuis en in patientenkamer?

5. Wat zou u aan de informatie voorziening veranderen?

J.3 TAVI patients questions follow-up interview 
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patient 1 : 
Age: 69
With best friend
Male

Patient was very ill and therefore his procedure was very quick. Two weeks after the first appointment at Erasmus MC. Therefore there was 
no energy to think about the procedure but rather a relief that it was going to happen. 
Patient was positive about the overall experience they had had. 

I think it is good to be able to look through information and watch the animation at home, because then you are less stressed than at the 
hospital. 

Also, when people come by and I tell them I will have/had this then I can want to be able to explain/show them. (facilitate conversation) 
Now i used a video from the internet but yess would be nice to use something from Erasmus which is specialised on TAVI and on patient. 

Naasten:
Wat fijn dat je de volgorde kan zien door de zorgpad. 
En fijn dat alles bij elkaar zit.
Misschien een QR code naar MyErasmus om alle afspraken en data te kunnen zien. 

Patient 2:
Male alone
Age: 85
Boekje informatie over aanmeld zuijl ● hij wil dat in de brief. Staat wel al in boekje bij dag van opname
There had been a communication problem about the date of admission and procedure. He was not notified till a few days prior to the 
procedure when the apotheek called.
Besides this he had been waiting 6 weeks, and had not heard anything about the date! Had only heard he was a classified patient. Date 
information brief took much longer, planning was hard? 

Heel belangijk om rekening te houden met leeftijd en digitalizering. Ik zie dat dat hier goed is gedaan. 
Ik wil niks van een animatie zien. 
Ik werd al gevraagd om mee te doen aan VR. vind dat niks
Ik wil ook niet zien wat er gebeurt tijdens. 

St franciscus had alles goed uitgelegd! 

Patient 3: 
With daughter
Age: 85

Send e-mail with animation link and the last version of the design
Patient is prima met e-mail, brief vond hij duidelijk. 

Hij had zelf de brochure vaak gelezen -vond het prima duidelijk. 
However this is much better, with images and photos 
Brochure only had 1 image. 

After the TAVI - when i knew with valve I have - I looked up the information and video about the valve. Nice to see how it works. 
Would have been interesting prior to aswell! 

J.3 Summary interviews TAVI patients 

K. Implementation and costs 
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Product price Series = 300 source
mailbox printed (plus inside compartments 2x) 3.1 Brievenbusdoos vaste klep (370 x 250 x 28 mm) - Verzenddozen.nl
brochure with tabs 3.3 PP offset 
journey 1.1 perforaties en journey PP offset drukkerbij delft 
socks 4.95 Soque.nl
pen (communicatie) -
houders 0.99 Ali express
sticker papier print en geknipt (105 x 297) 0.32 https://www.drukbedrijf.nl/stickers/vierkante-stickers/
stickers adresses 0.05
erasmus envelope -
envelope (flap personalized color) 0.27 PP offset or envelopeland.nl 

total 14.08

K. Costs zorgpakket 


