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THE AINAR GAME

An AI driven serious game 

that can help people to

prevent or conquer needle fear and fainting



My journey from science to start-up

And how simple lean start-up tools

and my mistakes 

can make you a better data scientist



A major pitfall of data scientists (I know, not all)

Developing cool solutions and code

Without checking if your data fits the goal

Or whether anyone is at all interested….



2016: SANQUIN

2017: TIAS BUSINESS SCHOOL



People faint…

ÅHow to design solutions in a ‘lean’ way

ÅHow thinking about the business case 

helps to define your research



Å Donors who experience fear or 
stress are more likely to suffer from 
vasovagal reactions

Å However, they are terrible at 
reporting it on time

Å By the time you can see it in their 
face, or they tell you, it’s too late….

So how do you get people to 

give you money for research 

and solution development?



Is your problem…

… actually a problem?

… and for whom?



Maurya, Ash (2012) [2010]. Running lean: iterate from plan A to a plan that works. The lean series (2nd) ISBN 9781449305178.

- Fear and fainting are very 

unpleasant

- Due to seeing needles/blood

Sanquin:

- Top barriers recruitment

- 16% of donors is scared

- > 7000 donors suffer VVR 

and do not return

- People with needle fear

- Blood banks

ÁWhat is/are the problem(s)?

Á Who is experiencing the problem(s)?

ÁWho are the stakeholders? 

ÁEnd-users (e.g. patients)

ÁUsers (e.g. doctors)

ÁNon-user decision makers? (e.g.  company, 

hospital)

AKA: 

stakeholders?
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https://books.google.com/books?id=j4hXPn233UYC
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/9781449305178


- Fear and fainting are very 

unpleasant

- Due to seeing needles/blood

Sanquin:

- Top barriers recruitment

- 16% of donors is scared

- > 7000 donors suffer VVR 

and do not return

- People with needle fear

- Blood banks
- Addresses the cause

- Prevents loss of 

acquisition costs 

- Retaining donors is safer 

ánd cheaper (€7 vs €35).

VR!

Á What are potential solutions to the problem

Á Link possible problem(s) to solutions

ÁWhat are the alternatives?

ÁWhat makes the solution(s) unique?

ÁWhat is the value of your solution(s)?

- Doing nothing

- Drinking water / eating

- Muscle tension techniques

???                                      2017                       1



1. Thinking I would get money only 

because: needle fear = sad?

2. Pitching the wrong solution

3. But thinking I was right



- Fear and fainting are very 

unpleasant

- Due to seeing needles/blood

Sanquin:

- Top barriers recruitment

- 16% of donors is scared

- > 7000 donors suffer VVR 

and do not return

- People with needle fear

- Blood banks

Users: people with needle 

fear

End-users: donor 

assistants and physicians

- Addresses the cause

- Prevents loss of 

acquisition costs 

- Retaining donors is safer 

ánd cheaper (€7 vs €35).

VR!

ÁIs your solution a solution to

Áthe problem

ÁAnd to your stakeholders?

- Doing nothing

- Drinking water / eating

- Muscle tension techniques

???                                      2017                       1



IDEAS

BUILD

PRODUCT

MEASURE

DATA

LEARN
Eric Ries (2011)

The Lean Start -Up



IDEAS

BUILD

PRODUCT

MEASURE

DATA

LEARN

How to measure what people can’t tell you?



IDEAS

BUILD

PRODUCT

MEASURE??

DATA

LEARN

How to measure what people can’t tell you?
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Camera 
monitors 
patient

Page 19

AI :

Symptoms/

risk

Adjusts  
gameplay



Talk to people

Check your 
assumptions

Find your early adopters



× Contact (some of) your early 
adopters (users/customer segments):

ÅCheck if anyone has existing connections

ÅTalk to them and verify the problem

ÅPitch your solution and verify your solution

Å Invite honesty and critique and feedback 

× Channels :

ÅHow are you going to reach users/customers

Å If your solution is implemented, what is 
needed in terms of customer/user contacts

× Identify Key Metrics :

ÅWhen is your solution a success?
(test this with your users/customers!)

Å What is your strategy in proving this?

Potential 

testers, early 

collaborators!

Test your 

assumptions!





kids

>60%

20% – 40%

adults



Physical  reactions

ÅSweating, Heart palpitations

ÅNausea

ÅDizziness, fainting

Consequences :

ÅAvoidance of dentist (29%)

ÅDelay care (43%)

ÅRefuse treatment or vaccination (34%)

ÅTreatment failure (15%)



ÅVenipuncture takes 12 minutes longer

ÅOr fail altogether (adults: 13% / kids: 21%)

ÅFor 1 in 3, appointments and treatment plans take 

longer

Costs ?
 > ϵ50.000 per 100.000 venipunctures  



6 million fearful 
people

Bloodbanks
Prikposten 

(19 organisations, 
100’s of locations)

Hospitals
(80 organisations, 

320 locations)

~ 24.000.000

Venapunctures on 
fearful people

General practitioners

Clinics

Immunisation
(GGD, RIVM)

Dentists



Ineffectief

Betaalbaar /

Schaalbaar

Kostbaar /

Niet schaalbaar

AINAR

Prikkamers
5

Therapie3

Oefeningen

(spierspanning, 

meditatie) 7

Afleiding,

extra aandacht6

Lachgas
2

Videobrillen

& VR4
Beta-

blokkers1

1, 2, 3                        AINAR                       4, 5, 6, 

7

Effectief





- Develop an artificial intelligence algoritm

- Able to predict fear or vasovagal reactions

- Based on facial video data

- Measured in the waiting room



Trost Z, Jones A, Guck A, Vervoort T, Kowalsky JM, France CR. Initial validation of a virtual blood draw exposure paradigm for fear of blood and needles. J Anxiety Disord. 2017 Oct;51:65-71.



The study

We followed and filmed  donors 

throughout the donation procedure

With both a regular  camera, 

and an infrared  thermal  imaging  camera.



INFRARED THERMAL IMAGING 

DATA

EMOTIONAL EXPRESSIONS

(MUSCLE ACTIVATIONS)|

FROM VIDEO

CONTINUOUS VIDEO DATA

(VIDEO) DATA 
ANALYSES Video data from the waiting room, prior to donation



(VIDEO) DATA 
ANALYSES

INFRARED THERMAL IMAGING 

DATA

EMOTIONAL EXPRESSIONS

(MUSCLE ACTIVATIONS)|

FROM VIDEO

CONTINUOUS VIDEO DATA

Video data from the waiting room, prior to donation



(VIDEO) DATA 
ANALYSES

INFRARED THERMAL IMAGING 

DATA

EMOTIONAL EXPRESSIONS

(MUSCLE ACTIVATIONS)|

FROM VIDEO

CONTINUOUS VIDEO DATA

(different framerates)

Video data from the waiting room, prior to donation



The best fitting model is a 2D CNN with GRU, pretrained with ResNet152 on 25 frames

Precision Recall F1 PR-AUC MCC

Self-reported VVR ANN 0.47 0.69 0.56 0.68 0.44

Personality ANN 0.50 0.72 0.59 0.45 0.40

Facial Muscles DT 0.40 0.76 0.52 0.61 0.19

ITI ANN 0.42 0.63 0.50 0.45 0.30

Video (Xception) with 

LSTM

2DCNN 0.66 0.68 0.67 0.73 0.43

Video (ResNet152) with 

Gru

2DCNN 0.86 0.58 0.69 0.81 0.56

Results: Digital video data



IDEAS

BUILD

PRODUCT

MEASURE

DATA

LEARN

Money for an 

MVP



Build a small MVP

And dare to go out with 
it

IDEAS

BUILD

PRODUCT

MEASURE

DATA

LEARN



The MVP was bad.

IDEAS

BUILD

PRODUCT

MEASURE

DATA

LEARN



The Game Now
Slide and fly through hills and forests with your avatar…

Press on the screen when you want to speed up

Release your finger when you want to jump

Press again to time your landing

Time it just right and get into the flow…

Check out AINAR.IO on the play/appstore



The Magic



First results

Å81% wants to be given access to AINAR.

Å72% would play again

Å67% thinks AINAR would improve their experience.

Å57% thinks AINAR would improve their procedure.



Building a team

dr. Elisabeth

Huis in ‘t Veld

MBA

Chief Science Officer

Cindy

van Goor

MBA

Chief Executive Officer

Judita

Rudokaité

MSc

Chief Technology Officer

ir. Stefan

Nieuwenhuijsen

MBA

Chief  Operating Officer
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Validate with healthcare 
organisations

Collect more data, 
preferably on different 

patients, ethnic groups, 
etc.Next…

IDEAS

BUILD

PRODUCT

MEASURE

DATA

LEARN



+ Preventative

+ Gives control to the patient, without requiring
staff intervention

+ Personalized

+ Scalable



At the level of your solution:

I.e. Imagine your solution takes off

What would the costs be for 
development, implementation,  
maintenance, growth, use, etc?
For you or for your user/customer.

×In case your start -up is paying it: 
How do you expect to get back 
these costs?

×If your customer/user is making 
the costs: what do they get back 
for making these costs?



TAKE AWAY MESSAGE

Á Understand the (biological) mechanisms

Á Use theory and knowledge

Á Make DS/AI work for you…not you for the AI!

Á ASK ASK ASK ASK (the right people)

Á And ask it ASAP!

Á Build, test, validate, rinse repeat

Á Find a good, complementary team!



Questions ?
Ainar

info@ainar.io

www.ainar.io

06 1070 5868

Health Innovation District

Plesmanlaan 125

1066 CX Amsterdam

Elisabeth

e.m.j.huisintveld@tilburguniversity.edu
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