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Welcome to the Netherlands!
DUTCH POPULATION 17.2 MILLION 

Population 75+ 1,4 million (8% of pop.)  

Oldest Old Support Ratio (ratio 50-74 vs. 85 y/o) 15

Population 75+ living alone 660.000 

Gross Domestic Product (GDP) EUR 700 billion

Health expenditure > 10% of GDP 

Long-term care expenditure (health)

by government and mandatory health insurance

4% of GDP 

Total number of people employed in the healthcare field 1,2 million (13% of working population) 



Long-term care spending 

Can rich countries care for the old without going bust? 
| The Economist
Denmark and the Netherlands hope technology and 
planning will bail them out

August 4th 2022

https://www.economist.com/international/2022/08/04/can-rich-countries-care-for-the-old-without-going-bust


Happier, healthier & longer lives

Data suggest that big 
spending could pay 
dividends in: 
• happier,
• healthier and
• longer lives



SOLIDARITY

We use the word solidariteit, or 
solidarity, to the Dutch 

commitment to older residents. 

Rich & poor, young & old, 
healthy & ill…In the 

Netherlands, everybody has 
access to the same high-quality 

care.



Transitions in LTC

From….                                  to……
• central                                                                   decentral

• public spending                                     private payments

• professional care                                                   self care

• specialist                                                      generalist care

• professional care                                   self-management

• supply driven                                     person centred care

• quality of care                                               quality of life

• health and disease                         health and behaviour

• institutional care                    care in-by the community

2015: new legislation, health care acts
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Living, Support & Care for Older People
PROGRAMME (WOZO, 2023)

Self…if possible

Home…if possible

Digital…if possible



URGENCY
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“It is five to twelve...If we do not act, then clients

will not receive the care they need. (V&VN, 

2016)

Students rather do not work in a care home 

(below)



Prevalence of dementia
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Opportunities Digital Care
• Independent living
• Eco-systems approach
• Support dementia client journey
• Value-based care solutions
• Informal carers working live
• Work efficiency of formal carers
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As a knowledge organization for care and support, Vilans works in various projects 
and programs to improve long-term care. We prefer to do this in co-creation with 

those involved from the field.



Founded in: Employees: Online visitors per year:

Organizations provided with knowledge:

Facts & Figures



• >40 (inter)national projects on digital care (many on dementia)

• >40 Vilans colleagues working on digital care projects

• Work with >120 other organizations

• Iterative co-design, value based & datadriven care! 

Give an impulse to knowledge on the implementation of 

technology in care and support! 

People & ProjectsPeople & Projects on Digital Care
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Sharing Knowledge 
International projects
and communication

Uniform Evaluation Innovation in care Accelerate together
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European projects – Focus on…

• Co-Design
• Implementation
• (E)valuation
• Data driven care
• Responsible Innovation
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SAFETY

DAY-STRUCTURE FREEDOM TO 
MOVE 

(INFORMAL)CARE NETWORK

EXERCISING 

RESULTS: AAL SOLUTIONS ON THE MARKET

SUPER SIMPEL VIDEOCALLING

INTAKE / MATCHMAKING

INDEPENDENCE
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Apps & Devices… also in long-term care



project 

HAAL dashboard
aims to reduce workload and relieve stress;

for formal caregivers;

by combining information from several sensors/products in 
dementia care.
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• Summary: 30 months, 8 partners - 3 

countries, 7 ‘following’ partners, 5 external

SME’s, 9 products (TRL9)

• MTR Output: deliverables on time, co-

designed prototype, 1st BC and high impact 

dissemination

• Primary end-user: care professional & 

person with dementia

• Primary outcomes: workload reduction & 

quality of care

• Secondary outcomes: quality of life, work

pleasure, self-efficacy…

• Care goal: data driven care via a dashboard 

& based on sensors (TRL6)

• Main use-case: prevention and early 

detection

THE HAAL PROJECT
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WP/Task Description

2022 2023
13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

May June July August September October NovemberDecember January February March April May June July August SeptemberOctober

31-5-2022 31-6-2022 31-7-2022 31-8-2022 31-9-2022 31-10-2022 31-11-2022 31-12-2022 31-1-2023 31-2-2023 31-3-2023 31-4-2023 31-5-2023 31-6-2023 31-7-2023 31-8-2023 31-9-2023 31-10-2023

WP1 Project Management

T1.1 Quality assurance and risk management MS7

T1.2 Provision and application of ethical and legal guidelines 

T1.3 Monitoring the coherence between the co-creation, ethics and business modelling 

T1.4 Administrative and financial coordination 

T1.5 Technical coordination

WP1 deliverables D1.5

D1.2

D1.5 D1.6

WP2 Co-creation & Co-design of HAAL bundles

T2.1 Stakeholder analysis, user involvement plan, …

T2.2 Co-design of first HAAL solutions 

T2.3 Meaningful Try-Outs 

T2.4 Co-design sessions

T2.4 Expert & end-user mock-up evaluations 

T2.5 Expert & end-user mock-up evaluations 

WP2 deliverables D2.5 D2.5

WP3 Services & Platform Development

T3.1 Technical and integration requirements analysis / System architecture 

T3.2 HAAL Services development and system integration MS4 MS4

T3.3 HAAL eco-system development 

T3.4 HAAL user manuals and language translations 

WP3 Deliverables

D3.1

D3.2 

D3.4 D3.3

D3.4

D3.5 D3.3

WP4 Evaluation & Impact

T4.1 Definition of evaluation protocols and measures

T4.2 Usability testing MS2

T4.3 Alpha pilot test MS5

T4.4 Beta pilot test MS6

WP4 deliverables D4.1 D4.2 D4.1 D4.3 D3.4 D4.4

WP5 Dissemination & Business Modelling

5.1 Communication and dissemination plan

5.2 Website and social networks accounts of the project

5.3 Scientific publications

5.4 Exploitation and Business planning MS3 MS3

5.5 Standardisation, Collaboration

WP5 deliverables D5.4

D5.3

D5.5

May 11-12, 2022, HAAL Consoritum Meeting in Ancona, Italy (Hybrid)

Year 2                  Year 3

HeAlthy Ageing eco-system for 
peopLe with dementia
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The technologies





Data 
overview

WhizPad • Time in bed

• Sleep duration

• Duration of bad sleep

• Quality of sleep

WhizToys • Game scores 

TIPR • Game scores 

• Finger strength

Sensara • Behaviour monitoring 

• Eating patterns

• Sleeping patterns

Kompy Pico • Physical activity

• Location (GPS)

• Behaviour monitoring 

Compaan • Social activity

• Self-reports

Tessa • Self reports (yes/no)

Medido • Medicine intake

CogvisAI • Fall events



Figure 2 eWARE eco-system architecture

Casaccia S., Revel G.M., Scalise, L., Bevilacqua, R., Rossi, L., Paauwe, R.A., Karkowski, I., Ercoli, I., Serrano, J.A., Suijkerbuijk, S., 
Lukkien, D. & Nap, H.H. (2019). Social Robot and Sensor Network in Support of Activity of Daily Living for People with Dementia. 
In: Brankaert R., IJsselsteijn W. (eds) Dementia Lab 2019. Making Design Work: Engaging with Dementia in Context. D-Lab 2019. 
Communications in Computer and Information Science, vol 1117. Springer. 



project 

Recommendations



Meaningful tryouts 
& 
Co-design



MEANINGFULL TRY-OUTS



• Patient profile: 
details on one 
patient

• List of patients: one 
quick glance to see 
all patients

• Notifications: urgent 
situations

Three pages

CO-CREATION



Realisation

N=157

N=49

N=50

N=46

N= 31 
(3 experts)

and ongoing..

Total N=333

END USERS’ INVOLVEMENT
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Study 1: 

User Requirement 

Investigation

Study 2: 

HAAL devices 

demonstration

Study 3: 

Prioritisation survey

Study 4: 

Annotation

Study 5: 

Co-creation & 

Responsible innovation

End user 
organisations



Mockup dashboard









AI

AI

AI

AI

AI



AI-driven dashboard

By Italian partners (UNIVPM & JEF)



AI DRIVEN 
DASHBOARD 
FOR FORMAL 

CARERS

EARLY DETECTION & PREVENTION



HAAL Platform & System architecture

8-2-20XX

1

2

HAAL 
devices

Other 
devices

HAAL 
dashboard



Sensors network

SENSOR 1

SENSOR 2

SENSOR 3

SENSOR 4

…………………

DATABASE

…………………

…………………

DATASET

FEATURES
LABE

L

DAY F1 F2 F3 F4 F5 F6 Wellbeing

1

2

3

…

…

….

….

Features can be:
- Total count of ADL per Day

- Total number of steps
- Time of sleep

Label can be: 
- Binary index (0 for positive, 1 for 

negative)
- Multi-class 

AI
PREDICTION 
of the label



Artificial Intelligence
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• Considering our background and literature related to AI and well-being the 
following algorithms have been selected: SVM, RF and CNN.

• The AI strategy will be iteratively enhanced from data collected during alpha to 
the beta pilot. Alpha pilot are used for the training, while Beta pilot will be 
used for testing, refinement, finetuning.

• The sensor network for each user can provide more than 200 rows of data daily; 
the total amount of collected data during Alpha and Beta test is expected to be of 
order of GB. Previous experience have pointed out that 2 months of 
training and at least 1 month of testing can provide satisfactory results.

Measurement of 
user’s thermal 

comfort 

Measurement of 
user’s indices of 

wellbeing 



Preliminary result
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How do you feel today? 
‘BAD’ = 1
‘NEUTRAL’ = 2
‘GOOD’ = 3

LABEL

KITCHEN 

ACTIVITY

BATHROOM 

ACTIVITY
OUTSIDE INSIDE

KITCHEN ACTIVITY IN 

THE MORNING
EFFICIENCY

TOTAL SLEEP 

TIME

TOTAL TIME IN 

BED
WB_SURVEY

hh:mm hh.mm

Day 1 2 3 1 3 1 0.91 6.17 6.04 3

Day 2 4 3 3 1 0 0.86 7.13 6.04 3

Day 3 1 1 0 2 0 0.73 6.35 6.05 2

Day 4 2 2 1 1 1 0.82 7.93 6.05 3

Day 5 2 0 1 2 1 0.78 7.61 6.06 2

Day 6 0 0 2 0 1 0.54 7.83 6.07 2

Day 7 1 3 1 1 0 0.71 7.38 6.07 2

Day 8 1 3 1 1 0 0.77 7.54 6.08 2

Day 9 0 2 2 1 0 0.93 7.28 6.08 3

Day 10 1 4 1 1 0 0.69 6.89 6.09 2

Day 11 0 2 1 0 0 0.70 7.66 6.09 3

Day 12 1 3 2 2 1 0.61 7.56 6.12 2

Day 13 3 1 0 3 1 0.89 7.92 6.13 3

Day 14 2 4 0 0 1 0.73 7.74 6.13 2

Day 15 0 0 2 1 0 0.71 7.20 6.14 2

Day 16 0 1 1 0 0 0.50 7.45 6.14 2

Day 17 4 1 3 1 1 0.92 7.02 6.15 3

Day 18 0 2 3 0 1 0.94 6.46 6.15 3

Day 19 1 1 0 1 1 0.71 7.04 6.16 3

Features from the SENSARA (Occurrency) Features from the  WhizPad

Application of AI algorithm on an example of aggregated dataset, using the well-being survey as ground truth for the well-
being measurement: 

2. Chosen algorithm: Random Forest
Training dataset: 60%
Testing dataset: 40%

Performance evaluation: ACCURACY 94% on simulated 
data

BAD

NEUTRAL

GOOD



ALPHA PROTOTYPE
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Uniform evaluation of digital care

HARD COSTS HARD BENEFITS

SOFT COSTS SOFT BENEFITS



Vilans’ Valuefan for the evaluation of digital care in practice

Gain insight into need / question

Competitive analysis / market research

Mapping context including stakeholder anlysis

Effect card

Converting effects into hypotheses

Measurement plan

Determining research methodology

Data collection and analysis

Cost-benefit matrix

Report results

Evaluation process

Effectenkaart

Data 
verzamelen

Kosten-
Baten 
Matrix
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Workload reduction*

Smart Diaper
Medicine dispensers

Hip airbag

+/- 16 minutes per day per client

+/- 5 minutes per day per client
+/- 22 minutes per day per client

+/- 5 minutes per day per client

Bedsensor

*Employability has the greatest impact on workload relief and this differs per organization, location, department, time, etc. The savings mentioned are average/indicative.
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Research AgeTech Works 2022-202X
Daystructure support / Sleep well / Low workstrain / Feeling safe

• Exoskelton

• Helpsoq

• Nobi

• Wolk Shorts

• Skincair

• Into Dementia (VR)

• Tinybots Tessa

• Momo bedsense

• Medicine dispenser



–

• 3 large themes: digital care, personalized integrated care & informal care
• Focus on life, prevention, sustainability, workload reduction, implementation
• Smart knowledge sharing, knowledge brooker, what people need
• 9 new (inter)national programmes: home care, people with dissabilities, etc.

FUTURE FOCUS OF VILANS
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57

www.vilans.nl/kennisbank-digitale-zorg/

DIGITAL CARE KNOWLEDGE PLATFORM



www.vilans.nl

h.nap@vilans.nl

linkedin.com/in/henkhermannap/
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