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AN ENGINEER'S VIEW ON 

THE FUTURE OF HEALTHCARE
Prof. Pascal Verdonck, MSc CivEng, MScBME, MBA, Phd
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OUR HEALTCARE SYSTEM “AS IS”
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“COVID 19” IS A “GAME CHANGER”
̶ Covid-19 has changed the world!

̶ January 2021: the fight against the COVID is not 

won with a vaccine in sight!

̶ 2021 will be “a year of transition “

̶ But “Necessity is the mother of invention” °Plato

̶ Bio-revolution (biopharma, biomolecules, 

biosystems, biomachines, Biocomputing)

̶ “On line” customer service, remote working and 

telehealth,…

REMOTE MONITORING OF COVID-19 PATIENTS

6
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̶ Inflow of patients versus  the available hospital capacity 

(IC beds, materials, HR, ...)

̶ New generation of “health conscious” consumers  & 

“tech-fan” healthcare providers

̶ Change in  patient behavior, including “no show”, 

“shopping”, ...

̶ Real tsunamie to new medical technology (Industry 4.0)… 
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“COVID 19” IS A “DIGITAL HEALTHCARE ACCELERATOR”

TECHNOLOGICAL INNOVATION WAVES
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VUCA WORLD

9

HEALTHCARE

10
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Health is a state of 

complete 

physical, mental and 

social well-being
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HEALTH

Hygieia, goddess of health, daughter of Asklepios

(god of medicine and healing) Wikipedia
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BUILDING BLOCKS OF HEALTH
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DETERMINANTS OF HEALTH
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The primary goal of health care policy is

to maximize the health of the population

within the limits of the available

resources, and within an ethical

framework built on “equity and solidarity

principles”.
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Report of the Belgian EU Presidency, adopted by the EU 
Council of Ministers of Health in Dec 2010

MISSION OF HEALTHCARE POLICY
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VISION “THE PATIENT FIRST”

15° Pascal Verdonck

THE PATIENT’S VIEW

16
Leana et al, reserach, Vol 7, 2015, 
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HEALTH TECHNOLOGY
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Health Technology, “Health Tech”, is defined as

"application of organized knowledge and skills in the form of

devices, medicines, vaccines, procedures and systems

developed to solve a health problem and improve quality of

lives".
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HEALTH TECHNOLOGY
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(Red) BioTech, is the use of living systems (cells,
biomolecular processe) to develop technologies and
products to help and heal people (°Bio 2020)

Digital Health means the use of information and
communication technologies to help address the
health problems and challenges faced by patients.
The European Patient Forum defines it as health care
practices supported by electronic processes &
communication (°EPF 2020)

Medical  Technology

19

HEALTH TECHNOLOGY

MEDICAL TECHNOLOGY

20

Medical devices including surgical tools, 

implants, active devices and active implants

In-vitro diagostics including self-test, bedside

and laboratory equipments

Embedded or stand-alone software
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̶ Pharmaceutical market 

represents over 20% of total 

healthcare expenditure

̶ Medical Technologies range 

from 7-10% of total 

healthcare expenditure

MEDTECH VERSUS PHARMA IN EU

EUROPEAN MARKET: INNOVATION
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CHALLENGES

23

Healthcare, where the product is a person, is complex, 

chaotic and fragmented by an explosion of knowledge 

and technological progress!

CHALLENGES OF HEALTHCARE
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Moreover, a hospital is an exceptionally complex company: 
prevention (insurance), emergency (fire service), day clinic (retail), 
elective (automotive), cure (SME), care (maintenance), project 
(innovation),….

And particularly extremely complex in Belgium:
̶ Complex State Evolution: Sixth State Reform: “everybody is involved, 

nobody is accountable”
̶ Silo’s (political party, union, mutualities, ...)
̶ Not always unambiguous clear policy, vision and one command!

CHALLENGES OF HEALTHCARE

̶ Social trend:

̶ Double aging (living more and longer)

̶ More mentally illness

̶ More chronic diseases (cancer, ...)

̶ Demand for  “transparency”

̶ Changed healthcare demand of the patient:

̶ From “supply-oriented care” to “demand-driven care

̶ The patient makes choices based on a combination of cost, 

the general practitioner, “outcome” of the hospital and 

information on the internet,…

CHALLENGES OF HEALTHCARE
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̶ Federal government 
̶ more care outside the hospital (“expensive hotel”)
̶ from best efforts to result obligation with public 

accountability
̶ financing depending on result (P4P)

̶ European regulations but a  national health system
̶ Government Procurement Act
̶ Cross-border healthcare
̶ Free movement of patients, professionals, medicines
̶ MDR Medical device Regulations,…
̶ GDPR

CHALLENGES OF HEALTHCARE

HEALTHCARE ECOSYSTEM

28
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VISION

29

VALUE BASED HEALTHCARE
Prof. Pascal Verdonck
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VALUE BASED HEALTH CARE

31

THE HEALTH CARE VALUE FORMULA

32

° Perspectives in Healthcare in a joint publication ,Global Center 
for Health Innovation in Cleveland,.
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VALUE BASED HEALTHCARE VBHC

°Michael Porter

Integration

EBP

PROMS

PREMS

DATA platform

CONNECTED HEALTHCARE
Prof. Pascal Verdonck
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°Source: Philips

HEALTH CONTINUUM

OUR BODY IS A NETWORK

°Imec

Wearables & insedeables

Smart phones & tablets 
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A SMART HOSPITAL IS A NETWORK

°Source AZMM, Belgium

CONNECTED CARE

38
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39

An Intervention center with a command  tower:

patient flow management for efficient and safe

access and care for patients intra & extra muros

A FUTURE PROOF HOSPITAL

INTEGRATED HEALTHCARE
Prof. Pascal Verdonck
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INTEGRATED CARE
World Health Organisation

A hospital becomes integrated in a healthcare network 

41

Healthcare 
network

Primary care

Healthcare 
authorities

Mental care

Social care

“Integrated care is a concept bringing together inputs, delivery, management 

and organization of services related to diagnosis, treatment, care, 

rehabilitation and health promotion.” (1)

(1) https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1525335/pdf/ijic2001-200121.pdf
(2) J. Ribera, Hospital of the Future, IESE,(p 24) (2)

NEW MEDICINE
Prof. Pascal Verdonck
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DISRUPTIVE INNOVATIONS

SCIENCE & TECHNOLOGY EVOLUTION

̶ From “tissue & instruments” to “information & energy”

̶ A disease is not on “organ” level but on “cellular” level

̶ The future is composed of intelligent instruments, non-

invasive point-of-care therapy (cellular surgery,..)

44
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TRENDS AND INNOVATIONS IN HEALTHCARE 

Digital  &

Automatisation

& Robotics
Mobile

Technology

Data Sciences

Artificial

Intelligence & 

Big Data, VR, AR

NEW MEDICAL TECHNOLOGY
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Lean

Processes & 

Value
Connected 

Care

Transformational to 
integrated care

TECHNOLOGY IS THE “DRIVER”

48

HEALTH CARE TRANSFORMATION

“4 P’s of the new medicine”
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FROM SICKCARE TO HEALTHCARE

°Prof Marc Noppen
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51

DUE TO SENSORS & DATA

MHEALTH BELGIUM
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BENEFIT OF MOBILE HEALTH

54

MHEALTH BELGIUM
̶ 2015: 20 e-health actions launched in e-health 

roadmap

̶ 2016: 24 projects selected from 98 submitted projects

̶ 2018: start of validation pyramid

̶ 2019: mhealth Belgium platform goes live
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M1
CE 
Application & parent company must be in 
accordance with GDPR
Notification to the FAMHP

M2
Interoperable with other mobile applications & 
ICT applications within healthcare and e-
health platform (risk assessment)

M3
Socio-economic added value and positive 
advice Riziv

55

MHEALTH BELGIUM

̶ 23 validated applications of 
which 6 with label M2

̶ Healthcare Providers can 
integrate apps with M2 
application into daily healthcare 
practice

̶ Start-up M3 category, including 
MoveUp

MHEALTH BELGIUM
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Artificial

Intelligence

& 

Big Data

TECHNOLOGY IS THE DRIVER

DATA SCIENCES

58
°Mc Kinsey Business >Technology°2013

Descriptive analytics

Predictive analytics

Streaming analytics
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ARTIFICIAL INTELLIGENCE

MedTech Europe- Deloitte°2020

AUGMENTED REALITY

60
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CONCLUSION

61

̶ Value based healthcare aiming to optimize the value of care , value based
procurement

̶ Connected care (digitalization of healthcare) , which helps service-oriented
models and decentralised healthcare to cut healthcare costs

̶ Equilibrium in between “data driven” innovation & business and “General Data
Protection Regulation”

̶ Collaborative management of innovation and better use of EU ecosystems
through Public Private Partnerships (PPP)

̶ Sustainability, circular economy

62

TRENDS IN EUROPEAN MARKET

MedTech Europe °2020
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63

KEY TRENDS IN MEDTECH

NEW BUSINESS ENVIRONMENT

̶ Health care budget restrictions

̶ Sector growth under pressure

̶ Complex regulatory framework & regulatory uncertainty

(new directives & transition periods)

̶ Integrated health systems & clinical networks

̶ Group purchasing

̶ Value- based procurement

64
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COST REDUCTION DIGITAL TRANSFORMATION

Lean & automate

Mobile health

Data sciences

COST REDUCTION DIGITAL TRANSFORMATION
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TAKE HOME MESSAGE
Prof. Pascal Verdonck

PATIENT CENTERED ECOSYSTEM

68
°Mc Kinsey, 2020
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DATA DRIVEN HEALTHCARE
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Time

Higher threshold

Speed

Differentiated product

Value

Me too late

Market expectations

70

INNOVATION LEVEL MUST BE HIGH

°Paul Stoffels, CSO J&J
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VALUE

FUTURE VALUE

72

°EY, 2019
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73

SO OUR HEALTCARE SYSTEM “WILL BE” ALIGNED

COMPASSIONATE CARE 
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