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OUR PROFILE: HIGH TECH HUMAN TOUCH

The University of Twente is noted for:

« Excellent education & research

« New technology as a catalyst for change, innovation and progress
« Combination of technology & social sciences

« Entrepreneurial affitude

Themes: ICT, Nano-, Bio-, Geo-Engineering, Management, Behavioral Science
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THIS TALK

« What are the paradigm shifts in Healthcare?
« What are the challengese Value creation of Big Data
« What are we doing? Our new research projects

www.cewr.nl (persuasive technology lab)

Welcome to the Persuasive Health Technology Lab!

The Persuasive Health Technology lab enables personalized healthcare via empathic, user-
adaptive technologies that are implementable in practice. We see technology as a human
character: it can engage and create deep affective relationships, thereby improving adherence
We study how persuasive designs and real time evaluations can improve personalized
healthcare
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PERSONALIZED MEDICINE / PERSONALIZED HEALTHCARE
PARADIGM SHIFTS

1. People-centered versus disease-centered
» Health as the ability to adapt and to self-manage, (Huber, 2011)
» Function oriented; self-management; resilience

« No one size fits all

2. Medicine digitized, unplugged, democratized

* Healthcare technologies

UNIVERSITEIT TWENTE.



BOTTOM UP MEDICINE

New Medicine

Old Medicine

Population-Based Individualized

One-Off, Doctor’s Office Real-Time Streaming, Real World
Doctor Ordered Data Patient Generated Data

Doctor’s Notes, Unshared Our Notes, Patient Edited
Information Owned by Information Owned by Rightful
Doctors and Hospitals Owner

Expensive, Big-Ticket Tech Cheap Chips, Moore’s Law

Data Limited Panoromic

Eric Topol, 2015
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DATA DRIVEN SOCIETY
PARADIGM SHIFTS

Amount of data is growing explosively
3. Breaking the wall of knowledge
4. Health Industry blurs medicine

Healthcare Industry is dealing with data overload

1100 Terabytes

Generated per lifetime
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CHALLENGE: BIG DATA; NOT ALL DATA IS BIG

Volume Velocity

+ Terabytes + Batch

+ Records/Arch « Real/near-time
+ Transactions » Processes

+ Tables, Files

Variety

+ Structured
+ Unstructured
« Multi-factor
* Probabilistic

+ Streams
Value
5 Vs of L
§ . istica
B'g Data + Events

+ Correlations
+ Hypothetical

* Trustworthiness
+ Authenticity
+ Origin, Reputation
+ Availability

+ Accountability

Veracity

Marr 2015

The datification of our world gives us
boundless data in terms of Volume,

Velocity, Variety and Veracitiy

Advanced analyfics allows us to
leverage all types of data to gain
insights and add Value



WHAT ARE THE CHALLENGES? SOME EXAMPLES

VALUE OF BIG DATA

The ‘big data’
revolution in healthcare

Accelerating value and innovation

e
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SMART HOMES, SMART COMMUNITIES
VALUE: DIGITAL EMPOWERED CITIZENS

Communication

Real-Time  |nternet o

BigData *+ T}
Analytics 9> L0

= Value Creation

o2, o
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BOTTOM-UP MEDICINE

DATA GENERATED BY PATIENTS; 24 H MONITORING

VALUE: MEANINGFUL Real-Time FEEDBACK

Eric Topol
%K Emergency Card

Activity

“ Activity

PATIENT

6 Blood Pressure

@ Biood Sugar mg/d?

YOU

I'he FUTURE of MEDICINE
isin YOUR HANDS

‘ Bloodwork

@ Heart Rate

G Hydration




Super surveillance...Smart Blood to track 24, everywhere
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VALUE: Need for Prediction models

Big data hubris
missing swine flu (2009),
The Next Chap er for Flu Trends the peak of flu season (2013)

Thursday, August 20, 2015

STR— WHAT WE CAN LEARN FROM
wewss LIL EPLG FAILURE OF GOOGLE
“ FLUTRENDY

When a small te ;
Tow real-world phenomena could be modeled using patterns in search queries. STres
launch, Google Flu Trends has provided useful insights and served as one of the early examples fo
‘nowcasting" based on search trends, which is increasingly used in heafth, economics, and other
N(s. Over time, we've used search signals ocreaepre(hc tion models, upda and|mp|o"

Instead of maintaining our own website going forward, we're now going to empower institutions
who specialize in infectious disease research to use the data to build their own models. Starting
this season, we'll provide Flu and Denque signal data directly to par ners including Columbia
University's Mailman School of Public Healt {oupdate their dashboard), Boston Children’s
Hospital/Harvard, and Centers for Disease Control and Preve “,i:::‘i:i][][  Influenza Division. We will

also continue to make historical Flu and Dengue estimate data available for anyone to see and

analyze.

Flu continues to affect millions of people every year, and while it's still early days for nowcasting
and similar tools for unde IS andmg the spread of diseases like flu and dengue fever—we're excited
to see what comes next. To download the historical data or learm more about becoming a research

nartnar nlaaca vieit tha Cli Trande winh nana




COMPUTERS WITH ATTITUDE NOT ON THE HORIZON
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/ ‘ﬁ‘atson is a cognitive technology that hrocesses information more
like a human than a computer—hy understanding natural language,
generating hypotheses hased on evidence, and learning as it goes.
And learn it does. Watson “gets smarter” in three ways: by heing
taught by its users, by learning from prior interactions, and by being
presented with new information. This means organizations can more

fully understand and use the data that surrounds them, and use that
tlata to make hetter decisions”

~  Whatis IBM Watson?
N4

It Was A Bad Idea For Watson The Supercomputer To Learn The Urban
Dictionary...

Value: Sense making Communication (NLP, contextualized)



WHAT ARE WE DOING? SOME EXAMPLES

DIGGING INTO THE VALUE OF DATA

e Big Data experts 'views (examples Big data, what if-scenarios)

Psychology
Philosophy

Computer Science \K
Business Administration |
Law

Data Science

« HCWs' experiences

Cardiology
Microbiology

UNIVERSITEIT TWENTE. 15



EMPOWERMENT
CRITICAL THOUGHTS

Profiling
« Affinity groups, filter bubble
» Personalizing without knowing persons

Autonomy

« Data sharing > data ownership

« Data arrogance, accountability

« Algorithms rule; are we still in controle

UNIVERSITEIT TWENTE.
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TRUST
CRITICAL THOUGHTS

« Disruptive business models; who benefits?

« Liability; Who is liable when things go wrong?¢

« Accountability; Who has to prove what and how it is regulated?
» Interpretation; Data versus a Clinical eye

UNIVERSITEIT TWENTE.



DATA WISDOM
BIG DATA BIG INSIGHTS?2

USING IT
IS THE HARDEST PART.

* Knowing what vs. knowing why

e Relationships are correlational, not causal

 Quantity above quality

* Those who generate data, do not have the knowledge to analyse. Those

who analyse lack domain insights

 Data education to support critical and creative thinking

* Multidisciplinary Data-skills

UNIVERSITEIT TWENTE.

Wisdom is the
effective use
of knowledge
in decision

making

Wisdom

Knowledge

Information

Data



EVIDENCE
CRITICAL THOUGHTS

« Search for patterns rather than testing hypotheses

« Ciritical volume, variety, veracity of data

« Beyond RCTs; Life Logging

« Power of Analytics (Machine learning) m

AKADEMIE VAN WETENSCHAPPEN

« Bottom up evidence (reverse epidemiology) EVALUATION OF

NEW TECHNOLOGY IN
HEALTH CARE

IN NEED OF GUIDANCE FOR RELEVANT EVIDENCE

FORESIGHT STUDY

UNIVERSITEIT TWENTE.



BIG DATA
OUR RESEARCH

» Real time monitoring (Lifelogging, use of tech to support health
&wellbeing)

» Persuasive coaching (tailored, contextualized) based on real time
analysis (qual & quan)

» Value of data (empowerment, frust, wisdom, evidence )

UNIVERSITEIT TWENTE.



BIG DATA
WEARABLES @WORK; @ HOME

Head-Mounted Display Unit

Motion Sensors

Touch Pad
Cameras

e GPS, Wireless & Comms
(PU & Batteries

= Unobtrusive life-tracking 24h
= Justin fime coaching

= Prevention of complications
= Empowerment, Trust, Wisdom
= Evidence: real time analysis

Quantified Self @ Work

Twente-Thales ImEdisense Telemonitoring
in stAble Chronic Heart Failure (Twente
TEACH)

THALES %kot

UNIVERSITEIT TWENTE. @%gﬁr}ggiggute @ 21



BIG DATA IN PSYCHIATRY
JUST IN TIME COACHING

MENTAL HEALTH

Can Big Data Help Psychiatry
Unravel the Complexity of Mental
IlIness?

Pervasive Technology to better measure, aggregate and make sense of
behavioral, psychosocial, biometric and geodata to develop

personalized coaching programs,

to make predictions about how a given individual will proceed

&‘éﬁ ) TRANSFORE

< l’/ ' i ' Erasmus MC
: \'f The iBerry Study



BIG DATA IN INFECTION PREVENTION

= Highly Resistant Micro Organism, e.g. MRSA; Zoonotics
(Animal>humans)
= Digital surveillance o frack, trace infections and to develop @

predictive model to prevent outbreaks

That Could

HEALTH 1 CARE

DlNTERh'}EGd

utscnian

ﬁe erland

%% umce ¢€ ZonMw Europdsche Unon

www.deutschland-nederland.eu
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PREDICTIVE MODELING
COOPERATION HEALTH-BUSINESS-SCIENCE

» Integrating geospatial data with epidemiological and clinical data

« to develop a smart surveillance system (EWS)

Path of movements (HCWs inside/outside hospital)
Pathogens and HRMO are monitored real-time (over 5 years)

New computational methods for analysing geospatial and
laboratory data

User centred methods for presenting (visualization of) data

HEALTH 1 CARE

DIN1t-ERilTEGd
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WRAP UP
BIG DATA & BIG HEALTH & BIG VALUE

« Bottom up Medicine
« Management of security/privacy, regulations
« Data Wisdom to make sense of Big Data
« Boundless potentials (health, business, science)
» Evidence via real time observations
« knowing what & knowing why
« individuals vs populations

UNIVERSITEIT TWENTE.



eHealth: Combining Psychology
Technology and Health

How can technology make you healthy? Learn about the design,
application, implementation and evaluation of eHealth.

Go to course — starts 23 May

smw=S  YN|VERSITY
pr=— OF TWENTE.

——— o

MOOC eHealth

FREE online course

hitps://www.futurelearn.com/courses/ehealth

"“RUNNING STATS
HEALTH ST.

Duration: 6 weeks

SRE

View transcript Download video: standard or HD 3 hours pw

I6)

Certificates available

j.vangemert-pijnen@utwente.nl

ABOUT THE COURSE

SHARE
eHealth refers to the use of technologies to improve well-being, health, and
healthcare. It is an umbrella term that captures concepts about the health
context, technology, and people. f L 4 G+ in D<]

In this free online course, we will provide you with insight into the domain

of eHealth, describe methods to develop eHealth, and explain theories that

enable behaviour change and facilitate implementation. You will also EDUCATORS
understand how eHealth technologies are developed and used in practice, -
by means of a variety of case studies, assignments and examples.

Saskia Kelders

This course pays attention to the perspectives of the eHealth developers,

patients, healthcare professionals and healthy people who want to improve

or maintain their health and wellbeing. These perspectives are applied to ﬂ Floor Sieverink
the three main topics of this course: e

¢ During Weeks 1 and 2, we will introduce eHealth and show you how Hanneke Kip
eHealth technologies are used to enable or improve self-care and
prevention, supportive care, and societal health.

* Weeks 3 and 4 will focus on design. You will learn how to design
eHealth that fits the user and the context, and is able to seduce or Lisette van Gemert-Pijnen

UNIVERSITEIT TWENTE. support people nto changing theirbehaviur
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www.healthbytech.com

www.cewr.nl (persuasive technology lab)

s Supporting health by technology VIi

27 MAY 2016, EUROBORG, GRONINGEN - THE NETHERLANDS

UNIVERSITEIT TWENTE.

SUPPORTING HEALTH BY TECHNOLOGY VI

The conference on supporting health by tech

In collaboration with the University Medical Center Groningen and the Center for eHealth &Wellbeing
Research, the Institute for Innovation and Governance studies of the University of Twente presents a new
edition in the successful ‘Supporting Health by Technology’ series.

This year's theme is: Per lized Health , Per ive Coaching using Technology

30.05.16
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The healthcare sector is best placed to benefit from the merging of
physical, digital and biological systems, but it is among the least well
prepared

The healihcare sector is the most likely 1o benefit from what the World Economic Forum calls the “Fourth Industrial
Revolution”, according to executives polled by The Economist Intelligence Unit this week.

Described as an emerging industrial revolution triggered by “a fusion of technologies that is blurring the lines between the
physical, digital and biological spheres”, the Fourth Industrial Revolution is the main focus of debate at this week’s WEF
Annual Meeting in Davos, Switzerland.

To gauge executive opinion on this anficipated megaitrend, The Economist Intelligence Unit this week polled 622 business
leaders, from around the world and a range of indusiries. The poll revealed that a significant majority of executives
believe that healthcare is the sector that will benefit most from its impact (see chart).

.‘w

The Intelligence -~
Economist Unit - ' -

- Which sector do
~ you think is most
kely to benefit from
Fourth Industrial
Revolution?
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PREDICTIVE MODELING

RISK FACTORS USING DATA FROM SMART-COPD INHALERS

| .
Louisville

UNIVERSITEIT TWENTE.



EBOLA SPREAD
eSURVEILLANCE SYSTEMS

UNIVERSITEIT TWENTE.



/ "‘?fﬂlSllll IS a cognitive technology that processes information more
like a human than a computer—~hy understanding natural language,
generating hypotheses hased on evidence, and learning as it goes.

And learn it does. Watson “gets smarter” in three ways: hy being

taught by its users, by learning from prior interactions, and by being
presented with new information. This means organizations canmore

fully understand and use the data that surrounds them, and use that

tata to make better decisions”

December 9, 2015

~ Whatis IBM Watson?

A4

© It Was A Bad Idea For Watson The Supercomputer To Learn

i E;;;?;;T{;‘gegsmg The Urban Dictionary...
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Update with Geospatial data & behavioral data

IDM-Alert” algorithm workflow
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