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Disclosures

 Honoraria for scientific presentations on Al & digitals health, integrative oncology and mind body
medicine from Swiss Hospitals and non-industry organizations
* Active research grants to the University for digital health research from:
« Swiss Cancer Research, newsenselab, Digitalization Initiative of the Zurich Higher Education
Institutions (DIZH), RothenfulRer Foundation, DLR (Innofond)
o Active research grants to the University for Al in evidence synthesis from:
« Swiss National Foundation (SNF, NRP 83): Artificial Intelligence (Al) to Expedite Sex/Gender Analysis
in Evidence Synthesis (2025-2028)
e Swiss MS Foundation: Living Evidence and Gap Map (EGM): A Pilot Study Integrating Artificial
Intelligence (2025-2026)
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The World is Connected

Total Population

8.20

Billion
Urbanization

58.1%

Datareportal, Digital 2025: Global Overview Report

Unique mobile phone
subscribers

5./8

Billion
VS. population

70.5%

Individuals using the internet

5.56

Billion
VS. population

67.9%
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Digitalization in Health Care

 Healthcare is just one part of our increasingly digitilized lives
» Digital health systems can capture nearly everything:

* Health records

 Everyday can be data transformed into health insights

* The analytics that drive diagnoses and treatment plans

Al is part of digitalization!
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Which of the following health services have you used in the last 12
months?

Online Online Online Receive reports Use of my health Use of
appointment consultation guestionnaire via e-mail insurance app healthcare
booking providers’ app

6% 11%

8%
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For which medical services would you evaluate the use of artificial

Intelligence positively?

Support for clinicians in writing reports
Support for clinicians in making diagnoses
Support for clinicians in finding suitable therapies

Support for clinicians in analyzing MRI images

Support for patients to facilitate the understanding
of medical texts (e.g., diagnoses, medical reports)

o

0,1

47,0%

48,6%

0,2

S57,9%

63,6%

64,8%
0,3

0,4

0,5

0,6

0,7
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Al IS DIFFERENT

Al can handle nearly every task that involves
no limits, it is impossible to fully oversee

than anything we've
ever seen in medicine

vast scope: there will be no singular Al experts,
only

www.digital-health-space.ch
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: ( . : )
Al Basics Supervised Learning:
 Labelled data
» Direct feedback
e Output dicti
L utput prediction p
: : )
Unsupervised Learning:
* No label
* No feedback
o Clusteri
% ustering y
Reinforcement Learning
» Decision process
 Reward system
L Interaction with environment p

In medicine: Al = software as
medical device (MDR)

FMH, September 2022, www.fmh.ch
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Keeping the Balance: Benefits vs.

Benefits

Interoperability

Enhanced

patient access Efiiciency

Improved patient Data-driven
outcomes decision making

Challenges of Digitalization in Health Care

Challenges

Interoperability

Informed
consent
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Trust: Clinicians

Impact of Al Explanations on Clinician Trust

Dynamics of Trust!?

Clinician trust in Al depends on: clarity,
relevance, and usability of explanations

Cognitive-Based Trust: Understanding
Al's logic and accuracy

Affect-Based Trust: Emotional
perceptions and past experiences

BIincreased Trust = No Effect = Mixed Impact ¢

1Rosenbacke et al. IMIR Al 2024 Policy Press 2023
2Zhang et al. Frontiers in Robotics and Al 2023

Challenges?

Over-trust: Blind reliance on Al
systems

Distrust: Skepticism from unclear
explanations

Privacy concerns: Fear of data
misuse’

Fear of automation replacing jobs

System failures in critical scenarios
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Trust: Patients

Key Influencing Factors

Human Interaction: Al to augment not
replacel?

Transparency: Patients are more likely to
trust Al when its processes and decisions
are explainable!?

Privacy/Security: Fear of data misuse or
unauthorized sharing significantly reduces
trust®3

Wu et al. BMJ Open 2022

2Pesapane et al. Life 2024

SRobertson et al. PLOS Digital Health 2023

4Wang et al. Transactions of Technology and Society 2024

Statistics

of patients worry about data privacy in Al
applications?

of surveyed patients believe radiologists should
always provide final interpretations of mammograms
while
of those participants acknowledged Al’s utility in
diagnostics?

fewer concerns about misuse and bias are
exhibited by patients with higher Al knowledge*

Challenges
Fear of losing human connection®3
Accountability’3

Cultural and demographic variations?!?
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Al Development

Technology-Centric Perspective 76% of publications showed a predominant focus on the technical
orientation of Al over human-centered approaches?

 Dominates current research
e Technical & engineering aspects
 Views Al as an autonomous agent

VS.

Human-Centric Perspective

* Advocates for a socio-technical system
» Prioritizes trust, adaptability & collaboration
* Recognizes Al as a teammate

Berretta et al. Frontiers in Artificial Intelligence 2023
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Biases in Al Algorithms

Challenges in data

Lack of fair data integration

Inherent biases In
research data

Absence of guidelines or
recommendations

Limited awareness in the

existence of biases in Al Healthcare disparities

Vorisek et al, J Med Internet Res, 2023
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More Data Sources -

Prediction of disease risks and
optimization of key factors in
cardiovascular and metabolic

diseases

\_ /

More Precision

\_

Disease detection, health
analyses, and treatment
recommendations

J

\_

Toxicity prediction in the
development of new drugs.

J
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Electronic Health Records (EHRs): WHO European Region

AN
[ EHRSs are real-time, patient centered records providing immediate, secure access to authorized users}

Use of EHR systems in primary, secondary and
87% of Member States have a national tertiary health care

EHR system, regional EHRs, or a 100

patient portal

91% of Member States have
legislation supporting NEHR use

37% of Member States cite
insufficient funding as the biggest
barrier to EHR implementation

Percentage of Member States (%)
a1
o

Primary Care Secondary Care Tertiary Care

m Used routinely  mUsed occasionally  mEXxists, but not used

World Health Organization. WHO Regional Office for Europe 2023
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Implementing Big Data in Healthcare: WHO European Region

Current Trends Key Challenges

Treatment tracking and risk assessment Ethical concerns: Al bias

_ _ _ _ Privacy: 32% regulate private sector use
Disease surveillance & public health planning
Interoperability: Inconsistent data formats

Clinical decision support systems Funding: 37% of countries lack resources

Future Direction

[ Standardized global policy frameworks ]
[

[ Enhanced Al integration in diagnostics ]
I

[ Responsible data governance models ]

World Health Organization. WHO Regional Office for Europe 2023
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Training for Health Professionals on Digital Health
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Medicine Nursing and Public health  Medical Pharmacy Biomendical Dentistry Other
midwivery informatic and life
sciences

m 2015 m2022
World Health Organization. WHO Regional Office for Europe. 2023
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Open Science & Reproducibility at UZH

(

\_

Public and free access to scientific work and data, code, educational
materials, and publications is a core concern of open science

\

J

www.uzh.ch
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Digitalization at UZH: An Interdisciplinary Approach

Since 2018 UZH’s competence center
for digital transformation

www.dsi.uzh.ch

Digital Strategy Board advises the Executive
Board of the University on strategic matters of
digitalization

www.digital.uzh.ch
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DSI Strategy Lab: Al in Medicine - A Participatory Process

Citizens
Health Professionals Swiss Population
Faculty Experts Media Experts N = 1500

Focus
Groups &
Talks

Al in hospitals Scenario based Optimized case Recommendations
case studies studies for Digital Twins
- Prevention (Cancer) l from different
- Diagnosis perspectives
- Treatment (Cancer) Digital Twin as
- Resource Allocation far future

scenario
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Digital Twins / Digital Twin Services / \

4 R

A software = a virtual representation of an
Individual’s physiological state, updated
using real-time data from sensors and
medical devices, with the purpose of
simulating, predicting and optimizing health
outcomes through advanced analysis and

\_modelling. )
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Scoping Reviews on Digital Twins Applications

Katsoulakis et al npj digital medicine 2024
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Opportunities for Digital Twins in Health Care

Diagnosis: Your digital twin analyzes symptoms in real-time, enhancing accuracy
Prognosis: Simulates disease progression in your virtual counterpart before it happens
Treatment: Tests therapies on your digital twin first, minimizing real-world side effects

Prevention: Identifies risk patterns early, transforming reactive care into proactive health

How will this change the framework of Evidence Based Medicine? >

© www.digital-health-space.ch
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Acceptance of Digital Twins

16-39 y Female Male

All '
8%
Suppose there i ‘ ai
were already
digital twins:
Would you
yourself 40-64 y
welcome the i ChatGPT user yes ChatGPT user no
existence of a d‘ :
digital twin so
that your health
could be
maintained and >65 y
any illnesses

could be better ﬂ

UZH DSI — Representative Population Survey in Switzerland 2023
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Recommendations for Digital Twins: Choice & Access to Health Care

Personal control — Individuals decide if/how their digital twin is
created and used

Flexible healthcare — Care remains available for those opting out

Empowerment through education — Investment in Digital Skills
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Recommendations for Digital Twins:
Collaboration & Communication in a Human- Digital Twin - Team

Digital twins are integrated into interprofessional
treatment teams, where the necessary competencies
are avallable, and responsibilities are clarified.
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What do we know about Human - Al Teams (from Economics Research)
Replacement (Al only) vs. Augmentation (Al Assistance)

COMBINING HUMAN EXPERTISE WITH ARTIFICIAL INTELLIGENCE:
EXPERIMENTAL EVIDENCE FROM RADIOLOGY

Nikhil Agarwal
Alex Moehring
Pranav Rajpurkar
Tobias Salz

Working Paper 31422
http://www.nber.org/papers/w31422

NATIONAL BUREAU OF ECONOMIC RESEARCH
1050 Massachusetts Avenue
Cambridge, MA 02138
July 2023, Revised March 2024

Demir et al. Dell’Acqua et al.

« Worse coordination in Human-Al teams compared to Working with Al...
Human-only teams  More coordination errors

* Less proactive communication (anticipation) « Worse performance

« Generally less communication in teams with Al e Less effort

Dell'’Acqua et al. Review of Economics and Statistics 2023
Demir et al. Proceedings of the Human Factors and Ergonomics Society Annual Meeting 2017
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Human — Al — Teams

Collaboration between humans and Al systems where both act as team members with

Four Conditions for Successful Teams

1. Understanding Al behavior: Humans to
anticipate Al

2. Trustin Al systems: Key to appropriate use

3. Accurate decision-making: Leveraging Al
outputs effectively

4. Control: Humans as directors

Berretta et al. Frontiers in Artificial Intelligence 2023
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“We need a future where healthcare is not only
centered around human needs and values but
also fosters a meaningful, symbiotic
relationship between humans and Al.
Therefore, we must contribute to a healthcare
ecosystem that leverages technology to
enhance well-being, without losing the

essence of what makes us human”

C.M. Witt, www.digital-health-space.ch, 2024
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