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Why Doctors Reject Tools That ® o ®
Make Their Jobs Easier R

From the thermometer’s invention onward, physicians have feared—incorrectly—that new
technology would make their jobs obsolete
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Technological advances impacting healthcare and the magnitude of disruption.
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Technology (Digital Medicine, Genomics, Al & Robotics)  Proportion of workforce affected
2020 2025 2030 2035 2040

Telemedicine
Smartphone apps
GI |tal_ Sensors and wearables for
Py 1 diagnostics and remote monitoring
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Speech recognition and natural
language processing (NLP)
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Virtual and augmented reality
6.
Automated image
3 | interpretation using Al
Interventional and
g rehabilitative robotics
Predictive analytics using Al
9.

Writing the genome

Figure 1: Top 10 digital healthcare technologies and their projected impact on the NHS
workforce from 2020 to 2040
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The spark .

BMJ 2018;363:k4563 doi: 10.1136/bmj.k4563 (Published 7 November 2018)
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Could artificial intelligence make doctors obsolete?

Machines that can learn and correct themselves already perform better than doctors at some tasks,
says Jorg Goldhahn, but Vanessa Rampton and Giatgen A Spinas maintain that machines will
never be able to replicate the inter-relational quality of the therapeutic nature of the doctor-patient
relationship

Doctors [ NG vill become obsolete [NEGTN

In the meantime, we should expect stepwise introduction of Al
technology in promising areas, such as image analysis or pattern

Could artificial intelligence make doctors obsolete?
Goldhahn J, Rampton V, Spinas G. BMJ 2018;363:k4563 -



Definitions_of artificial intelligence

= “artificial intelligence (Al), the ability of a digital computer or computer-controlled
robot to perform tasks commonly associated with intelligent beings.” Intelligent
beings are those that can adapt to changing circumstances (ENCYCLOPADIA
BRITANNICA)
= Learning
= Reasoning
= Self-correction

= Weak (narrow) Al can only appear to think but is not actually;co'nscious In any
sense of the word. Weak Al simply acts upon and is bound by the rules imposed
on it and it could not go beyond those rules.

= Strong artificial intelligence (strong Al) is an artificial intelligence construct that
has mental capabilities and functions that mimic the human brain.
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https://youtu.be/hoJY5tPw6PQ

From learning to artificial intelligence

ARTIFICIAL INTELLIGENCE

A technique which enables machines
to mimic human behaviour

0O

Artificial Intelligence

e

Machine Learning %" A
J

=9
MACHINELEARNING
Subset of Al techﬁique which use
statistical methods, to enable machines
to improve with eéxperience

Deep Learning

\.

- "PEEP LEARNING
\Subset of ML which make the
computation of multi-layer neural
network feasible
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Characteristics of Al

v Almost unlimited capacity ? Black box

to learn (machine ? Intuition

learning, deep learning) 2 Empathy
j Elg ;:::Ezgdlmg ? Ethical implications
" ol ? Responsibility
J memots ? Da.lta safety

? Privacy

v' Scalable
v' Cheap
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expert knowledge via

Access to almost unlimited
resources

HigH’u’Zyughput data
processing

Complex algorithms

High reproducibility

24/7 online availability
Cheaper service



Al — impact‘of roles (CanMed)
In review Lancet Digital Health

Collaborator: increased collaborations with non-tech professions empowered by Al
(psychologists, physiotherapists, nurses).

A Systems

Leader: need to lead introduction of new Al technologies w/o being pushed. Importance of patient
well-being & first do no harm’'.

Health Advocate: problems of social justice & Al-driven solutions: Who benefits most? Will Al reduce or amplify
current social disparities?

Scholar: need for information literacy, continuous learning about new technolog‘ies,
and understanding Al models to prevent biases.

Professional: physicians should accept rather than prevent Al from taking over certain tasks and
functions, & fiercely protect social sciences and humanities-based CanMEDS roles.

Communicator: importance of managing patient expectations with regards to possibilities offered by Al.

Medical Expert: translating back importance of integrated knowledge inaccessible to Al systems
into health care systems.
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An independent report on behalf of the
Secretary of State for Health and Social Care

Digitalisierung der Medizin: February 2019
Konsequenzen fur die Ausbildung
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Roger Lehmann®, Nicola von Lutterottif, Kuno Schedler?, Johann Steurer”, Christian Wolfrum’
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«Digitalisierung der Medizin»
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