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Will Al replace doctors?



Will Al replace doctors?

Possibly, if health system continues to have
unmet needs and / or if Al continues to develop.



Technical Perspective



What do patients want from doctors?

* Increasingly standardized and transactional
* Focus on diagnhosis and treatment
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Arguments for replacement
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Original Investigation | Health Informatics

Large Language Model Influence on Diagnostic Reasoning
A Randomized Clinical Trial

Ethan Goh, MBBS, MS; Robert Gallo, MD; Jason Hom, MD:; Eric Strong, MD:; Yingjie Weng, MHS; Hannah Kerman, MD; Joséphine A. Cool, MD:;
Zahir Kanjee, MD, MPH; Andrew 5. Parsons, MD, MPH; Neera Ahuja, MD; Eric Horvitz, MD, PhD; Daniel Yang, MD; Arnold Milstein, MD;

Andrew P. J. Olson, MD; Adam Rodman, MD, MPH; Jonathan H. Chen, MD, PhD 3 e z < a Sl %
eFigure 1. Distribution of Diagnostic Performance Scores of Physician + GPT-4 vs. Physician +
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Article | Open access | Published: 09 April 2025

Towards conversational diagnostic artificial
intelligence

Tao Tu E, Mike Schaekermann B, Anil Palepu, Khaled Saab, Jan Freyberg, Ryutaro Tanno, Amy Wang,

Brenna Li, Mohamed Amin, Yong Cheng, Elahe Vedadi, Nenad Tomasev, Shekoofeh Azizi, Karan Singhal, Le

Hou, Albert Webson, Kavita Kulkarni, S. Sara Mahdavi, Christopher Semturs, Juraj Gottweis, Joelle Barral,

Katherine Chou, Greg S. Corrado, Yossi Matias, ... Vivek Natarajan 8+ show authors

Nature (2025) | Cite this article
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Al Augments Humans
Article  Open access Published: 28 October 2024 =
When combinations of humans and Al are useful: A e
. ] . Human (no Al
systematlc review and meta-anaIySIs

Michelle Vaccaro, Abdullah Almaatouq & Thomas Malone &3

Nature Human Behaviour 8, 2293-2303 (2024) ‘ Cite this article

Average boost:
Hedges'g = 0.64

(medium—large)

0.2 small | 0.5 medium | 0.8 larg:

Adding Al to humans typically improves performance, but this
effect may be different depending on the conditions.

Human > Al Al >human
Baseline performance Combined performance Baseline performance [ Combined performance
Best achievable performance | [ Best achievable performance Best achievable performance J { Best achievable performance }

When Al is already much better than humans, adding a human rarely beats Al alone.
When humans are already strong, Al can complement and push performance y u pacding y
beyond either alone.

In fact, it can lower the Al performance.




Safety of alarge language model-based nature health
clinical decisionsupportsysteminAfrican  Ppublished online: 10 March 2026
primary healthcare

Ambrose Agweyu'?*?, Paul Mwaniki'?, Wilkister Musau®, Robert Korom®,
Lynda Isaaka'?, Conrad Wanyama'?, Sarah Kiptinness®, Najib Adan®,
Mira Emmanuel-Fabula®°® & Bilal A. Mateen®’®

362
No, they appeared to persist with the (potentially) harmful action
724 411%
No - no evidence of impact
Helpful 470
No risk of harm was noted previously, AND no new potentially
harmful actions were introduced in the final documentation
16
219
244 Yes - slightly 114
66 No risk of harm was noted previously, BUT a new potentially
212 gg harmful actionwas introduced in the final documentation
Neither helpful nor unhelpful 5 )
188 Yes - significantly 640 > Yes - partially
14
mps Actively unhelpful 3 3 1736 ' Yes - fully
How helpful was Did the clinician modify the final Did the changes made by the
the Al consult? documentation to align with the clinician reduce risk of harm?

LLM response?



Arguments against replacement
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Human-Al collectives most accurately diagnose clinical vignettes

Nikolas Zaller® &, Julian Berger &, Irving Lin™, Nathan Fu” ,Jayanth Komarneni®, Gioele Barabucci“l®), Kyle Laskowski™ &%, Victor Shia”
Benjamin Harack®(2), Eugene A. Chu'(2), Vito Trianni®), Ralf H. ). M. Kurvers®" (), and Stefan M. Herzog™ '~

2025 Vol 122 No. 24 e2426153122
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Article https://doi.org/10.1038/541591-025-04074-y

Reliability of LLMs as medical assistants
forthe general public: arandomized
preregistered study

Received: 4 May 2025 Andrew M. Bean®', Rebecca Elizabeth Payne ®2%4, Guy Parsons®'5,
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Challenges

* Problematic Al systems
* Sycophantic bias
e Hallucinations
e Potential misalighment



But for some of us, this may be
already sufficient.



February 10, 2026

. . ASSOCIATION CANADIAN
Doctors warn: Canadians are turning to Al for ~ méoicair {9 = Meoicar

. . . . . CANADIENNE ASSOCIATION
health information and it is hurting them

A new survey from the Canadian Medical Association (CMA) shows that most Canadians (89%) go online for

health information for a variety of reasons, including that it's faster and more convenient than trying to access
care through the health system. While only a quarter of Canadians (27%) trust Al to provide accurate health
information, about half are using Al tools to diagnose or treat their health issues.




For others, it may take more.



Public Perception of Physicians Who Use Artificial

Intelligence
Moritz Reis, MSC1'2; Florian Reis, MD3; Wilfried Kunde, PhD!
JAMA Netw Open
Published Online: July 17, 2025 Figure 1. Mean Ratings for Each Experimental Condition and Rating Dimension
2025;8;(7):e2521643.
) ) Control —— Diagnostic Al
doi:10.1001/jamanetworkopen.2025.21643 Administrative Al Therapeutic Al
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Ratings are scaled from 1 to 5. Error bars show SEs of the individual means.




The Complicated
Stakes of the AI Race
Between the U.S. and
China

by Jared Cohen

Jared Cohen is the president of global affairs
at Goldman Sachs.

FEB 18, 2026 8:58 AM PT
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Article Open access Published: 25 March 2026
Towards end-to-end automation of Al research

Chris Lu, Cong Lu, Robert Tjarko Lange, Yutaro Yamada & Shengran Hu, Jakob Foerster, David Ha &3 &
Jeff Clune &

Nature 651, 914-919 (2026) ‘ Cite this article




For some, Al replacement may
never be acceptable.



Working Paper 26-017

Performance or Principle:
Resistance to Artificial
Intelligence 1n the U.S. Labor
Market

Simon Friis
James W. Riley

Harvard

Business
School

Performance-based
resistance

Total resistance

Principle-based
resistance

Technological capability

Rank | Occupation Repugnance score
Most repugnant
1 Clergy 5.91[5.44, 6.31]
2 Childcare Workers 5.86 [5.31, 6.26]
4 Marriage and Family Therapists 5.64 [5.12, 6.04]
6 Administrative Law Judges, Adjudicators, and Hearing Officers | 5.62 [4.82, 6.10]
9 Athletes and Sports Competitors 5.52 [4.82, 6.01]
11 Craft Artists 5.50[5.00, 5.95]
17 Police and Sheriff's Patrol Officers 5.40 [4.89, 5.81]
27 Funeral Attendants 5.28 [4.54, 5.89]
48 Barbers 5.03 [4.41, 5.52]
50 Actors 5.01 [4.43,5.57]
Least repugnant
904 | Derrick Operators, Oil and Gas 2.72[2.26, 3.29]
911 Cashiers 2.67 [2.10, 3.42]
913 Janitors and Cleaners, Except Maids and Housekeeping 267 [2.15, 3.32]
Cleaners
924 | Data Entry Keyers 2.55[2.05, 3.25]
926 | Segmental Pavers 2.55[2.10, 3.05]
927 | Biostatisticians 2.54 [2.14, 3.04]
930 | Switchboard Operators, Including Answering Service 2.52[2.02, 3.27]
936 | Transportation Planners 2.38[1.92, 2.93]
938 | Search Marketing Strategists 2.31[1.91, 2.89]
940 | File Clerks 2.17[1.69, 2.84]




In general
Superior Al / Al as only option
Policy
replaces
Poor access to care d octors
Stagnating care quality Problem Politics Demand for health system

Need for efficiency Improvement




So, what now?



Al Competency: Current State and Challenges

Sian Tsuei " 2

(LLM) competency.

Table 1. Hierarchical progression of artificial intelligence (Al) and large language model

Published on 03.Mar.2026 in Vol 12 (2026)

Competency domains
implicated

Goals of
competency for
trainees

Examples of
trainee
competencies

Level of Type of
JMIR Medical Education competency _competency
Foundational Cognitive
competency
Advanced Operational
competency
Most Meta-Al
advanced competency

e Al
fundamentals

e FEthical and
legal
considerations

» Data analysis
and
management

e Use of Al tools

e Evaluation of
Al tools

e Use of Al tools

Understand the
theoretical and
operational
approaches,
benefits, and
limitations of
LLMs

Use LLMs
appropriately,
recognizing
ethical, social,
cultural, and
legal
implications and
limitations

Choose
appropriate LLM
for the clinical
context

Explain how
deep learning
works

Understand
best practices
for data
storage

Understand
relevant
indicators of
LLM
performance



Some Simple Economics of AGI*

Christian Catalini (MIT)
Xiang Hui (WashU)
Jane Wu (UCLA)

February 26, 2026 GO gle 2026-03-09

A prospective clinical feasibility study
of a conversational diagnostic Al in

Falling Cost to Automate vs Flat Cost to Verify an ambulatory primary care clinic

1.2 - —— Cost to Automate (cA)
- "3 3 5 w1 2 x 1
Cost to Ve rlfy (cH) Peter Brodeur~, Jacob M. Koshy*~, Anil Palepu™', Khaled S?ab , Ava Homiar®, Roma Ruparel ;
Charles Wu®, Ryutaro Tanno?, Joseph Xu!, Amy Wang!, David Stutz?, Hannah M. Ferrera®, David Barrett?,
Lindsey Crowley®, Jihyeon Lee!, Spencer E. Rittner*, Ellery Wulczyn!, Selena K. Zhang®, Elahe Vedadi?,
Christine G. Kohn®, Kavita Kulkarni', Vinay Kadiyala®, S. Sara Mahdavi?, Wendy Du®, Jessica Williams', David
1.0 1 Feinbloom®, Renee Wong', Tao Tu?, Petar Sirkovic!, Alessio Orlandi’!, Christopher Semturs', Yun Liu', Juraj
Gottweis', Dale R. Webster!, Joélle Barral®, Katherine Chou', Pushmeet Kohli, Avinatan Hassidim', Yossi
Matias!, James Manyika!, Rob Fields®, Jonathan X. Li®, Marc L. Cohen?, Vivek Natarajan2,
Mike Schaekermann®?!, Alan Karthikesalingam®? and Adam Rodman'-13
0.8 “Equal contributions, 'Equal leadership, ! Google Research, 2Google DeepMind, *Beth Israel Deaconess Medical Center, *Beth Israel
-2 Lahey Health, SHarvard Medical School, 6Massachusetts General Hospital
= Measurability Gap (Am)
=}
o
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The NEW ENGLAND
JOURNAL of MEDICINE

How Al Impacts Skill Formation

Al-Enabled Precision-Education Systems —
Transforming Lifelong Learning in

Judy Hanwen Shen* Alex Tamkin'

Medicine February 3, 2026

Authors: Sanjay V. Desai, M.D., Sal Khan, M.B.A., and Kimberly Lomis, M.D. Author Info &
Affiliations

arXiv:2601.20245v2 [cs.CY] 1 Feb 2026

Published February 21, 2026 | N Engl ] Med 2026;394:838-841 | DOI: 10.1056/NEJMp2512935

VOL. 394 NO. 9 | Copyright © 2026

® Short, targeted
7/ clerkships

»/V\ 'Y
_Clinician |  Current Skill Gaps

°
No-touch, continuous
assessment with
real-time feedback

Standard System
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« Randomness of
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and Licensure
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+ Adaptive m [ | AlData =/ Dashhoar ? = | Code-
- Low-friction ‘ | Exchange o Justietme Conceptual -
2 2 (medicaﬁ school to / Al tutor and Pt 24min Explanﬂ“ﬂn
) ‘ residency post-match) pe practice I r'“:l ui "'.l" BB%
> : d A Coaching support @ 22min A
ncreasea supervision !
§ and feedback related to ® Recommended 65%
¥ specific competencies ./ educational content (=]
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S , W
®" Informed rotation sequence
1 | Learner N e
J Dashboard =
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simulation c]' =

19.5min Delegation

39%
Progressive

23min Al Reliance

Iterative Al

« Limited exposure to patients with certain diseases (e.g., RSV) 35% IMimin Dehu gging
« Lower competency in various medical areas (e.g., respiratory distress)
v « Little observation and feedback about communication 24%
« Limited experience leading family meetings
L > .
Medical School Residency Fellowship, % 5
Certification, Completion Time
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- What is AI? Available by April 1, 2026 on Amazon
- How is it used for clinical

and administrative tasks? Free electronic copy at siantsuei.com
G - What are the clinical,
technical, ethical, and E-mail me (Sian.Tsuei@gmail.com)
regulatory Follow me on LinkedIn (Sian Tsuei)
concerns?

") @ - Will Al replace doctors?

Q - How can we shape the
Sian Tsuei MD, PhD future of medical Al?

Medical Al
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What about empathy?



Arguments for replacement



Al chatbots versus human healthcare

professionals: a systematic review and meta-

analysis of empathy in patient care 3

Alastair Howcroft ™, Amber Bennett-Weston, Ahmad Khan, Joseff Griffiths,

Simon Gay, Jeremy Howick

British Medical Bulletin, Volume 156, Issue 1, December 2025, |daf017,
https://doi.org/10.1093/bmb/ldaf017

Published: 20 October2025  Article history v

Growing points

Our findings indicate that, in text-only scenarios, Al chatbots are

frequently perceived as more empathic than human HCPs.

Study or Subgroup

Std. Mean Difference

SE Weight

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

1.1.1 GPT-3.5
Ayers 2023
Maida 2024
Reynolds 2024

Wan 2024
Subtotal (95% CI)

1.9143 0.1225 8.3%
0.15 0.041 8.7%

-0.9874 0.27 71%

0.7858 0.0446 8.7%
32.8%

1.91[1.67, 2.15]
0.15[0.07, 0.23]
-0.99 [-1.52, -0.46]

0.79 [0.70, 0.87]
0.51 [-0.14, 1.16]

Heterogeneity: Tau? = 0.42; Chi? = 277.50, df = 3 (P < 0.00001); I? = 99%
Test for overall effect: Z=1.54 (P =0.12)

1.1.2 GPT-4
Armbruster 2024
Guo 2024

He 2024

Meyer 2024

Small 2024
Soroudi 2024

Xu 2024
Yonatan-Leus 2024

Yong 2024
Subtotal (95% ClI)

1.4445 0.1591 8.1%
1.421 0.291 6.9%
0.8048 0.0951 8.5%
1.4363 0.1589  8.1%
0.48 0.1633 8.1%
0.8297 0.4706  5.2%
0.2291 0.1456  8.2%
0.9727 0.1222 8.3%

2.0757 0.4105 5.8%
67.2%

1.44 [1.13, 1.76]
1.42 [0.85, 1.99]
0.80 [0.62, 0.99]
1.44 [1.12, 1.75]
0.48 [0.16, 0.80]

0.83 [-0.09, 1.75]

0.23 [-0.06, 0.51]
0.97 [0.73, 1.21]

2.08 [1.27, 2.88]
1.03 [0.71, 1.35]

Heterogeneity: Tau? = 0.19; Chi? = 63.72, df = 8 (P < 0.00001); I> = 87%
Test for overall effect: Z = 6.33 (P < 0.00001)

Total (95% CI)

100.0%

0.87 [0.54, 1.20]

Heterogeneity: Tau? = 0.33; Chi? = 385.45, df = 12 (P < 0.00001); I? = 97%
Test for overall effect: Z =5.14 (P < 0.00001)
Test for subaroup differences: Chi? = 1.98, df =1 (P = 0.16), 1> =49.4%

’
L 3
i
-2 1 0 1 2

Favours HCPs Favours GPT



Arguments against replacement



Alwill never convey the essence
of human empathy

nature humanbehaviour

Volume 7 | November 2023 | 1808-1809

Anat Perry
Recognizing Emotion Is Not Empathy Requires the Possibility Why Effort Gives Empathy Its Meaning
the Same as Understanding It. of Shared Feeling

Al can simulate response—but cannot feel.

Value of
Empathy

| "l understand |
how you feel”

Sadness: 92%

Experiences and . Detects patterns Shared Human Emotion Simulated Al Response Limited, chosen, effortful = Unlimited, effortless,
interprets meaning | and labels emotions - signals you matter — o signal of special care




e
nature human behaviour

. . a Predicted values of perceived empathy
Comparing the value of perceived human

versus Al-generated empathy

Matan Rubin®"", Joanna Z. Li®*®, Federico Zimmerman?3, Desmond C. Ong®,

Amit Goldenberg®2°* & Anat Perry®'®

Perceived empathy in response

5.0 —
75 | Condition
= Human
n=575
0 -| participants
I | | |
2.5 5.0 7.5 10.0

Human aided by Al/Al edited by human



ARTICLES - Volume 10, Issue 10, P896-903, October 2025  [SAIISICE RIS

Endoscopist deskilling risk after exposure to artificial intelligence
in colonoscopy: a multicentre, observational study

Marek Bugajski, MD € - Hans O Adami, MD £8 - Johannes Blom, MD M - Marek Buszkiewicz, MDJ -
Natalie Halvorsen, MD f - Prof Cesare Hassan, MD %! - Tomasz Romanczyk, MD P -

Prof @yvind Holme, MD ™" - Krzysztof Jarus, MD ° - Shona Fielding, PhD P - Melina Kunar, PhD 9 - 207
Prof Maria Pellise, MD "% - Nastazja Pilonis, MD % - Prof Michat Filip Kamiriski, MD "W -
Prof Mette Kalager, MD - Prof Michael Bretthauer, MD - Prof Yuichi Mori, MD ** Show less e -
(]
5
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How Are Canadians Regulating
Artificial Intelligence for Healthcare?
A Briet Analysis of the Current
Legal Directions, Challenges

and Deficiencies
Sian Hsiang-Te Tsuei, MD, Pub, CCFP
HealthcarePapers 22(4) April 2025 : 44-51.doi:10.12927/hcpap.2025.27571

Regulatory Challenges

Unpredictable
evidence
needs

Unpredictable Unpredictable Unclear ethical

developments use boundaries




Regulatory Paradigms Regulatory Consequences

Miss
problematic Al

Flexible
tools

regulations

Regulatory
capture

Industry “self-
regulates”

Post hoc
ethical
deliberations
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