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Artificial intelligence (Al) in health care is rapidly
expanding, with the daily emergence of new
initiatives, topics, and critical issues, making it
challenging for physician leaders to organize and
distill this complex topic. We offer a simple approach
that involves classifying topics by three levels of
scale: the individual, the organization, and the system
or sector. Despite the widespread adoption of Al
applications across all aspects of our daily lives, its
implementation in health care remains limited. There
is a need to engage, in all stages of development, key
stakeholders, specifically governments, technology
companies, health care providers, patients, and civil
society. Cultural, social, and/or regional disparities
can impact the integration of Al in health care,
reflecting varied beliefs, attitudes, and practices. Our
simplified approach to structuring and organizing
this complex subject can serve as a valuable tool

for physician leaders in conducting more focused
discussions with stakeholders and decision-makers.

KEYWORDS: artificial intelligence, engagement,
diversity, implementation, health care, physician
leadership

Perreira TA, Sodhi S, Karsan A, Hassan H, Dale A. Al
in health care: a tool for physician leaders. Can J
Physician Leadersh 2024;10(1):5-8
https://doi.org/10.37964/cr24776

While health systems globally strive to recover from
the SARS-CoV-2 pandemic' and improve, the field
of artificial intelligence (Al) is rapidly expanding,
with the daily emergence of new initiatives, topics,
and critical issues. It is understandably challenging
for physician leaders to stay abreast of the latest
evidence, advances, applications, and opportunities
in Al. Leaders may feel an urgency to act and a

fear of being left behind. The literature suggests
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that Al-induced fear can have a negative effect on
adoption rates.??

We offer a simplified framework to help physician
leaders organize and distill this intricate topic,
hopefully enabling them to have more targeted
discussions that can help expedite decision-making
and project-implementation processes.

Basic levels of analysis

Getting started and identifying where to focus can be
extremely challenging, especially for new physician
leaders. Across scientific disciplines, phenomena

can be examined in many ways. Although levels of
analysis can be quite comprehensive,*® a simple
approach can be taken that involves three basic levels
of scale: the individual, the organization, and the
system or sector.

The individual level is the smallest unit of analysis.

In health care, this is usually the clinician and the
patient. The organization level refers to multiple
individuals working together in an institution. The
system or sector level refers to entities external to an
organization; it can include multiple organizations
and/or networks and can span various domains.

Examining Al across different
levels of scale

Recent systematic reviews of Al and health care are
quite detailed, complex, and extensive.®? Examining
the Al literature through an individual, organization
and system/sector lens can help interlocutors clearly
lay out and visualize the plethora of topics and issues
(Figure 1).

A simple way to start is by considering the user and
the purpose for which they are employing Al. For
example, clinicians use Al to aid in clinical decisions,
early diagnosis and disease prevention, precise

and personalized medicine, remote monitoring of
patients, and consultations. Similarly, patients use Al
to improve medication compliance, as mental health
support (chatbots) and virtual health assistants, and to
access accurate/current medical information.

Topics and critical issues can be categorized at the
organization level by purpose or function. Categories
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Figure 1. Examining Al uses at different levels of scale
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may be broad, such as using Al for prediction of
future events or more narrowly focused on assisting
with administrative tasks.

Finally, topics and critical issues can be categorized
at a system/sector level, with the possibility of further
classification into local, regional (state or province),
and national applications. The framework can be
extended to include international classifications as
well.

Practical applications

This model is simple to apply and easily adaptable
to accommodate new emerging topics and critical
issues as they arise. Examining and discussing Al
in health care at the individual, organizational, and
system level has proven helpful in the following
instances.

Preliminary conversations about Al in

health care — Regardless of audience and expertise
level — system leaders, hospital board members, or
frontline physicians — the framework helps provide

a clear and comprehensive overview of Al in health
care. It offers a systemic outlook, fostering an
understanding of the broader context, while enabling
individuals to identify their position and interests
within the overarching landscape.

Crafting a risk management strategy for Al
deployment — The framework helps one rationally
think through the potential risks, concerns, and
mitigation strategies required at each distinct level.

Organization

+ Resource management

« Operating room block optimization
- Billing, coding, documentation

System/sector

- Epidemic monitoring

. Capacity planning, resource allocation
« Health human resources (workforce planning)
+ Enhanced care pathway planning

- Facilitated relay of clinical information
+ Medical image & video processing

« Health risk prediction

. Pathology analysis

- Internet of Things data collection

+ Genomics

+ Robotics assistance, remote surgery

« Pharmaceutical (drug development)

+ Quantum computing

« Clinical trials, systematic reviews

It enables one to identify risks at different levels

and prioritize the highest, most pertinent, risks. For
example, at the individual level, a clinician using Al as
a clinical decision aid has a much higher risk than,
say, an organization that is using Al to simply send
appointment reminders.

Identifying barriers and enablers for

Al adoption — The individual, organization, and
system levels each have unique barriers and
enablers when it comes to the adoption of Al. The
framework helps leadership to think through and
identify the unique challenges at each level. For
example, at the individual level, both physicians
and their patients must have confidence and

trust regarding the accuracy and reliability of Al
prediction; otherwise, they will not use it. Hence,
education and engagement are key components
to successful adoption at the individual level. At
the system level, depending on the Al initiative,
interoperability and integration of electronic health
records and other technology platforms across
organizations pose substantial challenges for
successful deployment.

Strategic planning and resource allocation — \When
strategic planning and identifying where to dedicate
resources, it is helpful to have a systems perspective.
Methodically discussing the topics at an individual,
organization, and system level can help focus thinking
and achieve consensus on what falls in and, just as
important, outside one’s purview. This approach also
enables one to consider and identify key stakeholders
at each level.
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Policy development — A structured approach enables
the identification of key stakeholders across various
tiers. Government bodies, health professionals,
provider organizations, patient advocacy groups,
and research institutions, to name a few, each
possess different strengths and can contribute to
different aspects of policy development based on
expertise, experience, and perspective. Thinking
through and identifying key stakeholders at the
individual, organization, and system levels can assist
leaders in identifying where they are best suited to
act, while simultaneously discerning areas where
other stakeholders may be better positioned and
equipped to develop and implement guidelines,
ensuring a well-rounded and inclusive policymaking
process.

Cultural, social, and regional disparities
in Al adoption

Perceptions and trust in Al technologies play a
crucial role in determining acceptance and adoption
rates.'® Cultural, social, and/or regional disparities
can impact the integration of Al in health care,
reflecting varied beliefs, attitudes, and practices."
Central to the adoption of any new practice is
engagement.’” Building trust and relationships,
especially in small rural and remote communities, is
vital to the successful introduction and adoption of Al
and technology. Identifying Al-educated community
liaisons who understand local cultures and are able
to communicate the benefits of Al and technology
could assist in bridging the gap between technology
advancement and community acceptance."

Al implementation in health care

The optimism for Al's role in advancing health care
delivery is universally recognized.’ However, despite
the widespread adoption of Al applications across

all aspects of our daily lives, its implementation in
health care remains limited.” Recently, the World
Health Organization issued guidance on ethics and
governance for the use of Al in health, emphasizing
the need to engage, in all stages of development, key
stakeholders, specifically governments, technology
companies, health care providers, patients, and
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civil society."” The literature also suggests that
additional facilitators of Al in health care include
active involvement and oversight in implementation
processes, as well as identification of barriers related
to generalizability and interoperability of new
interventions with existing systems and the quality
and accessibility of data.™

Conclusion

Al is a multifaceted field that continues to evolve.
Having a simplified approach that is structured

and organized can help physician leaders navigate
this complex topic and engage in more effective
dialogues with stakeholders and decision-makers.
By demystifying these complexities and helping

to focus discussions, we strive to facilitate faster
integration and acceptance of Al in health care
settings, recognizing that Al can have risks that must
be identified and addressed (which can be a topic for
a separate article).

References

1.Filip R, Puscaselu RG, Anchidin-Norocel L, Dimian M,
Savage WK. Global challenges to public health care
systems during the COVID-19 pandemic: a review

of pandemic measures and problems. J Pers Med
2022;12(8):1295. https://doi.org/10.3390/jpm12081295
2.Allahham M, Ahmad AYB. Al-induced anxiety in

the assessment of factors influencing the adoption

of mobile payment services in supply chain firms: a
mental accounting perspective. Int J Data Netw Sci
2024:8:505-14. Available: https://tinyurl.com/uxyp7k42
3.Gotgb-Andrzejak E. Al-powered digital
transformation: tools, benefits and challenges for
marketers — case study of LPP. Procedia Comput Sci
2023;219:397-404. Available: hitps://tinyurl.com/
bdz9fh4ds

4.Anderson N, Ones DS, Sinangil HK and Viswesvaran
C. Handbook of industrial, work & organizational
psychology: Volume 1: Personnel psychology.
Thousand Oaks, Calif.: Sage; 2001.

5.Clegg SR and Cooper CL (editors). The SAGE
handbook of organizational behavior. Volume two:
macro approaches. Thousand Oaks, Calif.: Sage;
2008.

6.Ali O, Abdelbaki W, Shrestha A, Elbasi E, Alryalat
MAA, Dwivedi YK. A systematic literature review of

Volume 10 Number 1 a


https://doi.org/10.3390/jpm12081295  
https://tinyurl.com/uxyp7k42
https://tinyurl.com/bdz9fh4s
https://tinyurl.com/bdz9fh4s

HEALTH INFORMATICS: Al in health care: a tool for physician leaders

artificial intelligence in the healthcare sector: benefits,
challenges, methodologies, and functionalities. J
Innov Knowl 2023;8:100333. hitps://doi.org/10.1016/j.
jik.2023.100333

7 Younis HA, Eisa TAE, Nasser M, Sahib TM, Noor
AS, Alyasiri OM, et al. A systematic review and meta-
analysis of artificial intelligence tools in medicine
and healthcare: applications, considerations,
limitations, motivation and challenges. Diagnostics
(Basel) 2024;14(1):109. https://doi.org/10.3390/
diagnostics14010109

8.Li J, Dada A, Puladi B, Kleesiek J, Egger J. ChatGPT
in healthcare: a taxonomy and systematic review.
Comput Methods Programs Biomed 2024:108013.
https://doi.org/10.1016/j.cmpb.2024.108013

9 Tricco AC, Hezam A, Parker A, Nincic V, Harris C,
Fennelly O, et al. Implemented machine learning
tools to inform decision-making for patient

care in hospital settings: a scoping review. BMJ
Open 2023;13:e065845. https://doi.org/10.1136/
bmjopen-2022-065845

10.Daniel S, Luz A. Socioeconomic and cultural
implications of Al integration in health IT DevOps.
2024.

11.Pelletier CA, Pousette A, Ward K, Fox G. Exploring
the perspectives of community members as
research partners in rural and remote areas. Res
Involv Engagem 2020;6:3. https://doi.org/10.1186/
$40900-020-0179-6

12.Harrison R, Prokopy M, Perreira T. Virtual care
post-pandemic: why user engagement is critical

to create and optimise future models of care. Digit
Health 2022;8:20552076221131455. https://doi.
org/10.1177/20552076221131455

13.Bohr A, Memarzadeh K. The rise of artificial
intelligence in healthcare applications. Artificial
Intelligence Healthc 2020:25-60. https://doi.
org/10.1016/B978-0-12-818438-7.00002-2
14.Chomutare T, Tejedor M, Svenning TO, Marco-
Ruiz L, Tayefi M, Lind K, et al. Artificial intelligence
implementation in healthcare: a theory-based
scoping review of barriers and facilitators. Int J
Environ Res Public Health 2022;19(23):16359. https://
doi.org/10.3390/ijerph192316359

15.Ethics and governance of artificial intelligence

for health: guidance on large multi-modal models.
ISBN: 978-92-4-008475-9. Geneva: World Health
Organization; 2024. Available: hitps://www.who.int/
publications/i/item/9789240084759

Authors

Tyrone A. Perreira, PhD, MEd, is an applied research
scientist with the Ontario Hospital Association and

an assistant professor at the University of Toronto's
Institute of Health Policy Management and Evaluation
with the Dalla Lana School of Public Health.

Sundeep Sodhi, PhD(c), MSg, is chief, Strategy,
Member Relations, and Long-Term Health Policy
with Business Planning and Strategy at the Ontario
Hospital Association.

Alia Karsan, LLB, MPP, is director, Research and
Discovery, with Business Planning and Strategy at the
Ontario Hospital Association.

Hazim Hassan, MBA, is vice president, Business
Planning & Strategy at the Ontario Hospital
Association.

Anthony Dale, MPA, is president and CEO of the
Ontario Hospital Association and senior fellow
(adjunct faculty) at the University of Toronto's Institute
of Health Policy Management and Evaluation with the
Dalla Lana School of Public Health.

Conflict of interest: The authors declare no conflicting
interests.

Funding: No financial support was received for this
work.

Author attestation

All authors made substantial contributions to the
conceptual design and drafting of the manuscript. All
authors approved the final version to be published.

Correspondence to: tperreira@oha.com

This article has been peer reviewed.

THE OFFICIAL JOURNAL OF THE CANADIAN SOCIETY OF PHYSICIAN LEADERS CSPLéﬁ‘SCLM


https://doi.org/10.1016/j.jik.2023.100333
https://doi.org/10.1016/j.jik.2023.100333
https://doi.org/10.3390/diagnostics14010109
https://doi.org/10.3390/diagnostics14010109
https://doi.org/10.1016/j.cmpb.2024.108013
https://doi.org/10.1136/bmjopen-2022-065845
https://doi.org/10.1136/bmjopen-2022-065845
https://doi.org/10.1186/s40900-020-0179-6
https://doi.org/10.1186/s40900-020-0179-6
https://doi.org/10.1177/20552076221131455
https://doi.org/10.1177/20552076221131455
https://doi.org/10.1016/B978-0-12-818438-7.00002-2
https://doi.org/10.1016/B978-0-12-818438-7.00002-2
https://doi.org/10.3390/ijerph192316359
https://doi.org/10.3390/ijerph192316359
https://www.who.int/publications/i/item/9789240084759
https://www.who.int/publications/i/item/9789240084759
mailto:tperreira%40oha.com?subject=

