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 Understand more about primary care data;1.

 Review opportunities for & examples of AI in primary care;2.

 Discuss considerations for implementing AI tools in

primary care.

3.

Learning Objectives



Agenda

 Why primary care?1.
 Data2.
 Applications3.
 Implementation4.



Why Primary Care?
Majority of encounters in healthcare
system

Comprehensive, relational & preventative
care throughout lifespan

High EMR system uptake & use

Many potential applications to enhance
patient care, address health inequities,
improve clinical workflow & reduce
administrative burden



Crisis in Primary Care



Crisis in Primary Care
Provider burnout
High administrative burden
Family physician shortage
Stretched resources
Aging population
Growing patient complexity
Inequities in access & outcomes
Waning continuity & integration
Declining interest in FM training

https://www.primarycarecrisis2023.ca/resources



AI in Healthcare Settings

Meskó B & Radó N. A guide to
artificial intelligence in health
care. The Medical Futurist 2019.



Meskó B & Radó N. A guide to
artificial intelligence in health
care. The Medical Futurist 2019.

Many challenges but
big opportunities!

AI in Healthcare Settings



Priorities for AI in PC
 Preventative care and risk profiling1.
 Patient self-management of condition(s)2.
 Management and synthesis of information3.
 Improved communication between PC and AI stakeholders4.
 Data sharing and interoperability5.
(tie) Clinical decision support6.

   6.(tie) Administrative staff support
   8. Practitioner clerical and routine task support 
   9. Increased mental healthcare capacity and support

Kueper JK, Terry A, Bahniwal R, et al.



Primary Care
Data



Primary Care Electronic Medical Record (EMR) Data

 Images generated by DALL-E 2, Dec 6, 2023, Open AI, https://labs.openai.com/



Primary Care Electronic Medical Record (EMR) Data

 Images generated by DALL-E 2, Dec 6, 2023, Open AI, https://labs.openai.com/



Network of 7 Ontario PBRNs
De-identified EMR data ~1.5M
patients
Supports multi-jurisdictional
clinical research in Ontario

Pan-Canadian network of
primary care practice-based
research networks
De-identified EMR data ~2M
patients

cpcssn.ca

poplarnetwork.ca



AI Applications
for Primary Care



1. Enhancing Health Equity



Objectives

 Can we use AI to derive social determinants of health (SDoH) from primary
care EMR data?

1.

 What do primary care clinicians & leaders think?2.
 How can we co-design AI-derived SDoH information for use in a Family
Health Team?

3.

Methods

EMR data from St. Michael’s Hospital Family Health Team (~17,000 patients)
Tested rule-based approach & supervised machine-learning 



Findings

Variable performance

Overall accuracy for 5 determinants: 

Immigrant status: 60.5% (rule), 65.0% (ML)

*Housing instability: 93.8% (rule), >80% (ML)

*Income insecurity: 68.9% (rule), >73% (ML)

*Sexual orientation: 37.4-99.8% (rule), 88.3% (ML)

*Gender: 98.9-99.7% (rule), 90.5-99.5% (ML)

*preliminary results



2. Data Science Methodology



2. Data Science Methodology
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Semi-supervised ML
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3. Public Health Surveillance



3. Public Health Surveillance

 Image generated by DALL-E 2, Dec 7, 2023, Open AI, https://labs.openai.com/



4. Addressing Family Physician Admin Burden

Time motion study1.
Develop AI tool using real-
world EMR data

2.

Pilot & evaluate tool in 3
FM clinics

3.



Implementing AI
in Primary Care



A Few Considerations

AI & data science are team sports!
Engage & co-design with clinicians,
patients & communities early
Think carefully about bias & fairness
(e.g., consequences of FP / FN)
“Move fast & break things” probably
not appropriate for healthcare 



Canada Health Infoway Toolkit for AI Implementers
in Healthcare

6 modules for healthcare organizations: key risks, regulation
of AI, opportunities & investments, change management,
governance 

Implementing ML in medicine (Verma AA et al.) &
Evaluation of ML solutions in medicine (Antoniou T
& Mamdani M)

3 phase framework with implementation steps, team design &
considerations; outline of a comprehensive, multifaceted
evaluation plan

Upstream Lab Resources (upstreamlab.org)

AI in Family Medicine webinars

Helpful
Resources



Questions?

sgaries@ucalgary.ca


