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d r s y l v i m a r t i n . c o m

The views in this presentation are my
own, and are not necessarily the views
of any regulators. I am not speaking
on behalf of any organizations,
including the College of Naturopaths
of Ontario, or their Inquiries,
Complaints  and Reports Committee.

I'm also not trained in computational
linguistics or how to run or interpret AI
algorithms.  This is a general overview
of my understanding of AI.
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Learning objectives

Review how artificial & assisted
intelligence (AI) may benefit patient
care and improve use of clinician
resources.  
The ethics of using AI will be explored
along with the potential risks.  
Current regulatory guidelines and the
research literature will be reviewed for
guidance on decision making when
applying new innovations such as AI in
practice. 

1.

2.

3.



What does it mean to be innovative as
a regulated health professional?



Wearable
devices

Remote
assessment

tools

Innovations in
practice over the

past few years 
Client  

support
tools

Virtual 
care &

dispensaries



Interdisciplinary field spanning computer science,
psychology, linguistics, and philosophy, among others,
focused on creating computers that can perform tasks
normally associated with human intelligence

Artificial, Assisted, Augmented

What is AI?

Chin-Yee B, Upshur R. (2019). The Impact of Artificial Intelligence on Clinical Judgment: A
Briefing Document. Toronto, ON, AMS Healthcare.

Lin, S. Y., Mahoney, M. R., & Sinsky, C. A. (2019). Ten Ways Artificial Intelligence Will Transform
Primary Care. Journal of General Internal Medicine, 34(8), 1626–1630. 



Why focus on AI?





Online survey of 12,052 Canadians. 
60% of patients are comfortable with the use of AI in healthcare

69% comfortable with PHI being used for AI research with informed consent 

Leger survey for Canada Health Infoway

Canada Health Infoway. (2021, November). Canadian Digital Health Survey 2021: Health Innovations and Artificial Intelligence. Leger. 
Accessed online: https://www.infoway-inforoute.ca/en/component/edocman/4018-canadian-digital-health-survey-2021-health-

innovation-artificial-intelligence/view-document?Itemid=103

COMFORT WITH THE USE OF AI IN HEALTHCARE



Virtual care users
Yes   No

Comfort with various uses of AI 

Canada Health Infoway. (2021, November). Canadian Digital Health Survey 2021: Health Innovations and Artificial Intelligence. Leger. 
Accessed online: https://www.infoway-inforoute.ca/en/component/edocman/4018-canadian-digital-health-survey-2021-health-

innovation-artificial-intelligence/view-document?Itemid=103



Supervised 
Unsupervised

Layers of interconnected nodes that receive input and
generate outputs
Similar to nervous system, multi-layered
Natural language processing (NLP) or large language
models - generative AI

Machine learning AI - uses computer systems to “learn”
patterns, create algorithms from large amounts of data. 

Deep learning - multi-layered neural networks

Types of AI

Chin-Yee B, Upshur R. (2019). The Impact of Artificial Intelligence on Clinical Judgment: A
Briefing Document. Toronto, ON, AMS Healthcare.



AI is a little FLOPy



Understands natural human language
AI trained with large data sets to create text, images,
videos, sound, 3D models and drug compounds. 
Clinicians and patients turning to AI for answers

Answer questions
Write text
Translate languages
Learn/teach different topics

Examples: Chat GPT, Google Bert, Med-PALM 2 (Google)
Amazon HealthScribe (no affiliations).

Generative AI

Duffourc, M., & Gerke, S. (2023). Generative AI in Health Care and Liability Risks for Physicians
and Safety Concerns for Patients. JAMA, 330(4), 313–314. doi: 10.1001/jama.2023.9630



ChatGPT performance evaluated on the United States
Medical Licensing Exam (USMLE)
Set of three standardized tests of expert-level
knowledge, which are required for medical licensure
in the United States. 
They found that ChatGPT performed at or near the
passing threshold of 60% accuracy - with no
specialized input from human trainers. 

ChatGPT takes on the USMLE

Kung, T. H., Cheatham, M., Medenilla, A., Sillos, C., Leon, L. D., Elepaño, C., … Tseng, V. (2023).
Performance of ChatGPT on USMLE: Potential for AI-assisted medical education using large

language models. PLOS Digital Health, 2(2), e0000198. doi: 10.1371/journal.pdig.0000198



Chatbot vs MD

Ayers, J. W., Poliak, A., Dredze, M., Leas, E. C., Zhu, Z., Kelley, J. B., … Smith, D. M. (2023). Comparing Physician and Artificial Intelligence
Chatbot Responses to Patient Questions Posted to a Public Social Media Forum. JAMA Internal Medicine, 183(6), 589–596. 

Quality & empathy
Cross-sectional study of public

questions from Reddit’s r/AskDocs
used to draw 195 exchanges.

Question entered into ChatGPT.

Responses evaluated in triplicate
by a team of regulated health care

professionals who evaluated for
quality & empathy. 



195

Preferred
chatbot vs
physician

responses 

Higher prevalence
of empathetic or
very empathetic

responses for
chatbot

Questions Evaluations

78.6% 9.8

585

Ayers, J. W., Poliak, A., Dredze, M., Leas, E. C., Zhu, Z., Kelley, J. B., … Smith, D. M. (2023). Comparing Physician and Artificial Intelligence
Chatbot Responses to Patient Questions Posted to a Public Social Media Forum. JAMA Internal Medicine, 183(6), 589–596. 



How can AI benefit patient care 
and improve use of 
clinician resources?



Better
outcomes &
lower cost

in primary care
Three key areas of transformation 

Provider wellbeing

Lin, S. Y., Mahoney, M. R., & Sinsky, C. A. (2019). Ten Ways Artificial Intelligence Will Transform Primary Care. Journal of General Internal
Medicine, 34(8), 1626–1630. https://doi.org/10.1007/s11606-019-05035-1

Improved patient
experience



Potential benefits: 
clinical care

Improving risk prediction
Support clinical decision making 
Device integration (wearables)
AI diagnostics

Improving accuracy & timeliness of diagnosis 
X-ray, MRI, CT algorithms

Advice & triage
EHR data to predict rosters and provide appropriate
support to meet demands 

Lin, S. Y., Mahoney, M. R., & Sinsky, C. A. (2019). Ten Ways Artificial Intelligence Will Transform Primary Care. Journal of
General Internal Medicine, 34(8), 1626–1630. https://doi.org/10.1007/s11606-019-05035-1



Potential benefits: 
practice management

Documentation facilitation
Chart review for research
Augment patient relationship
Digital health coaching
Optimize operations & resource allocation
Reduce clinician burnout

Lin, S. Y., Mahoney, M. R., & Sinsky, C. A. (2019). Ten Ways Artificial Intelligence Will Transform Primary Care. Journal of
General Internal Medicine, 34(8), 1626–1630. https://doi.org/10.1007/s11606-019-05035-1



Potential benefits: 
clinician-patient relationship

Augmenting clinician-patient relationship
Digital health coaching

diabetes
hypertension
weight management 

AI assisted chat-bots

Lin, S. Y., Mahoney, M. R., & Sinsky, C. A. (2019). Ten Ways Artificial Intelligence Will Transform Primary Care. Journal of
General Internal Medicine, 34(8), 1626–1630. https://doi.org/10.1007/s11606-019-05035-1



AI in use

Predict level of surgical support
MS: summarizes relevant history

Predict changes in care
Assess for discharge

Wound monitoring in chiropody

Flag x-ray for low BMD follow-up

St. Michael’s Hospital: 

Grand River Hospital: 

University Health Network 

Clear Medical Imaging

Foxman, S. (2023, September 28). Can AI Boost Safety and Quality in Patient Care? College of Physicians & Surgeons of Ontario
eDialogue. https://dialogue.cpso.on.ca/2023/09/can-ai-boost-safety-and-quality-in-patient-care/ 



AI research 

Waypoint Centre for Mental Health
Care studying AI for development of
early crisis warning system

University of Waterloo: exploring AI
MRI analysis

University of Toronto: AlphaFold AI
protein structure database
 

Foxman, S. (2023, September 28). Can AI Boost Safety and Quality in Patient Care? College of Physicians & Surgeons of Ontario
eDialogue. https://dialogue.cpso.on.ca/2023/09/can-ai-boost-safety-and-quality-in-patient-care/ 



AI capability in classifying skin cancer

Esteva, A., Kuprel, B., Novoa, R. A., Ko, J., Swetter, S. M., Blau,
H. M., & Thrun, S. (2017). Dermatologist-level classification of
skin cancer with deep neural networks. Nature, 542(7639),

115–118. doi: 10.1038/nature21056

AI capable of classifying skin cancer with
competence comparable to
dermatologists. [US study]

Lee, J. R. H., Pavlova, M., Famouri, M., & Wong, A. (2022).
Cancer-Net SCa: tailored deep neural network designs for
detection of skin cancer from dermoscopy images. BMC

Medical Imaging, 22(1), 143. doi: 10.1186/s12880-022-00871-w

Cancer-Net SCa. University of Waterloo.
Not production ready, but open-source
for any researchers to develop further.
~84% accuracy.



Lifesaving potential
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AI + pathologists Pathologists AI

8% 

6% 

4% 

2% 

0% 

Wang, D., Khosla A., Gargeya, R., Irshad, H., Beck, A.H. (2016, June 18). Deep Learning for Identifying Metastatic Breast Cancer. 
Beth Israel Deaconess Medical Center, Harvard Medical School. CSAIL, Massachusetts Institute of Technology. arXiv:1606.05718

7.5%3.5%0.5%

https://arxiv.org/abs/1606.05718




but clinicians and AI.
It’s not a matter of clinicians vs AI, 



How could NDs be using AI?



What if I told you...



Automated, accurate clinic notes 
Patient consent to record 
With consent clinical conversation is analysed
Transcription is populated
Notepad to record unspoken information 

observation & clinician notes
SOAP notes created in minutes
Option to generate patient summary & handout 
Copy & save to clinical record 
“Express version” doesn’t store patient identifiers

AI charting is here



Patient consent to use AI charting service
Service isn’t responsible for accuracy, completeness,  
appropriateness or quality of final record. 
Can’t replace clinician’s own record keeping.
Clinician must review, complete & authorize final
record to ensure completion in accordance with
regulatory & legal requirements. 
Clinician to review handouts prior to providing to
patients.

The fine details 



PHI maintained in accordance with Personal Health
Information Protection Act (PHIPA).
Generally, patient won’t have access to the draft.* 
Clinician assumes all risk
User agreements & indemnity clauses 
They’re required to act & manage PHIPA breaches
They’ll notify the clinician who is responsible to notify
affected parties & take action
Their staff undergo annual privacy training
Security standards & risk report 

What about privacy?



Social media & blog posts
Email marketing

Image creation
Audio & videos editing & AI voiceover 

AI content creation 

Food & recipe inspiration
Information articles

Presentation outlines
Patient education tools



What are the ethics & risks of using 
AI in clinical practice?



The ethics of AI

Explainability
Communication

Free from bias &
discrimination
Accessibility
Participation of stakeholders

Do no harm
Safety & reliability
Risk mitigation (hacking)

Transparency

Justice, fairness & equity

Non-maleficence 

Data stewardship & minimization

Betterment of humankind  
Freedom & autonomy

Meaningful & informed consent

Impact assessment 
Trust

Privacy

Beneficence 

Accountability & human oversight

Dignity
Sustainability

Kazim, E., & Koshiyama, A. S. (2021). A high-level overview of AI ethics. Patterns, 2(9), 100314. https://doi.org/10.1016/j.patter.2021.100314



"AI must promote the ethical values of the
profession, uphold exacting standards of scientific

inquiry and evidence, and advance equity in
health care."

Crigger, E., Reinbold, K., Hanson, C., Kao, A., Blake, K., & Irons, M. (2022). Trustworthy Augmented Intelligence in Health
Care. Journal of Medical Systems, 46(2), 12. https://doi.org/10.1007/s10916-021-01790-z



Patient 
concerns

Canada Health Infoway. (2021, November). Canadian Digital Health Survey 2021: Health Innovations and Artificial Intelligence. Leger. 
Accessed online: https://www.infoway-inforoute.ca/en/component/edocman/4018-canadian-digital-health-survey-2021-health-

innovation-artificial-intelligence/view-document?Itemid=103



AI typically retrospective, doesn’t perform as well
when applied prospectively
Data may not apply equally from one clinical setting
to another.
Risk of bias in sample populations

AI & clinical judgment

Chin-Yee B, Upshur R. (2019). The Impact of Artificial Intelligence on Clinical Judgment: A
Briefing Document. Toronto, ON, AMS Healthcare.



Could exacerbate inequalities in healthcare - alienate
those unfamiliar with digital technology
May lead to underrepresentation in data

Depends on data from internet or user input
Difficult to understand how answers came to be

General (fact-checking)
Risk of patient harm from misinformation

Fairness

AI Black Box: prevents clinician understanding 

Academic & professional integrity

Challenges with generative AI 

Healthcare Excellence Canada. (2021). Implementing artificial intelligence in Canadian
healthcare: A kit for getting started. Ottawa. Accessed online:

https://www.healthcareexcellence.ca/media/qdmn0p3b/20211208_aireport_en.pdf



Racial bias & gender disparities

Obermeyer, Z., Powers, B., Vogeli, C., & Mullainathan, S. (2019). Dissecting racial bias in an
algorithm used to manage the health of populations. Science, 366(6464), 447–453. 

Armstrong, K., Ravenell, K. L., McMurphy, S., & Putt, M. (2011). Racial/Ethnic Differences in
Physician Distrust in the United States. American Journal of Public Health, 97(7), 1283–1289. 

Algorithms may reproduce racial & gender disparities
Those who build them
The data used to train them

Study: differences between white and black* patients
(race categories used based on hospital records of
patient self-reporting as identifying as black). 
Outcomes highlighted significant issues in data &
algorithm that assessed healthcare costs.  

* Terminology used in research article 



Racial bias & gender disparities

Obermeyer, Z., Powers, B., Vogeli, C., & Mullainathan, S. (2019). Dissecting racial bias in an
algorithm used to manage the health of populations. Science, 366(6464), 447–453. 

Armstrong, K., Ravenell, K. L., McMurphy, S., & Putt, M. (2011). Racial/Ethnic Differences in
Physician Distrust in the United States. American Journal of Public Health, 97(7), 1283–1289. 

Black patients assigned the same level of risk by the
algorithm were actually sicker than white patients.
AI algorithm assumed those who used the healthcare
system more needed more services. 

Based on amount of insurance money paid out -
needed more services. 
Biased way to view things. 

Black patients generated an average of $1801 less
costs than white patients each year. Algorithm
assumed they wouldn't need the services. 



Why the disparities on costs ?

Obermeyer, Z., Powers, B., Vogeli, C., & Mullainathan, S. (2019). Dissecting racial bias in an
algorithm used to manage the health of populations. Science, 366(6464), 447–453. 

Armstrong, K., Ravenell, K. L., McMurphy, S., & Putt, M. (2011). Racial/Ethnic Differences in
Physician Distrust in the United States. American Journal of Public Health, 97(7), 1283–1289. 

Location, different access to transportation, 
Demands of work and child care 
Knowledge of reasons to seek care (1) 
Whether their care provider was black or white; higher
uptake when provider was also black (2)

Commonly known disparities were missed. 

Poorer patients have barriers to accessing healthcare
(even if insured):





AI needs to be rigorously assessed for bias to guarantee that the
algorithms perform consistently across patient groups - most
importantly those not represented in the training cohort. 

Tools will need to be recalibrated as group demographics and
practice methods change over time.  

Bias

Panch, T., Mattie, H., & Celi, L. A. (2019). The “inconvenient truth” about AI in healthcare. Npj Digital Medicine, 2(1), 77. 

Counteracting bias



“Simply adding AI applications to a fragmented
system will not create sustainable change.” 

Panch, T., Mattie, H., & Celi, L. A. (2019). The “inconvenient truth” about AI in healthcare. Npj Digital Medicine, 2(1), 77. 



AI algorithms rely on EMR data. 
Variability of quality & completeness of data entry may differ by
provider. 
Impacts data being fed into algorithm.

Who owns the data? 

 
Record keeping woes

 
Data management

Panch, T., Mattie, H., & Celi, L. A. (2019). The “inconvenient truth” about AI in healthcare. Npj Digital Medicine, 2(1), 77. 

Issues with records



AI adapts & evolves outside of human control
Algorithms trained on data of different quality  
Implemented in many different environments
May drive inequities in patient outcomes
The accountability is spread over different stakeholders
that may be involved in design, use and oversight  

Establishing trustworthiness: 
ongoing challenges

Crigger, E., Reinbold, K., Hanson, C., Kao, A., Blake, K., & Irons, M. (2022). Trustworthy Augmented Intelligence in
Health Care. Journal of Medical Systems, 46(2), 12. https://doi.org/10.1007/s10916-021-01790-z



AI developers aren’t bound to same ethics as
regulated clinicians who are using AI with patients
Lack of regulation, lack of legal guidance
Different world wide standards (or lack of) 
Need to educate clinicians and regulators 

Need for ethics & regulatory framework 

Goirand, M., Austin, E., & Clay-Williams, R. (2021). Implementing Ethics in Healthcare AI-Based Applications: A Scoping Review.
Science and Engineering Ethics, 27(5),



It queries how to add AI explanations into healthcare workflow
without overburdening clinicians.

XAI works as a solution involving a range of techniques &
approaches to improve understanding & reasoning behind AI’s

generated outcomes. 

The importance of explainable AI (XAI)

Seth, P. (2023). Why explainability is essential for AI to be successful in primary care. Canadian Healthcare Network. Published
online, September 8, 2023. 



Risks of large language
models (generative AI)



World Health Organization (WHO) calls for caution.

Concern that the caution that would normally be used for any
other new technology is not being used consistently with LLMs. 

This includes widespread adherence to key values of
transparency, inclusion, public engagement, expert supervision,
and rigorous evaluation. 

WHO is cautious

World Health Organization. (2023, May 16). WHO calls for safe and ethical AI for health.
Accessed online: https://www.who.int/news/item/16-05-2023-who-calls-for-safe-and-ethical-ai-for-health

https://www.who.int/news/item/16-05-2023-who-calls-for-safe-and-ethical-ai-for-health


Data used to train AI may be biased, generating misleading or
inaccurate information 
Generated responses can appear authoritative but may be
incorrect or contain serious errors
May be trained on data where informed consent may not have
been provided; may not protect sensitive health data 
Can be misused to generate & disseminate highly convincing
disinformation that’s difficult for public to differentiate from
reliable content

1.

2.

3.

4.

WHO areas of concern for LLMs

World Health Organization. (2023, May 16). WHO calls for safe and ethical AI for health.
Accessed online: https://www.who.int/news/item/16-05-2023-who-calls-for-safe-and-ethical-ai-for-health.  

World Health Organization. (2021, June 28). WHO guidance. Ethics and governance of artificial intelligence for health.
Accessed online: https://www.who.int/publications/i/item/9789240029200 

https://www.who.int/news/item/16-05-2023-who-calls-for-safe-and-ethical-ai-for-health


AI will generate list of differential diagnoses. 

Will warn to seek advice from medical
professional. 

Risk of delaying care 

Risk of misinformation

May be no recourse for liability 

Risks of harm to
patients

Duffourc, M., & Gerke, S. (2023). Generative AI in Health Care and Liability Risks
for Physicians and Safety Concerns for Patients. JAMA, 330(4), 313–314. 



Dr. Google to Dr. Chat? 
Did we just jump from 





AI Hallucinations



Search of DOI

Search of authors 
in PubMed & Google. 

Search of title 
in PubMed & Google. 

NO RESULTS FOUND:



NEDA. Craddock, G. & Thompson, L. (2022). Welcome to #NEDAwareness week 2022!  Harnessing Technology for Support and New
Treatment Modalities.  Accessed online Aug 30, 2023 at:

https://www.nationaleatingdisorders.org/blog/welcome-nedawareness-week-2022



Alexis Conason. [@theantidietplan]. (2023, June 9). “I tested out Tessa, NEDA’s new AI chatbot, and here’s what happened”
[Photograph].  Instagram. https://www.instagram.com/p/Cs18IeRPRl6/?utm_source=ig_web_copy_link



Alexis Conason. [@theantidietplan]. (2023, June 9). “I tested out Tessa, NEDA’s new AI chatbot, and here’s what happened”
[Photograph].  Instagram. https://www.instagram.com/p/Cs18IeRPRl6/?utm_source=ig_web_copy_link



Alexis Conason. [@theantidietplan]. (2023, June 9). “I tested out Tessa, NEDA’s new AI chatbot, and here’s what happened”
[Photograph].  Instagram. https://www.instagram.com/p/Cs18IeRPRl6/?utm_source=ig_web_copy_link



Alexis Conason. [@theantidietplan]. (2023, June 9). “I tested out Tessa, NEDA’s new AI chatbot, and here’s what happened”
[Photograph].  Instagram. https://www.instagram.com/p/Cs18IeRPRl6/?utm_source=ig_web_copy_link



Wells, K. (2023). An eating disorders chatbot offered dieting advice, raising fears about AI in health. npr; June 9, 2023. Accessed
online: https://www.npr.org/sections/health-shots/2023/06/08/1180838096/an-eating-disorders-chatbot-offered-dieting-advice-

raising-fears-about-ai-in-hea#:~:text=The%20founder%20and%20CEO%20of,data%20and%20create%20new%20responses.



“The founder and CEO of Cass, Michiel Rauws: ...
changes to Tessa were made... as part of a

"systems upgrade," including an "enhanced
question and answer feature." That feature uses

generative Artificial Intelligence...
That change was part of NEDA's contract...”.

Wells, K. (2023). An eating disorders chatbot offered dieting advice, raising fears about AI in health. npr; June 9, 2023. Accessed
online: https://www.npr.org/sections/health-shots/2023/06/08/1180838096/an-eating-disorders-chatbot-offered-dieting-advice-

raising-fears-about-ai-in-hea#:~:text=The%20founder%20and%20CEO%20of,data%20and%20create%20new%20responses.



Deepfake
Synthetic media created using
deep neural networks to create

realistic looking videos, audio
recordings or images of

individuals saying/doing things
they never did. 



Privacy risks unknown
The privacy authorities for Canada, Québec,
British Columbia and Alberta jointly investigating
OpenAI - ChatGPT.

Launched in response to a complaint alleging the
collection, use and disclosure of personal
information without consent.

Office of the Privacy Commissioner of Canada. (2023, April 4). Announcement. OPC launches investigation into ChatGPT. 
https://www.priv.gc.ca/en/opc-news/news-and-announcements/2023/an_230404/#

Office of the Privacy Commissioner of Canada. (2023, May 25). Announcement. OPC to investigate ChatGPT jointly with provincial
privacy authorities. https://www.priv.gc.ca/en/opc-news/news-and-announcements/2023/an_230525-2/



The IPC called for a legal or policy framework to govern public and private
sector use of AI within clear & transparent boundaries.

The IPC of Ontario urged the government to put guardrails around public
sector use of AI technologies & move forward with PHIPA reforms
requirements for electronic audit logs and de-identification standards.

“... without appropriate guardrails, AI technologies risk crossing the lines
beyond what Ontarians consider legally, socially, and ethically
acceptable.” 

Office of the Privacy Commissioner of Canada. (2023, June 7). April 4). Ontario’s Information and Privacy Commissioner urges
government to put guardrails around public sector use of AI technologies. Accessed online: https://www.ipc.on.ca/newsrelease/ontarios-

information-and-privacy-commissioner-urges-government-to-put-guardrails-around-public-sector-use-of-ai-technologies/

Ontario IPC calls for AI guardrails 



our right to be human.” 

“...we have created a legacy we have yet to fully
understand. One that will challenge our right to privacy

like never before, and in some ways, 

Patricia Kosseim, Ontario’s Information & Privacy Commissioner 



What about laws and 
legal risks?



Health information custodians & agents must abide by PHIPA when
collecting/using/storing personal health info
Patients must consent 

Businesses comply with when collecting/using/storing personal info 

Personal Health Information Protection Act, 2004 (PHIPA)

Personal Information Protection and Electronic Documents Act
(PIPEDA)

Personal Health Information Protection Act, 2004 (PHIPA)
Personal Information Protection and Electronic Documents Act (PIPEDA).

Obligations under PIPEDA & PHIPA 



Consumer Privacy Protection Act as part of Bill C-27 would modernize
the Personal Information Protection and Electronic Documents Act
(PIPEDA).
Canada may be one of the first countries to propose law to regulate AI
Rules to help innovate and realize the full potential of AI while keeping
the safety & privacy of Canadians in mind. 
AIDA would come into force no sooner than 2025.  

Canada’s proposed
Artificial Intelligence and Data Act (AIDA)

Government of Canada. (2023, March 13). The Artificial Intelligence and Data Act (AIDA) – Companion document. Accessed online:
https://ised-isde.canada.ca/site/innovation-better-canada/en/artificial-intelligence-and-data-act-aida-companion-document#s4



AIDA addresses a range of harms in Canada to individuals.

Aims to address adverse impacts due to systemic bias in AI
systems that would be grounds for discrimination per
Canadian Human Rights Act.

Canada’s proposed
Artificial Intelligence and Data Act (AIDA)

Government of Canada. (2023, March 13). The Artificial Intelligence and Data Act (AIDA) – Companion document. Accessed online:
https://ised-isde.canada.ca/site/innovation-better-canada/en/artificial-intelligence-and-data-act-aida-companion-document#s4



HUMAN
OVERSIGHT &
MONITORING

TRANSPARENCY FAIRNESS &
EQUITY

VALIDITY &
ROBUSTNESS

ACCOUNTABILITYSAFETY

Canada’s proposed
Artificial Intelligence and Data Act (AIDA)

Government of Canada. (2023, March 13). The Artificial Intelligence and Data Act (AIDA) – Companion document. Accessed online:
https://ised-isde.canada.ca/site/innovation-better-canada/en/artificial-intelligence-and-data-act-aida-companion-document#s4



Software for assessing, diagnosing or monitoring a condition that
could result in immediate danger is required to meet more stringent
licensing and monitoring requirements. 

They plan to regulate adaptive software (continues to learn after
being licensed) by using flexible requirements tailored to the
specific product.  

They have published guiding principles for the development of
medical devices that use machine learning.  

Health Canada Guiding Principles

Health Canada, "Good Machine Learning Practice for Medical Device Development: Guiding Principles." Canada.ca, Oct. 27, 2021,
https://www.canada.ca/en/health-canada/services/drugs-health-products/medical-devices/good-machine-learning-practice-

medical-device-development.html.



US ruling: AI generated content can’t be copyrighted. 
Thaler v. Perlmutter, U.S. District Court held that U.S. Copyright Act
requires human authorship and therefore only protects works of human
creation.
Critical issue: how much human involvement is necessary for AI-
generated content to be covered under copyright laws? 

Stephen Thaler v Shira Perlmutter, 2023 WL 5333236 at 3 (DDC, 2023).
Bittain, B. (2023). AI-generated art cannot receive copyrights, US court says. Reuters. August 21, 2023. Published online: 

https://www.reuters.com/legal/ai-generated-art-cannot-receive-copyrights-us-court-says-2023-08-
21/#:~:text=Only%20works%20with%20human%20authors,behalf%20of%20his%20DABUS%20system.

Schnurr, D. & Millar, J. (2023, October 11).  U.S. Court holds that AI generated works cannot be copyrighted: Implications for AI generated works in
Canada. Case summary: Thaler v Perlmutter. https://www.millerthomson.com/en/published-articles/us-court-ai-generated-works-implications-canada-

copyright/



Government of Canada, A Consultation on a Modern Copyright Framework for Artificial Intelligence and the Internet of Things, (Ottawa:
Innovation, Science and Economic Development Canada, 2021). https://ised-isde.canada.ca/site/strategic-policy-sector/en/marketplace-

framework-policy/copyright-policy/consultation-modern-copyright-framework-artificial-intelligence-and-internet-things-0#s221 

In Canada, it’s likely that some human skill & judgement is required
for work to be copyright protected.
Canadian courts have not yet rendered decisions regarding liability
for infringement that may result from the use of AI.
It’s unclear whether the use of copyrighted works to train AI results in
reproduction of a substantial part of those works.
It’s unclear who would be responsible for any infringing activity.
Currently court case in process for AI generated artwork.

Canadian consultation 
& parliamentary review of Copyright Act

https://ised-isde.canada.ca/site/strategic-policy-sector/en/marketplace-framework-policy/copyright-policy/consultation-modern-copyright-framework-artificial-intelligence-and-internet-things-0#:~:text=evidence%20and%20data.-,2.2%20Authorship%20and%20ownership%20of%20works%20generated%20by%20AI,-The%20second%20set


What are our current regulatory
guidelines?



This doesn’t mean it’s a “grey zone”. 

CONO doesn’t currently have a 
Standard of Practice on the use of AI. 



Safeguard the interests of individual patients
Practice competently with integrity
Strive for excellence, advancing professional knowledge 
Practice within own competence
Not compromise quality of care 

The Code of Ethics applies 

College of Naturopaths of Ontario. Code of Ethics. Accessed June 26, 2023:
https://www.collegeofnaturopaths.on.ca/wp-content/uploads/2021/02/Code-of-Ethics.pdf



Provide care that respects needs, values, dignity 
Recommend only diagnostic procedures and treatments
that are determined to be necessary for patient wellbeing 
Safeguard the patient’s right to privacy & confidentiality
Provide the information patients need to make informed
decisions 

Duty to patients

College of Naturopaths of Ontario. Code of Ethics. Accessd June 26, 2023:
https://www.collegeofnaturopaths.on.ca/wp-content/uploads/2021/02/Code-of-Ethics.pdf



Clinician, clinical environment and environmental factors
Identify characteristics of risk 
Determine if risk is perceived or rational 

Implement protective factors aligned with public
protection & safe practice
Should address risk areas within & outside of ND’s control.
Prevention plans & contingency plans*

Provide feedback to others as needed  

1 - Identify source of risk and analyze

2 - Assess protective factors and solutions to mitigate risk
3 - Develop and apply strategies and solutions

4 - Evaluate outcomes

College of Naturopaths of Ontario. (2017). Guidelines: Managing Risk in Clinical Practice. Approved December 6, 2017.
https://cono.wpengine.com/wp-content/uploads/2020/11/Managing-Risk-in-Clinical-Practice-Guideline.pdf



CONO article: use of medical devices
Device must be approved by Health Canada 
Health Canada:  medical devices not licensed for sale in
Canada should not be purchased by health
providers/facilities. 
Device must be used for the purpose in which it was
approved & within ND scope of practice.
NDs must have the knowledge, skill and judgment to use
device safely, competently and ethically

https://laws-lois.justice.gc.ca/PDF/SOR-98-282.pdf

College of Naturopaths of Ontario. (2019) ICRC Corner: Medical Devices. Informed; Fall 2019: 2-3. 
Accessed June 27, 2023: https://www.collegeofnaturopaths.on.ca/wp-content/uploads/2020/11/iNformeD-Fall-2019.pdf 

Minister of Justice (2023). Medical Devices Regulation SOR/98-282. Amended February 22, 2023.



https://laws-lois.justice.gc.ca/PDF/SOR-98-282.pdf

College of Naturopaths of Ontario. (2019) ICRC Corner: Medical Devices. Informed; Fall 2019: 2-3. 
Accessed June 27, 2023: https://www.collegeofnaturopaths.on.ca/wp-

content/uploads/2020/11/iNformeD-Fall-2019.pdf 
Minister of Justice (2023). Medical Devices Regulation SOR/98-282. Amended February 22, 2023.

CONO on unlicensed devices

Unlicensed devices haven’t undergone assessment by
Health Canada on safety, quality or effectiveness. 
Use of unlicensed devices may put patients at risk.
If an unlicensed device is being used it’s recommended:

Inform patient that Health Canada approvals not in place
Provide sufficient information to make informed decision
Obtain and document consent 



Professional misconduct regulations

Ontario Regulation 17/14: Professional Misconduct under Naturopathy Act, 2007, S.O. 2007, c. 10, Sched. P. 
Accessed online: https://www.ontario.ca/laws/regulation/140017

Contravening, by act or omission, a standard of practice of the
profession or failing to maintain the standard of practice of the
profession. 
Doing anything to a patient for a therapeutic, preventative... health-
related purpose except...  with...  informed consent... 
Recommending or providing treatment that the member knows
or ought to know is unnecessary or ineffective.
Failing to keep records in accordance with the standards 

The following are considered to be acts of professional misconduct:



The basket clauses 

Ontario Regulation 17/14: Professional Misconduct under Naturopathy Act, 2007, S.O. 2007, c. 10, Sched. P. 
Accessed online: https://www.ontario.ca/laws/regulation/140017

46. Engaging in conduct or performing an act relevant to
the practice of the profession that, having regard to all the
circumstances, would reasonably be regarded by members
as disgraceful, dishonourable or unprofessional.

47. Engaging in conduct that would reasonably be
regarded by members as conduct unbecoming 
a member of the profession.  



Regulatory complaints or investigations
Lawsuits (malpractice, errors, omissions)

Generative AI could potentially trigger Health Canada
reviews if clinician advertises use of AI for
diagnosis/treatment when not approved as such.

Potential clinician liabilities 
with generative AI 

Duffourc, M., & Gerke, S. (2023). Generative AI in Health Care and Liability Risks for Physicians
and Safety Concerns for Patients. JAMA, 330(4), 313–314. doi: 10.1001/jama.2023.9630



Clinician’s knowledge, skill and judgment in the use of
AI is critical.
Need to understand how it work. 
Clinician accountable for making decisions. 
Would still be liable for making a clinical decision that
resulted in a delay to appropriate treatment or harm.

Clinician accountabilities 



Relevant data likely to be discoverable
and admissible in legal proceedings. 
Use of AI in biosensing technology
maybe regarded as a risk that needs
to be reviewed with patients.
Clinician has responsibility to make
potential legal liability risks known to
patient & effects surveillance could
have on their interests. 

Roskams-Edris, D. (2018). The Eye Inside: Remote Biosensing
Technologies in Healthcare and the Law, 2018 27 Dalhousie Journal
of Legal Studies 59, 2018 CanLIIDocs 309, <https://canlii.ca/t/2dnh>,

retrieved on 2023-09-11

Other AI data may be admissible 



Be aware of legal, regulatory & professional obligations -
this field will continue to change. 
Be aware of bias and conflicts of interest.
Review and assess whether the tools are suitable for
intended use and your personal practice.
Ensure privacy measures & safeguards in place
Don’t put anything into open-source AI tools that
shouldn't be made public. 
Recordkeeping 



YES NO

Do you need ethics board approval for the project?

Do you have a process in place to ensure informed consent? * 

Are there any additional legal or regulatory requirements that you
need to be aware of? What are your plans to address these?

What is your plan to develop and implement an education and
training plan for appropriate staff?

How will you ensure that patient and/or provider input is incorporated? 

Healthcare Excellence Canada. (2021). Implementing artificial intelligence in Canadian healthcare: A kit for getting started.  Ottawa.
Accessed online: https://www.healthcareexcellence.ca/media/qdmn0p3b/20211208_aireport_en.pdf

AI risk assessment tool



clinician-patient relationship. 

The goal of AI should be to enhance the 
quality of patient care while improving the 



Q&A

Thank you for attending!

For additional resources, visit:
drsylvimartin.com/OAND2023Ethics 


