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rtificial ~ Intelligence (Al) enabled technologies are
Aincreasingly being applied in all sectors of our society.'”

Its application in medicine and dentistry has demonstrated
significant promise.®"° Its wide array of uses include screening,
detection and treatment of diseases, clinical decision making,
disease probabilities prediction, enhancing accessibility, patient
data management, overseeing clinical practice, and facilitating
patient record documentation and enhancing public health.>= 71

Despite the potential benefits of Al technologies, debates have
been raised concerning the fairness, ethical and legal risks of
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their applications.’>”'” In fact, Al could lead to perpetuating
health inequalities, stemming from biases in the algorithms
generated by Al, an unintended consequence of using datasets
that are not representative of the diverse populations they aim
to serve.'® For instance, an Al application failed to identify
individuals from marginalized communities for “high-risk care
management” tasks,'? and recent studies further underscore
potential age-related biases in Al algorithms, especially in areas
such as computer vision.” Minorities are at an increased risk of
discrimination due to systemic biases in the dataset, given their
frequent struggles in accessing quality health care services.
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Socially responsible Al can be achieved by integrating equity,
diversity and inclusion (EDI) in the application of Al in health care for
better and equitable health outcomes.'>~'7 2022 Studies suggest that
the building of Al systems for health care should be participatory
in nature and should include diverse experts and stakeholders
like system developers, health professionals, researchers, and
end-users.?> 24

To our knowledge, no studies have assessed how research has
pinpointed EDI variables or evaluated EDI concepts, practices and
outcomes in Al technologies within the realms of health and oral
health. Furthermore, current research shows that studies on the
application of Al in health care rarely included all stakeholders in the
design, development and implementation of the Al system.” 721, 22

Based on this knowledge gap, Professors Elham Emami and Samira
Rahimi organized and co-led an international interdisciplinary
workshop on June 15 and 16, 2023, at McGill University in
Montreal, Canada. The workshop was built upon an intersectoral
approach addressing an important social context in the field of Al.
The main objectives of the workshop were:
1. Consolidation of prior and new research partnerships with
representatives of socio/ethnocultural communities and
end-users as well as with an international/intersectoral/

interprofessional team of policy makers, researchers, clinicians
and industry representatives.

2. Exchange knowledge on EDI and Al concepts and identify
research gaps and needs.

3. Co-develop main constructs on the EDI-Al concepts and initiate
the development of a preliminary framework on integration of
EDI throughout the lifecycle of Al
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Over 40 participants from diverse backgrounds and expertise
participated in the two-day workshop. This group included
representatives from government and non-government organizations
(NGOs), patient groups, academia, and industry as well as students
and trainees. The workshop commenced with Professor Angela
Campbell, Associate Provost (Equity & Academic Policies) at McGill
University, briefly presenting McGill's EDI strategic planning and
Professor Campbell emphasized the vital role that universities play
in recognizing and addressing social inequities.

During the workshop, attendees benefited from a variety of
scientific presentations that covered a broad spectrum of topics.
These presentations delved into clinical perspectives and the
application of Al technologies in both general health and oral
health care spheres and explored EDI in research. Other topics
included a comprehensive look at the ethical and technical
considerations involved in applying Al in primary health care,
a discussion on the legal dimensions of utilizing Al in dentistry,
and an industry perspective on EDI within the context of Al. Also,
study trainees presented findings from the “Integration of EDI
in Al” scoping review, of which the protocol has already been
published'”. The presentations were then followed by panel and
group discussions.

The members of the panel and workshop participants addressed the
following questions:

1. What are the visions and values that guide the integration of
EDI throughout the lifecycle of Al?

2. What are the facilitators and barriers to the integration of EDI
throughout the lifecycle of Al within health and oral health care?

Multidisciplinary research team, collaborators and workshop invitees.
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3. What should be the indicators of EDI in health and oral
health care data and how can we measure the EDI variables
throughout the lifecycle of AI?

4. How a conceptual framework should be framed and what are
the main elements?

The workshop concluded with a summary of the workshop and
restating the highlights of the discussions.

Workshop shori-term outcomes

The workshop was well received by the participants. Following the
workshop, new international and national research collaborations
were developed which demonstrated the relationship between
knowledge creation and action. The research team collectively
reflected on the preliminary outcomes of the workshop and provided
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input regarding the subsequent progression of the study in this
field. The initial skeleton of the EDI-Al framework was developed.
The research team's interdisciplinary and intersectoral approach,
combined with representation from visible minority communities,
and the participation of health and oral health care providers,
patients, industry partners, and policymakers, greatly enhanced our
ongoing knowledge transfer activities. The research team is presently
working on developing the EDI-Al framework and analyzing the
data from group discussions. In summary, this workshop explored
EDI in theory to practice of Al and the fundamentals of Al in
health and oral health care and identified EDI-related gaps in Al
sciences. Further, participants discussed EDI-related variables and
measurement instruments in the field of EDI-A; strategies to facilitate
the integration of EDI principles in Al tools as well as future prospects
of EDI in Al in health and oral health.

Dr. Emami,
Dean and Professor, Faculty of Dental Medicine
and Oral Health Sciences, McGill University.

Dr. Rahimi,

Assistant Professor, Department of Family
Medicine, Faculty of Medicine and Health
Sciences; Associate member: Faculty of
Dental Medicine and Oral Health Sciences,
McGill  University; Associate Professor of
Mila-Quebec Al Institute.

Dr. Nyariro,

McGill Third Century Postdoctoral Fellowship
Researcher in the Department of Sociology at
McGill University.

Correspondence to: Dr. Elham Emami, and Dr. Samira Rahimi,
Faculty of Dental Medicine and Oral Health Sciences, McGill
University, Montreal, QC, H3A 1G1. Email: elham.emami@mcgill.ca
samira.rahimi@mcgill.ca

Acknowledgments: The authors acknowledge the financial support
received from the FRQS/RSBO (The Quebec network for oral and
bone health research) and the Canadian Institutes of Health Research
(CIHR) for the organization of this workshop. Dr. Rahimi holds a
Canada Research Chair (Tier 2) in Advanced Digital Primary Health
Care and received salary support from a Research Scholar Junior 1
Career Development Award from the Fonds de Recherche du Québec-
Santé (FRQS). Her research program is supported by the Natural
Sciences Research Council (NSERC) Discovery (grant 2020-05246).

We also recognize the attendance of workshop invitees, and the
work and support of the study co-investigators: Dr. Christophe Bedos
(McGill University), Dr. Pascale Caidor (Université de Montreal),
Dr. Fatiha Chandad (Université Laval), Dr. Claire Davies (Queen’s
University), Dr. Anita Brown Johnson (McGill University), Dr. Amal
Idrissi Janati (McGill University), Prof Svetlana Komarova (McGill
University), Dr. Sreenath Madathil (McGill University), Prof Ajung
Moon (McGill University), Dr. Richa Shrivastava (Postgraduate
Institute of Medical Education and Research, Chandigar),
Dr. Pascaline K Talla (McGill University), Prof Bettina Willie (McGill
University), and the study collaborators from McGill University,
Canada (Prof Yolande E Chan, Dr. Firoozeh Samim), University of
Montpellier, France (Dr. Nicolas Giraudeau, Dr. Camille Inquimbert),
University of Indonesia, Indonesia (Dr. Melissa Adiatman), Ministere
de la Santé, Tunisia Dr Leila Larbi Doghri), Qatar University (Dr. Faleh
Tamimi), as well as patients’ partners (Karina Prevost, Jean Légaré) and
knowledge users, from Quebec Ministere de la Santé et des Services
sociaux (Dr. Elise Bertrand, Dr. Stéphanie Morneau), Cree Board
of Health and Social Services of James Bay (Dr. Lucie Papineau),
Black Community Resource Center Montreal (John Davids), Aerial
Technologies (Dr. Negar Ghourchian) and Msc/PhDstudents (Houda
Feguery, Dana Jafarpour, Maneet Kaur, Raymond Tolentino).

Special thanks to the workshop speakers, moderators and facilitators
and note takers and the trainees, as well as Maneet Kaur who assisted
in the preparation of this manuscript.

J Can Dent Assoc 2023,89:n10

ISSN: 1488-2159

3of4



Integrating Equity, Diversity, and Inclusion Throughout the Lifecycle of Arificial Intelligence

[ ]
J C d a * C a for Better Health and Oral Health Care: A Workshop Summary

J Can Dent Assoc 2023;89:n10
ESSENTIAL DENTAL KNOWLEDGE November 24, 2023

References

1. Grewal P. A Critical Conceptual Analysis of Definitions of Artificial Intelligence as Applicable to Computer Engineering. IOSR Journal
of Computer Engineering. 2014;16(1):09-13. DOI: 10.9790/0661-16210913:. Available from: https://www.iosrjournals.org/iosr-jce/
pages/16(2)Version-1.html

2. Kok JN, Boers EJW, Kosters WA, Putten Pvd, Poel M. Artificial intelligence: definition, trends, techniques, and cases. In: Knowledge
for sustainable development: an insight into the Encyclopedia of life support systems, 1. Unesco Publishing; 2002. p. 1095-1107.

3. Panda PS, Bhatia V. Role of artificial intelligence (Al) in public health. Indian Journal of Community and Family Medicine. 2018;4(2):60-2.
Available from: https://journals.lww.com/ijcf/fulltext/2018/04020/role_of_artificial_intelligence__ai__in_public.12.aspx

4. Rajpurkar P, Chen E, Banerjee O, Topol EJ. Al in health and medicine. Nat Med. 2022;28(1):31-8.

5. Lin SY, Mahoney MR, Sinsky CA. Ten Ways Artificial Intelligence Will Transform Primary Care. J Gen Intern Med. 2019;34(8):1626-30.

6. Tvermosegaard M, Ronn PF, Pedersen ML, Bjerregaard P, Dahl Pedersen |, Larsen CVL, et al. Validation of cardiovascular diagnoses
in the Greenlandic Hospital Discharge Register for epidemiological use. Int J Circumpolar Health. 2018;77(1):1422668.

7. Abbasgholizadeh Rahimi S, Légaré F, Sharma G, Archambault P, Zomahoun HTV, Chandavong S, et al. Application of Artificial Intelligence
in Community-Based Primary Health Care: Systematic Scoping Review and Critical Appraisal. ] Med Internet Res. 2021;23(9):e29839.

8. ChenYW, Stanley K, Att W. Artificial intelligence in dentistry: current applications and future perspectives. Quintessence Int. 2020;51(3):248-57.

9. Aung YYM, Wong DCS, Ting DSW. The promise of artificial intelligence: a review of the opportunities and challenges of artificial
intelligence in healthcare. Br Med Bull. 2021;139(1):4-15.

10. Hamet P, Tremblay . Artificial intelligence in medicine. Metabolism. 2017;69S:536-S40.

11. McKinney SM, Sieniek M, Godbole V, Godwin J, Antropova N, Ashrafian H, et al. International evaluation of an Al system for
breast cancer screening. Nature. 2020;577(7788):89-94.

12. Hoffman S, Podgurski A. Artificial Intelligence and Discrimination in Health Care. Yale ] Health Policy Law Ethics. 2020. Available
from: https://yaleconnect.yale.edu/YJHPLE/ai-and-discrimination/

13. Bille-Andorno N, Biller A. Algorithm-Aided Prediction of Patient Preferences - An Ethics Sneak Peek. N Engl } Med. 2019;381(15):1480-5.

14. Ronquillo CE, Peltonen LM, Pruinelli L, Chu CH, Bakken S, Beduschi A, et al. Artificial intelligence in nursing: Priorities and opportunities from
an international invitational think-tank of the Nursing and Artificial Intelligence Leadership Collaborative. J Adv Nurs. 2021;77(9):3707-17.

15.BudhwarP, MalikA, DeSilvaMTT, Thevisuthan P. Artificial intelligence—challengesandopportunitiesforinternational HRM: areviewandresearch
agenda. The International Journal of Human Resource Management. 2022;33(6):1065-97, DOI: 10.1080/09585192.2022.2035161.

16. Charlwood A, Guenole N. Can HR adapt to the paradoxes of artificial intelligence? Human Resource Management Journal.
2022;32(4):729-742. Available from: https://doi.org/10.1111/1748-8583.12433

17. Milka N, Elham E, Pascale C, Samira Abbasgholizadeh R. Integrating equity, diversity and inclusion throughout the lifecycle of Al
within healthcare: a scoping review protocol. BMJ Open. 2023;13(9):e072069.

18. Agarwal R, Bjarnadottir M, Rhue L, Dugas M, Crowley K, Clark J, Gao G. Addressing algorithmic bias and the perpetuation of
health inequities: An Al bias aware framework. Health Policy Technol. 2023;12(1):100702.

19. Chu CH, Donato-Woodger S, Khan SS, Nyrup R, Leslie K, Lyn A, et al. Age-related bias and artificial intelligence: a scoping
review. Humaniti Soc Sci Commun. 2023;10(1):510. Available from: https://doi.org/10.1057/541599-023-01999-y

20. Rajkomar A, Hardt M, Howell MD, Corrado G, Chin MH. Ensuring Fairness in Machine Learning to Advance Health Equity. Ann Intern
Med. 2018;169(12):866-72.

21. Clark CR, Wilkins CH, Rodriguez JA, Preininger AM, Harris J, DesAutels S, et al. Health Care Equity in the Use of Advanced
Analytics and Artificial Intelligence Technologies in Primary Care. J Gen Intern Med. 2021;36(10):3188-93.

22. Dankwa-Mullan I, Scheufele EL, Matheny ME, Quintana Y, Chapman W, Jackson G, et al. A Proposed Framework on Integrating
Health Equity and Racial Justice into the Artificial Intelligence Development Lifecycle. Journal of Health Care for the Poor and
Underserved. 2021;32(2):300-17. Available from: https://doi.org/10.1353/hpu.2021.0065.

23. Secretary of State for Health and Social Care. The Topol Review: Preparing the healthcare workforce to deliver the digital future.
England: NHS, Health Education; 2019. Available from: https://topol.hee.nhs.uk/

24. Alami H, Rivard L, Lehoux P, Hoffman SJ, Cadeddu SBM, Savoldelli M, et al. Artificial intelligence in health care: laying the Foundation
for Responsible, sustainable, and inclusive innovation in low- and middle-income countries. Global Health. 2020;16(1):52.

J Can Dent Assoc 2023,89:n10 ISSN: 1488-2159 4of4


https://www.iosrjournals.org/iosr-jce/pages/16(2)Version-1.html
https://www.iosrjournals.org/iosr-jce/pages/16(2)Version-1.html
https://journals.lww.com/ijcf/fulltext/2018/04020/role_of_artificial_intelligence__ai__in_public.12.aspx
https://pubmed.ncbi.nlm.nih.gov/35058619/
https://pubmed.ncbi.nlm.nih.gov/31090027/
https://pubmed.ncbi.nlm.nih.gov/29384037/
https://pubmed.ncbi.nlm.nih.gov/34477556/
https://pubmed.ncbi.nlm.nih.gov/32020135/
https://pubmed.ncbi.nlm.nih.gov/34405854/
https://pubmed.ncbi.nlm.nih.gov/28126242/
https://pubmed.ncbi.nlm.nih.gov/31894144/
https://yaleconnect.yale.edu/YJHPLE/ai-and-discrimination/
https://pubmed.ncbi.nlm.nih.gov/31597026/
https://pubmed.ncbi.nlm.nih.gov/34003504/
https://onlinelibrary.wiley.com/doi/10.1111/1748-8583.12433
https://pubmed.ncbi.nlm.nih.gov/37751956/
https://pubmed.ncbi.nlm.nih.gov/30508424/
https://pubmed.ncbi.nlm.nih.gov/30508424/
https://pubmed.ncbi.nlm.nih.gov/34027610/
https://pubmed.ncbi.nlm.nih.gov/32580741/

