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Abstract

Background: The current literature identifies several potential benefits of artificial intelligence models for populations’ health
and health care systems efficiency. However, there is a lack of understanding on how the risk of bias is considered in the
development of primary health care and community health service artificial intelligence algorithms and to what extent they
perpetuate or introduce potential biases toward groups that could be considered vulnerable in terms of their characteristics. To
the best of our knowledge, no reviews are currently available to identify relevant methods to assess the risk of bias in these
algorithms. The primary research question of this review is which strategies can assess the risk of bias in primary health care
algorithms toward vulnerable or diverse groups?

Objective: Thisreview aims to identify relevant methods to assess the risk of bias toward vulnerable or diverse groupsin the
development or deployment of algorithms in community-based primary health care and mitigation interventions deployed to
promote and increase equity, diversity, and inclusion. This review looks at what attempts to mitigate bias have been documented
and which vulnerable or diverse groups have been considered.

Methods: A rapid systematic review of the scientific literature will be conducted. In November 2022, an information specialist
developed a specific search strategy based on the main concepts of our primary review question in 4 relevant databases in the
last 5 years. We completed the search strategy in December 2022, and 1022 sources were identified. Since February 2023, two
reviewers independently screened the titles and abstracts on the Covidence systematic review software. Conflicts are solved
through consensus and discussion with a senior researcher. We include all studies on methods developed or tested to assess the
risk of biasin algorithms that are relevant in community-based primary health care.

Results: Inearly May 2023, almost 47% (479/1022) of the titles and abstracts have been screened. We compl eted thisfirst stage
in May 2023. In June and July 2023, two reviewers will independently apply the same criteria to full texts, and all exclusion
motiveswill berecorded. Datafrom selected studieswill be extracted using avalidated grid in August and analyzed in September
2023. Results will be presented using structured qualitative narrative summaries and submitted for publication by the end of
2023.
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Conclusions: The approach to identifying methods and target populations of this review is primarily qualitative. However, we
will consider a meta-analysis if quantitative data and results are sufficient. This review will develop structured qualitative
summaries of strategies to mitigate bias toward vulnerable populations and diverse groups in artificial intelligence models. This
could be useful to researchers and other stakeholders to identify potential sources of bias in algorithms and try to reduce or

eliminate them.
Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2023;12:e46684) doi: 10.2196/46684
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Introduction

Background

Thereisgrowinginterest in artificial intelligence (Al) in medical
research and clinical practice. Judicious use of algorithms could
potentially improve the quality of care and accessibility to health
services [1,2]. Al in hedth care is mostly used for training
supervised models on previoudly collected data [1,3]. Some
health specialties benefit from these tools that alow the
application of Al models safely with a controlled risk of bias.
For instance, the use of Al in medical imaging allows an
improvement in the detection of some anomalies [4,5], and
initiatives in radiology seem to improve efficiency and health
outcomes [6]. Similarly, Al models could potentially have a
positive impact on populations in vulnerable situations who
access the health care system through primary care [1,7].
Unfortunately, Al remains poorly integrated into primary and
community health services[8].

A potentia use and implementation of Al modelsin the primary
health care context could be in citizen portals by promoting
health-oriented behaviors and preventing the onset of chronic
diseases [8]. As elsewhere in Canada and worldwide, such
portals are currently implemented in some electronic medical
records in the province of Québec and serve as an interface
between clinicians and patients [9]. These portals can provide
accessto laboratory results, reports of health questionnaires, or
communication with health care professionals.

Citizen portalswith integrated Al could lead to virtua assistance
throughout the health care system or in situations where
vulnerable populations do not have direct and rapid access to
physicians advice (eg, remote, isolated, vulnerable, and
stigmatized populations) [1,2]. However, sincethese Al models
are deployed in communities and vulnerable populations are
concerned, there are risks of biases affecting patient care quality
and safety, and their sources must be explored and identified
prior to implementation [ 10]. We need to take aspecificinterest
in medical and ethical parameters to ensure user quality and
safety, as these models may be biased especialy by ethnicity,
sex, or gender [11-14]. Moreover, ineguitable accessto resources
and recommendations could potentially put some users at risk
[10].

https://www.researchprotocol s.org/2023/1/e46684

Community-Based Primary Health Care

As defined by the Canadian Ingtitutes of Health Research,
community-based primary health care (CBPHC) “covers the
broad range of primary prevention (including public health) and
primary care services within the community, including health
promotion and disease prevention; the diagnosis, treatment, and
management of chronic and episodic illness; rehabilitation
support; and end of life care’ [15]. The current literature
identifies several potential benefits of Al to develop and
integrate clinical tools for population heath, care team
well-being, and efficiency of the CBPHC system [1,16-18].
Integration of Al technologiesinto CBPHC could help in many
ways especially “to help people to get the care (including
prevention) they need” [15]. However, there is a lack of
understanding on how the risk of bias is considered in the
development of these Al models and to what extent they
perpetuate or introduce potential biasestoward groupsthat could
be considered vulnerable in terms of their characteristics (eg,
seX, gender identity, sexua orientation, race, ethnicity,
socioeconomic status) [16,19]. In response to this concern, the
US Food and Drug Administration recently “callsfor effortsto
develop amethodology to devel op devicesto bewell suited for
aracialy and ethnically diverse patient population” [1,16].

In a recent scoping review with the objective to “assess the
nature and extent of the body of research on Al to primary care,”
the authors concluded that Al “is at an early stage of maturity
(...) and more evaluation studies are needed” [7]. To the best of
our knowledge, no reviews are available on methods to assess
risk of bias and health inequity in primary care algorithms. We
recently found ascoping review protocol aiming “to summarize
the extent to which Al systems in primary care examine the
inherent bias toward or against vulnerable populations and
appraise how these systems have mitigated the impact of such
biases during their development” [20]. Unlesswe are mistaken,
the results of this protocol have not yet been published, and we
still lack an overview of bias mitigation interventions and the
characterization of groups and subgroups to which they are
applied in CBPHC.

Theaim of thisrapid qualitative systematic review isto identify
relevant methods (eg, frameworks, tools, checklists) for a risk
of bias assessment for vulnerable or diverse groups in the
development or deployment of agorithms in CBPHC and
identify mitigation strategies deployed to promote and increase
equity, diversity, and inclusion in CBPHC algorithms.
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Review Questions
The research questions are:

« Which strategies have been suggested for consideration
when assessing the risk of bias in CBPHC algorithms
toward vulnerable or diverse groups?

«  What methods assessed the risk of bias for vulnerable and
diverse groups in CBPHC algorithm applications?

« Which mitigation interventions are deployed and (if
applicable) what are the quantitative results?

Methods

Overview

This protocol followsthe Cochrane Collaboration guidance for
rapid reviews [21] and the PRISMA-P (Preferred Reporting

Sasseville et al

Items for Systematic Review and Meta-Analysis Protocols)
guidelines [22,23]. PRISMA-P guidelines recommend the use
of PICO (Participant, Intervention, Comparator, and Outcome)
to frame the review question and develop a search strategy
[22,23]. However, other options are available depending on the
review objective. For a scoping review, the Joanna Briggs
Ingtitute recommends the PCC (Population or Participant,
Concept, and Context) search framework [24]. Although we
arenot in ascoping review process, the PCC search framework
[25] seems more appropriate and consi stent with our open-ended
qualitative research question (Table 1).

Table 1. PCC (Population or Participant, Concept, and Context) framework used for the search strategy?.

PCC elements Definition (per JBl Reviewer’'s Manual Ch 11) PCC elements applied in this review
Population “Important characteristics of participants, including age and other qualifying  Any vulnerable populations or diverse groups
criterid’ (11.2.4)
Concept “The core concept examined by the scoping review should beclearly articulated  Strategies or methods to assess risk of biasin
to guide the scope and breadth of the inquiry. This may include details that algorithms (artificia intelligence)
pertain to elements that would be detailed in a standard systematic review,
such asthe ‘interventions’ and/or ‘ phenomena of interest’ and/or ‘ outcomes'“
(11.2.4)
Context “May include...cultural factors such as geographic location and/or specific Community-based primary health care

racial or gender-based interests. In some cases, context may also encompass

details about the specific setting.”

3pCC framework [25]. Topic: risk of bias assessment methods developed/used in community-based primary health care algorithms. Primary review
guestion: Which strategies can assess the risk of biasin community-based primary health care algorithms toward vulnerable or diversity groups?

Search Strategy

In November 2022, an information specialist developed asearch
strategy based on the main concepts of our primary review
guestion and adapted it to the most rel evant databases (PubMed,
CINAHL, Web of Science, and PsychINFO). We used five
relevant articles to test the sensitivity, and the search covered
the last 5 years (2017-2022) aligned with the concept’'s
emergence time frame. The database search strategies can be
found in Multimedia Appendix 1.

Data Collection

Weinclude all studies on methods devel oped or tested to assess
risk of bias in algorithms that are relevant in CBPHC. In

https://www.researchprotocol s.org/2023/1/e46684

December 2022, al citations were exported to the web-based
collaborative tool Covidence (Veritas Health Innovation) [26]
where 581 duplicates were removed by the automated function.
Since February 2023, two reviewers have independently
screened the titles and abstracts of the identified records
(N=1022) and assessed the inclusion and exclusion criteria
(Table 2). Conflicts on study selection are resolved by
consensus, and the opinion of a senior researcher is sought if
required. At the full-text assessment step, two reviewers (and
theinformation specialist if required) will search and obtain all
thefull texts of the sel ected references, and they will import the
PDF filesinto Covidence.
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Table 2. Inclusion and exclusion criteria.

Sasseville et al

PCCleements[25]  !nclusion criteria

Exclusion criteria

Population *  Any vulnerable populations or diverse groups targeted by CBPHC®
interventions
Concept «  All the methods, tools, recommendations, or any interventionused  »

to assess therisk of biasin CBPHC agorithms .
« All mitigation strategies deployed to promote and increase equity,
diversity, and inclusion in CBPHC algorithms

Context .

Include all the CBPHC agorithms (Al) applicationsthat can perpet-
uate/introduce potential biasestoward groupsthat could be considered
asvulnerable in terms of their characteristics

Any populationstargeted by hospital or spe-
cialized care interventions

Methods or interventions not CBPHC related
CBPHC interventionsthat do not include any

algorithm/AI€ system

Algorithms used by primary health care
providersfor support in administrative tasks
and for operational aspects, rather than for
clinical decisions

3pCC: Population or Participant, Concept, and Context.
bCBPHC: community-based primary health care.
CAl: artificial intelligence.

Data Extraction

Team members will complete the extraction on a structured
prespecified grid in Covidence, and the data will be reviewed
and pretested by the research team. We will extract descriptive
data (title, year of publication, authors, country), study type
(published, study design), and population data (populations
targeted by the intervention, number of participants).
Characteristics of populations will be mainly extracted to our
prespecified grid according to the PROGRESS (place of
residence, race/ethnicity/culture/language, occupation,
gender/sex, religion, education, socioeconomic status, and social
capital) framework [27]. This framework addresses “health
inequalitiesand unfair differencesin disease burden,” and these
characteristics“that stratify health opportunities and outcomes’
are “place of residence, race/ethnicity/culture/language,
occupation, gender/sex, religion, education, socioeconomic
status, and social capital” [27]. Wewill add to that list the“ Plus’
in the acronym PROGRESS-Plus, referring to the “ 1) personal
characteristics associated with discrimination (eg. age,
disability) 2) features of relationships (e.g. smoking parents,
excluded from school) 3) time-dependent relationships (e.g.
leaving the hospital, respite care, other instanceswhere aperson
may be temporarily at a disadvantage)” [28].

We will aso extract concept data: identification and
characteristics of the assessment method used/developed;
identification and characteristics of the algorithm, including
purpose (eg, diagnosis- or prognosis-related, used for disease
detection or surveillance), type (eg, machine learning, natural
language processing, expert systems), and any other available
detail (eg, input informati on/parameters, outcomes); and context
data, including details about the specific settings (ie,
identification of potential biases for vulnerable or diverse
groups) and the results of the intervention (eg, bias mitigation
data).

Quality Assessment

Wewill appraisethe quality of empirical studiesincluded based
on experiment, observation, or simulation (randomized
controlled trial, quasi—randomized controlled trial, prospective

https://www.researchprotocol s.org/2023/1/e46684

cohort study, pre-post study, observational study, mixed methods
study, qualitative study) by applying the Mixed Methods
Appraisal Tool (MMAT) [29].

Data Synthesis

We will synthesize data using structured narrative summaries
around our main concept/context and provide alist of available
methods. The development process and main features of the
methods (eg, potential sources of bias/items covered, signaling
questions, differences and similarities, strengths and
weaknesses) will be described. Furthermore, we will present
mitigation strategies depl oyed with these methods (eg, algorithm
parameter adjustments, mitigation or elimination of bias).

Ethics Approval

We obtained approval by the Ethics board of the “Comité
d’ éthique de la recherche sectoriel en Santé des Populations et
Premiére Ligne du CIUSSS de la Capitale-Nationale” for the
Protecting and Engaging Vulnerable Populations in the
Development of Predictive Modelsin Primary Health Care for
Inclusive, Diverse and Equitable Al (PREMIA) project
(#2023-2726).

Results

We completed the search strategy in December 2022, when
1022 sources were identified and 581 duplicates were removed
by the automated function of Covidence. In early May 2023, a
total of 479 out of 1022 (46.9%) titles and abstracts have been
screened. Thisfirst screening step was completed in May 2023.
In June and July 2023, two reviewers will independently apply
the sameinclusion and exclusion criteriato full texts. Datafrom
the selected studies will be extracted using a validated grid in
August 2023. The quality of studies will be appraised along
with the data extraction by applying the MMAT [29] in August
2023. Datawill be analyzed in September 2023, and the results
will be presented using structured qualitative narrative
summaries. We plan to complete this review and submit afinal
manuscript by the end of 2023.
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Discussion

Principal Findings

We anticipate structured narrative summaries of identified bias
mitigation methods would be useful to researchers, data
scientists, ethicists, and other CBPHC providers. We also
anticipate that i dentification and documentation of these methods
would be particularly relevant for multidisciplinary teams: “Al
initi atives should have two main goals: they should be designed
and utilized in amanner that does not create or maintain health
disparities currently experienced by vulnerable groups, and they
should address and remove existing health disparities’ [1]. We
hypothesize that giving methods and tools to multidisciplinary
teams, with the participation of vulnerable populations in the
entire process, would be useful to achieve inclusive Al when
applied to health. We also expect that few studies will present
guantitative bias mitigation data and results. Nevertheless, we
will present these data in qualitative structured summaries.

Comparison to Prior Work

Other reviews generally focused on a few specific population
characteristics. In arecent study on hospital readmission rates,
the authors focused on racial and socioeconomic status biases
in algorithms due to an increased risk in these groups [19]. In
another exampl e, the authors explored the source of age-related
biasin Al systems [30]. There are many other “subgroups or
unprotected groups’ that can be considered to address “health
inequalities and unfair differencesin disease burden” [31]. We
expect that our focuson primary health care will offer adifferent
insight and that the PROGRESS-Plus framework will be helpful
toidentify potential interventionsto mitigate health inequalities
[27,28]. We anticipate listing and describing which vulnerable
or diverse groups are considered (and which could be
considered).

Strengths and Limitations

The main strength of our review is that we are applying an
equity lens [27,28] to describe mitigation strategiesin primary
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health care Al models. However, this review has three main
limitations. First, itsrapid natureimpliesthat we limit our search
tothelast 5 yearsand to 4 databases only. Some relevant studies
might not be included. However, given the recent interest in Al
in primary care, this is unlikely. Second, we will consider all
types of health conditions and various types of populations,
which could bring important heterogeneity in the results and
limit the possibility of synthesizing this information. Finally,
applying the findings of this review to existing Al-based
algorithms could present challenges because of the different
contexts and populations in which they were developed.

Future Directions and Dissemination Plan

Thisrapid review isthefirst step of thelarger PREMIA project.
This work will be presented to key stakeholders, and we will
conduct qualitative data collection to identify and evaluate biases
in one Al model. Giving a voice to diverse groups [32,33] at
the development or deployment stages of CBPHC Al-based
algorithms could have a substantial impact on this review.
Recommendationswill beimplemented into tools ableto guide
developers, researchers, and decision makers on strategies to
reduce therisk of biasin Al primary health care programs and
services, with the objective to protect vulnerable groups and
not further exacerbate inequalities.

Conclusion

| dentifying methods devel oped and deployed to mitigate biases
toward vulnerable populations is needed to develop equitable
primary health care. Al models can have many benefits for
patients, but factors that stratify health opportunities and
outcomes need to be addressed to mitigate inequalities toward
members of vulnerable or diverse groups. To our knowledge,
no reviews are currently available to identify risk of bias
mitigation strategiesin CBPHC Al agorithms. Thisrapid review
will contributeto providing comprehensive structured narrative
summaries of risk of bias assessment methods. Thisknowledge
could be useful to CBPHC researchers and other stakeholders
toidentify potential sourcesof biasin Al algorithm development
and eventually try to reduce or eliminate them.

The Protecting and Engaging Vulnerable Populations in the Development of Predictive Models in Primary Health Care for
Inclusive, Diverse and Equitable Al (PREMIA) project is funded by the International Observatory on the Societal Impacts of Al
and Digital Technology (OBVIA).
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upon reasonable request.

Authors Contributions

MS isthe corresponding author and guarantor of the review. MPG is the leader of Predictive Modelsin Primary Health Care for
Inclusive, Diverse and Equitable Al (PREMIA) project administration and funding acquisition. All authors, except SO and FB,
contributed to the whole PREMIA project design. MS and MPG equally contributed to the design, methodology, and review of
this protocol. SO wrote the initial manuscript, and FB developed the specific search strategy. CR and VC reviewed the initial
manuscript and submitted suggestions and modifications. All authors reviewed and approved this manuscript.

https://www.researchprotocol s.org/2023/1/e46684 JMIR Res Protoc 2023 | vol. 12 | e46684 | p. 5

(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Sasseville et a

Conflictsof Interest
None declared.

Multimedia Appendix 1

The search strategies for each database.
[DOCX File, 25 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Peer-review reportsfrom thel’ Observatoire international sur lesimpacts sociétaux del’|A et du numérique (OBVI1A) / International
Observatory on the Societal Impacts of Al and Digital Technology (Quebec, Canada).
[PDFE File (Adobe PDF File), 99 KB-Multimedia Appendix 2]

References

1.  Gurevich E, El Hassan B, El Morr C. Equity within Al systems: what can health leaders expect? Healthc Manage Forum
2023 Mar;36(2):119-124 [FREE Full text] [doi: 10.1177/08404704221125368] [Medline: 36226507]

2. Wahl B, Cossy-Gantner A, Germann S, Schwalbe NR. Artificial intelligence (Al) and global health: how can Al contribute
to health in resource-poor settings? BM J Glob Health 2018;3(4):e000798 [ FREE Full text] [doi: 10.1136/bmjgh-2018-000798]
[Medline: 30233828]

3. Obermeyer Z, Emanuel EJ. Predicting the future - big data, machine learning, and clinical medicine. N Engl JMed 2016
Sep 29;375(13):1216-1219 [FREE Full text] [doi: 10.1056/NEJMp1606181] [Medline: 27682033]

4.  Shiraishi J, Li Q, Appelbaum D, Doi K. Computer-aided diagnosis and artificial intelligence in clinical imaging. Semin
Nucl Med 2011 Nov;41(6):449-462 [doi: 10.1053/j.semnuclmed.2011.06.004] [Medline: 21978447]

5. EstevaA, Kuprel B, NovoaRA, Ko J, Swetter SM, Blau HM, et al. Dermatologist-level classification of skin cancer with
deep neural networks. Nature 2017 Feb 02;542(7639):115-118 [FREE Full text] [doi: 10.1038/nature21056] [Medline:
28117445]

6. vanLeeuwenKG, deRooij M, Schalekamp S, van Ginneken B, Rutten MJCM. How does artificial intelligencein radiology
improve efficiency and health outcomes? Pediatr Radiol 2022 Oct;52(11):2087-2093 [FREE Full text] [doi:
10.1007/s00247-021-05114-8] [Medline: 34117522]

7.  Kueper XK, Terry AL, Zwarenstein M, Lizotte DJ. Artificial intelligence and primary care research: a scoping review. Ann
Fam Med 2020 May;18(3):250-258 [ FREE Full text] [doi: 10.1370/afm.2518] [Medline: 32393561]

8.  Shaban-Nejad A, Michalowski M, Buckeridge DL. Health intelligence: how artificial intelligence transforms population
and personalized health. NPJ Digit Med 2018;1:53 [doi: 10.1038/s41746-018-0058-9] [Medline: 31304332]

9.  Gagnon J. Implementation of electronic medical recordsin primary care: case study of Québec health care policy [thesis].
McGill University. 2022. URL: https://escholarship.mcgill.ca/concern/theses/9k41zk62c¢ [accessed 2023-03-02]

10. DeBrusk C. Therisk of machine-learning bias (and how to prevent it). MIT Sloan Management Review. 2018 Mar 26.
URL.: https://sloanreview.mit.edu/article/the-risk-of -machine-l earning-bias-and-how-to-prevent-it/ [accessed 2023-05-03]

11. Char DS, Shah NH, Magnus D. Implementing machine learning in health care - addressing ethical challenges. N Engl J
Med 2018 Mar 15;378(11):981-983 [FREE Full text] [doi: 10.1056/NEJMp1714229] [Medline: 29539284]

12. Obermeyer Z, Powers B, Vogeli C, Mullainathan S. Dissecting racial biasin an algorithm used to manage the health of
populations. Science 2019 Oct 25;366(6464):447-453 [FREE Full text] [doi: 10.1126/science.aax2342] [Medline: 31649194]

13. Gerke S, Minssen T, Cohen G. Chapter 12 - ethical and legal challenges of artificial intelligence-driven healthcare. In: Bohr
A, Memarzadeh K, editors. Artificial Intelligence in Healthcare. Cambridge, MA: Academic Press; 2020:295-336

14. Pricell WN. Medical Al and contextua bias. Harvard J Law Technol 2019;33(1):65-116 [FREE Full text]

15. Community-based primary health care. Canadian Ingtitutes of Health Research. URL: https.//cihr-irsc.gc.cale/43626.html
[accessed 2023-03-03]

16. YangZ, Silcox C, Sendak M, Rose S, Rehkopf D, Phillips R, et a. Advancing primary care with artificial intelligence and
machine learning. Healthc (Amst) 2022 Mar;10(1):100594 [doi: 10.1016/j.hjdsi.2021.100594] [Medline: 34954571]

17. KangJ, Hanif M, MirzaE, Khan MA, Malik M. Machine learning in primary care: potential to improve public health. J
Med Eng Technol 2021 Jan;45(1):75-80 [doi: 10.1080/03091902.2020.1853839] [Medline: 33283565]

18. Abbasgholizadeh Rahimi S, Légaré F, Sharma G, Archambault P, Zomahoun HTV, Chandavong S, et a. Application of
artificial intelligence in community-based primary health care: systematic scoping review and critical appraisal. JMed
Internet Res 2021 Sep 03;23(9):€29839 [FREE Full text] [doi: 10.2196/29839] [Medline: 34477556]

19. WangH, Landers M, Adams R, Subbaswamy A, Kharrazi H, Gaskin DJ, et a. A bias evaluation checklist for predictive
modelsand its pilot application for 30-day hospital readmission models. JAm Med Inform Assoc 2022 Jul 12;29(8):1323-1333
[FREE Full text] [doi: 10.1093/jamia/ocac065] [Medline: 35579328]

https://www.researchprotocol s.org/2023/1/e46684 JMIR Res Protoc 2023 | vol. 12 | e46684 | p. 6
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=resprot_v12i1e46684_app1.docx&filename=b0aecda5a79ba4ed3761b51b6349e264.docx
https://jmir.org/api/download?alt_name=resprot_v12i1e46684_app1.docx&filename=b0aecda5a79ba4ed3761b51b6349e264.docx
https://jmir.org/api/download?alt_name=resprot_v12i1e46684_app2.pdf&filename=3cf169bb8cea166d5bde67ee6603cd18.pdf
https://jmir.org/api/download?alt_name=resprot_v12i1e46684_app2.pdf&filename=3cf169bb8cea166d5bde67ee6603cd18.pdf
https://journals.sagepub.com/doi/abs/10.1177/08404704221125368?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/08404704221125368
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36226507&dopt=Abstract
https://gh.bmj.com/lookup/pmidlookup?view=long&pmid=30233828
http://dx.doi.org/10.1136/bmjgh-2018-000798
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30233828&dopt=Abstract
https://europepmc.org/abstract/MED/27682033
http://dx.doi.org/10.1056/NEJMp1606181
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27682033&dopt=Abstract
http://dx.doi.org/10.1053/j.semnuclmed.2011.06.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21978447&dopt=Abstract
https://europepmc.org/abstract/MED/28117445
http://dx.doi.org/10.1038/nature21056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28117445&dopt=Abstract
https://europepmc.org/abstract/MED/34117522
http://dx.doi.org/10.1007/s00247-021-05114-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34117522&dopt=Abstract
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=32393561
http://dx.doi.org/10.1370/afm.2518
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32393561&dopt=Abstract
http://dx.doi.org/10.1038/s41746-018-0058-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31304332&dopt=Abstract
https://escholarship.mcgill.ca/concern/theses/9k41zk62c
https://sloanreview.mit.edu/article/the-risk-of-machine-learning-bias-and-how-to-prevent-it/
https://europepmc.org/abstract/MED/29539284
http://dx.doi.org/10.1056/NEJMp1714229
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29539284&dopt=Abstract
https://escholarship.org/uc/item/6h92v832
http://dx.doi.org/10.1126/science.aax2342
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31649194&dopt=Abstract
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3347890
https://cihr-irsc.gc.ca/e/43626.html
http://dx.doi.org/10.1016/j.hjdsi.2021.100594
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34954571&dopt=Abstract
http://dx.doi.org/10.1080/03091902.2020.1853839
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33283565&dopt=Abstract
https://www.jmir.org/2021/9/e29839/
http://dx.doi.org/10.2196/29839
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34477556&dopt=Abstract
https://europepmc.org/abstract/MED/35579328
http://dx.doi.org/10.1093/jamia/ocac065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35579328&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Sasseville et a

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Wang JX, Somani S, Chen JH, Murray S, Sarkar U. Health equity in artificial intelligence and primary care research:
protacol for ascoping review. IMIR Res Protoc 2021 Sep 17;10(9):e27799 [ FREE Full text] [doi: 10.2196/27799] [Medline:
34533458]

Garritty C, Gartlehner G, Nussbaumer-Streit B, King VJ, Hamel C, Kamel C, et a. Cochrane Rapid Reviews Methods
Group offers evidence-informed guidance to conduct rapid reviews. J Clin Epidemiol 2021 Feb;130:13-22 [FREE Full
text] [doi: 10.1016/j.jclinepi.2020.10.007] [Medline: 33068715]

Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred Reporting Items for Systematic Reviews and
Meta-Analyses: the PRISMA statement. PLoS Med 2009 Jul 21;6(7):€1000097 [EREE Full text] [doi:
10.1371/journal.pmed.1000097] [Medline: 19621072]

Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, PRISMA-P Group. Preferred Reporting Items for
Systematic Review and Meta-Analysis Protocols (PRISMA-P) 2015: elaboration and explanation. BMJ 2015 Jan 02;350:g7647
[FREE Full text] [doi: 10.1136/bmj.g7647] [Medline: 25555855]

Systematic and systematic-like review toolkit. Deakin University. URL: https://deakin.libguides.com/systematicreview/
stepl [accessed 2022-12-09]

Apply PCC. University of South Australia. URL: https://guides.library.unisa.edu.au/ScopingReviews/A pplyPCC [accessed
2022-12-09]

Veritas Health Innovation. Covidence. URL: https://www.covidence.org/ [accessed 2023-05-03]

O'Neill J, Tabish H, Welch V, Petticrew M, Pottie K, Clarke M, et a. Applying an equity lensto interventions: using
PROGRESS ensures consideration of socially stratifying factors to illuminate inequities in health. J Clin Epidemiol 2014
Jan;67(1):56-64 [doi: 10.1016/}.jclinepi.2013.08.005] [Medline: 24189091]

PROGRESS-Plus. Cochrane Methods. URL : https://methods.cochrane.org/equity/proj ects/evidence-equity/progress-plus
[accessed 2023-05-10]

Hong QN, Pluye P, Fabregues S, Bartlett G, Boardman F, Cargo M, et al. Mixed Methods Appraisal Tool (MMAT) version
2018: user guide. Mixed Methods Appraisal Tool. 2018. URL: http://mixedmethodsapprai saltool public.pbworks.com/w/
file/fetch/127916259/MMAT_2018_criteriazmanual_2018-08-01_ENG.pdf [accessed 2023-05-04]

Chu CH, Ledlie K, Shi J, Nyrup R, Bianchi A, Khan SS, et al. Ageism and artificial intelligence: protocol for a scoping
review. IMIR Res Protoc 2022 Jun 09;11(6):€33211 [FREE Full text] [doi: 10.2196/33211] [Medline: 35679118]
Rajkomar A, Hardt M, Howell MD, Corrado G, Chin MH. Ensuring fairnessin machine learning to advance health equity.
Ann Intern Med 2018 Dec 18;169(12):866-872 [FREE Full text] [doi: 10.7326/M 18-1990] [Medline: 30508424]
Fines-Neuschild M. Innovative EDI practices by granting agencies. Réseau québécois pour I'équité, ladiversité et I'inclusion.
2022. URL: https://rgedi.com/wp-content/uploads/2022/12/Innovative-EDI - Practi ces-by-Granting-Agencies.pdf [accessed
2023-05-04]

Hunt L, Nielsen MW, Schiebinger L. A framework for sex, gender, and diversity analysisin research. Science 2022 Sep
30;377(6614):1492-1495 [doi: 10.1126/science.abp9775] [Medline: 36173857]

Abbreviations

Al: artificial intelligence

CBPHC: community-based primary health care

MMAT: Mixed Methods Appraisal Tool

PCC: Population or Participant, Concept, and Context

PICO: Participant, Intervention, Comparator, and Outcome

PREMIA: Protecting and Engaging Vulnerable Popul ationsin the Devel opment of Predictive Modelsin Primary
Health Care for Inclusive, Diverse and Equitable Al

PRISMA-P: Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols

PROGRESS: place of residence, race/ethnicity/culture/language, occupation, gender/sex, religion, education,
socioeconomic status, and social capital

https://www.researchprotocols.org/2023/1/e46684 JMIR Res Protoc 2023 | vol. 12 | e46684 | p. 7

RenderX

(page number not for citation purposes)


https://www.researchprotocols.org/2021/9/e27799/
http://dx.doi.org/10.2196/27799
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34533458&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0895-4356(20)31146-X
https://linkinghub.elsevier.com/retrieve/pii/S0895-4356(20)31146-X
http://dx.doi.org/10.1016/j.jclinepi.2020.10.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33068715&dopt=Abstract
https://dx.plos.org/10.1371/journal.pmed.1000097
http://dx.doi.org/10.1371/journal.pmed.1000097
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19621072&dopt=Abstract
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=25555855
http://dx.doi.org/10.1136/bmj.g7647
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25555855&dopt=Abstract
https://deakin.libguides.com/systematicreview/step1
https://deakin.libguides.com/systematicreview/step1
https://guides.library.unisa.edu.au/ScopingReviews/ApplyPCC
https://www.covidence.org/
http://dx.doi.org/10.1016/j.jclinepi.2013.08.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24189091&dopt=Abstract
https://methods.cochrane.org/equity/projects/evidence-equity/progress-plus
http://mixedmethodsappraisaltoolpublic.pbworks.com/w/file/fetch/127916259/MMAT_2018_criteria-manual_2018-08-01_ENG.pdf
http://mixedmethodsappraisaltoolpublic.pbworks.com/w/file/fetch/127916259/MMAT_2018_criteria-manual_2018-08-01_ENG.pdf
https://www.researchprotocols.org/2022/6/e33211/
http://dx.doi.org/10.2196/33211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35679118&dopt=Abstract
https://europepmc.org/abstract/MED/30508424
http://dx.doi.org/10.7326/M18-1990
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30508424&dopt=Abstract
https://rqedi.com/wp-content/uploads/2022/12/Innovative-EDI-Practices-by-Granting-Agencies.pdf
http://dx.doi.org/10.1126/science.abp9775
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36173857&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Sasseville et a

Edited by T Leung; The proposal for this study was externally peer-reviewed by the I’ Observatoire international sur les impacts
sociétaux del’ 1A et du numérique (OBVIA) / International Observatory on the Societal Impacts of Al and Digital Technology (Quebec,
Canada). See the Multimedia Appendix for the peer-review report; Submitted 07.03.23; accepted 31.05.23; published 26.06.23.

Please cite as:

Sasseville M, Ouellet S, Rhéaume C, Couture V, Després P, Paquette JS, Gentelet K, Darmon D, Bergeron F, Gagnon MP

Risk of Bias Mitigation for Vulnerable and Diverse Groups in Community-Based Primary Health Care Artificial Intelligence Models:
Protocol for a Rapid Review

JMIR Res Protoc 2023;12: e46684

URL.: https://www.researchprotocols.org/2023/1/e46684

doi: 10.2196/46684

PMID:

©Maxime Sasseville, Steven Ouellet, Caroline Rhéaume, Vincent Couture, Philippe Despres, Jean-Sébastien Paquette, Karine
Gentelet, David Darmon, Frédéric Bergeron, Marie-Pierre Gagnon. Originally published in JMIR Research Protocols
(https://lwww.researchprotocols.org), 26.06.2023. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in IMIR Research Protocols, is properly cited. The
complete bibliographic information, a link to the original publication on https.//www.researchprotocols.org, as well as this
copyright and license information must be included.

https://www.researchprotocol s.org/2023/1/e46684 JMIR Res Protoc 2023 | vol. 12 | e46684 | p. 8
(page number not for citation purposes)

RenderX


https://www.researchprotocols.org/2023/1/e46684
http://dx.doi.org/10.2196/46684
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

