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Embedding EDI principles into
biomedical and health research:
who, what, where, when, & why.



▹ Who?

▹ What?

▹ Where?

▹ When?

▹ Why?

▹ You, trainees, leaders, policy-makers, reviewers?

▹ Actions or good intentions….?

▹ In the lab, at the bench, in the clinic, in the 

research design, in evaluations….?

▹ For the grant, when a trainee starts, in meetings 

with leaders, with peers.….?
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▹ Why? ……....because integration of EDI principles into 
research leads to better research, more rigorous science, more 
impactful outputs, more creative scientists. Increased rigour.
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▹ Why?
▹ How? …………by using a systems approach



I do my academic work in the heart 
of Toronto (Tkaronto) which is in 

the Dish With One Spoon Wampum 
Agreement Territory - a sacred 
treaty between Anishinabek, 

Mississaugas and Haudenosaunee 
Peoples that holds all treaty 

peoples, new and not so new to a 
spirit of respect for the land and its 

resources, sharing and peace.

I live on Williams Treaty lands –
disputed until 2018

(NB: value of indigenous scholarship in understanding the world 
vs euro-centric western forms of science, e.g. the myth of 

objectivity)
https://native-land.ca/
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NB: there is enormous value in recognizing the 
fundamental paradigm shift that frames indigenous 
scholarship in terms of understanding the world: the 

observer as part of the observed vs euro-centric 
western forms of science: the observer as arms 

length which contributes to the myth of objectivity



Who?

#distrac)nglyhonest
(Dr. Eden Hennessey, WLU)



▹ Professor, Dept. Chemistry & Biology, 
▹ Faculty of Science, Dimensions Chair
▹ Toronto Metropolitan University 

▹ Affiliate Scientist, St. Michael’s Hospital, Toronto
▹ Member, Institute for Biomedical Engineering, Science & 

Technology (iBEST)
▹ NSERC Scholar-in-Residence (inaugural)
▹ Past-President, Canadian Society of Molecular Biosciences 

(CSMB)
▹ Imogen Coe Consulting, Inc. 
▹ Shift Health (associate consultant)

https://www.linkedin.com/in/imogencoe/

@ImogenRCoePhD 

@drimogencoe
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“How do cells work?”
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“How do cells work?”

Ribavirin



Journal of Virology 2015 
doi:10.1128/JVI.02492-14.

Ribavirin

ENTs are 
responsible for the 
uptake of a large 
class of anti-cancer 
& anti-viral drugs: 
nucleoside analogs 
& endogenous 
nucleosides.



“How does science work?”
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https://www.newyorker.com/magazine/2020/10/05/how-does-science-really-work

“Like everybody else, 
scientists view questions 

through the lenses of 
taste, personality, 

affiliation, and 
experience”



Figure 1

Impellizzeri & Coe, 2021 Can J Chem
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Systems approach



1) Who does the research (asks the questions, frames 
the debate, interprets the data, decides on priorities, 

builds the teams, community, etc. etc.) influences how
the research is done.  

Inclusive excellence in researchers

h*ps://cihr-irsc.gc.ca/e/50836.html18
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1) Who is doing the research? Who is in the room?  
Who isn’t? Why? Whose voice is heard? What is the 

culture of the research environment? 
Is the culture and context intentionally 

EDI&A-infused? 
Inclusive cultures        excellence in researchers

h*ps://cihr-irsc.gc.ca/e/50836.html20
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2) How is the research conducted? Does it use an inclusive 
(SGBA+) approach which reflects experimental rigour

(informed by 1)? SGBA+ (EDI&A) infused research design 
produces higher quality outputs. 

Recognize & reward the best science 
Inclusive design         excellence in research 21
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https://hbr.org/2016/09/diverse-teams-feel-less-comfortable-and-thats-why-
they-perform-better

https://www.forbes.com/sites/eriklarson/2017/09/21/new-research-
diversity-inclusion-better-decision-making-at-work/?sh=14bc4e764cbf

Linkov et al. 2022



Queens University, Canada

h*ps://www.universityaffairs.ca/features/feature-arEcle/when-black-medical-students-werent-welcome-at-queens/

Edward Thomas, McDonald Inst.

Structural Racism in 
Academic STEMM

Institutional Barriers
Exclusionary practice as policy 

Who is in the room?  Who isn’t?  Why?



h"ps://www.npr.org/sec/ons/health-shots/2019/08/25/749886989/academic-science-rethinks-all-too-white-dude-walls-of-honor

https://cen.acs.org/careers/diversity/Chemists-grapple-lack-diversity-displayed/97/i37

Exclusionary pracIce by design 
(in built infrastructure & environment)



A2tudinal Barriers
Exclusionary prac;ce 

as behaviour 

http://becauseiamagirl.ca

Cultural conditioning is a process through which we 
absorb and interpret the influences, norms, and 

messaging from our environment and translate them 
into what we believe to be acceptable behaviors.

Gender, disability, religion, race, geography, 
sexuality, socio-economic status, age, and more…

Messages that influence our beliefs about what’s 
normal, acceptable, or even enjoyable. These beliefs 
become central to who we are and ultimately shape 
our behavior, reactions, and judgements about how 
we and others fit within society.h"ps://www.excep/onalfutures.com/cultural-condi/oning/



DOI 10.17226/26803

h;ps://skylight.science.ubc.ca/review-themes-and-promising-prac?ces-
stem-based-work-equity-diversity-and-inclusion



Building & maintaining diverse teams in research
Principal Investigators

▹ Define your values
▹ Recruitment – ads, websites, outreach, 

inclusive recruitment takes longer. Be 
intentional.

▹ Team culture – co-create team code of 
conduct. Revisit annually with team. Be 
context-specific. 

Trainees



Developing a Code of Conduct for Research and 
Graduate Studies in our Department

What are our values? 

From these come our 
expected actions 

and conduct 

Delineate clear mechanisms 
to report and address 

behaviour inconsistent with 
Code of Conduct 

29Dept. Chem/Biol, TMU 2023



A Code of Conduct should…. 

• Identify and define appropriate and inappropriate behaviors
• Go beyond ethical treatment of data to include the treatment of people
• Clearly specify reporting and investigative procedures
• Outline disciplinary action for conduct violations
• Include protection against retaliation
• Have built in mechanism for continued re-evaluation of its effectiveness 

and for its revision

30
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Examples of 
unacceptable 
conduct: 
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Examples of 
unacceptable 
conduct: 

Allyship training, cultural competency training, bystander intervention training can all help in upskilling people to avoid these behaviours happening



Building & maintaining diverse teams in research
Principal Investigators

▹ Define your values
▹ Recruitment – ads, websites, outreach, 

inclusive recruitment takes longer. Be 
intentional.

▹ Team culture – co-create team code of 
conduct. Revisit annually with team. Be 
context-specific. 

▹ Create psychologically safe environments
▹ Attend learning opportunities with others 

(especially men)
▹ Upskill – develop strong core 

competencies, communication, etc.
▹ Actions & leadership, not good intentions 

& empty words

Trainees



Building & maintaining diverse teams in research
Trainee

▹ Define your values
▹ Know your rights
▹ Require clear communicaLon on 

expectaLons
▹ Look for psychologically safe cultures
▹ Network with your community (e.g. 

CBSN, LGBTQinSTEM, etc.)
▹ Go beyond your community
▹ Expect (demand) – allyship skills, 

bystander intervenLon skills 
(specifically for science)

▹ Look for mentorship but more 
importantly, sponsorship (& 
championing)

Principal Investigators
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• Awareness (there is bias in research, there are gaps, there is over-

representa5on, privilege & power define structures, etc.)

• Educa5on (be curious, what does the research tell us about building 

inclusive cultures, what is lost in non-inclusive research design, 

what/who is missing & why, learn, learn, learn etc.)

• Ac5ons (be analy5cal, use evidence & data to drive inten5onal 

ac5vi5es, be proac5ve, define the how & the where)

• Outcomes (use metrics, set targets, goals, measure progress).  

Rinse and Repeat



Awareness requires reflection

Outcomes
(measuring or assessing 
whether those actions 
have been effective or 

not & repeating the 
cycle)

Awareness
(what are the 

challenges & gaps? 
why is there over-
representation?)

Education
(what does research 
& scholarship tell us 
about overcoming 
those challenges)

Actions
(using evidence & data-
informed approaches 
to designing actions)

Success requires that everyone is 
responsible for equity and inclusion

(credit to AthenaSWAN program, UK)



Diverse teams in science lead to better science.

Why?
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important questions or aspects of inclusive design.
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“Three weeks later, on 
Feb. 28, Anil died. 
More testing later 
revealed he had a 
genetic variant that 
wasn't included in the 
pre-screening.

Anil's family says they 
were stunned to learn 
that current pre-
screening guidelines 
are based on studies 
that largely leave out 
populations that aren't 
white, a known 
problem based on 
medical studies they 
found from North 
America and other 
parts of the world”

Failure to do inclusive research
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https://www.technologyreview.com/2022/08/15
/1056908/biological-sex-immune-system/

Failure to do inclusive research = poorer quality science



https://www.technologyreview.com/2022/08/15
/1056908/biological-sex-immune-system/

Do you know the sex of your cells in culture?

Do you know the ethnicity of your cells?

Do you disaggregate your data by sex? Ethnicity?

If not, why not? Is your research EDI&A infused?



The new measures are needed because 
research is still mostly failing to account 
for sex and gender in study design, 
sometimes with catastrophic results. 
Between 1997 and 2001, ten 
prescription drugs were withdrawn from 
use in the United States; eight of these 
were reported to have worse side 
effects in women than in men (we 
recognize that not everyone fits into 
these categories). These differences had 
probably been missed, in part, because 
of insufficient or inappropriate analysis 
of data on sex differences during
clinical trials.Failure to do inclusive research
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https://genderedinnovations.stanford.edu/

Understanding & integrating EDIA/SGBA+ principles leads to improved engineering, science & medicine 
across all disciplines & sectors (AI/ML, technology, drugs, genomics, healthcare, policy, building, 

governance, urban planning, etc.).  This is more likely to happen with diverse teams.

Inclusive design is good for everyone



CanHepC Journal Club



Sex/gender/ethnicity data are 
collected (in supplementary data) 
but there is no further reference to 
them in the paper.  

Does it matter?  

From the data in the paper, we can’t 
tell.



The Lancet 2023

“Interpretation

This study provides evidence that, 
in an infection naïve cohort, 

humoral and cellular immune 
responses to SARS-CoV-2 

vaccination are stronger in South 
Asian HCWs than White HCWs.

These differences are most 
clearly seen in the early period 

following vaccination. 

Further research is required to 
understand the underlying 

mechanisms, whether differences 
persist with further exposure to 

vaccine or virus, and the potential 
impact on vaccine effectiveness”



Rich-Edwards and Maney. eLife 2023;12:e90623. DOI: https:// doi. org/ 10. 7554/ eLife. 90623



1) Is your research 
environment inclusive & 

thus excellent?

2) Is your research design 
inclusive & thus rigorous?

1, 2 NSERC DG, 2CIHR PG, 1, 2 CFI, etc.
52



“Diverse representation is not synonymous 
with EDI expertise”

Michael Charles, Centennial College

Everyone has a responsibility to develop 
core competencies



People/orgs/institutions will push back against change.  Expect 
this. Be strategic & plan to manage the hostility, resistance, etc.

“When you are accustomed to privilege, 
equity feels like oppression”

We must get comfortable 
with discomfort



Embedding EDI into science is 
work. Do the work.

Learn about sexism, racism, 
homophobia, colonialism, 

ableism and other systemic, 
structural biases in science & 

academia that limit 
participation, especially if you 

are from the dominant 
demographic.
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Why? 



Embedding EDI into science is 
work but it’s worth it….. 

Why? 

We can all be be)er 
researchers and we can 
all do be)er research.



THANKYOU

Any questions?
You can find me at imogen.coe@torontomu.ca and imogen.coe@gmail.com

LinkedIn, Twitter/X & Instagram


