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Abstract

Background The lack of diversity in genomic data limits researchers’ ability to investigate the relationships

between genetic profiles, disease manifestations, and responses to new therapies. As a result, innovations in treat-
ment could have potentially harmful effects on a significant portion of the population due to incomplete or inac-
curate genomic data. In addition, the lack of harmonization in the use of population descriptors in genomic studies
raises both ethical and scientific concerns regarding which descriptors should be used to study and recruit underrep-
resented populations. Therefore, understanding the factors contributing to the lack of diversity in genomic research

is an urgent scientific, clinical, and public health priority. This study aims to explore the social and contextual factors
influencing the participation of underrepresented populations in genomic research, from the perspective of research-
ers in the field.

Methods A total of 13 semi-structured interviews were conducted with researchers experienced in genomic
research in Canada and fluent in either French or English. The interview transcripts were analyzed using thematic
analysis.

Results Researchers identified several factors contributing to the low participation of underrepresented popula-
tions in genomic research, with one key factor being the geographic distribution of research institutions and the dis-
connect between research efforts and the communities being studied. To address this issue, participants stressed
the importance of moving away from colonial practices, such as conducting research on a community without con-
sulting its members in the design phase. Furthermore, it was suggested that existing diversity, equity, and inclusion
policies alone were insufficient to effectively address the challenge. Lastly, the study also highlighted a potential

link between how study populations are categorized and the willingness of underrepresented groups to participate
in genomic research.

Conclusion Although researchers are generally aware of the literature on the causes, consequences, and potential
solutions for increasing participation, confusion remains regarding the use of population descriptors. Our findings
highlight the need for improved education, greater consensus, and expanded dialogue within the genomic research
community to promote the harmonization of population descriptors.
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Background

With the advent of precision medicine and the decreasing
cost of genome sequencing [1], genome-wide association
studies (GWAS) have become a cornerstone in advancing
our understanding of diseases. However, 86% of GWAS
samples come from individuals of European descent
[2—-4]. This lack of diversity in genomic data limits the
discovery and understanding of associations between
genetic variants, disease presentation and response to
modern innovative therapies in underrepresented popu-
lations. As a result, it undermines the goal of precision
medicine [5], which seeks to provide personalized care
or interventions [6]. Furthermore, the underrepresen-
tation of diverse populations is already affecting both
the understanding of their health needs and the quality
of the healthcare services provided [7]. In some cases,
individuals from underrepresented populations have
been prescribed inappropriate medication or undergone
unnecessary health surveillance and interventions due to
inaccurate or incomplete genomic data [8]. More broadly,
this lack of diversity in genomics might exacerbate exist-
ing social inequalities in health and research [2, 9].

To address this challenge, it is crucial to understand
the barriers and facilitators that contribute to the gap
between populations of European descent and under-
represented groups. Documented barriers to the par-
ticipation of underrepresented populations in genomic
research include limited knowledge or understanding of
genomics and genetic testing, concerns about confiden-
tiality, privacy, and data governance (i.e. who has access
to data, how it is managed, what it can be used for), fear
of discrimination, limited access to genetic services and
distrust in the healthcare system, science, and research
[10-15]. From a global perspective, there is a pressing
need to enhance resources and capacity building in low-
and middle-income countries (LMICs) [2].

Factors that facilitate participation include personal
benefits such as receiving results or monetary compen-
sation, awareness, a good understanding of genomics,
and a family history of a medical condition [10-12].
The engagement of researchers with underrepresented
communities, the cultural or linguistic adaptation of
research material, and community-led data governance
have also been identified as key facilitators [11, 15, 16].
This engagement aligns with the widespread implemen-
tation of Diversity, Equity and Inclusion (DEI) policies
in academia and the corporate world, which are often
cited as solutions to correct historical biases and pro-
mote participation of underrepresented populations
[17, 18]. In line with these initiatives, the three main
federal research granting agencies in Canada, the Cana-
dian Institutes of Health Research (CIHR), the Natural
Sciences and Engineering Research Council of Canada
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(NSERC), and the Social Sciences and Humanities
Research Council of Canada (SSHRC), established the
Tri-Agency Statement on Equity, Diversity, and Inclu-
sion (EDI) to “foster more equitable, diverse and inclu-
sive research ecosystem in Canada” [19]. However, the
impact of these DEI policies on Canadian genomic
research is still unknown.

The lack of diversity in genomic research raises con-
cerns about social inequalities and draws attention to
the persistent issue of inconsistent use of population
descriptors [20, 21]. The lack of a harmonized approach
for describing and categorizing ethnic and racial groups
in genomic research presents significant scientific and
ethical challenges [21-24]. Notably, the confusion and
lack of clear distinction between the concepts of race,
ethnicity and ancestry among genomic researchers
make it challenging to generalize genomic data find-
ings from one group to another [21, 25]. For instance,
as noted by Fatumo et al., the common use of the terms
“African ancestry” or “Black” in genomic research fails
to capture the broader ethnolinguistic and genetic
diversity of the African continent, thereby contributing
to inequities within an already underrepresented popu-
lation [2]. Moreover, the categories used can differ not
only between countries but even within different insti-
tutions in the same country, as in the United States [26].
From an ethical perspective, the inconsistency in the
use of population descriptors could perpetuate racial
discrimination and stigmatization of underrepresented
populations [1, 20, 23], while also hindering genomic
researchers’ efforts to recruit these populations. The
persistent use of “race” as a population descriptor in
genomics could reinforce the false notion that race is a
biological reality [20, 23, 27].

However, the impact of misusing population descrip-
tors on the participation of underrepresented groups
remains unclear. While many studies have examined
how genomic researchers categorize populations [21,
25, 27], none have explored the views of these research-
ers on the key issues contributing to the low participa-
tion of underrepresented populations. The aim of this
study was to explore the social and contextual factors
that influence the participation of underrepresented
populations in genomic research from the perspectives
of researchers in the field. To structure this investiga-
tion, the study centered on three specific topics:

(1) researchers’ views on the underrepresentation of
diverse populations in genomic research and iden-
tify solutions to improve their participation.

(2) researchers’ practices and perspectives regarding
race, ethnicity, and ancestry in genomic research.
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(3) the link between the use of population descriptors
and the participation of underrepresented popula-
tions.

Materials and methods

Participants

This study was conducted with genomic researchers in
Canada who were proficient in either English or French.
These researchers were currently conducting or had
conducted genomic research in the past five years with
Canadian cohorts. The five-year timeframe was selected
to include individuals who had participated in genomic
research projects in the recent past. Canadian research-
ers were the focus for two main reasons. First, much of
the existing research in this field has involved researchers
from the United States [21, 25]. Despite the geographi-
cal proximity, differences in culture, research practices,
and legal frameworks may influence the perspectives of
genomic researchers. Second, since the research team is
based in Canada, engaging researchers from Canadian
institutions was more practical.

For the recruitment process, participants were selected
by systematically reviewing each project currently funded
by Genome Canada, a federally funded not-for-profit
organization. At the time of recruitment, 68 research-
ers with projects based on human genomics, either par-
tially or fully funded by Genome Canada, were selected.
Although a convenience sample was used, efforts were
made to recruit researchers from each Canadian prov-
ince to ensure a fairly representative sample of the entire
country. An email was sent to each of these research-
ers containing a description of the research project and
a request for voluntary participation in the interview. A
reminder email was sent one or two weeks after the ini-
tial invitation to increase the response rate. The time and
date of the interview were scheduled once the research-
er’s participation was confirmed. A final email was sent
containing a link to a sociodemographic questionnaire, a
Zoom meeting link, and the study information and con-
sent form, which participants were asked to sign prior to
the meeting.

Data collection

Semi-structured interviews were chosen to better under-
stand the perspectives of genomic researchers on under-
represented populations, as this qualitative approach
offers deeper insights than a questionnaire [28]. In addi-
tion, given that the topics of discrimination and racism in
science may be sensitive for some participants, this data
collection method is often regarded as more appropriate
for exploring sensitive and complex issues [29]. Thirteen
semi-structured interviews were conducted between
October 2023 and March 2024. Recruitment ended after

Page 3 of 12

the 13 th interview, as data saturation had been reached
and the target population size of ten participants was
exceeded. While there is no universally established sam-
ple size for this type of data collection, it aligns with the
sample sizes reported in the literature on data saturation
[30, 31]. The interviews lasted an average of 30 min, rang-
ing from 17 min to one hour. This duration aligned with
the research team’s objective of conducting shorter inter-
views to accommodate researchers and maximize partici-
pation. Interviews were held via Zoom or Teams, except
for one, which took place in Québec City. The introduc-
tory paragraph of the interview guide was read to the
participant, reiterating the research theme and outlining
the interview procedure, including the estimated 30-min
duration and the fact that it would be audio recorded.
This allowed us to reiterate that the data collected would
be anonymized, as stated in the consent form. Finally,
verbal consent was confirmed a second time before start-
ing the audio recording and the first interview question.

AO conducted all interviews in French and English,
depending on the participants’ language preference, using
the semi-structured question guide. The interview guide
was developed by the research team (A.O, A.B, H.N.) for
this specific study [see Additional File 1]. Based on the
relevant literature, three main topics were addressed with
careful consideration of our research objective.

(1) Categorization of population differences: This topic
explored how researchers identified and recruited
populations for their studies, as well as their per-
spectives and understanding of the concepts of
race, ethnicity, and ancestry through open-ended
questions.

(2) Perspective on inequalities in genomic research:
For this topic, we sought researchers’views on the
causes and consequences of the underrepresenta-
tion of certain populations in genomic research.

(3) Inclusion of underrepresented populations in
genomic studies: This last topic was divided
into three sub-topics. First, we examined
researchers'opinions on diversity, equity and inclu-
sion (DEI) policies, along with their perceived
impact on research. Second, we investigated the
barriers and facilitators influencing the participa-
tion of underrepresented populations in research.
Finally, we examined the potential relationship
between categories used in research and participa-
tion rates.

After identifying these themes, the research team (A.O,
A.B, H.N.) developed open-ended questions, reaching a
consensus on which to retain or remove from the final
semi-structured interview guide. Finally, the guide was
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translated from French into English, ensuring that the
core meaning of the questions remained intact.

Data analysis

Each semi-structured interview was transcribed ver-
batim for thematic analysis. Using Taguette, an open-
source software for qualitative data analysis [32], AO
coded each response into themes and subthemes. This
coding was based on the general trends in opinions and
perspectives across the transcript corpus, with the most
frequently mentioned themes assigned a higher position
in the hierarchical categorization. This coding method is
based on the work of Paillé and Mucchielli [33]. As the
analyses progressed and new interview data was added,
some themes were merged and subdivided into sepa-
rate themes. Moreover, the themes that emerged from
the interviews differed from those initially selected for
the interview guide. This can be explained in part by the
semi-directed nature of the data collection. While the
framework guided the interview through question ori-
entation and order, the participants could express them-
selves freely. In this regard, the epistemological approach
is mainly inductive, with the data collected serving as
the foundation for developing theories and frameworks
to better understand the research topic [34]. However, it
also follows a deductive approach, as the interview ques-
tions, result analysis, and research problem selection are
informed by existing studies, data, and theoretical frame-
works [33]. A.O, H.N. and A.B. contributed to validating
the themes that emerged from the thematic analysis.

Ethical considerations

This study was approved by the Ethics Review Boards
of the CHU de Québec (Quebec City University Hos-
pital) (#2024—-6887). Each participant signed the infor-
mation and consent form before participating in the
interview. Since the field of genomic research in Canada
has a small number of researchers, each participant was
assigned a number to anonymize the extracts and pre-
vent identification.

Results

Characteristics of participants and their research

Of the 68 researchers contacted, 18 agreed to participate,
while six declined. Of the 18 who agreed, 13 participated
in the semi-structured interviews, while the remaining
five did not follow up after initially accepting the invita-
tion. The characteristics of the participants are shown
in Table 1. Most participants identified as male (69.2%)
and self-identified as being of European origin (58.3%).
Most had over 15 years of academic research experi-
ence (58.3%) and worked in a variety of genomic research
fields such as clinical research (7= 5), basic research (n=
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Table 1 Participants’characteristics
N (%)
Gender
Female 4(30.8)
Male 9 (69.2)
Ethnocultural background
European origins 7 (583)
Other North American origins 3(25.0)
African origins 2(16.7)
Asian origins 1(8.3)
Caribbean origins 1(83)
Location
Quebec 5(385)
British Colombia 3(23.1)
Ontario 2(154)
Alberta 1(7.7)
New Brunswick 1(7.7)
Nova Scotia 1(7.7)
Research experience
Experienced [Over 15 years] 7 (58.3)
Mid-career [5 to 15 years[ 3(25.0)
Early career [0 to 5 years[ 2(16.7)
Missing
Type of research
Clinical 5@1.7)
Basic 4(33.3)
Translational 3(25.0)
Population 3(25.0)
Other 2(16.7)
Missing 1

4), translational research (n= 3) and population research
(n= 3). Regarding work locations, the majority of partici-
pants were from the provinces of Quebec (n= 5), British
Columbia (n= 3), and Ontario (n= 2). In Alberta, New
Brunswick, and Nova Scotia, one researcher from each
province participated in our interviews.

Participant research themes of the participants were
defined during the interviews. Most were interested in
the field of oncology and equity and diversity issues in
genomics. Few participants were interested in genetic
profiling at the population level. Finally, one participant
worked on the relationship between infectious diseases
and genomics.

Categorization and population descriptors

The research population studied by most of our inter-
viewees was qualified as the “general population’, which
refers to several different groups. Most commonly, the
study population was either the Canadian population
or a specific province, such as Quebecers or Albertans,
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with no focus on a specific ethnic group. However, some
researchers mentioned populations of European origin
as their main study group. Otherwise, some participants
were interested in Indigenous, Acadian, and newborn
populations. These populations were generally recruited
by consent obtained during a clinical visit, traditional
population recruitment methods such as polling firms, or
through community contacts.

Following the discussion around their research popu-
lation, participants also discussed the use of population
descriptors in genomic research. Quotes are summa-
rized in Table S1 (see Additional file 2). In general, par-
ticipants favored the term “ancestry” to categorize
populations. “Ethnicity” was the second most frequently
mentioned population descriptor. As for the term “race’,
it was always used in combination with either ethnicity or
ancestry. Moreover, some participants preferred to use all
three terms at the same time to account for the complex-
ity of an individual origin (Quote 1, Participant #10).

When asked about using the term “race” in genom-
ics, responses from our participants varied. Most
respondents viewed race as a social construct (Quote 2,
Participant #6). In addition to its social nature, many par-
ticipants viewed the term as controversial or loaded and
felt it required careful consideration of its use in genom-
ics. (Quote 2-3, Participant #6—4). Nevertheless, some
mentioned that the biological basis of race is reflected
in the distribution of diseases and that it is important
to understand genetic differences (Quote 4, Participant
#12). The concept of “ancestry” was also viewed as having
a biological basis. For one of our participants, this bio-
logical component differentiated ancestry from race and
ethnicity (Quote 5-6, Participant #5-10). In our inter-
views, ethnicity was viewed as related to culture as it con-
veyed a more refined expression of an individual origin
than other population descriptors (Quote 7, Participant
#10). However, while most respondents described the
social and cultural nature of ethnicity, some pointed out
that ethnicity was linked to our biology (Quote 8, Partici-
pant #11).

This variety of perspectives on population descriptors
was evident in our participantsdifficulty distinguishing
between these three concepts. Although many could dif-
ferentiate race, ethnicity and ancestry, a significant pro-
portion used the terms interchangeably or recognized the
complexity of using population descriptors without pro-
viding a clear answer.

As presented in Table S1 (see Additional file 2), we also
explored how researchers categorize the populations
included in their studies. The most common categoriza-
tion methodology/approach was self-identification of an
individual’s ethnicity, race or ancestry. In this approach,
individuals either self-identified an origin or self-selected
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from a predefined list of options (Quote 9, Participant
#3). This list was typically based on the categories estab-
lished by Statistics Canada. Moreover, some participants
reported asking about an individual’s grandparents’ ori-
gin to determine their ethnicity (Quote 10, Participant
#8).

Genotyping was the second most common method
of categorization reported. This approach involves
using various techniques to identify genetic similarities
between individuals and assigning a population descrip-
tor or a group label based on these similarities. Partici-
pants who used biological markers to categorize their
populations of interest also incorporated self-reported
ethnicity, race, and/or ancestry. This combination was
used to improve sampling precision or explore the rela-
tionship between individuals’self-perceptions and genetic
data (Quote 11, Participant #4). For some, biological
markers were also combined with various social deter-
minants of health in their statistical models (Quote 12,
Participant #10). Some participants were unable to cate-
gorize their population by ethnicity, race and/or ancestry
because it was against the law for their type of research. It
is important to note that no federal or provincial laws or
mandates in Canada prohibit data collection on ethnicity,
race, and/or ancestry in healthcare.

When discussing the usefulness of categorizing by
race, ethnicity and ancestry, several participants high-
lighted their importance in understanding health dispari-
ties between groups, as it helps to highlight differential
treatment between populations (Quote 13, Participant
#6). According to one participant, the issue with current
population descriptors is not in categorizing but in their
misuse throughout history (Quote 14, Participant #4).

Some participants recognized that current categories
lack scientific rigor, as an increasing number of indi-
viduals have diverse ethnic and ancestral backgrounds,
making the boundaries between ethnic groups fluid and
porous (Quote 15, Participant #11). The mixing of pop-
ulations complicates categorization in genetic and sci-
entific research (Quote 16, Participant #2). Finally, one
participant cautioned against using racial and ethnic
categories as substitutes for distinctions based on social
phenomena (Quote 17, Participant #6).

Relation between participation and population descriptors
The possible relation between participation and popula-
tion descriptors was also explored. Quotes for this theme
are available in Table 2. Participants had mixed views of
racial and ethnic categorization and willingness to partic-
ipate in genomic research. Few expressed strong opinions
about whether categorization had negative or positive
impacts. For most, categorization could have either effect
since it depends on the research context (Quote 18,
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Table 2 Relation between participation and population descriptors

Subtheme

Selected quotes

Importance of context

Complexity of admixture

Possibility in categorization

Quote 18: "I think it can go either way depending how it’s done. So, | think if people feel that you're asking for their race and
ethnicity and categorizing them in order to be able to get the best quality evidence and to be specific and to be accurate, then |
think they will appreciate the chance for that. But | think if people feel that you're going to discriminate against them in any way
because of it, or treat them differently, or come up with negative conclusions. Then it can go the other way." Participant #3

Quote 19: "I think how research is promoted—how we do the promotion, how we make our announcements—it can go either
way. | think it can be detrimental [...] if we don't explain properly why we're doing it. And if we find a way of clearly explaining the
aim [....] [l think that can help. If you simply mention it without explaining why, | think it can be harmful or at least give rise to
fears and concerns." Participant #1

Quote 20: “But the real challenge in genetics right now is admixture. For example, you can have individuals with one African
ancestor and one Asian ancestor, who got married and had children. So, it’s not that simple—how will they identify themselves?
[...]1And even people with white skin, for example. | don't know...In France, there are a lot of people from North Africa living in
France. And when couples form, how will their children identify themselves? That’s the reality nowadays, there is much more
admixture! Participant #2

Quote 21: "Through our community partners who are working in the hereditary cancer space. We've created posters in trying

to explain the communities that wed like to speak to. And we use the word racialized, but we've also just invited the community
partners to use the words that theyre comfortable with using, that their community partners and the patients and just their com-
munity members find appropriate!” Participant #5

Participant #3). This statement highlights that nearly all
of our interviewees believed that there is a relationship
between participants and population descriptors, though
the inner workings of the relationship are still unclear. As
one participant mentioned, the proper use of population
descriptors is strongly dependent on how the research
is promoted and the clarity of its aims (Quote 19, Par-
ticipant #1). Some participants acknowledged the com-
plexity of individual origins. For some, this complexity
was even more evident because human populations are
increasingly mixed, making commonly used categories
increasingly obsolete (Quote 20, Participant #2).

Finally, two participants suggested solutions to miti-
gate the harmful effects of categorization. One proposed
that population descriptors in research should include
an explanatory preamble on the notions of race and eth-
nicity to clarify that race has no biological basis before
asking about self-identification. The other participant
believed the solution lies in how research is conducted,
where communities are given the final say on how they
wish to categorize themselves (Quote 21, Participant #5).

Causes of diverse population underrepresentation

in genomic research

Table S2 (see Additional file 3) provides an overview of
our participants’ key perspectives on the causes of the
underrepresentation of diverse populations in genomic
research. One primary explanation highlighted by par-
ticipants is the geographical disparity in research. Many
pointed out that the divide between LMICs and high-
income countries (HICs) disproportionately tends to ben-
efit the latter, as most major research centers and funding
are concentrated in HICs. (Quote 22—23-24, Participant
#12-10 -7). Moreover, the geographical dimension of

this aspect is also evident within the HICs, where access
to research is unevenly distributed between urban and
rural communities (Quote 23, Participant #10). Partici-
pants noted that researchers often prioritize convenience
sampling, focusing on the most accessible populations,
rather than the more challenging task of reaching under-
represented populations (Quote 24, Participant #7).

Secondly, participants identified fear and mistrust
regarding data governance, as well as the lasting effects of
colonialism and social inequalities, as key factors contrib-
uting to underrepresentation (Quote 25, Participant #11).
For instance, one of our participants highlighted that,
in the Canadian context, First Nations communities are
often more “concerned” and “resistant” to engaging with
researchers due to past negative experiences with the
scientific community. This underscores the importance
of dedicating time and resources to rebuilding trustful
relationships with underrepresented communities that
have experienced discrimination and racism (Quote 26,
Participant #13). Several participants also mentioned
socio-economic inequalities as a key factor underlying
the specific disparities in genomic research (Quote 27,
Participant #10). One participant viewed the phenom-
enon as a reflection of the inequalities that permeate our
society.

Thirdly, many participants also pointed out issues
related to the way genomic research is currently con-
ducted, particularly the inappropriate recruitment meth-
ods used for underrepresented populations, which often
fail to consider their language and cultural needs (Quote
28, Participant #2). As previously mentioned, conduct-
ing scientific research with populations that have expe-
rienced social and racial prejudices requires more time
and resources, which, according to several interviewees,
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is not commonly available in most genomic research
(Quote 26-29, Participant #13-3). Many participants
pointed to the high cost of genomic research, the lack
of available technical tools, and the insufficient diversity
in staff as examples of resource limitations that hinder
research with underrepresented populations.

Finally, one participant explained that although DEI
policies were initially intended to be beneficial, they are
now causing more harm than good. According to this
participant, these policies have become barriers to the
participation of underrepresented populations, as they
are fueling"tensions"and'racism'in society (Quote 30,
Participant #6).

Consequences and solutions to racial inequalities

in genomic research

Table S3 [see Additional file 4] presents quotes from
participants regarding the consequences of inequalities
in genomic research and potential solutions. Nearly all
participants noted that a key consequence of the lack of
diversity in genomic research is an incomplete or inac-
curate picture of the human genome (Quote 31, Par-
ticipant #8), which impacts the treatment and diagnosis
of diseases in underrepresented populations and those
with rare diseases (Quote 32, Participant #13). Most par-
ticipants mentioned that from a social perspective, the
lack of diversity in genomics perpetuates existing social
inequalities in society, creating a vicious circle (Quote
33, Participant #3). Some said that this negative feed-
back loop fuels the distrust and concerns of underrepre-
sented communities regarding scientific research and the
healthcare system. Finally, one participant working with
Indigenous populations also noted that without a diverse
reference group, the inability to diagnose rare diseases in
underrepresented populations not only affects individu-
als but also their extended families and entire communi-
ties (Quote 34, Participant #13).

Regarding the solutions put forward by participants
to diversify genomic research, the main idea expressed
in most interviews was the need for more community
involvement throughout the research process. Par-
ticipants stressed that research projects should involve
working with diverse communities and be designed by
and for underrepresented populations (Quote 35, Partici-
pant #2). This means that all steps, from data collection
to the governance of biobanks after the research, should
be done by and for the communities participating in the
project. For some participants, researchers can no longer
rely on the traditional research approach of entering a
community, collecting data, and then leaving (Quote
36). Several participants suggested involving community
and/or organization representatives as intermediaries
between the research team and the population to help
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engage with communities (Quote 37, Participant #9). As
one participant stated, this approach must be paired with
good communication and knowledge translation (Quote
38, Participant #12).

As mentioned, most participants pointed out the over-
all need for more resources and training for researchers.
This means not only more funding and equipment to
address gaps in genomics, but also the need for capac-
ity building within communities to create a more diverse
workforce in academia (Quote 39, Participant #13).

Influences of DEI policies in genomic research

Finally, the influence of DEI policies on the
participants’research projects was also discussed as a sec-
ondary topic during the interviews. Quotes from these
discussions are available in Table 3. Firstly, some partici-
pants stated that DEI policies had little to no influence
on their research work. This lack of influence had two
dimensions. On the one hand, some researchers reported
that these policies were unnecessary for their work, as
recruitment was based on clinical characteristics (Quote
40, Participant #9). On the other hand, some participants
attributed the lack of influence to their research being
directly related to DEI topics. Finally, some participants
felt that DEI policies had little impact because research-
ers could always find ways around them when apply-
ing for funding or carrying out a project. Therefore, the
nature of the research remained unchanged (Quote 41,
Participant #13).

However, several participants expressed more positive
views of DEI policies (Quote 42, Participant #4). They
noted that these new requirements promote ethnic and
gender diversity in research that does not specifically tar-
get populations. Additionally, they encourage research-
ers who might not have otherwise included gender and
ethnicity data in their studies. Some participants also
shared that these policies increased their awareness of
the importance of addressing inequities in research.
Furthermore, DEI policies are expanding beyond the
research community and are increasingly being adopted
within the healthcare system, which is expected to posi-
tively impact underrepresented populations (Quote 43,
Participant #5).

Discussion

Relation between categories, categorization

and participation

Our exploration of the participation of underrepresented
populations, categorization practices, and population
descriptors reveals the complex nature of these issues.
From our discussions, it became evident that participants
viewed race as a social construct and as clearly part of a
socio-historical construction. However, it was concerning



Omeranovic et al. BMC Medical Genomics (2025) 18:72

Table 3 Influences of DEI policies in genomic research
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Subtheme Selected quotes

Lack of influence on research

Quote 40: "For my research, because these were populations that were selected based on a diagnosis, so a brain tumor in the

adults or pediatric cancer in children or rare inherited disorders, those were not selected based on equity, diversity or those kind
of inclusion criteria. That's what was in front of us regardless of what your ethnicity was or your sexual orientation, and so.
From a population recruitment standpoint, the population was a one-off defined by their disease." Participant #9

Quote 41: "Close to not at all. So, there’s a lot of, this is my perspective, but there’s a lot of whistling towards trying to sort of look
good and sort of like we feel good that we're addressing issues, but the reality is that it fundamentally [doesn't] change what
people are proposing to do. They're just managing the process to say what needs to be said in order to get the resources and
the funding to do what they would want to do anyway. And so, | don't think it makes a profound difference in what happens in
terms of research. We can certainly, you know, researchers are very good at managing application process to say what needs to
be said to. Get the funding. But | don't think it changes the nature of the research that’s pursued.” Participant #13

Positive influence on research

Quote 42: "We have a whole working group looking at data diversity or inclusion. Not just the EDI aspect in the general

project, but really in terms of data and then thinking about how we can first calculate metrics to find out what we have. Then
think about how to support the generation of a more inclusive data set. | really think that this will bear fruit. | think, modifying
existing projects to better capture these additional concepts. And also, I think, as | was saying before the question, even directly
funding projects where this is the emphasis, | think that's very relevant and very positive." Participant #4

Quote 43: "I've seen that carry through from not only the research institutes and the research funders, but also in the health-
care landscape and the health system decision makers, all of whom are now stakeholders of part of my equity research and
that wouldn't have been possible, you know, before the pandemic or five years ago, now that the world has moved to prioritize
equity, diversity and justice and access especially in the health space. It's become an impetus for my work to actually move

forward." Participant #5

that a few participants still maintained that race has a
biological basis. This notion, which has its roots in colo-
nialism and the eugenics and racial sciences of the nine-
teenth and twentieth centuries [35], still seems to persist
in part in biomedical circles, a trend also observed in
American-based studies of genomic researchers more
than 12 years ago [23, 24]. While this was a minority
view in our interviews, and participants acknowledged
the problems with using race as a population descriptor
in genomics, our findings highlight the continued persis-
tence of racial thinking within the genomic field.
Nonetheless, we also observed important confusion
and difficulty among participants in clearly distinguish-
ing between race, ethnicity and ancestry, even though the
categorization of genetic similarities using these popula-
tion descriptors was part of their research. Similar find-
ings were reported in American studies that assessed
researchers’ perspectives on population categorization
[21, 23-25, 27]. However, participants pointed out this
confusion and complexity in categorizing populations
stemmed from the non-discrete boundaries between
groups. The mixing and diversity within human popu-
lations make it difficult to assign fixed and unchanging
identities to a group. From an epistemological stand-
point, it also highlights the socially constructed nature
of these different categories [36]. For example, com-
monly used categories such as Black or Latino often fail
to capture the full range of cultural and genetic diversity
within these socially defined groups [23, 35]. As noted by
Fatumo et al., of the 1.1% of African ancestry participants
in GWAS studies worldwide, more than 90% of ethno-
linguistic groups are still not represented [2]. Our study

shows that the lack of harmonization in categorization
practices is still present, even in the Canadian context.

Finally, our interviews highlighted the need to explore
further the potential relationship between population
descriptors and the participation of underrepresented
populations in genomic research. Participants indicated a
belief in such a relationship, though the direction of that
association remained unclear. Above all, they empha-
sized the importance of properly contextualizing and
communicating genomic research to underrepresented
populations when assigning labels to study groups. This is
especially important in light of the increasing “weaponi-
zation” of genetic and genomic research results by racist
and far-right groups [37]. Non-discriminatory communi-
cation of data should, therefore, be a priority to prevent
misuse and to avoid exacerbating racial discrimination
towards specific communities. Furthermore, such com-
munication could increase the participation of underrep-
resented populations in genomic research. More research
is needed to determine the existence of such a relation-
ship and its effects on participation.

Mistrust and concerns: between geography, colonial
legacy and research funding

Our study aimed to understand the reasons behind
the low participation of underrepresented popula-
tions in genomic research from the perspectives of
genomic researchers and explore solutions to increase
their participation. Their views aligned with the scien-
tific literature on the subject [10, 11]. As mentioned,
participants noted that mistrust, concerns over data
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governance, and historical discrimination in scientific
research could be the main drivers of the low partici-
pation of underrepresented populations in genomic
research. Moreover, geographical factors, especially
the divide between LMICs and HICs, were reported to
play an important role in this lack of diversity. Since the
most important genomic research institutions are in
HICs, the research population will tend to reflect the
demographic makeup of these regions. Similar views
were also reported in Fatumo et al’s paper on diversity
in genomic studies [2]. We argue that this concentra-
tion of genomic research in a few HICs is the product
of what Immanuel Wallerstein calls the world-system.
According to Wallerstein, the European colonial pro-
ject in the sixteenth century enabled the concentration
of wealth, resources and knowledge in what he calls
the core of the world-system (Western countries) by
enforcing its scientific paradigm and socio-economi-
cal model to peripheral nations throughout the world,
i.e. colonialism [38, 39]. The present geopolitical land-
scape is thus the legacy of the division between the
core (HICs) and the periphery (LMICs) of the world-
system [38, 39]. As a few participants noted, we argue
that the lack of diversity in genomic research is deeply
rooted in the legacy of this colonial division. Colonial-
ism not only affects the global distribution of scientific
funds, but also how underrepresented populations are
treated in academia, healthcare, and society [40, 41].
In the Canadian context, Indigenous populations are
particularly affected by the consequences of the colo-
nial system [42]. In this sense, core-periphery dynamics
are reflected within Canada, where Indigenous popula-
tions on the rural periphery continue to bear the con-
sequences of an unequal relationship with the urban
core, particularly in terms of access to social, economic,
and health resources [42, 43]. In this context, the wide-
spread mistrust and concerns within underrepresented
populations can be understood as a lasting legacy of
harmful colonial practices, which may still be perpetu-
ated within our institutions. This is especially true for
Indigenous populations in Canada, who often express
a deep sense of distrust toward researchers, primarily
due to unethical research practices historically carried
out within their communities [15, 23, 43, 44]. However,
broader research with underrepresented populations is
still needed to fully understand the nature of their mis-
trust. It is important to note that to address the lack of
trust within these populations, researchers and their
institutions must make concerted efforts to build and
demonstrate their trustworthiness to underrepresented
groups whose lives may be impacted by the research
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[45]. We believe this is true in Canada and across the
global research community.

Tackling the issue: insights from researchers

Furthermore, our study suggests that genomic research-
ers are generally aware of the existing evidence on the
causes of the underrepresentation of diverse populations.
In addition to identifying these causes, our participants
proposed several solutions aligned with the literature
on the subject. Increased funding, capacity building,
community-led work, data governance by communi-
ties, and education were among the solutions mentioned
during our interviews, all featured in numerous stud-
ies focusing on the diversification of genomic studies [2,
15, 16]. A common theme among the proposed solutions
to increase participation was the importance of actively
engaging communities. This is particularly relevant in
the Canadian context, where many underrepresented
populations, such as Indigenous peoples, live in rural
and remote areas with limited access to quality housing
and healthcare resources [46]. In this regard, solutions
require more than just a neutral stance toward the popu-
lations being studied; active engagement tailored to the
specific needs and characteristics of these underrepre-
sented groups is important for increasing their participa-
tion in research [47].

This perspective on passive versus active roles mirrors
how participants viewed DEI policies. If the objectives
of DEI policies in institutions are to diversify representa-
tion in both the workforce and research topics, our study
participants highlight the need for more authentic and
active integration of these policies. They emphasized that
simply acknowledging the need for more diversity and
inclusion is not enough; institutions must allocate time
and resources to implement these policies. For instance,
research involving Indigenous populations in Canada
often demands more time and effort than research with
the general population. This is because such research
typically strives to develop co-constructed research pro-
jects with strong community engagement. In some cases,
such measures are even mandatory, as required by eth-
ics committees and the communities themselves [48].
However, research granting agencies in Canada typically
provide funding for projects lasting no more than five
years, which is often insufficient to build trust between
researchers and Indigenous communities. As a result,
Canadian funding policies may discourage research-
ers from pursuing long-term projects with Indigenous
populations. To address this issue, these agencies could
consider offering grants that extend beyond five years for
research involving underrepresented populations.

As for researchers, we believe that genomic research
with underrepresented populations would benefit
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from adopting a more multi-leveled approach, where
social structures and individual/community needs
are addressed simultaneously. Our vision for genomic
research is rooted in the agentic paradigm proposed by
Acolin and Fishman [49]. The authors advocate shift-
ing population health research from a purely biomedi-
cal model to an agentic one that focuses on maximizing
structural and individual resilience. This approach views
health not as a result of causal determinism but as shaped
by the interaction between individual aspirations and
structural barriers or supports. [49]. In other words,
rather than focusing on a single pathway to understand
or address a health issue, we should aim for a broader
perspective that considers the various factors involved.
The complex nature of underrepresentation in genomic
data calls for interventions and models that consider and
address this complexity.

Strengths and limitations

To our knowledge, this is the first Canadian-based study
exploring categorization practices and researchers’ per-
spectives on the low participation of underrepresented
populations in genomic research. Moreover, our quali-
tative approach provided a deeper understanding of the
perceptions and opinions of the researchers than a quan-
titative design could have achieved, even though qualita-
tive research typically does not aim to generalize findings
[33]. However, our study may be subject to selection bias,
as it is possible that participants who chose to take part
in our research were already interested in issues related
to underrepresentation. Additionally, due to the sensi-
tive nature of our research topic, it is also possible that
participants provided responses that were more socially
acceptable, while researchers with differing opinions may
have opted not to participate. A study utilizing a different
methodology, such as an anonymized survey with prob-
ability sampling, could have provided a wider range of
perspectives. Thus, our findings are specific to the time
and context of the interviews.

Due to the time and workforce constraints of this study,
which was part of a master’s thesis, we were unable to
independently code the discussion transcripts with mul-
tiple team members. However, to mitigate this limitation,
the research team collectively discussed the thematic
analysis before approving the results. We also acknowl-
edge that some of the population descriptors used in
the interview guide were outdated in relation to current
recommendations [20]. To avoid perpetuating this issue,
we have limited the use of more controversial population
descriptors in this article.

Finally, while the virtual format has limitations, par-
ticularly regarding access to computer tools, it allowed
us to reach researchers in different cities across Canada
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without the need to travel. This format also proved use-
ful for those not in remote areas, as it helped accommo-
date their busy schedules by removing travel constraints
[50]. As a result, we were able to include researchers
from nearly every major Canadian province involved in
genomics (see Table 1). Given the exploratory nature of
our study, an analysis of the association between partici-
pants’ demographics and their perspectives was not pos-
sible, but this should be explored in future research.

Conclusion and implications for practice

and research

Our study sheds light on the current views and atti-
tudes of Canadian researchers regarding the low par-
ticipation of underrepresented populations in genomic
research. While most of our participants were aware of
the current literature on the causes, consequences, and
solutions to diversifying genomic research, there was sig-
nificant confusion around the definitions and distinctions
between race, ancestry, and ethnicity, which persisted
when it came to population descriptors. This confusion
suggests that challenges identified in earlier American
studies still persist in the Canadian context [21, 23, 25].
More concerning, however, was that this confusion led
some researchers to suggest a biological basis for race.
Therefore, the confusion surrounding population cat-
egorization underscores the need for better education,
consensus-building and harmonization of population
descriptors, which would improve conceptual rigour and
facilitate the transferability of results across genomic
studies [51].

In this sense, genomic researchers in Canada would
benefit from best practice guidelines, such as those
from the American non-profit institution, the National
Academies of Sciences, Engineering and Medicine
(NASEM), on the use of population descriptors in
genomic research [20]. To develop similar guidelines in
Canada, a similar approach to NASEM should be prior-
itized, which includes convening experts from various
fields. Future research should also involve consultation
and co-production with the communities affected by
these population descriptors, such as Indigenous popu-
lations. We also support the report’s recommendations,
notably on the need to clearly describe how race, eth-
nicity or ancestry are defined in each study and to col-
lect a broader range of socio-demographic data rather
than relying solely on ethnocultural origin. In addition,
the inclusion of variables like structural racism, dis-
crimination or other forms of oppression in biomedical
research could also benefit genomic research [52]. For
example, several studies assess exposure to structural
racism and racial discrimination using a combination
of factors like geographic segregation, socio-economic
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status, education, and body mass index [53]. Finally, we
believe that a relationship may exist between popula-
tion descriptors and the participation of underrepre-
sented populations in genomic research. While more
research is needed to confirm this, researchers need to
prioritize effective communication, proper contextu-
alization of research, and community involvement to
ensure equity and inclusion throughout the research
process [23, 35]. Nevertheless, the underrepresenta-
tion of diverse populations in genomics is not solely
a concern for researchers. As we have outlined, it is a
broader problem that intersects with social inequali-
ties, the dynamics between HICs and LMICs, and the
central role of funding agencies. Future research should
engage a diverse range of stakeholders, beyond just
researchers, to gain a deeper understanding of the issue
and develop more effective solutions.
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