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Abstract 

In the last three decades, a cohort of genomicists have intentionally sought to include more racially diverse people 
in their research in human genomics and precision medicine. How such efforts to be inclusive in human genomic 
research and precision medicine are modeled and enacted, specifically if the terms of inclusion are equitable for these 
communities remains to be explored. In this commentary, we review the historical context in which issues of racial 
inclusion arose with early genome and genetics projects. We then discuss attempts to include racialized peoples 
in more recent human genomics research. In conclusion, we raise critical issues to consider in the future of equita‑
ble human genomics and precision medicine research involving racialized communities, particularly as it concerns 
working towards what we call Precision Health Equity (PHE). Specifically, we examine issues of genetic data govern‑
ance and the terms of participation in inclusive human genomics and precision health research. We do so by drawing 
on insights and protocols developed by researchers investigating Indigenous Data Sovereignty and propose explor‑
ing their application and adaptation to precision health research involving racialized communities.
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Background
The introduction of precision medicine may offer sig-
nificant prospects to improve access as a form of pre-
ventative and diagnostic care and therefore equity with 
respect to health care services for racialized communities 
in Canada. Barriers for racialized communities to access 
these health innovations, however, still exist because they 
are significantly underrepresented in genome-wide asso-
ciation studies (GWAS). This is a crucial issue because 
GWAS data is an important pillar, among others, on 
which precision medicine interventions relies. Recent 
studies have striven to design more inclusive studies in 
human genomics that would produce more representa-
tive genomic data of racialized peoples and therefore 
include disease-associated genetic variations occurring 
among a diverse range of racialized communities. This 
insight is an undeniably important advance in this field. 
We strive to build on this work by exploring whether the 
terms of such efforts to be inclusive in human genomics 
research and precision medicine are—in fact—equitable 
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for racialized communities. This commentary aims to 
outline critical issues to consider in the future of equi-
table human genomics research and precision medicine 
involving racialized communities, particularly as it con-
cerns working towards what we call Precision Health 
Equity.

Main text
The Human Genome Project (HGP) led to significant 
advances in DNA sequencing technology and bioinfor-
matics analysis software, which catalyzed an explosion 
in new methodologies and diagnostics that enabled clini-
cal screening at an unprecedented level (i.e. precision 
medicine). Despite these advances, precision medicine 
must also contend with issues of exploitation which are 
foundational in the history of genetics. These instances 
can include the secondary research of genetic data by 
academic researchers for purposes (sometimes not even 
medical in nature) that were not authorized by partici-
pating Indigenous or racialized communities, as with 
cases that unfolded in the 1980s in western Canada. They 
can also include unintended consequences of stigmatiz-
ing the very group researchers seek to genetically screen 
for a condition; this occurred, for example, in the initial 
stages of sickle-cell screening programs that focused on 
Black Californians in the early 1960s. Genetic screening 
in this time has also exerted eugenic influence on repro-
ductive choices of some African Americans in which a 
sickle-cell trait was discovered through screening. In all, 
such experiences have made many racialized communi-
ties weary of participating in genetic research (despite 
reforms that have subsequently been introduced in 
screening programs). To their credit, contemporary gen-
omicists strive to avoid repeating these past experiences 
and include hitherto excluded racialized communities 
in their GWAS that provide the genomic data on which 
precision medicine depends (as in the case of The Human 
Pangenome that we specifically examine). This Comment 
strives to build on these advances, focusing our discus-
sion specifically on inclusion efforts in GWAS regarding 
complex diseases. In an effort to foreground the recog-
nition of issues concerning equity in this field, we dis-
cuss the strategies to advance health equity for racialized 
communities by introducing the concept of Precision 
Health Equity. It comprises: first, that research teams 
develop meaningful and collaborative partnerships, and 
execute a data-sharing agreement, with racialized com-
munities participating in human genomics research. 
Second, community-based participatory research tenets, 
employed in ‘DNA On Loan’ and similar biobanking pro-
tocols advanced by studies conducted in Canada (like the 
Silent Genomes study) and the Aotearoa Variome study 
(Aotearoa/New Zealand) and genetic studies undertaken 

by the Native Biodata Consortium (United States). In 
their own collaborative and specific ways, these stud-
ies adopt and adapt Indigenous Data Sovereignty (IDS) 
protocols to human genomics research that, in our view, 
propose models by which to equitably include historically 
marginalized communities in precision medicine.

Conclusion
While previous IDS initiatives should not be used as a 
template, those in existence suggest models of how pre-
cision medicine might be explored and adapted to stud-
ies involving racialized communities in manners that 
are both inclusive and equitable. These models could be 
adapted to fit and evolve with a diversity of contexts, val-
ues and needs of different racialized communities. Stated 
in the broadest sense, full partnership in a given genetic 
study and co-stewardship over the biological samples and 
genetic data derived from genomics research character-
ize two central tenets towards which Precision Health 
Equity for racialized communities might work. In our 
view, these approaches merit further and deeper research 
in the context of specific human genomics and preci-
sion medicine initiatives that seek to include racialized 
communities.

Background
Despite the fact that the introduction of human genom-
ics and precision medicine (we use these terms below, as 
well as precision health, interchangeably to avoid repeti-
tion) may offer significant prospects to improve accessi-
bility to health care services for racialized communities 
in Canada, namely because genetic screening is central 
to precision medicine and it constitutes a form of much-
needed preventative care, research about how to ensure 
that these groups are equitably included is still at a nas-
cent stage.  (We employ the term ‘racialized’ critically in 
this essay to refer to the peoples classified by modern 
imperial states and their legacy institutions, being reflex-
ive of its colonial origins). By utilizing key technologies 
to leverage unprecedented scales of patient data (includ-
ing, but not limited to, comparing genomes, or exomes, 
with databases of disease-associated genetic markers), 
precision medicine is expected to offer the possibility of 
analyzing complex biological and environmental factors 
in order to precisely tailor clinical decision making (i.e. 
diagnostic and treatment decision) to individual patients 
(please see Table 1) [1]. In particular, precision medicine 
has the potential to empower patients to engage in pre-
ventative and diagnostic care, potentially improving out-
comes in meaningful ways (provided other barriers to 
accessibility, which are described below, are also simulta-
neously addressed).
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Precision medicine has emerged out of the Human 
Genome Project (HGP), which began in the 1990s, and 
from thousands of genome-wide association studies 
(GWAS) that have since proliferated based on the result-
ing genetic maps of the HGP [2]. These GWAS initiatives 
have formed the foundation of genomic medicine (by 
identifying associations with diseases which improve dis-
ease prediction and that can point the way to potential 
therapeutic interventions) that is a key, and dispropor-
tionate, part of the delivery of precision medicine. GWAS 
studies that can play a role in preventative care utilize 
large-scale genome assessments which rely on GWAS 
studies that identify genetic susceptibility, risk predic-
tion, and disease gene identification, largely using vari-
ants that are commonly found in the population. (This 
should be differentiated from clinical genetic diagnostic 
testing which typically focuses on identifying variants 
that cause an individual’s disease (usually rare variants).

A number of studies underline the absence of genomic 
data on racialized peoples in GWAS studies. For exam-
ple, Segun Fatumo and their coauthors note that a mere 
1.1% of participants in the GWAS Catalog are of African 
ancestry [3]. Similarly, Nanibaa’ A. Garrison (2019) and 
their coauthors note that the Genome Aggregation Data-
base (known as gnomAD) “includes reference exome and 
genome variant information on more than 141,000 indi-
viduals globally…but it lacks information on Indigenous 
people” [4].

This lack of inclusion in GWAS studies is exacerbated 
by the unrepresentativeness of the human reference 
genome, that has historically failed to reflect racialized 

populations—as diverse and differentiated as they are 
(which in fact fails both racialized and non-racialized 
populations too). Subsequent efforts to fill the gaps in 
the Human Genome Project have been certainly under-
taken by investigators to create “a reference that is more 
complete and more representative” as in the case of the 
Human Pangenome for example. Efforts like these are 
important because they strive to include racialized pop-
ulations whose ancestries originate in the global south 
and north. We hope that more studies will make similar 
efforts to create a more representative reference which 
will help to address a fundamental inequity in the foun-
dational studies and data collection which informs pre-
cision medicine. Currently, such efforts are being made 
but they are not consistently part of the methodologies of 
all GWAS studies, and this lack of coordination or con-
sistent standards continue to disproportionately exclude 
racialized peoples. Ultimately, the benefits of precision 
medicine for racialized communities will be in propor-
tion to the degree of their inclusion [5]. If we do not wit-
ness more efforts to include racialized peoples in GWAS 
studies, it is possible that precision medicine could inad-
vertently exacerbate disparities in health outcomes. If we 
do see success in these inclusion efforts however, preci-
sion medicine has the opportunity to improve these dis-
parities in health outcomes.

Creating a more complete and representative genome 
is two-fold: first, GWAS studies would have to identify a 
diversity of new DNA variants that include historically 
marginalized populations, we focus on racialized com-
munities in this Comment, but a range of disabled and 

Table 1  Defining common tools used to deliver precision medicine

The key technologies driving Precision Medicine involve applying assays and tests that emerged from the research field in molecular biology. They 
include high-volume sequencing platforms (such as Illumina “next-generation” sequencing), but are not limited to that. Approaches can test for many 
levels of the molecular biological milieu, including the DNA (i.e. heritable “information” housed in the nucleus), RNA (i.e. the conversion of DNA informa‑
tion into molecules that permeate the cell and are used to construct functional proteins), proteins (i.e. the primary functional molecules of the cell), 
lipids and metabolites (i.e. other important molecular components of the cell). We briefly define those testing areas here, but emphasize the outsized 
importance of DNA-based assessments (which are typically needed in order to inform all other levels of evaluation)

Genomics—The assessment of the complete repertoire of heritable DNA; with few exceptions (e.g. cancer), results will be consistent across all cells 
in one’s body and over time

Exomics—The assessment specifically of the “expressed” sub-set of DNA (estimated at ~ 2% of the whole genome). While this is not as complete 
as a genomic test, the majority of known disease-causing variation is found in expressed regions, so this is a common economical tool in precision 
medicine. As with genomic tests, the results should be consistent across cell types and over one’s life span

Transcriptomics—The assessment of RNA, which provides indirect information about what genes are being expressed and to what level. Unlike 
genomic and exomic tests, these results will not be consistent across cell types in the body nor over time, and so may need to be performed many 
times and under acute circumstances to reveal the mechanism underlying one’s disease

Proteomics—The assessment of proteins, which provides direct information about what genes are being expressed and about the repertoire 
of functional molecules in the cell. As with transcriptomics, it will vary across cell types and over time. Critically, while this is a direct assay of functional 
molecules, it is much more expensive and difficult to perform at scale

Lipidomics—The specific assessment of lipid molecules, which can reveal issues with lipid synthesis pathways that are associated with many specific 
diseases. As with proteomics, these tests are more expensive and difficult to perform at scale

Metabolomics—The assessment of metabolites more broadly (which may include lipid molecules), used to assess activity of different metabolic 
biochemical pathways, and can reveal any functional bottlenecks that can contribute to diseases. As with Proteomic and lipidomic tests, they are much 
harder and more expensive to perform at scale
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gender diverse communities must also be considered. 
Second, they must identify and validate genomic markers 
that existing catalogs do not already document. If such 
data were incorporated into the deployment of precision 
medicine, such a tool might afford a diversity of racial-
ized communities vital access to preventative and diag-
nostic care for whom the current reality is to typically 
treat health conditions in acute care contexts [6–10].

Incorporating the genomes of racialized peoples in 
GWAS studies is not the only issue that confronts the 
creation of truly inclusive precision medicine. We believe 
that the following additional question also needs to be 
asked: how do initiatives which strive to be more inclu-
sive navigate the issue of equity? Scholars examining 
concerns with equity in precision medicine for racial-
ized communities underscore a range of concerns. These 
include the balance between individual and group rights 
over genetic data. Because experiences with the unau-
thorized secondary use of collected biological samples in 
past genetic research has discouraged racialized commu-
nities from participating in genetic studies, the owner-
ship of genomic data and its governance are also crucial 
issues relevant to including racialized communities equi-
tably in precision health [11–14]. 

In this commentary, we review the context in which 
issues of inclusion arose with early genome and genetics 
studies. We then discuss the productive efforts made to 
include racialized peoples in more recent human genom-
ics research. In conclusion, we raise critical issues to 
consider regarding equity in the enterprise of undertak-
ing genuinely inclusive genomics research and precision 
medicine protocols and commitments as it pertains to 
racialized communities: we briefly outline such an orien-
tation towards inclusion and equity under the rubric of 
what we call Precision Health Equity (PHE). Specifically, 
we examine issues of genetic data governance and the 
terms of participation in inclusive human genomics/pre-
cision health research.

Early human genome projects and “Salvage Genomics”
Launched in the 1990s, the Human Genome Project 
sought to map out the entire human genome in hopes 
of identifying disease-causing genetic variants. Though 
a draft map of the human genome was completed in 
2000, new findings and analytical tools suggested that 
the HGP’s original goal was misidentified because the 
presentation of disease often involves complex genetic 
interactions and epigenetic factors (which could be a 
result of environmental factors). In many cases, disease 
occurrence for complex diseases, like coronary artery 
disease or diabetes for example, cannot be reduced to the 
presence or absence of a single gene variant. (It should 
be noted however that the opposite can be true for rare 

diseases, many of which are dependent on single vari-
ants.) Despite this, the HGP led to significant advances 
in DNA sequencing technology and bioinformatics anal-
ysis software, that catalyzed an explosion in new meth-
odologies and diagnostics that enabled clinical screening 
at an unprecedented level. This extended not only to the 
canonical DNA-based screens (i.e. genomic or exomic) 
but also to other levels of molecular biological assays (e.g. 
transcriptomic, proteomic, lipidomic, and metabolomic, 
among others).

Nevertheless, the HGP was limited in the racial and 
ethnic communities that were included in its original 
design. Only eleven genomes of predominantly European 
ancestry were included in the original HGP in response 
to which the Human Genome Diversity Project (HGDP) 
was also launched in the 1990s [15]. At the time, the lead 
team of physical anthropologists and geneticists indi-
cated that the HGDP sought to address a deficit in the 
diversity of genomes that were not included in the HGP. 
The study sought to target 722 communities globally 
whom these scientists believed possessed relatively ‘undi-
luted gene pools’ due to cultural and geographical fac-
tors. Problematically, racialized communities in Africa, 
Canada, the United States, the Amazon, the South 
Pacific, India, central America, Siberia, Spain, and Tai-
wan were targeted for inclusion in the study because they 
were purportedly from “relatively unmixed descendants 
of ancestral populations” [16]. The researchers embarked 
on a program to record humanity’s genetic heritage 
which might contain the “prehistoric migrations, natu-
ral selection, the social structure of populations and the 
frequency and types of mutations” of the human species 
based on the faulty assumption that these communities 
were largely ‘untouched’ by European or other ances-
tries [16]. Fitting into what social scientists and racialized 
community members call “salvage genetics”, involving the 
recuperation of normative and ideological understand-
ings of racial groups who are deterministically associated 
with genetics and ancestry [17]. The HGDP was criticized 
for its racist assumptions, for excluding members of the 
targeted communities from its proceedings, and because 
of the project’s intention to store the samples and genetic 
data in repositories and gene banks controlled exclusively 
by scientists at their home institutions [18, 19].

Sadly, issues of exploitation of different racialized com-
munities, in various global sites, has been foundational 
in the history of genetics also [20]. In the 1980s, a uni-
versity-based investigator at the University of British 
Columbia engaged in unauthorized secondary research 
on ancestry and retrovirus using blood samples pro-
vided by the Nooka (Nuuth-chah-nulth) community in 
northern British Columbia. The community originally 
provided samples for a study that would determine if the 
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community possessed a genetic marker for rheumatoid 
arthritis [21]. The resulting scandal led to the establish-
ment of federal guidelines for medical research involving 
Indigenous communities in Canada, specifically, the Tri-
Council Policy Statement: Ethical Conduct for Research 
Involving Humans, Guidelines for Health Research Involv-
ing Aboriginal People and the Canadian Institutes of 
Health Research Guidelines for Health Research Involv-
ing Aboriginal People. Despite the creation of an ethical 
framework for biomedical research involving Indigenous 
communities, the event continues to impact the decisions 
of Indigenous communities about whether to participate 
in contemporary genetic screening studies, particularly in 
western Canada [22, 23]. Knowledge of events like these, 
and others, circulate within racialized communities 
also which augment their distrust of human genomics 
research [24–26]. (While differences between Indigenous 
and racialized communities must be acknowledged, we 
also see an opportunity to draw on the insights of schol-
ars working on decolonization and racialized settlers on 
Turtle Island/North America  who suggest that effective 
racial and social justice enterprises need to recognize the 
parallel, though not identical, encounters withcoloniza-
tion and health disparities which often follow as lived 
realities for both racialized and Indigenous peoples [14, 
27]).

Stigmatization of particular groups is also a significant 
concern because individual genomic data can be corre-
lated with ethno-racial groups if such data were collected 
over time and analyzed. Once again, it is important to 
consider previous experiences with genetic screening and 
group stigmatization. For example, in 1965, the State of 
California made it mandatory for all Black children to 
be screened for the sickle-cell trait as a way to prevent 
the disease. Within approximately fifteen years, seven 
states followed California’s lead requiring newborns 
be screened and by the late 1980s, prenatal screening 
for pregnant mothers could also include the sickle-cell 
trait. But as Troy Duster [24], notes on screening in this 
period,

“[if approximately ten percent have sickle-cell dis-
ease,] more than ninety percent were only carriers of 
the gene, and would live as healthy a life as anyone 
else….[Therefore,] to screen for a disorder that can-
not be cured can tap a reservoir of latent, recurring 
fears about the motives of those who would [seek to] 
prevent genetic disorder rather than treat it” [24].

While we undoubtedly recognize the significant ben-
efits in using genetic screening tools for preventative 
and diagnostic care for racialized peoples, we remain 
concerned that the manner in which screening has 
been historically conducted with these communities 

also instructs precision health researchers on its poten-
tial pitfalls. The result of an early preventative screening 
program in California not only stigmatized and notion-
ally tethered the disease to Black Americans when it also 
occurs among Arabs, Sicilians and other groups with 
Mediterranean ancestry as Troy Duster’s study eluci-
dates [24]. When screening programs were introduced 
throughout the United States, a lack of confidentiality of 
medical records meant that insurance companies could 
also learn if a child was a carrier of the gene and charge 
higher rates. Duster’s history also recounts that in the 
early years, screening was conducted on Black Ameri-
can teenagers before puberty, or it became a require-
ment before a marriage license was issued or in the event 
of hospital admission and treatment [24]. Inclusion of 
sickle-cell in prenatal screening also introduced new 
pressures on expectant mothers, who typically strongly 
consider terminating pregnancies when a ‘disorder’ is dis-
covered, thus bringing in concerns about eugenic influ-
ences of these forms of genetic screening [24].

Inclusivity and precision health equity
While the exploitation and harms caused by genetic 
research are part of a long history of abuses by medical 
institutions which have deep colonial roots, it must also 
be acknowledged that some genomicists today are indeed 
trying to avoid perpetuating inequality and disenfran-
chisement in human genomics research. These scientists 
have done so by including racialized peoples in studies in 
which these communities have, so far, largely been under-
represented [2]. Human genomics and precision medi-
cine require vast and diverse genomic data to effectively 
analyze complex biological and environmental factors 
in order to precisely tailor clinical decision-making if a 
risk-associated variant is found in a patient. A handful of 
projects have and continue to seek to include individuals 
with diverse ancestries. For example, the 1000 Genomes 
study (2010) sought to create a more complete catalog 
of genetic markers that were associated with phenotypic 
variation. It sought to build on previous genome-wide 
association studies that had gaps when specific regions 
of the human genome were examined as the locus of a 
disease-associated genetic variation [28]. We recognize 
these important efforts because unlike the HGP, 1000 
Genomes includes genetic data from racialized commu-
nities while also undertaking measures to recognize the 
ethical, legal and social implications (which the HDGP 
did not). Future research in human genomics and preci-
sion medicine would benefit from similar measures to 
include racialized communities however it appears to 
currently be done in an uneven manner, if at all [3, 4, 15].

When inclusion efforts are undertaken, there are addi-
tional precautions to consider regarding how ethno-racial 



Page 6 of 10Valiani et al. International Journal for Equity in Health          (2023) 22:259 

differences are defined and classified. As postcolonial his-
torians of race and caste amply demonstrate, many of the 
ethno-racial categories that are employed in scientific 
and social scientific knowledge production, whether it 
comprises academic scholarship, institutional research 
or public statistics, originate from taxonomies of ‘native 
peoples’ globally which were deployed to map out, divide 
and control peoples falling under European colonization 
(settler or otherwise) and/or trans-Atlantic slavery [29–
32]. These ideologically-derived categories of ethnicity 
and race have also been coupled with inherited genetic 
traits, biological conditions and notions of community 
and nation by both Eurocentric and nationalist-oriented 
geneticists and scientists in the global north and postco-
lonial world in the twentieth century [33–35].

Does the adoption and inclusion of peoples who are 
classified into ethno-racial categories in contempo-
rary precision medicine research reproduce and reify 
the reductive and segregating effects of colonial-era 
categories of ethnicity and race? The approach of the 
UKbiobank and scholars considering this question is 
instructive. This study strives to construct “a prospec-
tive” epidemiological biobank aiming to identify risks to 
“common, complex diseases such as diabetes, heart dis-
eases, and Alzheimer’s and, it is hoped, providing the 
basis for improving the diagnosis and treatment of these 
conditions.” [36]. Influenced by the National Institutes 
of Health All of Us initiative in the United States, the 
UKbiobank sought to interrogate and adopt ethno-racial 
categories from the British census, in its sample design 
while also requiring affiliated researchers to provide data 
about how the ethnic-racial groups “might differentially 
benefit from a new experimental treatment or from being 
affected by a certain disease” [36].

While not solving the problem of reifying these prob-
lematic ethno-racial categories, the incorporation of 
health outcomes in efforts to include racialized peo-
ples in creation of the UKbiobank seems to provision-
ally demonstrate how communities that are deemed 
to be racially ‘different’ can be identified for inclusion 
in human genomics research and precision medicine. 
Until better conceptualizations of race are generated, the 
UKbiobank’s approach might also suggest a provisional 
way to begin to define racialized communities in preci-
sion medicine research. We make these two suggestions 
because the designers and researchers of the UKbiobank 
appear to reflexively recognize the contested and prob-
lematic nature of existing categories of race and ethnicity 
while still including these communities, and most impor-
tant, how the biobank’s data may generate data about 

benefit-sharing and health outcomes that might be pur-
sued thereof with these very communities.

Researchers and bioethicists in human genomics 
underscore a different, though related, problem of equity 
which can also impede genuine efforts to fully include 
and serve racialized communities. Sara Ahmed (2020) 
interrogates the category of inclusion and (diversity) not-
ing that institutions may adopt discourses of diversity but 
such alignments “of diversity with institutionality…[may 
be] maintained only at the level of appearance” [37]. Con-
cerning the inclusion of peoples classified as ‘different’ 
in biomedicine specifically, Steven Epstein (2009) sug-
gests that it is a consequence, in part, of “the biomedi-
calization” of governing in the United States, namely that 
inclusion requirements have been incorporated into the 
Department of Health and Human Services, which funds 
biomedical research in significant ways, in the context of 
political advocacy to include members of groups deemed 
to possess sexual, gender, racial or ethnic ‘differences’ 
[38]. Here, we direct the reader’s attention to establishing 
equitable terms of including racialized peoples in human 
genomics research by leading our discussion specifically 
to open-data sharing practices.

According to geneticist and bioethicist, Krystal Tsosie, 
open access policies.

“are now widely used by industry agents who have 
used biomarkers derived from Indigenous communi-
ties for corporate profit, while those same Indigenous 
communities fail to benefit from medical innova-
tions that might improve health outcomes” [39].

To be sure, we examine one constraint to full inclusion 
and equity though there are likely others also. The fact 
that large pharmaceuticals fund the collection, and ulti-
mately the generation, of genetic data means that benefit-
sharing can be uneven (or entirely absent in some cases) 
with participant communities. (In fact, this is also part of 
a concern in biomedicine more generally because similar 
conditions exist for the production of vaccines, antibi-
otic treatments, antivirals among other treatments and 
interventions.) While we recognize the role of bioscience 
organizations and pharmaceutical actors as important 
stakeholders working in human genomics and precision 
medicine, we also support the continued exploration of 
different or alternative arrangements and agreements 
with participant communities than what predominates at 
present.

Existing models might point to ways forward while 
also addressing the attendant issue that many large-scale 
human genomics studies are publicly-funded and there-
fore provide benefits for broad public health while also 
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addressing inclusion and equity goals for racialized peo-
ples (who have been, it is important to note, historically 
excluded in favor of perceptions of broader public health 
priorities) [12, 20, 24]. It should be noted that many of 
the models which have already been proposed address 
research in human genomics involving Indigenous com-
munities in Turtle Island/North America, Aotearoa/New 
Zealand and Australia (among other regions).

Keolu Fox [40] writes in the context of the participation 
of Indigenous communities in human genomics studies,

“One way to facilitate a paradigm shift toward equi-
table benefit sharing would be to ensure that Indig-
enous people have control of data from Indigenous 
populations, including digital sequence information. 
Two approaches for achieving this control have been 
used: individual-interest models (also known as 
shareholder models, which involve fractional owner-
ship of stock) and collective-interest models (which 
involve community trusts). LunaDNA, a commu-
nity-owned platform for biomedical research, is an 
example of the fractional-ownership model. This 
public-benefit corporation distributes proceeds from 
the platform back to people who share their DNA for 
research. Community trusts, which not only provide 
subsidized access to drugs but also reinvest in com-
munities that participate in genomics research, can 
also be established in partnership with both the NIH 
and pharmaceutical companies” [40].

This intervention raises two specific questions which 
are central to data governance in human genomics and 
precision medicine research that involves racialized peo-
ples: a) does a project adequately partner with and exe-
cute a data-sharing agreement, along with the requisite 
governance structures that such partnerships and agree-
ments require, with its racialized participants? and b) 
are measures undertaken to ensure that racialized com-
munities are, or will be, beneficiaries of the therapeutics 
derived from these collected genomic data?

Scholars, as well as institutional initiatives, working 
towards racial and social justice have proposed additional 
productive strategies to consider when striving to address 
the problem with which Fox engages, namely data gov-
ernance and self-determination of historically colonized 
and racialized peoples; such strategies might be a pro-
ductive starting point in our view. For example, The First 
Nations’ Information Governance Centre (FNIGC) in 
Canada, that has articulated the OCAP® (Ownership, 
Control, Access, and Possession) framework for data 
governance offers us a model for equitable principles for 
Indigenous data governance which could be adapted to 
human genomics research involving racialized communi-
ties [32].

As such, an approach embracing PHE might pursue the 
incorporation of racialized participants on terms that are 
equitable which means going beyond the typical require-
ments of university-based research ethics committees. 
The application of a template of equitable data govern-
ance does not inhere PHE; instead, we suggest the co-cre-
ation of governance protocols, structures, and timelines 
through a partnership between racialized community 
members and researchers, perhaps also including policy 
makers and other entities funding such research–a set of 
approaches to biomedical research already endorsed by 
scholars working on genetics and health equity for racial-
ized communities. In the early 2000s, alternatives to con-
ventional biomedical research have been delineated in 
the context of genetic screening studies conducted specif-
ically with Indigenous communities, namely an approach 
advanced in Canada by Laura Arbour and Doris Cook 
referred to as DNA on Loan [23]. We believe that there 
is merit in, and PHE is characterized by, the adaptation 
and extension of insights from these studies to contexts 
in which racialized communities choose to engage with 
precision medicine with respect to the following con-
siderations. Whereas typical research design involving 
local communities may formulate its questions largely 
in reference to extant academic insights in a specific 
field, approaches aligned with PHE and the community-
based participatory research principles on which DNA 
on Loan is based, emphasize forming a research partner-
ship, indeed investing in longer-term relationships, with 
communities included in research studies [41]. Within 
such a context of establishing a more equitable rela-
tionship, both researchers and community leaders and 
health advocates can formulate research questions and 
ultimately design a project that is aligned to their health 
priorities in addition to their cultural understandings of 
disease, cure and wellness. Because genetic screening is 
typically prospective, collaboration between researchers 
and communities allows the latter to consider the risks 
they are willing to undertake, i.e. if disease-associated 
markers are discovered and how they might contend with 
reproductive issues and possible stigma [23]. To be sure, 
research projects are also designed to address the devel-
opment needs of participating community, offering its 
members opportunities for training (that, in turn, pro-
duces new productive relationships between researchers 
and community members in relations to knowledge pro-
duction, and therefore, power) [39, 42].

As a consequence, collaborative genetic research which 
comprises PHE requires negotiation and agreement on a 
governance structure with the participating community 
and discussions about the mode and frequency of report-
ing research progress and results back to the community 
[43, 44]. With the possibility of storing genetic samples 
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for future study or analysis, referred to as biobanking, 
specific agreements on genetic samples and data govern-
ance are indispensable to equitable inclusion of racialized 
peoples in the genomic science that undergirds precision 
medicine. Genetic samples and the possible data derived 
from them can be of cultural significance to racialized 
communities. Similar to accounts about the sacred nature 
of blood and DNA to Indigenous communities in Canada 
or the United States, many racialized communities from 
the global South—differentiated as they certainly are—
attribute special (and varying) meanings to blood and tis-
sue also [22, 45, 46]. Nevertheless, the benefit of access to 
preventative and diagnostic care which precision medi-
cine can possibly offer makes it of interest to some, but 
certainly not all, racialized communities based on their 
health priorities, cultural understandings of health and 
wellness, and collective decisions [8, 22, 45].

In the North American context, approaches in 
genomic-based studies derived from Indigenous Data 
Sovereignty (IDS below) suggest some decolonial paths 
forward though, again, no single approach or template 
can be assumed given the diversity of historical contexts, 
interests, and institutions among participating racialized 
communities. Silent Genomes (SG) in Canada, the Native 
Biodata Consortium located on the sovereign lands 
of Cheyenne River Sioux Tribe in Eagle Butte (South 
Dakota), and Aotearoa Variome (AV) in Aotearoa/New 
Zealand manifest IDS principles especially as it concerns 
data governance. [8] The genetic screening components 
in each of these initiatives are grounded in the cultural 
ethics of the participating community thus characterizing 
the ethos with which data governance is designed. In the 
AV project for example, DNA is interpreted as takoha, or 
as a gift of responsibilities, that obliges data users to use 
it in a culturally-appropriate manner and in the service of 
the community’s needs [22].

The decolonial commitments embodied in these ini-
tiatives are reflected in their institutional structures as 
well. They are co-designed and co-led by Indigenous 
scientists and community members as a way to commit 
to “Good Actions/Actors” [22]. For example, at the time 
of writing, many Indigenous partners collaborate in the 
SG studies, since eight communities are involved, and 
the creation of an Indigenous genomic biobank contin-
ues to be explored. These nations continue to consider 
issues such as the implementation of a genomic biobank 
and ensuring it can be sustained as a clinical tool which 
can improve health outcomes within the participating 
communities. To this effect, an International Indigenous 
Genomics Advisory Council oversees the development 
of a governance structure for the database and best prac-
tice policy models for the oversight of biological samples 
and genomic data [22]. One hope is that such a body 

may also facilitate the identification of the clinical focus 
of a genetic study (genetic conditions occurring among 
children are the focus for SG for example). Samples are 
stored in a biobank or repatriated to the participating 
community for disposal in a culturally appropriate man-
ner. OCAP® principles (Ownership, Control, Access, 
and Possession) developed by the First Nations Informa-
tion Governance Centre, define the parameters for First 
Nations data governance, but may also be useful for other 
Indigenous and as stated above. In the case of the Native 
Biodata Consortium, Indigenous scientists work with 
communities and act as stewards of research samples and 
data keeping them “within the provenance and govern-
ance of Indigenous communities” participating in the 
studies [39].

To fully explore the approaches described in this Com-
ment, it is important to underscore the centrality of 
training researchers and clinicians in practices that pro-
mote equity in the context of human genomics and pre-
cision medicine. Currently, some medical schools have 
adopted learning modules which examine health dispari-
ties, social determinants of health and stress the impor-
tance of equity and inclusion for equity-seeking groups 
like racialized peoples [9, 47]. We seek to complement 
these efforts by highlighting the issues of health equity as 
human genomics research expands and informs multiple 
fields in the life sciences. We suggest a mode of education 
that couples PHE-informed human genomics research 
with training. Mentioned above already, this might begin 
with capacity building within racialized communities by 
partnering with them and extending to its participating 
members opportunities for training in human genomics. 
Of course, this also relies on initiatives to create a robust 
pipeline for training members of racialized groups in the 
life sciences more generally (i.e. inclusive medical educa-
tion, a topic that is relevant to PHE but beyond the scope 
of this particular essay). The H3Africa Consortium exem-
plifies the kinds of commitments which comprise PHE in 
the context of training and capacity building. The H3Af-
rica Consortium was the first major pan-African study 
to study a wide variety of communicable and non-com-
municable diseases and traits across the continent [3]. 
The Consortium is committed to “the dissemination of 
bioinformatics skills, and design of genotyping array and 
analysis tools.” as well as the development of bioethics, 
community engagement, data sharing and governance 
and disease awareness in human genomics research [3]. 
Adopting this approach as a point of departure, we envi-
sion equitable human genomics research, that is aligned 
with the orientation of PHE, comprising the coupling of 
the research and clinical enterprise to training in postco-
lonial science and medical history, in addition to health 
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disparities and health equity research, among participat-
ing community members.

Conclusions
While no single IDS initiative ought to be used as a tem-
plate, those already in existence advance models of how 
precision medicine might be adopted in manners that are 
both inclusive and equitable, while also being adapted to a 
diversity of contexts, values and needs of different racial-
ized communities. Stated in the broadest sense, full part-
nership in a given genetic study and ownership over the 
biological samples and genetic data derived from genomic 
researchs characterize central tenets to Precision Health 
Equity for racialized communities which merit further and 
deeper exploration in specific human genomics and pre-
cision medicine initiatives that seek to include racialized 
communities.

Abbreviations
AV	� Aotearoa Variome
FNIGC	� First Nations Information Governance Centre
GWAS	� Genome-wide Association Studies
HGDP	� Human Genome Diversity Project
HGP	� Human Genome Project
IDS	� Indigenous Data Sovereignty
OCAP® 	� Ownership, Control, Access, and Possession
SV	� Silent Genomes

Acknowledgements
We are extremely grateful to the community members and researchers work‑
ing on Indigenous health cited in this commentary and those who were open 
discussion to its substantive argument. Their findings and reflections have 
generated important milestones and insights relevant to health equity for 
racialized communities in the context of precision medicine as demonstrated 
in this comment. We strive to acknowledge, partner with, and contribute to 
this wisdom. We acknowledge the Oregon Humanities Center, The Depart‑
ment of Community Health Sciences, Cumming School of Medicine at the 
University of Calgary, the Killam Trusts, the Wayne Morse Center for Law and 
Politics, for its support for this project and the community it offers researchers 
working interdisciplinarily.

Authors’ contributions
AV led the conceptualization and drafting of this comment. AV, DA, MG, AG, 
LH and TCT revised, read and approved the final manuscript.

Funding
MG was supported by a Canadian Institutes of Health ResearchHealth System 
Impact Post-Doctoral Fellowship.
AV was supported by an Oregon Humanities Center Faculty Research Fellow‑
ship and Killam Visiting Scholar Fellowship funded by the Killam Trust and The 
Department of Community Health Sciences in Cumming School of Medicine 
at the University of Calgary.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 9 January 2023   Accepted: 1 November 2023

References
	1.	 Dzau VJ, Ginsburg GS. Realizing the full potential of precision medicine in 

health and health care. JAMA. 2016;316:1659–60.
	2.	 Mills MC, Rahal C. A scientometric review of genome-wide association 

studies. Communications Biology. 2019;2:9.
	3.	 Fatumo S, Chikowore T, Choudhury A, Ayub M, Martin AR, Kuchenbae‑

cker K. A roadmap to increase diversity in genomic studies. Nat Med. 
2022;28:243–50.

	4.	 Garrison NA, Hudson Mu, Ballantyne LL, Garba I, Martinez A, Taualii M, 
Arbour L, Caron NR, Rainie SC. Genomic research through an indigenous 
lens: understanding the expectations. Annu Rev Genomics Hum Genet. 
2019;20:495–517.

	5.	 Precision-Driven Health Equity. https://​hms.​harva​rd.​edu/​news/​preci​
sion-​driven-​health-​equity.

	6.	 Ahmed S, Shommu NS, Rumana N, Barron GRS, Wicklum S, Turin TC. Barri‑
ers to access of primary healthcare by immigrant populations in canada: 
a literature review. J Immigr Minor Health. 2016;18:1522–40.

	7.	 Barnabe C. Towards attainment of Indigenous health through empower‑
ment: resetting health systems, services and provider approaches. BMJ 
Glob Health. 2021;6:e004052.

	8.	 Fowler-Woods A, Smolik I, Anaparti V, O’Neil L, El-Gabalawy H. Can Study‑
ing Genetically Predisposed Individuals Inform Prevention Strategies for 
RA? Healthcare. 2021;9:1301.

	9.	 Crowshoe LL, Henderson R, Jacklin K, Calam B, Walker L, Green ME. 
Educating for Equity Care Framework: Addressing social barriers of Indig‑
enous patients with type 2 diabetes. Can Fam Physician. 2019;65:25–33.

	10.	 Dankwa-Mullan I, Bull J, Sy F. Precision medicine and health disparities: 
advancing the science of individualizing patient care. Am J Public Health. 
1971;2015(105 Suppl 3):S368–S368.

	11.	 Garrison NA, Barton KS, Porter KM, Mai T, Burke W, Carroll SR. Access and 
management: indigenous perspectives on genomic data sharing. Ethn 
Dis. 2019;29:659–68.

	12.	 Hudson M, Garrison NA, Sterling R, Caron NR, Fox K, Yracheta J, Anderson 
J, Wilcox P, Arbour L, Brown A, et al. Rights, interests and expectations: 
Indigenous perspectives on unrestricted access to genomic data. Nat Rev 
Genet. 2020;21:377–84.

	13.	 Tsosie KS, Yracheta JM, Dickenson D. Overvaluing individual consent 
ignores risks to tribal participants. Nat Rev Genet. 2019;20:497–8.

	14.	 Valiani AA. Frontiers of bio-decolonization: indigenous data sovereignty 
as a possible model for community-based participatory genomic health 
research for racialized peoples in postgenomic Canada. Genealogy. 
2022;6:68.

	15.	 Khamsi R. A more-inclusive genome project aims to capture all of human 
diversity. Nature (London). 2022;603:378.

	16.	 Cavalli-Sforza LL, Wilson AC, Cantor CR, Cook-Deegan RM, King MC. 
Call for a worldwide survey of human genetic diversity: a vanishing 
opportunity for the Human Genome Project. Genomics (San Diego, Calif ). 
1991;11:490–1.

	17.	 Abu El-Haj N. The genealogical science: the search for Jewish origins and 
the politics of epistemology. London: The University of Chicago Press; 
2012.

	18.	 Barker J. The human genome diversity project: “Peoples”, “populations” 
and the cultural politics of identification. Cult Stud (London, England). 
2004;18:571–606.

	19.	 TallBear K. Native American DNA: tribal belonging and the false promise 
of genetic science. Minneapolis, MN: University of Minnesota Press; 2013.

	20.	 Rutherford A. A cautionary history of eugenics. Science. 
2021;373:1419–1419.

	21.	 Dalton R. Tribe blasts “exploitation” of blood samples. Nature (London). 
2002;420:111–111.

https://hms.harvard.edu/news/precision-driven-health-equity
https://hms.harvard.edu/news/precision-driven-health-equity


Page 10 of 10Valiani et al. International Journal for Equity in Health          (2023) 22:259 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	22.	 Caron NR, Chongo M, Hudson M, Arbour L, Wasserman WW, Robertson S, 
Correard S, Wilcox P. Indigenous genomic databases: pragmatic consid‑
erations and cultural contexts. Front Public Health. 2020;8:111.

	23.	 Arbour L, Cook D. DNA on loan: issues to consider when carrying out 
genetic research with aboriginal families and communities. Community 
Genet. 2006;9:153–60.

	24.	 Duster T. Backdoor to eugenics. 2nd ed. New York: Routledge; 2003.
	25.	 Fullwiley D. The enculturated gene. In The Enculturated Gene: Princeton 

University Press; 2011.
	26.	 Soo-jin Lee S. Waiting on the Promise of Prescribing Precision: Race in the 

Era of Pharmacogenomics. In: Wailoo K, Nelson A, Lee C, editors. Genetics 
and the Unsettled Past : The Collision of DNA, Race, and History. New 
Brunswick, NJ: Rutgers University Press; 2012.

	27.	 Patel S, Nath N. What can ’settler of colour’ teach us? A conversation on 
the complexities of decolonization in white universities. In white benevo‑
lence: racism and colonial violence in the helping professions. Edited by 
Gebhard A, McLean S, Denis VS. Black Point: Fernwood Publishing; 2022.

	28.	 The International Genome Sample Resource (IGSR) and the 1000 
Genomes Project. 2015. https://​www.​inter​natio​nalge​nome.​org/. 
Accessed 7 June 2022.

	29.	 Cohn BS. An Anthropologist Among the Historians and Other Essays. 
Oxford: Oxford University Press; 1987.

	30.	 Dirks NB. Castes of Mind: Colonialism and the Making of Modern India. 
Chicago: Chicago University Press; 2001.

	31.	 Thompson D. The schematic state. Cambridge: Cambridge University 
Press; 2016.

	32.	 Wilkerson I. Caste: The origins of our discontents. New York: Random 
House; 2020.

	33.	 Basu A, Mukherjee N, Roy S, Sengupta S, Banerjee S, Chakraborty M, Dey 
B, Roy M, Roy B, Bhattacharyya NP. Ethnic India: a genomic view, with spe‑
cial reference to peopling and structure. Genome Res. 2003;13:2277–90.

	34.	 Burton EK. Genetic crossroads. The Middle East and the science of human 
heredity. Stanford: Stanford University Press; 2021.

	35.	 Mukharji PB. Brown skins, white coats: race science in India, 1920–66. 
Chicago: University of Chicago Press; 2023.

	36.	 Tutton R. Biobanks and the Inclusion of Racial/Ethnic Minorities. Race/
ethnicity: multidisciplinary global contexts. 2009;3:75–95.

	37.	 Ahmed S. On being included: Racism and diversity in institutional life. 
Durham: Duke University Press; 2020.

	38.	 Epstein S. Inclusion: the politics of difference in medical research. Chi‑
cago: University of Chicago Press; 2007.

	39.	 Tsosie KS, Yracheta JM, Kolopenuk JA, Geary J. We Have “Gifted” Enough: 
Indigenous Genomic Data Sovereignty in Precision Medicine. Am J 
Bioeth. 2021;21:72–5.

	40.	 Fox K. The illusion of inclusion—the “All of Us” research program and 
indigenous peoples’ DNA. N Engl J Med. 2020;383:411–3.

	41.	 Kaufert J, Commanda L, Elias B, Grey R, KueYoung T, Masuzumi B. Evolv‑
ing participation of aboriginal communities in health research ethics 
review: the impact of the Inuvik workshop. Int J Circumpolar Health. 
1999;58:134–44.

	42.	 Crowshoe L, Sehgal A, Montesanti S, Barnabe C, Kennedy A, Murry A, 
Roach P, Green M, Bablitz C, Tailfeathers E, Henderson R. The Indigenous 
primary health care and policy research network: Guiding innovation 
within primary health care with Indigenous peoples in Alberta. Health 
Policy. 2021;125:725–31.

	43.	 Nickels S, Shirley J, Laidler G. Negotiating research relationships with Inuit 
communities: a guide for researchers. Ottawa: Inuit Tapiriit Kanatami; 
2007.

	44.	 Ritchie SD, Jo Wabano M, Beardy J, Curran J, Orkin A, VanderBurgh D, 
Young NL. Community-based participatory research with Indigenous 
communities: The proximity paradox. Health Place. 2013;24:183–9.

	45.	 Mweemba O, Musuku J, Mayosi BM, Parker M, Rutakumwa R, Seeley J, 
Tindana P, De Vries J. Use of broad consent and related procedures in 
genomics research: Perspectives from research participants in the Genet‑
ics of Rheumatic Heart Disease (RHDGen) study in a University Teaching 
Hospital in Zambia. Problemi di bioetica. 2020;31:184–99.

	46.	 Reddy DS. Citizens in the commons: blood and genetics in the making of 
the civic. Contemporary South Asia. 2013;21:275.

	47.	 Tanvir Chowdhury T, Nashit C, Nahid R, Mohammad AAL, Mahdi Q. 
Partnering with organisations beyond academia through strategic 

collaboration for research and mobilisation in immigrant/ethnic-minority 
communities. BMJ Glob Health. 2022;7:e008201.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://www.internationalgenome.org/

	Precision health equity for racialized communities
	Abstract 
	Background
	Main text

	Conclusion
	Background
	Early human genome projects and “Salvage Genomics”
	Inclusivity and precision health equity

	Conclusions
	Acknowledgements
	References


