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Perspective

IntroductIon

 A cornerstone of precision medi-
cine is to target intervention efforts 
to those at highest risk of disease by 
accounting for individual-level risk 
factors derived from the combina-
tion of environmental, lifestyle and 
genetic factors. Polygenic risk scores 
(PRS) provide a rapidly emerg-
ing example of such efforts. PRS 
are based on multiple gene vari-
ants that, taken alone, have weak 
associations with disease risks, but 
collectively may enhance disease 
predictive value in the population.1 
To date, PRS have had largely unde-
fined clinical utility; however, grow-
ing evidence suggests that PRS may 
add value to traditional risk factors 
for identifying individuals at in-
creased risk of multiple conditions, 
including cardiovascular disease 
(CVD). For example, Khera and 
colleagues developed a genome-wide 
PRS that identified 2.5% of indi-
viduals with a 4-fold increased risk 
for coronary disease.2 Thus, PRS 
presents an opportunity to improve 
health outcomes through precision 
medicine; however, this opportu-
nity remains unequal and could 
exacerbate disparities in racial and 
ethnic minority populations due to 

under-representation of these popu-
lations in underlying PRS research. 3 

clInIcal use of Prs and 
ImPlIcatIons for HealtH 
dIsParItIes

 The added value of PRS is unclear 
compared with or in addition to ex-
isting prevention and management 
approaches based on age, family his-
tory, and environmental risk factors.4 
This is especially true among popu-
lations that are underrepresented in 
genomic research. Indeed, a recent 
perspective by Martin and colleagues 
warns that the clinical use of current 
PRS may exacerbate health dispari-
ties.3 Studies have consistently dem-
onstrated that PRS do not predict 
risk among non-European popula-
tions to the degree that they do for 
European populations.3 This is be-
cause populations in current genome-
wide association studies (GWAS) are 
primarily of European descent, and 
therefore PRS do not account for ge-
nomic variation within and between 
underrepresented, non-European 
populations. This limits the validity 
and utility of PRS among African, 
Latin American, Asian, and other 
ancestry groups.5 Unfortunately, 
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the inclusion of non-Europeans in 
GWAS has remained the same or 
even declined over the past five years.3 
 More broadly, issues of health dis-
parities in racial and ethnic minor-
ity populations have been observed 
in other areas of genomic medicine. 
For example, non-Whites who re-
ceived multigene sequencing have 

number of genes tested increases; 
thus, as sequencing costs continue 
to drop and gene panels expand, this 
issue will worsen and expose under-
represented populations to potential 
harms associated with uncertain re-
sults. Compounding resulting dis-
parities, there is a paucity of research 
related to the clinical implementa-
tion of genomics in diverse settings 
and among diverse populations.7 

a PatH forward

 As the translation of genomic 
medicine, and PRS more specifically, 
gains momentum in clinical use, it 
is imperative to pause and consider 
the impact current PRS will have 
on health disparities among popu-
lations who are under-represented 
in GWAS. Clinical medicine must 
grapple with the ethics of promot-
ing the translation of this promising 
precision medicine tool and prevent-
ing the exacerbation of disparities. 
At this critical juncture of clinical 
and precision medicine, we must 
define a path forward to address an 
urgent need for transdisciplinary re-
search to improve the participation 
of underrepresented populations 
into genomic research in order to 
obtain diverse GWAS data to inform 
PRS research. Resulting PRS must 
then be evaluated for their clinical 
utility and appropriate implemen-
tation into diverse clinical settings 
and patient populations. Herein, we 
propose three areas that will achieve 
this appropriate implementation: 1) 
inclusivity in genomic research; 2) 
equitable implementation of PRS; 
3) concurrent health interventions. 

InclusIvIty In GenomIc 
researcH

 Inclusion of underrepresented 
populations is critical for the clini-
cal implementation of PRS. In the 
United States, disparities in participa-
tion persist due to a variety of factors 
including low trust in medical and 
research institutions resulting from 
personal, social and cultural experi-
ences of discrimination and past re-
search misconduct.8 Given historical 
inequities, improving participation in 
genomic research will be challenging 
and will require building trust with 
community leaders, stakeholders and 
members.9 Engaging underrepresent-
ed communities in a culturally aware 
manner, may allow for sustained col-
laboration with community partners 
in research. Invigorated efforts are 
needed to engage communities first, 
and then conduct inclusive genomic 
research. The NIH All of Us Research 
(https://go.usa.gov/xmUz4) and 
NHLBI’s Trans-Omics and Precision 
Medicine (TOPMed) programs have 
embraced this concept. For example, 
the 144,000 current participants in 
TOPMed consist of approximately 
60% with substantial non-European 
ancestry (https://www.nhlbiwgs.org). 
 In addition to domestic efforts 
to include racial and ethnic minor-
ity groups in genomic research, 
global efforts to build capacity for 
genomic research, such as The Hu-
man Heredity and Health in Af-
rica initiative, are needed to build 
upon our understanding of global 
genetic diversity and health.10 Build-
ing global connections that allow 
for secure data-sharing remains a 
challenge. These efforts will require 
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higher rates of variants of unknown 
significance (uninformative genetic 
results in which it is unknown if a 
gene variant is associated with a given 
health outcome or not)  than Whites, 
since the classification of variants 
(as pathogenic or non-pathogenic) 
relies heavily on data from primar-
ily European populations.6 For a pa-
tient, the number of variants of un-
known significance increases as the 
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multisite, transdisciplinary research 
teams, including basic, translational, 
and public health researchers. Often 
disparate, these fields have comple-
mentary skills that would facilitate 
rigorous, inclusive genomic research.

translation of evidence-based practic-
es into routine health care and public 
health practice, may provide a useful 
toolbox for promoting implementa-
tion of PRS across diverse clinical set-
tings and populations. A key tenet of 
implementation science acknowledg-
es the importance of engaging multi-
level key stakeholders (eg, community 
members, providers, payers) as a strat-
egy to accelerate sustained adoption. 
Taken together, by including diverse 
populations in PRS research and pro-
moting the equitable implementation 
of PRS, researchers and practitioners 
may see the promise of PRS for all.

concurrent PublIc 
HealtH InterventIons

 In the interim, we can learn from 
current PRS, and continue to inter-
vene on health behaviors related to 
health outcomes. A recent study dem-
onstrated that within all genetic risk 
subgroups (as defined by PRS), CVD 
outcomes were improved among 
those who adhered to a healthy life-
style, suggesting that lifestyle modifi-
cations may improve CVD outcomes 
regardless of one’s genetic risk score.11 
Such traditional public health ap-
proaches continue to be important 
in reducing risk of adverse health 
outcomes and an important com-
ponent of precision public health. 

conclusIon

 As precision medicine takes a 
foothold in clinical care, research-
ers must act to ensure that advances 
from PRS research will benefit all. If 

not, current PRS may exacerbate ex-
isting disparities in health outcomes 
among underrepresented popula-
tions. Through transdisciplinary and 
community-participatory research, 
opportunities for inclusive genomic 
research and medicine are possible.
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