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Use of population descriptors in 
academic research  
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Use of population descriptors in 
academic research  

• Upfront sampling and assignation of population 
descriptor

• Interested in looking at differences within and 
between populations as a means to understand both 
genetic and environmental factors impacting disease

• Long term goal to translate findings to understand 
impact on real-world populations



NS Abul-Husn, EE Kenny. Cell 2019; 177(1):58-69

Population-based recruitment to biobanks as 
engines of translation



…. and need to integrate genomic information 
with clinical history, family history, lifestyle 
factors, and social determinants of health 

Biases in representation in our 
genomic databases ….

…. complexity and admixture in our 
human demographic history…

Challenges for understanding genetic risk at 
a population-level



Alicia Martin Martin et al., Population genetic history and polygenic risk 

biases in 1000 Genomes populations, AJHG 2017
Correction: Martin AR et. al. AJHG 2020

Genetic prediction accuracy decays with increasing 
divergence between the discovery populations and the target 
populations

Martin AR et. al. AJHG 2017

Impact of diversity on polygenic risk 
prediction
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Mount Sinai Health System covers the lives of 
>3M New Yorkers
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> 8M New Yorkers (US Census 2020)



▶ Research biobank 
recruiting since 2007

▶ >70,000 participants 
currently enrolled

▶ GS, ES, array data
▶ Rich survey information 

for those enrolled

Genomic discovery and clinical genomics in 
a diverse patient population 
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USA: 35%

Asia: 5%Europe: 16%

Africa: 1%

South 
America: 5%

Central 
America: 4%

Caribbean: 28%

Grandparents Country of Birth

Diversity is deep and multidimensional



But diversity is poorly captured in a health system

30,376 BioMe

participants

1,310,279 total health 
system visits

January 2007 and 
December 2014

Belbin GM, et al Toward  fine-scale population health monitoring Cell (2021)



Nuance and complexity in self-identity

Belbin GM, et al Toward  fine-scale population health monitoring Cell (2021)
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Kenyan
(PPV:0.85)

African American
(PPV: 0.78)

Garifuna Dominican
(PPV: 0.97)

Ecuador 
(PPV: 0.96)

Colombia 
(PPV:0.51)

Central American
(PPV: 0.72)

Philippines
(PPV: 0.29)

Vietnamese
(PPV: 0.78)

Japanese
(PPV: 0.33)

Gujarati Indian
(PPV: 0.81)

Finnish
(PPV:0.78)

Ashkenazi Jewish 
(PPV:0.71)

Non-Jewish European
(PPV: 0.53)

Tuscan
(PPV: 0.5)

Mexican
(PPV:0.98)

Puerto 
Rican (PPV: 0.93)

Other 
Communities

Belbin GM, et al Toward  fine-
scale population health 
monitoring (2021) Cell

Genetic ancestry unlocks nuance and scale



1 in 230

1 in 125

1 in 47
1 in 400

1 in 500 

1 in 125

Cancer type 
Average lifetime 

risk
Risk by age 70 when 

BRCA1+
Risk by age 70 when 

BRCA2+

Female breast 12% 46 – 87% 38 – 84%

Male breast <0.1% 1 – 2% Up to 9%

Ovarian 1 – 2% 39 – 63% 16 – 27%

Prostate 11% Elevated 15 – 20%

Pancreatic <1% 1 – 3% 2 – 7%

Melanoma 1.6% ? Elevated

Some 
Populations Are at 
Higher Risk of Many 
Types of Cancers

Prevalence of BRCA1 and BRCA2 across populations
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For inherited large effect risk 
variants, genetic ancestry may be a 
better tie to risk than population 
descriptors….. 

Population Characteristics

All BRCA1/2-Associated 
Cancers Ev idence of clinical 

genetic testing 
N ( %)Personal History

N (%)

All Variant Positive (N = 217) 54 ( 24.9) 57 ( 26.3)

By Gender

Female (N = 134) 48 (35.8) 52 (38.8)

Male (N = 83) 6 (7.2) 5 (6.0)

P-v alue (chisq test) 3.4x10-7 3.1x10-7

By Founder Variants

W ith AJ Founder Variant (N = 80) 22 (27.5) 31 ( 38.8)

W ithout AJ FounderVariant (N = 137) 32 (23.4) 26 ( 19.0)

P-v alue (chisq test) 0.18 1 .5x10-4

…. but knowledge of population risk 
may improve health outcomes

Belbin GM, et al Tow ard  fine-scale population health monitoring Cell (2021)

Abul-Husn et al Gen Med (2019)



Thoughts for the future

• Population labels are labile, nuanced, and tied to social and political 
forces -> but are an important anchor to understand the gene x 
environment impact on disease

• Genetic ancestry can be an excellent biomarker for the 
environment factors and social determinants impacting disease -> 
an additional way to incorporate population information into 
genomic research

• Genomic information will be increasing centered in routine clinical 
care, but many questions remain about how to translate and 
implement genomic medicine -> need better approaches to 
reconciling individual and population-based risk
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