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• PGSs capture the combined additive genetic influence of 
SNPs across the entire genome on a specific trait/behavior in 
a single measure

• Whole genome PGSs 
• Include genetic association from across the entire genome, but eliminate 

the possibility to testing hypotheses related to specific biological pathways 
(Belsky and Israel, 2014)
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• Four of the many possible uses 
• Nature net of Nurture
• Nurture net of Nature
• How Nurture modifies the effect(s) of Nature
• How Nature modifies the effect(s) of Nurture

Why/How to use PGSs
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• Four of the many possible uses 

• Nurture net of Nature (Control for genetic influences… Endogeneity problem)
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• Four of the many possible uses 

• How Nurture/Nature modifies the effect(s) of Nature/Nurture
•

Gene-Environment Interactions
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• Four possible uses 

• How Nature/Nurture modifies the effect(s) of Nurture/Nature

Genes Social/Physical
Environment

Educational 
Attainment

Why/How to use PGSs

Gene-Environment Correlations
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Gene-Environment Correlations
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PGSs and GWAS Genetic Ancestry 

PGSs for individuals not of the same genetic ancestry 
group(s) as the GWAS sample from which summary 
statistics are retrieved are less predictive (Martin et al. 
2019)

• Violin plots show distributions of relative 
prediction accuracies

• Points represent mean values 
• Error bars represent standard errors

Martin, Alicia R., Masahiro Kanai, Yoichiro Kamatani, Yukinori Okada, Benjamin M. Neale, and Mark J. Daly. 2019. “Clinical Use of Current Polygenic Risk Scores May 
Exacerbate Health Disparities.” Nature Genetics 51(4):584–91. doi: 10.1038/s41588-019-0379-x.

https://doi.org/10.1038/s41588-019-0379-x
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PGSs and GWAS Genetic Ancestry 
https://gwasdiversitymonitor.com/

https://gwasdiversitymonitor.com/


PGSs and GWAS Genetic Ancestry 
Phenotype GWAS Ancestry Group(s)

Coronary Artery Disease European 
Myocardial Infarction European, South Asian, East Asian
Plasma Cortisol European 
Low-denisty Lipoprotein Cholesterol European 
High-denisty Lipoprotein Cholesterol European 
Total Cholesterol European 
Triglycerides European 
Type II Diabetes (2012) European 

Type II Diabetes (2018) European, East Asian, South Asian, 
Mexican/Mexican-American

BMI European 
Waist Circumference European 
Waist-to-Hip Ratio European 
Height European 
Age at Menarche European 
Age at Menopause European 
Number of Children Ever Born European 
Age at First Birth European 
Ever/Current Smoker European 
Number of Cigarettes per day European 
Extraversion European 
Attention-deficit/hyperactivity Disorder (2010) European 
Attention-deficit/hyperactivity Disorder (2017) European, Chinese
Bipolar Disorder European 
Major Depressive Disorder (2013) European 
Major Depressive Disorder (2018) European 
Schizophrenia European, East Asian 
Mental Health Cross Disorder European 
Alzheimer's Disease European 
Educational Attainment (2016) European 
Educational Attainment (2018) European 

PGSs for individuals not of the same genetic ancestry 
group(s) as the GWAS sample from which summary 
statistics are retrieved are less predictive (Martin et al. 
2019)



Why / How this difference arises - The genetic explanation  

Population Structure and Genetics

Martin, Alicia R., Masahiro Kanai, Yoichiro Kamatani, Yukinori Okada, Benjamin M. Neale, and Mark J. Daly. 2019. “Clinical Use of Current Polygenic Risk Scores May Exacerbate Health Disparities.” 
Nature Genetics 51(4):584–91. doi: 10.1038/s41588-019-0379-x.

https://doi.org/10.1038/s41588-019-0379-x
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Western Europe & Italy 
African ancestry (South West USA), Kenya, Nigeria
Mexican ancestry (Los Angeles, CA) 
Gujarati Indians in Houston, TX
Han Chinese (Beijing), Chinese (Den, CO), Japanese (Tokyo)

Add Health Self-identified Race/Ethnicity

Add Health Genetic Ancestry Groups 



Add Health Genetic Ancestry Groups 



While the two constructs are highly correlated, race is socially defined while 
genetic-ancestry is biologically defined; and conflating the two does harm to 
both scientific knowledge and efforts to reduce the continuing harms caused 
by systemic racism (Phelan and Link 2013). 

Those of us who pursue the expansion of knowledge in this area of science 
must be careful in our use of language generally as well as avoid applying 
terms used to, and/or created for the purpose of defining racial/ethnic 
categories while describing the current geo-political region(s) of the world 
that, on average, most closely correlate with a person’s own genetic variation.

Race/Ethnicity VS Genetic Ancestry 



Add Health Polygenic Scores – Release 2 

Link to Documentation

https://addhealth.cpc.unc.edu/wp-content/uploads/docs/user_guides/WaveIVPGSRelease2UserGuide.pdf

https://addhealth.cpc.unc.edu/wp-content/uploads/docs/user_guides/WaveIVPGSRelease2UserGuide.pdf


• Accounting for ancestry 
• Separate analyses by ancestry 
• Ancestry-specific principal components 

• Ancestry-specific principal components 
• Randomized in sets of five 

• 1-5, 6-10, 11-15, 16-20 

Using Add Health PGSs 



Data Access/Contracts 



Data Access/Contracts 



david.braudt@hci.utah.edu
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