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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)

𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖 = �
𝑗𝑗=1

𝑘𝑘

𝛽𝛽𝑗𝑗𝑃𝑃𝑆𝑆𝑃𝑃𝑖𝑖𝑗𝑗 𝜇𝜇𝑃𝑃𝑃𝑃𝑃𝑃 = 0 𝑠𝑠𝑠𝑠 = 1and
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝑤𝑤𝑠𝑠𝑠𝑠𝑤𝑠𝑠𝑠𝑠 𝑠𝑠𝑠𝑠𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑎𝑎
𝑔𝑔𝑠𝑠𝑔𝑔𝑔𝑔𝑔𝑔𝑠𝑠



• Four 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



• Four possible uses 
• Nature net of Nurture



• Four possible uses 

• Nurture net of Nature (Control for genetic influences… Endogeneity problem)
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Cardiovascular Health 
• Coronary Artery Disease 
• Myocardial Infarction
• Plasma Cortisol 
• Low-density Lipoprotein 

Cholesterol
• High-density Lipoprotein 

Cholesterol
• Total Cholesterol
• Triglycerides 

Anthropomorphic Traits
• Body-Mass Index 
• Waist Circumference 
• Waist-to-Hip Ratio
• Height

Reproductive Traits 
• Age at Menarche
• Age at Menopause
• Number of Children Ever Born
• Age at First Birth 



Tobacco use
• Current/Ever Smoker
• Number of Cigarettes per day 

Mental Health / Personality 
• Bipolar Disorder
• ADHD
• Major Depressive Disorder 
• Schizophrenia
• Mental Health Cross Disorder 
• Extraversion 

Cognitive Health / Education 
• Alzheimer’s Disease 
• Educational Attainment  



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 ancestry 
group(s) as the GWAS from which summary 
statistics are retrieved may be less predictive 
(Martin et al. 2017; Ware et al. 2017). 



• While genetic ancestry and self-identified race/ethnicity are 
strongly correlated (0.89 in Add Health), they are two separate 
constructs.

• Race and ethnicity are social constructs based on a multitude of 
factors, of which ancestry may be included depending on historical and 
societal differences in racialization (Omi and Winant 1994).

• Genetic ancestry is defined using the first two principal components of 
the genotyped data.  
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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



Ancestry
Self-Identified Race/Ethnicity European African East Asian Hispanic Total
Non-Hispanic White 5,644 5 0 105 5,754

Non-Hispanic Black 0 1,939 0 1 1,940

Native American 14 2 0 6 22

Asian 0 1 422 26 449

Hispanic 70 27 14 850 961

Total Sample Size 5,728 1,974 436 988 9,126



• 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 
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BMI from Self-Report
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http://www.cpc.unc.edu/projects/addhealth/contracts/data-releases
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