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80-90% of genetic discovery European ancestry

Mills & Rahal (2019) https://www.nature.com/articles/s42003-018-0261-x

Non-European used 
particularly for replication

https://www.nature.com/articles/s42003-018-0261-x


Defining race, ethnicity, ancestry

Race/ethnicity socially constructed not biological category –
different from ancestry in genetics



Top terms used in GWAS
Below terms after European (N=5,890 studies) removed, Mills & Rahal 2019
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212 ‘Ancestry’ terms
European in 5,890 studies

Fluid ancestry categories, but also: 
*nationality/geography (Finnish, French, British)
*geography (Mylapotamos, Sardinian)
*political (Han Chinese –Taiwanese Han Chinese)

Prominent groupings:
*African American
*Hispanic/Latino/Latin American or just Latino
*African American/Afro Caribbean
*Indian Asian
*Northern European

Mills & Rahal (2019) https://www.nature.com/articles/s42003-018-0261-x

https://www.nature.com/articles/s42003-018-0261-x


Country of Recruitment – 72% come 
from 3 countries (UK, US, Iceland)

Mills & Rahal (2019) https://www.nature.com/articles/s42003-018-0261-x

Ratio of N observations relative to population size
(US pop 329M; 0.03; Iceland pop 355K; 19.13)

https://www.nature.com/articles/s42003-018-0261-x


Mills & Rahal (2019) https://www.nature.com/articles/s42003-018-0261-x

https://www.nature.com/articles/s42003-018-0261-x


Mills, M.C. & C. Rahal (2020), Nature Genetics, https://rdcu.be/b2BX4

gwasdiversitymonitor.com



gwasdiversitymonitor.com



Real-time search 5500+ phenotypes by ancestry

Mills, M.C. & C. Rahal (2020) The GWAS Diversity Monitor tracks diversity by disease in real time, 

Nature Genetics



Top 10 datasets

Coded largest 1,250 largest GWAS as of August 2018 to generate list most used datasets
Full list of 2,000+ data used: 
https://github.com/crahal/GWASReview/blob/master/tables/Manually_Curated_Cohorts.csv

1. European ancestry

2. Mostly industrialized countries (NL, US, UK,Germany) – share 

similar disease prevalence and population profiles

3. Older populations

4. Sex ratio imbalance, more women

5. Non-representative samples (UKBB)
• genetic associations are modifiable, 

• bias GWAS estimates towards over-represented group; association 
observed in one study dependent on exposure-outcome relationship in 
discovery & target population, Keyes & Westreich 2019)

Mills & Rahal (2019) https://www.nature.com/articles/s42003-018-0261-x

https://www.nature.com/articles/s42003-018-0261-x
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Intersectionality

Cumulative disadvantage & intersectionality



Highest PGS  group (90-100%) highest education levels, but……

GxE: children with at least one college-educated parent have 
substantially higher educational attainment in same PGS range 
than those without a college-educated parent

Mills & Brazel (under review)
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Future recommendations
Mills & Rahal (2019)

1. prioritize the inclusion of multiple types of diversity
(socioeconomic status, sex)

2. careful interpretation of genetic differences
3. participant and researcher involvement
4. reduce inequalities in authorship and investigators
5. reform incentive structures role of authorship, data 

ownership, and dating sharing
6. coordinated governance, guidance from multiple 

stakeholders
7. monitoring with funding consequences
8. utilize influence for the good of more people


