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Educational 
Attainment (EA)
• Education is moderately heritable 

and an important correlate of many 
social, economic, and health 
outcomes. (Lee, 2018)



UK Biobank

Stayers 𝒏 = 𝟏𝟕𝟕, 𝟓𝟏𝟗

Movers   𝒏 = 𝟏𝟓𝟐, 𝟐𝟐𝟕

Ian G. Woods, James G. Booth, Amy L. 
Williams, ASHG 2019



Movers Have Higher Educational Attainment (EA)

Ian G. Woods, James G. Booth, Amy L. 
Williams, ASHG 2019



GWAS of Educational 
Attainment (EA3)

• 𝑛 = 1,131,881 total sample size

• 𝑛 = 694,894 UK Biobank and 23andMe 

• 𝑛 = 436,987 EA3 excluding UK Biobank and 23andMe



EA3 excluding UK Biobank and 23andMe

• Ascertainment 𝑛 = 436,987

• Stayers 𝑛 = 177,519

• Movers   𝑛 = 152,227

• 𝑛 = 2,525 lead SNPs

• 𝑝 = 10−8 cut off value

• 1 extreme value was excluded 
(magnitude of effect size in Movers was > 3 and in Stayers was > 0.5)



Effect sizes larger in Movers than 
Stayers for EA3* SNPs 
*excluding UK Biobank and 23andMe



Movers population 
appears to be more 
similar to EA3* 
population.
*excluding UK Biobank and 23andMe



Further Investigations

• Since the Stayers population in the UK Biobank is more distinct from the EA3 population, using significant SNPs 
from Stayers could aid in uncovering a broader set of loci associated with educational attainment. 
-Ian

• Hidden stratification exists within the “homogeneous” white British ancestry population within the UKB, and 
that one way to reveal that stratification is by partitioning into movers and stayers. 
-Ian

• Beyond stratification, another mechanism for ascertainment bias here that comes to mind is genetic 
associations with EA being highly contingent on environment, through GxE or rGE or GxExExGxE; and that the 
environment of movers (e.g. parental SES) is more similar to EA3 individuals. 
-Arbel

• Further investigate ways to compare the similarities between EA3 and Movers data (more partitions for 
marginal densities, compare marginal densities of effect sizes for a larger cut off than 10−8). 
-Amber


