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Introduction

• Genome-wide polygenic scores for educational attainment (PGS-

EA) and socioeconomic factors are correlated with each other 

(Plomin et al., 2016)

• Both are associated with academic achievement and general 

cognitive ability in children and adolescents (Judd et al., 2020)

• The independent associations of PGS-EA and socioeconomic 

factors with brain structure and neurocognitive skills are not well 

understood. 

• We examined the unique contributions of PGS-EA and parental 

education to cortical thickness (CT), cortical surface area (SA), 

and neurocognitive skills in children and adolescents. 

Methods

Participants

• Data for this study came from the Pediatric Imaging, 

Neurocognition, and Genetics (PING) study (Jernigan et al., 2016)

• N = 391

• Age range: 3-21 years, 53% male

Measures 

Polygenic Score for Educational Attainment 

• Summary data from genome-wide association study (GWAS) of 

educational attainment (Lee et al., 2018).

Neurocognitive Skills

• National Institute of Health (NIH) Toolbox Cognition Battery.

• Vocabulary, working memory, inhibitory control, attention, 

episodic memory 

Image Acquisition and Preprocessing

• Imaging data were collected using 3-Tesla scanners manufactured 

by General Electric, Siemens, and Philips

• Preprocessing of publicly shared raw imaging data followed 

CIVET processing pipeline (https://mcin.ca/technology/civet/)

• Covariates in vertex-wise analyses were age, age2, gender, 

scanner, principal components 1-10, and total brain volume

PGS-EA and parental education were 

independently associated with SA but were 

not associated with CT 

• Higher PGS-EA was significantly associated 

with greater SA in left medial orbitofrontal and 

inferior frontal regions after adjusting for 

parental education

• Higher parental education was significantly 

associated with greater SA in the 

parahippocampal gyrus after adjusting for 

PGS-EA

Discussion

• Higher parental education was significantly correlated 

with higher PGS-EA in children and adolescents which 

may reflect a gene-environment correlation (rGE). 

• Higher PGS-EA and parental education were 

independently associated with greater SA in children 

and adolescents; however, these associations were 

attenuated when the other was accounted for. 

• Genetic associations with SA could arise, in part, 

from rGE between participants’ PGS-EA and 

environments associated with their socioeconomic 

background. 

• PGS-EA may impact SA in the medial OFC, which 

leads to greater inhibitory control in motivationally-

salient contexts and in turn higher academic 

achievement 

• PGS-EA impacts on SA in the left inferior frontal gyrus 

may underlie associations between PGS-EA and 

language skills  

• These findings add new insights into how genetic and 

environmental factors may contribute to cortical 

structure in children and adolescents.

Higher PGS-EA were associated with 

greater SA in orbitofrontal and inferior 

frontal regions 
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These associations were attenuated but 

remained significant after additionally 

adjusting for parental education 

PGS-EA and parental education were 

independently associated with vocabulary 

and attention outcomes

• PGS-EA was significantly associated with 

vocabulary, attention, and episodic memory

after adjusting for parental education

• Parental education was significantly associated 

with inhibitory control, working memory, 

sustained attention, and vocabulary after 

adjusting for PGS-EA
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