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Ethnoracial Differences in Education–Cognition Associations

Take-Away: Education contributes to cognitive reserve beyond measured brain pathology, with benefits that differ across ethnoracial groups.

Aim: To investigate whether ethnoracial differences in the education-cognition

relationship persist after accounting for brain pathology markers.
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Example of the WMH segmentations for 3 participants

Cortical thickness: FreeSurfer-

based estimate of cortical gray 

matter thickness, used as a marker 

of neurodegeneration

Education - Cognition Models

Residual-Based Cognitive Reserve Model

Education × Pathology Moderation Models

Included and analyzed: 

1,641 participants 

aged 55 and over

Included and analyzed: 

1,641 participants 

aged 55 and over

Assessed for 

eligibility

Excluded: 

● Age <55 years

● No MRI data

● No MMSE data

● Failed MRI QC

486 non-Hispanic White

(Non-HW) 

1,641 participants 

557 Hispanic

(H)

598 non-Hispanic Black
(Non-HB)

Demographic-Adjusted + Pathology-Adjusted

Age

Education (z-score)
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Cognition ~ Education × Race/Ethnicity + Age + Sex + Cognitive status (+ Brain Pathology)

Minimal attenuation after adjustment for brain pathology

Residual cognition was estimated

after accounting for demographics,

cognitive status, and pathology

measures.

Education (years)

Hippocampal DBM (z-score)

Cognition ~ Education × Brain Pathology + Age + Sex + Cognitive status + Race/Ethnicity

Cortical Thickness (z-score)

• Educational attainment is a proxy of cognitive reserve and is linked to better cognition and

resilience to brain pathology1.

• The cognitive benefits of education may differ across racial and ethnic groups due to

historical, social, and structural inequities that influence educational opportunities and life-

course experiences2.

• Neurodegeneration, cerebrovascular disease, and Alzheimer's disease-related biomarkers may

be differentially distributed across populations3.

Statistical Analysis:

● Linear regression models

● Residual-based cognitive reserve model: Better-than-expected cognitive performance

relative to pathology-predicted cognition
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Measures:

● Education: Years of formal schooling

● Global cognition: Mini-Mental State Examination (MMSE) score

● Brain pathology: Deformation-based morphometry (DBM), white matter

hyperintensities (WMHs), cortical thickness, amyloid and tau positivity status
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• Educational attainment was associated with better cognition across

ethnoracial groups.

• These differences persist beyond brain pathology measures, highlighting

structural influences.

• The magnitude of benefit differs across ethnoracial groups.

Education remained positively associated with residual cognition.
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