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Women may have it better for once: Biological Differences in the effect of APOE Genotypes on Cognition

Participants
Data used in preparation of this work were obtained from the 
RADC Research Resource Sharing Hub (www.radc.rush.edu). 
Participants provided informed written consent to participate in one 
of three cohort studies on aging and dementia: 

• Minority Aging Research Study (MARS, Barnes et al., 
2012), 

• Rush Alzheimer's Disease Center African American Clinical 
Core (RADC AA Core, Schneider et al., 2009), or 

• The Rush Memory and Aging Project (MAP, Bennett et al., 
2018).

Participant inclusion criteria for this specific study were as 
follows: 

• Had APOE genotyping
• Had a diagnosis of cognitively normal, mild cognitive 

impairment, or Alzheimer's disease
• Completed a full cognitive battery 

Cognitive Scores
The global cognition composite was computed using an average 
of all 19 tests completed. The episodic memory composite 
was computed using an average of 7 tests. The semantic 
memory composite was computed using an average of 3 tests. 
The visuospatial abilities composite was computed using an 
average of 2 tests. The perceptual speed composite was computed 
using an average of 4 tests. The working memory composite was 
computed using an average of 3 tests.

• Previous research reveals that women are more at risk for 
cognitive impairment compared to men (Lyu & Kim, 
2016). 

• The presence of specific Apolipoprotein ε (APOE) 
genotypes also increases risk for cognitive impairment (Lyu 
& Kim, 2016; Fernández et al., 2021).

• Specifically, individuals who possess a copy of the ε4 allele 
are at the greatest risk for cognitive decline and the 
development of Alzheimer's disease (AD) (Messier, 2003).

• There is a gap in the literature when focusing on sex 
differences as a function of APOE genotypes.

• In the current study, we will investigate sex differences in 
the relationship between APOE genotypes and cognition in 
across different diagnostic groups. 

1. Females with one APOE4 allele will have worse episodic 
memory compared to males, regardless of diagnosis. 

2. The presence of two APOE4 alleles will be more prevalent 
in females, and it will relate to worse cognitive 
performance, regardless of diagnosis.

3. Sex differences will be more pronounced in subsequent 
diagnoses (CN<MCI<AD).
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Figure 1. APOE genotypes are shown. APOE3 is found in more than half of the general population (APOE 
gene: Medlineplus genetics). Two of these alleles combine to form a genotype. The likelihood of 
developing cognitive decline can be determined by looking at this genotype. 

Cognitively Normal

Main findings:
1. Cognitively normal females with one ε4 allele scored 

significantly lower than men in perceptual orientation. 
2. MCI females with one ε4 allele scored better than men in 

episodic memory and perceptual speed, but worse in 
perceptual orientation.

3. AD females with one ε4 allele scored better than men in 
perceptual speed, working memory, and global cognition.

4. Although women did have a higher percentage of two ε4 
alleles compared to men, there were no significant sex 
differences in cognitive scores.

5. Sex differences were present in episodic memory, 
perceptual orientation, and perceptual speed in 
cognitively normal. These differences were more 
pronounced in MCI as different APOE allele genotype 
combinations contributed to greater significance between 
the groups. In AD, episodic memory and perceptual 
orientation were no longer significant; however, 
significant differences in working memory and global 
cognition emerged. 

Implications:
These results suggest that specific APOE ε4 allele 
combinations may be more closely related to decline in 
specific cognitive domains. Although the presence of at least 
one ε4 allele is related to greater cognitive decline, women 
may not decline as rapidly as their male counterparts with 
one ε4 allele. Women with at least one ε4 allele tend to 
consistently score lower in perceptual orientation in both 
cognitively normal and MCI; however, this sex difference 
dissipates in AD suggesting that men decline to an equivalent 
level of perceptual orientation as women. The significant sex 
difference in global decline in individuals with one ε4 allele 
suggests that the presence of an ε4 allele may be more 
associated with cognitive changes in men rather than women. 
Therefore, males with similar APOE genotype as their 
female counterparts may be more likely to suffer from more 
substantial cognitive decline.
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