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AIMS & HYPOTHESES
1. Determine whether sleep quality is associated with the cognitive domain of 

executive function in older adults [H1: Poorer sleep would be associated with worse 
EF performances]

2. Determine whether associations between sleep quality and executive functions 
differ by gender [H2: women will report worse sleep quality and the negative effects 
of sleep on EF will be stronger in women]

Participants
N=259 adults ages 55+ from the ongoing Michigan Cognitive Aging Project, a sample 
of racially and socioeconomically diverse older adults in Southeastern Michigan

Cognitive Outcomes: 5 measures of Executive Function
• Dimensional Change Card Sort test (cognitive flexibility)
• Flanker Test (attention and inhibitory control)
• List Sorting Test (working memory)
• Color Trails test (cognitive flexibility)
• Stroop test (inhibitory control)

Sleep Quality Predictor (sum of frequency of symptoms rated on a 4-point scale)
• In the last month, how often did it take you more than 30 minutes to fall asleep?
• In the last month on nights when you woke up before you wanted to get up, how 

often did you have trouble falling back asleep?
• In the last month, how often did you take medication to help you sleep? 

Covariates
• Age, gender (aim one), race, income, wealth, depressive symptoms, chronic 

disease burden

Statistical Analyses
• Separate linear regression models run in SPSS v. 25 examined the extent to which 

sleep quality predicted each executive function outcome
• Gender stratified models examined differences in sleep-executive function 

relationships between men and women

• Age-related neurodegenerative disorders, such as Alzheimer’s disease, are a 
growing public health concern (Rocca et al., 2011 ); unfortunately, there are no 
disease modifying treatments currently available

• More than half of older adults experience sleep disturbances, including altered 
circadian rhythms, sleep fragmentation, sleep disorders, and poor sleep quality 
(Crowley, 2011; Song et al., 2015 )

• Growing evidence suggests that sleep may be an important contributor to 
cognitive aging trajectories (Moran et al., 2005), for example, through the 
clearing of toxic metabolite buildup in the brain (Kelly, Mikell, & McKhann, 2014)

• Executive function (EF) is an aspect of higher order cognition that involves a 
group of top-down mental processes involved in cognitive control and behavioral 
regulation. Decline in EF is often observed in patients with Alzheimer’s disease 
prior to their formal diagnosis (Scheltens et al., 2016)

• There are gender disparities in both Alzheimer’s disease and insomnia. Women 
are at a greater risk of both (Zhang & Wing, 2006; Mielke, 2018 ) and insomnia 
symptoms appear to be more detrimental for women’s health (Suarez, 2008)

Table 1. Participant Characteristics

• Although sleep quality was negatively correlated with inhibitory control tasks 
(e.g., Flanker and Stroop), poorer sleep quality was not associated with 
executive functions when accounting for potential confounding factors 

• Women reported poorer sleep quality overall and showed a stronger negative 
relationship between sleep quality and inhibitory control (Stroop task)

• Post-hoc analyses revealed that depressive symptoms may influence the 
relationship between sleep quality and executive functions

Limitations
• Cross sectional design due to current lack of available longitudinal data in 

MCAP
• Used only subjective sleep quality questions  
• Study sample size was underpowered to detect very small effects
• Unequal sample sizes between genders

Implications and Future Directions
• Current findings were partially in line with prior research showing that sleep 

quality is worse among women and related to cognitive functioning 
• Additional research is needed to determine underlying mechanisms, 

specificity, and durability of sleep-cognition associations, the directionality of 
these relationships, and the role of depression 
• Sleep may be a modifiable target for interventions aimed at improving overall 

well-being of older adults, reducing risk for late-life neurodegenerative 
disorders, and reducing gender disparities in Alzheimer’s disease
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DISCUSSION & CONCLUSIONS

Table 2. Correlations

Table 3. Standardized coefficients for effects of Sleep Quality on 
executive function outcomes (Aim 1)

Fig. 1. Stroop performance as a function of sleep quality, adjusted for covariates: 
Gender stratified results (Aim 2)
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Mean (SD) or %

Full Sample
N=259

Female
N=150

Male
N=109

F : M

Recruitment Source
Voter Registration
Word of Mouth
Participant Database

83.0%
12.0%
5.0%

76.7%
15.3%
8.0%

91.7%
7.3%
0.9%

F<M
F>M
F>M

Age (55+) 64.5 (3.7) 64.7 (4.0) 64.3 (3.2) F=M
Gender

Female 57.9%
Race

White
Black or African American
Other

47.1%
46.3%
6.6%

44.0%
50.0%
6.0%

51.4%
41.3%
7.3%

F=M
F=M
F=M

Education (0-20) 14.0 (2.4) 13.9 (2.4) 14.0 (2.5) F=M

Income [thousands] 55.9 (86.3) 46.5 (51.5) 68.9 (117.6) F<M

Wealth [thousands] 274.6 (780.8) 199.4 (420.0) 377.9 (1092.9) F=M
Chronic Diseases (0-10) 3.1 (1.9) 3.3 (1.8) 2.9 (1.9) F>M

Depressive Symptoms (0-10) 1.1 (0.4) 1.1 (0.4) 1.1 (0.4) F=M

Sleep Quality (0-13) 5.7 (2.7) 6.1 (2.9) 5.2 (2.4) F>M
DCCS (0-10) 7.6 (1.4) 7.6 (1.3) 7.6 (1.4) F=M

Flanker (0-10) 7.5 (0.8) 7.5 (0.8) 7.7 (0.7) F<M

List Sorting (7-21) 15.4 (2.9) 15.3 (2.7) 15.6 (3.3) F=M

Color Trails (-1 – 4) 1.2 (0.6) 1.2 (0.7) 1.2 (0.6) F=M

Stroop (-1 – 0) -0.5 (0.1) -0.5 (0.1) -0.4 (0.1) F<M

Post-Hoc Analyses: When depressive symptoms and chronic diseases were 
removed as covariates and modeled as parallel mediators, there was a total effect
of sleep quality on Stroop performance only (β= -0.145, SE=0.003, p=0.022), such 
that worse sleep quality was associated with poorer Stroop performance.

𝛽= 0.038
p= 0.723


