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• Alzheimer's disease (AD) is a growing public health concern, with 

prevalence rising as the population ages, creating urgency to identify 
modifiable risk factors that could slow or prevent disease onset.

• Sleep is a potential modifiable risk factor for AD and cognitive 
decline. 

• Poor sleep quality may accelerate cognitive decline in those with 
underlying AD pathology and is associated with excessive daytime 

sleepiness (EDS).

• Connected speech analysis is sensitive to subtle cognitive decline 

across the AD continuum, offering a low-cost, low-burden detection tool.

• No prior studies have examined the relationship among EDS, AD 

biomarkers, and connected speech over time.
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• To determine if a subjective measure of EDS and connected speech 

could serve as a combined, sensitive tool for early identification of AD 
pathology.

• Evaluate whether EDS interacts with plasma pTau217 status to predict 
longitudinal change in speaking rate (words per minute [WPM]) among 

adults at increased risk for cognitive decline from the Wisconsin 
Registry for Alzheimer's Prevention (WRAP) cohort.

• EDS was associated with greater decline in speaking rate over time, with accelerated 

decline among intermediate and positive pTau217 groups versus biomarker-

negative participants.

• Our findings suggest that increased daytime sleepiness and AD-related pathology 

may jointly contribute to changes in connected speech over time.

• Overall, sleep may be a modifiable target for AD intervention.

• Speech-based measures and subjective measures of sleep may serve as sensitive, 

low-burden tools for detecting individuals at increased risk for cognitive-linguistic 

decline related to AD; further investigation of these measures are needed.

Table 1. Notes: 1Mean, SD; n (%); 2P-values from one-way ANOVA for continuous variables and chi-square test 
for categorical variables. Abbreviations and Definitions: ESS=Epworth Sleepiness Scale (Johns, 1991); CES-D = 
Center for Epidemiologic Studies Scale for Depression (Radloff, 1977), Plasma p-Tau217-ALZpath cut-offs at 

0.40 pg/mL and 0.63 pg/mL (Ashton et al, 2024). *ESS was used as a continuous measure in all models (range 
0-24). For ease of interpretation, we created three groups according to the following score distributions: 0-7=low 

daytime sleepiness, 8-12=moderate daytime sleepiness, 13-24=high daytime sleepiness; for clinical cutoffs for 
the ESS, see (Johns, 1991). **Models were run with and without participants with dementia and 
results remained the same. ***Participants’ first visit containing a speech transcript was made concurrent with 

their ESS measure. ****Participants’ p-Tau217 cutoff category was made concurrent with their final WPM 
measure.

CONCLUSIONS

Figure 1. Age-Related Decline in Words Per Minute by Epworth Sleep Score and pTau217 Status. A three-way 

interaction among time (age), EDS (measured by the Epworth Sleep Scale [ESS] taken from the first available visit), 

and pTau217 status showed that increased daytime sleepiness predicted reduced words per minute overtime compared 

to less daytime sleepiness in the pTau217 positive (β= −0.25, p = .006) and pTau217 intermediate groups (β= −0.18, p 

= .035). However, this relationship is not observed in the negative group. Notes: Participant baselines were defined as 

the earliest WRAP visit with available speech samples and complete ESS assessment. Plasma pTau217-

ALZpath status was taken from the most recent visit, with cut-offs at 0.40 pg/mL and 0.63 pg/mL. ESS was used as a 

continuous measure in all mixed effects models (range 0 - 24); however, for visual purposes in Figure 1, ESS was 

assigned to 3 standard deviation categories.

Increased daytime sleepiness (measured by ESS) → lower WPM over time

Intermediate pTau217 → lower WPM over time

Significant 3-way interaction (time × EDS × pTau217 positive, intermediate)

Models were adjusted for age, sex, education, total speech 

duration and depression symptoms measures by the Center for 

Epidemiologic Studies Depression Scale (CES-D).

Table 2. Abbreviations, Definitions, and Notes: ESS=Epworth Sleepiness Scale (Johns, 1991); CES-D = Center 
for Epidemiologic Studies Scale for Depression (Radloff, 1977), Plasma pTau217-ALZpath cut-offs at 0.40 pg/mL 
and 0.63 pg/mL (Ashton et al, 2024), reference group=negative. *ESS was used as a continuous measure in all 

models (range 0-24).
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