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• Speech changes can serve as a reliable 

predictor for cognitive impairment, with 

strongest contributions from lexical-

semantic variables and speech rate (AUC 

up to 0.73). 

• CDR as an objective measure of cognitive 

decline is associated with series of 

changes that include dysfluencies, 

increased repetitions and simplified 

content words. 

• SMC is associated with changes in speech 

variables beyond explained by objective 

measures.

• Overall, speech may be a promising, non-

invasive, digital biomarker for detecting 

both objective and subjective cognitive 

decline.

• The strongest speech–biomarker 

association was observed between mean 

speech duration and p-tau217 during the 

neutral task (r = −0.381, p < .001), 

suggesting that individuals with higher p-

tau217 levels produced shorter speech 

segments. 
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Table 1. Demographic and Clinical 

Characteristics

RESULTS

• There is a critical need for accessible and 

reliable tools for dementia diagnosis.  

• Current approaches rely heavily on 

neuroimaging and CSF analyses, which are 

costly, invasive, limited in  access.  

• Speech and language offer non-invasive and 

scalable markers for cognitive decline, with 

potential for remote monitoring. 

• Here, we examined speech changes across 

cognitive status function in relation to objective 

and subjective cognitive decline and blood 

biomarkers. 

Participants: 

• Normal controls (NC= 105) and individuals 

with MCI (N= 60) or Alzheimer's Disease and 

related disorders (ADRD; N=47). 

• MCI and ADRD subjects were grouped into a 

single Cognitively impaired group. 

Scales: 

• Objective Cognitive Decline: Clinical 

Dementia Rating (CDR)1

• Subjective Memory Complaint: Subjective 

Memory Complaint (SMC) item in the 

Geriatric Depression Scale-15 (GDS-15) 2

Speech Task: Picture Description Task: 

Cookie Theft (neutral), one negative, and one 

positive image from International Affective 

Picture System (IAPS) 3

Blood Biomarkers (pTau181/217, GFAP, NfL, 

Aβ): Ultrasensitive immunoassay platforms in a 

subset of participants 4

Statistical Analysis: 

• Logistic regression (AUC) classified cognitive 

impairment

• Mixed models: Speech variables and 

Objective/ Subjective Cognitive Decline  

• Partial correlations: Speech - Blood Biomarker

Covariates: age, sex, and education. 

GDS analyses controlled for CDR

Included all, controlling for picture task 

Table 2. Speech-Derived Predictors of 

Cognitive Impairment

Table 3. Association of CDR and Speech 

Variables

Table 4. Association of GDS-SMC and 

Speech Variables

Table 5.  Partial Correlation of  Speech 

Variables and Blood Biomarker

Figure 1. Distribution of Speech Variables 

(Mean Speech) and Blood Biomarker 

(pTau217 and NfL)
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