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More than 55 million people worldwide currently live with 

Alzheimer’s disease (AD) and related dementias (ADRD), a 

number projected to reach 153 million by 2050. Current AD 

biomarkers, such as PET or CSF, remain invasive and costly. 

While blood-based biomarkers show promise, their utility for 

large-scale screening and monitoring, especially for cognitively 

unimpaired individuals at elevated AD risk, remains 

unestablished. There is a critical need for tools that are 

accessible, low-burden, and applicable in community settings 

and support repeated deployment for long-term monitoring. 

To advance this direction, our lab developed TalkTracker, a 

tablet-based application that enables timely, at-home speech 

sampling to capture speech-derived digital biomarkers 

potentially sensitive to subtle cognitive–communicative 

changes associated with AD. 

This study examined the sensitivity and feasibility of mobile 

diadochokinetic (DDK) tasks to detect subtle cognitive decline 

in AD risk-enriched cohorts.

1. Rather than “finding” words, “repeating” nonsense syllables minimizes semantic and episodic memory 
demand. Our DDK results raise the possibility that early cognitive changes related to AD may involve 
subtle slowing in articulatory-motor implementation in addition to commonly emphasized semantic 
memory deficits.

2. Repeated sampling better capture day-to-day intra-individual variability. Future digital marker studies 
should model practice effects explicitly and consider variability metrics alongside mean performance. 

3. Our findings demonstrate the feasibility and potential utility of TalkTracker as a low-burden, affordable, 
self-administered platform for the remote collection of speech-based digital markers relevant to AD risk 
and early cognitive change. 
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1. TalkTracker mobile app enables repeated, self-administered digital speech assessment at-home.
2. Subtle-to-mild impairment shows slower DDK syllable rate, suggesting articulatory movement 

slowing, complementary to the commonly recognized high-level slowing of word retrieval.

3. Higher intra-individual variability highlights the importance of repeated sampling in subtle decline. 

KEY 
FINDINGS

Figure 2. Cognitive group differences in home-collected DDK performance over 7-8 consecutive weeks. Individuals 
with subtle-to-mild cognitive impairment produced slower and more variable syllable rates than CUS adults.
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• Participants from AD risk-enriched cohorts, i.e., Wisconsin 
Registry for Alzheimer’s Prevention (WRAP) & Wisconsin 
Alzheimer’s Disease Research Center (WADRC).  

• N = 85 with ≥7 valid DDK recordings (age = 68.59; 63.5% female)
• Cognitive status: 
o n = 52 cognitively unimpaired stable (CUS); 
o n =33 subtle-to-mild cognitive impairment (CI); comprising 

n= 29 cognitively unimpaired–declining (CUD) and n= 4 mild 
cognitive impairment (MCI). 

a. Linear mixed-effects models showed 
a significant main effect of cognitive 
group (p = 0.011) on syllable rate, 
adjusting for age, plasma p-tau217, 
sex, and education. 

b. DDK rate increased across sessions 
(e.g., session 8 > session 1; p < 0.01), 
indicating a robust familiarization or 
motor learning effect with repeated 
practice. 

c. No group × session interaction 
(p>0.05), indicating comparable 
practice effects for both groups.

d. Both the absolute SD (p = 0.038) and 
CV (p = 0.010) were higher in the 
subtle-to-mild impairment group, 
indicating greater intra-individual 
variability compared to CUS.

e. No significant group effects were 
observed for rhythmicity.

DISCUSSION

Acknowledgement: This project is funded by NIH-NIA R01 AG082052 ; R01 AG054059 ; P30 AG062715; P50 AG033514; RF1 AG027161/R01 AG027161. Deling He, Ph.D., postdoc researcher; dhe52@wisc.edu.


	Slide 1

