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v Phonoarticulatory DDK (puh-tuh—kuh) uses speech sounds
that are acquired early in typical development and highly
prevalent across the world’s languages.

1. TalkTracker mobile app enables repeated, self-administered digital speech assessment at-home. ¥ Indexes core speech-motor control features (speed, rhythm,
. . . . . accuracy, coordination) relevant to lips, tongue, jaw, etc., but
KEY 2. Subtle-to-mild impairment shows slower DDK syllable rate, suggesting articulatory movement is understudied in early AD risk.
FINDINGS slowing, complementary to the commonly recognized high-level slowing of word retrieval. v Brief, low burden, easy to implement, and well suited for
automated analysis and remote, self-administered mobile
3. Higher intra-individual variability highlights the importance of repeated sampling in subtle decline. testing.
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Overall S et 2 I durations within each DDK recordings). £ E 010 B3 Subtle-Mild Impairments variability compared to CUS.
Unimpaired- Cognitive asic * Intra-individual Variability: across-session stability of Zz = . e
Stable Impairments Gsylla bic “puh-tuh-kuh” repetitioD syllable rate, indexed by —g g e. No Slgnlflcant grOUp .effeCtS were
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Age (m+sd) 68.59 (6.44) 68.06 (6.30) 69.41(6.67)  0.351 o absolute SD of syllable rate across sessions per person T 005
Primarny Languagel(Engiistize) 82(96.5) 49(94.2) 33(100.0)  0.373 Fracticeitrial:produce o coefficient of variation (CV = SD/mean syllable rate).
Gender (Female %) 54 (63.5) 34 (65.4) 20 (60.6) 0.83 sounds as quickly and clearly
Primary Race (%) . 0.411 as possible CUS  Subtle-Mild Impairments CUS  Subtle-Mild Impairments
White 59 (69.4) 38(73.1) 21(63.6) Mean rate = 4.9842 Hz.
Black or African American 25 (29.4) 13 (25.0) 12 (36.4) ﬂ | | | | | . - . . . o
Asian  1(1.2) 1(1.9) 0(0.0) i+ Figure 2. Cognitive group differences in home-collected DDK performance over 7-8 consecutive weeks. Individuals
Education Years (m=sd) 15.84(2.10)  16.25(1.90)  15.18(2.27) ~ 0.022 Press Start Recording and with subtle-to-mild cognitive impairment produced slower and more variable syllable rates than CUS adults.
Family History of Dementia (Yes %) 55 (64.7) 38 (73.1) 17 (51.5) 0.073 repeat puh—tuh—kuh for timed
21 APOE-g4 allele (%) 0.27 (0.45) 0.27 (0.45) 0.27(0.45)  0.975 recording (7 sec) o5 -
Plasma ptau217 level (m=sd) 0.41(0.31) 0.41(0.34) 0.40(0.25) 0.862 oal T
Mini-Mental State Examination (m+sd) 29.07(1.41) 29.42 (0.95) 28.53(1.81) 0.005*
DDK Syllatble :{atte (m=sd) t 4.74(0.76) 4.88(0.78) 4.52(0.68)  0.036* — IL 02l D | SC U SS I O N
DDK Rhythmicity(mzsd) 0.21(0.05) 0.21(0.05) 0.22(0.04)  0.159
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Automatic Analysis via custom MATLAB:

 Participants from AD risk-enriched cohorts, i.e., Wisconsin 1) Exclude the first and last 1 second of each T 1. Rather than “finding” words, “repeating” nonsense syllables minimizes semantic and episodic memory
. . ) . . . recording; b i . T - .
Registry for Alzheimer’s Prevention (WRAP) & Wisconsin 2) Extract Hilbert Envelops: demand. Our DDK results raise the possibility that early cognitive changes related to AD may involve
Alzheimer's Disease Research Center (WADRC). 3) Apply 20 ms- moving average for smoothing: ‘ subtle slowing in articulatory-motor implementation in addition to commonly emphasized semantic
* N =85 with =7 valid DDK recordings (age = 68.59; 63.5% female) 4) Normalize amplitude memory deficits.
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5) “findpeaks’function: minimum peak height =

=a , 2. Repeated sampling better capture day-to-day intra-individual variability. Future digital marker studies
0.08; minimum peak prominence =0.01;

. - .
Cogn Iitive status: Figure 1. Example of automated syllable-peak detection from a DDK

o n =52 cognitively unimpaired stable (CUS):; minimum peak distance = 117 ms. recording. This illustrates that the automated procedure accurately should model practice effects explicitly and consider variability metrics alongside mean performance.
= - ' ) ’ ) . identifies individual DDK syllable and highlights the pseudo-rhythmic . . o . .
o n =33 subtle-to-mild cognitive impairment (Cl); comprising 6) Syliable duration was quantified s mean structure of alternating syllables during rapid DDK. The raw audio signal 3. Ourfindings demonstrate the feasibility and potential utility of TalkTracker as a low-burden, affordable,

interval between successive syllable peaks. from a participant’s puh-tuh-kuh production is shown in gray, overlaid

n= 29 cognitively unimpaired—declining (CUD) and n= 4 mild with the smoothed amplitude envelope in red. Orange ¥ indicates self-administered platform for the remote collection of speech-based digital markers relevant to AD risk
cognitive impairment (MCI). detected syllable peaks. and early cognitive change.
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