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« Detecting cognitive change within individuals over short intervals remains a
major challenge in aging research. _
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« Single-session cognitive testing is hampered by practice effects and state : )
fluctuations, limiting sensitivity to within-person changes. ! ;3/ %
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A double-exponential model ¢ captures rapid within-burst learning and slower across- ”6\ ”6\ ’6(2/ ’6\ ’6\ ’/\(L. .;\(L Y ;\‘L ;\/\ ;\/\ /%Q,
381 0.8% 381 -0.3% burst change. Practice effects are modeled explicitly (g, g*, r, "), isolating the Participants
asymptote (a, peak performance) and its change across bursts (A) as the cleaner _ _ .
3.61__ | | 3.61__ | | signal of cognitive change. Asymptotlf: peﬁormance estimates, ordered by participant age, reveal a
0 y 06th 12 0 y fmhs 12 clear gradient in Symbol Search processing speed across the age range

(57-82 years; ages reflect median of 5-year bins). Dark bands show
posterior medians; shading shows 80% credible intervals. Age-related

Rapid Scans: Dense Sampling Reveals a Distinct Atrophy Pattern
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Data from a single 70-year-old male over one year. Top: one standard ADNI . 5 - . | 5 - ! | o)
scan (312 sec) per session yields no detectable hippocampal change. Bottom: & | | | | DCC
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Forty cognitively unimpaired older adults (mean age 69.5 years, range 57-82; s . . - . . . High-frequency, dense sampling yields stable, precise estimates of
24 female) completed smartphone-based cognitive testing via the M2C2 O ! ! .. .. | ! individual processing speed in older adults. The Bayesian double-
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sessions (5-10 min each) for seven consecutive days, with bursts repeated at 2 ! " | : f : capturing meaningful age-related differences that remain stable across
SIx-mogth intervals. Compliance was high, with rzartlmpants comp!etmg a mean = 6 | e | M eom | one year. Critically, individual-level cognitive decline is detectable, which
of 86.2% of scheduled assessments (median 89%, range 32-100%). Q| bt— b — b — SRR SAREEE demonstrates the potential sensitivity of dense sampling via smartphones
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Presentation Matching for within-person monitoring of cognitive aging.
Symbol Search Task: Participants — Baseline — Month 6 — Month 12
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