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g Introduction

Performance usually improves when cognitive tests are
retaken, and the magnitude of improvement may predict
Alzheimer’s disease pathology in older adults (Duff et al.,
2014). We tested 172 healthy older adults (mean age 72
years) on consecutive days to measure overnight retest
learning, then retested them at 6, 18, and 30 months to
measure cognitive trajectory. Subjects with >1 SD below-
average overnight learning gain had 4x the odds of being in

\the lowest 30-month cognitive trajectory group.
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. Methods

Overview. We examined the cognitive trajectories of 172 normal older adults (mean age 71 years at

one day, 6 months, 18 months, and 30 months. The study included two cohorts: 90 military veterans
recruited through the Veterans Administration (VA) and 82 community-dwelling volunteers recruited by
Neurobehavioral Systems. All participants were tested telemedically in their homes or in a laboratory
setting (Woods et al., 2024).

Tests, scores, and cognitive domains. The 15 CCAB subtests generated 62 measures including
Speech and Language Biomarkers (SLBs). Scores were analyzed individually and grouped into five
cognitive domains: Executive Function (EF), Processing Speed (PS), Memory (EM), Language/Story
Memory (LS), and Speech Fluency (SF). Each domain contained 7-16 measures.

Quartile Stratification. Subjects were stratified into quartiles (Q1-Q4) ordered by the magnitude of
overnight retest learning gain in the omnibus score.

Trajectory Metrics. Two complementary trajectory metrics were computed at each wave. Raw change
scores were defined per subject as (wave z — enroliment z), without residualization. Demographically

sex, race, vocabulary, and recruitment cohort.

enrollment) on 15 subtests of California Cognitive Assessment Battery (CCAB) administered at intervals of

corrected baseline-conditioned residuals were obtained from cohort-level OLS regressions predicting each
follow-up z-score from enroliment performance (Chelune et al., 1993) with corrections for age, education,
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Summary

Participants whose overnight learning was > 1 SD
below the cohort mean showed four-fold greater
odds of belonging to the worst long-term trajectory
group (adjusted OR = 4.26, AUC = 0.87).

Learning was domain-specific: improvement in
memory predicted future memory, etc., with gains
in one cognitive domain independent from gains in
others.

Retest-learning magnitude correlated strongly with
mean 6—30 month cognitive trajectory (r = 0.60).

Learning-stratified quartiles had similar baseline
performance but markedly different long-term
outcomes. Participants with the largest overnight
gains retained much of that benefit across follow-
up, whereas those with the smallest gains returned
to baseline by 6 months.

The correlation between overnight learning
magnitude and cognitive outcomes was similar to
that of combined p-tau217 and PET imaging.

Reduced overnight learning identifies higher-risk
individuals to flag patients who warrant closer
follow-up and enrich clinical trials.
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The cohort-wide correlation of r = 0.60 between overnight retest learning and 6 to 30-
month cognitive performance in cognitively unimpaired old adults is similar to the
predictive accuracy of many AD biomarkers — plasma p-tau217 (r = 0.3-0.4), CSF
AB42/AB40 (r = 0.2-0.4), or hippocampal volume (r = 0.2-0.3). The fact that Q1
subjects fell below baseline by 6 months and remained there for the next two years —
while Q4 subjects retain approximately half of their initial 1-day gain for 2.5 years —
represents a significant dose-response pattern that supports the interpretation of 1-
day retest-learning as a stable marker of cognitive resilience.

The magnitude of overnight learning in the OMNI composite measure predicted
membership in the lowest trajectory quartile at 30 months at OR = 3.91 (95% CI 2.33—-
6.52) per 1-SD decrease in overnight gain (AUC = 0.80), rising to OR = 64.26 (95% CI
2.35—7.73, AUC = 0.87) after adjustment for baseline and demographic covariates.
Demographically corrected per-domain ORs ranged from 2.27 (Executive Function) to
3.65 (Language/Story Memory), with adjusted AUCs of 0.81-0.88. The OMNI
composite showed the highest adjusted AUC (0.87), approaching the predictive

accuracy of combined p-tau217 and PET neuroimaging (Ossenkoppele et al. 2025).
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