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Short remotely measured cognitive tests were associated with Alzheimer's plasma pathology and effectively identified in-person 
assessed cognitive impairment in a population-based setting.

INTRODUCTION

● Remote cognitive testing and plasma 
biomarkers could enable an accessible and 
scalable screening approach for Alzheimer’s 
disease (AD) risk in aging populations. [1,2]
● Composite scores are a practical way to 
combine tests detecting typical AD cognitive 
impairment [3], especially for the amnestic 
AD variant. [4]
● To investigate opportunities for short 
cognitive assessment for primary care use, we 
investigated remote cognitive composite 
scores of multiple short tests [5,6] in a 
population-based sample of older twins 
without cognition-affecting disorders [7] by
 
 1) exploring the association with a specific
 plasma biomarker [8], and
 2) evaluating the accuracy for detecting
 impairment in in-person cognitive 
 assessment used in the clinical setting.

2 METHDOSMETHODS1 INTRODUCTION

● The following remote cognitive composite scores were significantly associated with plasma p-tau217 levels:
  t-PACC: telephone word list learning and delayed recall + verbal fluency tasks
 mem-PACC: telephone and computer word list learning and delayed recall tasks
● Remote cognitive composite scores comprising short AD-sensitive cognitive measures achieved acceptable accuracies for in-
person cognitive impairment, with minimal differences between the composite scores, with the following having the highest 
performance based on area under the curve (AUC) value:
 c-PACC: computer word list learning and delayed recall + modified trail making test
● These results from a population-based sample of twins aged 65–85-years suggest that remote assessment of cognition—
including a telephone interview—could be useful for screening individuals at increased risk of Alzheimer’s disease, especially in 
the context of population aging.
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● Outcome: Alzheimer’s disease neuropathological change
           (ADNPC; plasma p-tau217 > 0.42) [9]
● Models
 M1: t-PACC + covariates
 M2: mem-PACC + covariates
 M3: c-PACC + covariates
●  Clustering based on familial relationships (monozygotic + dizygotic twin family id)
● Covariate odds ratios for ADNPC are from M1
● Continuous covariates were scaled
● * = predictor association with ADNPC was statistically significant in the GEE model
(Benjamin-Hochberg-adjusted p-value < 0.05)

OR 95% CI

t-PACC (M1) *
mem-PACC (M2) *
c-PACC (M3)

0.716
0.727
0.767

0.556–0.921
0.560–0.943
0.600–0.980

Age * 1.770 1.438–2.180

Sex 0.929 0.645–1.337
Education 1.208 1.005–1.453

APOE ε4 allele (yes/no) * 3.976 2.714–5.826

● Outcome: Cognitive impairment based on the 
Consortium to Establish a Registry for Alzheimer’s 
Disease neuropsychological battery (CERAD-nb)
● Clustering based on familial relationships 
(monozygotic + dizygotic twin family id)
● No covariates

M1

M2

M3

Odds Ratio for ADNPC (95% CI)

c-PACC: AUC 0.750 (0.641–0.858)
mem-PACC: AUC 0.744 (0.612–0.876)

t-PACC: AUC 0.724 (0.584–0.864)
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3 RESULTS

Generalized Estimating Equations analysis (N = 660)

Receiver Operating Characteristic analysis 
(N = 191)

Demographics (TWINGEN) 

N = 660 (all) N = 191 (subsample)

Age
Mean (SD)

Education
Median (IQR)

APOE ε4
Frequency (%)

P-tau217
Median (IQR)

ADNPC by p-tau217
Frequency (%)

In-person Cognitive Impairment
Frequency (%)

76.2 (4.6) 10 (6) 206 (29.3) 0.34 (0.30) 269 (38.6) 18 (9.4%)
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