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All three assessment modalities effectively differentiated AD from controls.
VR achieved the highest diagnostic accuracy, and reaction time consistently identified cognitive impairment across platforms,

highlighting the potential of digital cognitive testing for dementia screening.
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Early detection of cognitive
Impairment is crucial in
dementia. This study
compared the ability of
paper-, VR-, and tablet-
based cognitive assessments
to differentiate Alzheimer’s
disease (AD) from cognitively
normal controls, with digital
platforms incorporating
reaction time (RT) as an
additional behavioral metric.

A total of 24 participants (AD:
n=12; control: n=12) were
enrolled. Participants
completed cognitive
assessments across paper,
tablet, and VR modalities.
Accuracy and RT were
analyzed, composite Z-
scores were generated for
each modality, and ROC
analysis was performed to
evaluate their ability to
discriminate AD from

controls.
AD Control p value
Age, years 80.3+5.2 6.4 4.7 0.065
Sex, male (%) | 5 (41.7%) 5 (41.7%) 1.000
Education, | 118429 | 123%30 | 0733
years

CASI 77.8+7.6 90.8+7.8 <0.001
MMSE 22.8+2.2 26.3+2.8 0.003
CDR 0.63+0.23| 0.00+0.00 <0.001

Groups were similar in age,
sex, and education, whereas
AD participants had poorer
cognitive performance (all p
< 0.01). AD patients showed
lower accuracy and longer
reaction times across all
modalities. All modalities
significantly discriminated
AD from controls (all p <
0.05), with VR showing the
best performance (AUC =
0.80) and 100% sensitivity at
the optimal cutoff.
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Figure 1. ROC curves for three modalities.
(paper: green; VR: red; tablet: blue)

All three cognitive
assessment modalities
effectively distinguished AD
patients from controls;
however, digital platforms—
particularly VR—
demonstrated enhanced
discriminative performance.
These findings support the
integration of multimodal
digital cognitive testing in
dementia screening, with
potential advantages in
sensitivity and ecological
validity.
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