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For drug development in neurodegenerative diseases such as Alzheimer’s disease, it is important to un-
derstand which cognitive domains carry the most information on the earliest signs of cognitive decline,
and which subject characteristics are associated with a faster decline. A longitudinal Item Response
Theory (IRT) model was developed for the Basel Study on the Elderly, in which the Consortium to Es-
tablish a Registry for Alzheimer’s Disease - Neuropsychological Assessment Battery (with additions)
and the California Verbal Learning Test were measured on 1,750 elderly subjects for up to 13.9 years.
The model jointly captured the multifaceted nature of cognition and its longitudinal trajectory. The word
list learning and delayed recall tasks carried the most information. Greater age at baseline, fewer years
of education, and positive APOE<3;4 carrier status were associated with a faster cognitive decline. Lon-
gitudinal IRT modeling is a powerful approach for progressive diseases with multifaceted endpoints.
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