
Data-driven digital biomarkers identified cognitive profiles consistent with MCI and detected early cognitive decline before 

formal clinical diagnosis, highlighting their potential as scalable tools for early Alzheimer's disease screening.
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Mild Cognitive Impairment (MCI) 

due to Alzheimer’s disease is 

frequently misdiagnosed in older 

adults given limitations in current 

tools, rater bias, and varied 

symptom presentations.

 Traditional neuropsychological 

tests are time-consuming and 

can be affected by rater 

subjectivity. 

There is an urgent need for a 

streamlined, digital assessment 

that is easy to administer and 

minimizes bias and subjectivity.

We evaluated the outcomes of a multimodal, 

tablet-based cognitive assessment (Altoida 

NeuroMarker Platform) in 88 elderly 

participants (64 cognitively unimpaired [CU], 

24 with MCI, mean age =72.8) from the 

Australian Imaging, Biomarker and Lifestyle 

(AIBL) study. The platform captures 

objective digital biomarkers of cognitive and 

functional performance through the self -

administered assessment, which consists of 

motoric, augmented reality, and speech 

tasks. 

Unsupervised analyses, including random 

forest, were applied to identify subgroups 

indicative of cognitive impairment. Clustering 

methods, including Multidimensional scaling 

(MDS) with Partitioning against medioids 

(PAM), Principal Components Analysis 

(PCA) with K-means, and t-Distributed 

Stochastic Neighbor Embedding (t-SNE) with 

K-means were used to: (1) determine the 

optimal number of clusters, (2) assign 

participants to these clusters, and (3) 

identify digital biomarkers distinguishing the 

groups. 

Clusters were visualized against clinical 

classification and Aβ-PET status. Statistical 

comparisons of mean biomarker values (p-

values) assessed their ability to differentiate 

groups.

Three digital biomarkers, including a 
composite score reflecting overall 

cognitive function, and domain-level 

measures of complex attention, and 
perceptual motor function, were ranked 

highest in importance by random forest 

analysis. Unsupervised clustering 
identified two optimal cognitive profiles 

(average silhouette =0.51). Finite 

mixture modelling achieved near-
complete allocation using the top three 

digital biomarkers. 

Group comparisons showed large effect 
sizes (Cohen’s d >2, p<0.0001) for the 

top-ranked digital biomarkers, indicating 

strong separation between the identified 
profiles. Against clinical classification, 

86% of clinically classified CU 

participants were assigned to cluster 1, 
whereas cluster 2 was enriched for MCI 

but included ~42% clinically classified 

CU participants with digital cognitive 
profiles consistent with MCI (Figure 1).

Data-driven analysis of Altoida-

derived digital biomarkers 

identified two distinct cognitive 

profiles and detected early 

cognitive decline before formal 

MCI diagnosis, supporting the 

platform’s sensitivity to early 

cognitive change.
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Figure 1: Participant classification plot post unsupervised assessment digital biomarkers. 
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