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Abstract

Background: Progressive cognitive decline is the cardinal behavioral symptom inmost

dementia-causing diseases such as Alzheimer’s disease. Whereas classic neuropsy-

chological tests often have excellent psychometric properties to measure cognitive

decline in dementia, there are scenarios in which they are less suitable. Speech-based

digital biomarkers can be deployed remotely and extracted in a highly automated

fashion allowing solutions to scale. We present the validation of a novel digital

SpeechBiomarker forCognition (SB-C) in aDutchmemory clinic population containing

patients withMild Cognitive Impairment (MCI) and age- as well as education-matched

participants with Subjective Cognitive Decline (SCD).

Method: The ki:e SB-C is a novel speech-based cognitive composite score. The pre-

sented validation results are based on a sample that was not used when developing

the SB-C. Validation data has been collected from two age- and education-matched

groups: Normal Cognition but subjective cognitive decline (SCD; n = 48, 15 F), MCI (n

= 48, 18 F). We automatically extract the SB-C from SVF and AVLT speech recordings

using our proprietary speech analysis pipeline including automatic speech recogni-

tion and feature extraction. Recordings were collected from a Dutch memory clinic

population containing MCI and SCD participants. We performed (1) analytical and

(2) clinical validation. For (1) we performed Spearman rank correlation between SB-C

score and anchor scoreMini Mental State Examination (MMSE) to show that the algo-

rithm is correctly measuring the concept of interest cognition. For (2) we performed

a non-parametric Kruskal-Wallis test to compare SB-C scores of both NC and MCI

groups.

Result: The biomarker score SB-C and MMSE were strongly correlated (r = 0.61, p <

0.001), such that lowerMMSEscores are reflected in lower biomarker scores (compare

also figure 1). Additionally, there was a very significant group difference for the SB-

C biomarker score between the NC and MCI group (NC >MCI; χ2 = 26.461 (1), p <

0.001).

Conclusion: The ki:e SB-C is a reliable score for cognition, showing convergent validity

with theMMSE and separating well betweenMCI and SCD populations. The availabil-

ity of valid digital speech biomarkers for cognition has great potential for decentralized

clinical trials in dementia aetiologies and beyond.
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