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Automatic Detection of Cognitive Impairments through the Acoustic Analysis of Speech
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Abstract

Along with the rapid growth and aging of population in Japan, early detection of dementia and mild cognitive impairment has
been receiving more and more attention. The existing screening tools for cognitive impairments are usually time-consuming, and also
need to be administered by trained professionals. In order to solve these issues, we built a machine learning model using the acoustic
features extracted from the speech of more than 10000 elderly individuals. The results reveal that the individuals' acoustic features
reflecting fluency can be employed to discriminate between healthy controls and those with cognitive impairments, with high accuracy

(AUC = 0.795).
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Fig. 1 ROC-AUC score of the cognitive impairment classification
tasks to differentiate MCI and AD from healthy controls
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Fig. 2 ROC-AUC scores of the impaired individuals in four cognitive
domains, that is, word memory, attention, executive function,

and processing speed, differentiated from healthy controls
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