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Voice--based emotion detection has many potential applications in 
healthcare for screening and diagnosis, even remotely, but also in 
helping identify new behavioral markers of emotional disturbances, as 
well as to measure intervention response, or test clinical theories 
about underlying mechanism. 

Emotional disturbances found in dementia patients such as depression, 
anxiety or apathy have an important impact on quality of life of both patients 
and their caregivers and represent a strong predictor for illness 
progression. However, they are often underdiagnosed since current 
assessment tools rely primarily only on subjective measures.  

New computational approaches may allow a more objective evaluation of 
these behaviors that humans struggle to quantify. Therefore the study aims 
to investigate whether automated analysis of linguistic and 
paralinguistic biomarkers derived from audio recordings could be useful to 
determine emotional disturbances in dementia patients and thus 
demonstrate potential to improve early diagnosis.  

Methods: 150 participants including both dementia patients and healthy 
control subjects were recorded while answering several mood--related open 
questions (i.e. ‘can you tell me something about a pleasant event coming to 
your mind ?’) along with a cognitive assessment Apathy Inventory.  
Speech signal processing techniques were applied to extract features to 
compare to these baseline scores. 

Results: Vocal features such as speech rate or sound duration correlate 
significantly with severity levels of certain emotional disturbances like 
apathy. Classification between pathological and non-pathological groups 
based on the extracted features obtain 88% accuracy.  
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The ELEMENT project is developing solutions that enable assessment of 
neurocognitive functions as well as certain neuropsychiatric symptoms. It is 
based on speech analysis and artificial intelligence, enabling multiple use 
cases ranging from non-clinical telemedicine screening to expert diagnosis 
support settings. This results in a faster and earlier diagnosis leading to 
timely intervention. 
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