Impact of automated EEG denoising on dementia classification performance
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Electroencephalography (EEG) has emerged as a promising tool for dementia research due to its
non-invasive nature, low cost, and sensitivity to functional brain alterations. However, EEG
signals are highly susceptible to physiological and environmental artifacts, which may
compromise the reliability of extracted biomarkers and the performance of machine learning
models. In this study, we investigated the impact of diUerent automated denoising strategies on
dementia classification outcomes.

Resting-state EEG recordings from an open-access dataset comprising 220 cognitively healthy
controls and 221 patients with dementia were processed using five preprocessing pipelines: Raw
EEG, ICLabel, Artifact Subspace Reconstruction (ASR), Multiple Artifact Rejection Algorithm
(MARA), and Generalized Eigenvalue De-Artifacting Instrument (GEDAI). We extracted two
established biomarker families, relative spectral power and EEG microstates, and trained
Support Vector Machine classifiers using repeated 10-fold cross-validation.

Our results demonstrate that denoising substantially al’ects classification performance, with
improvements of up to 16% depending on the biomarker considered. Among all evaluated
methods, GEDAI consistently yielded the highest predictive accuracy, achieving AUC values of
0.84 for spectral power features and 0.74 for microstate features. These findings highlight
preprocessing as a critical methodological factor in EEG-based dementia research and suggest
that leadfield-informed denoising approaches may enhance the clinical utility and robustness of
EEG biomarkers.
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