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Introduction

Multiple sclerosis (MS) affects people in the prime of
their lives and 50% experience cognitive impairment
(CI). Our central question is: Can we use EEG to
predict CI in MS? Specifically we:

• Used EEG to estimate functional connectivity

• Related network measures to CI using:

• 1) Classical statistics (linear relation)

• 2) Machine learning (non-linear relation)

Methods

Eyes-closed EEG resting-state data for 114 intact and 113 
impaired MS patients were used for analysis:

• Source reconstruction using scalar beamforing of cleaned EEG

• A 38 parcellation was used for summary time-series 
contruction

• Functional connectivity analysis using iCOH and PLV in 4 
frequency bands: delta (1-4Hz), theta (4-8Hz), alpha (8-
12Hz) and beta (13-30Hz).

• Classical T-test between groups of the mean ratio of intra-
hemispheric and inter-hemispheric connections 

• Random forest classifier for cognitive status prediction

Results Discussion

Neither the classical statistical analysis
nor the predictive analysis using machine
learning showed a relationship between
EEG-based source space connectivity
and cognitive status. Given the large
sample size, this suggests that while in
rest with eyes closed, (non-linear) effects
of connectivity on cognition are either
very small or non-existing.
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