Walking to the beat:
How to quantify neural entrainment
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INTRODUCTION OBJECTIVES

» Rhythmic auditory cues (RAC) can improve gait'. Gait benefits may be modulated by the 1. Extract one neural component
coupling of brain activity to RAC?, which has never been quantified during gait. coupled to RAC during gait using

» During finger tapping, coupling is often quantified as EEG power at RAC frequency?. GED.

However, coupling cannot be inferred from power only.

- Traditionally, the EEG signal of the electrode that shows maximal response to RAC is analyzed, 2. Quantify coupling as power
introducing bias and minimizing signal-to-noise ratio. Generalized eigendecomposition (GED) phase consistency, stability in'dex
solves these methodological concerns as it computes one time-series from all electrodes. and B-power modulation to find

» GED was recently used to extract one brain component oscillating at RAC frequency during finger which of these variables better
tapping*. Coupling was quantified as the stability index (i.e., the standard deviation of describes coupling of brain
instantaneous frequencies), which captures the dynamic phase adjustments of oscillations. activity to RAC during gait.

» B-power modulation mediates the predictions needed to synchronize our footsteps to RAC ~.
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power modulation during cued (orange) and uncued (blue) conditions. Note. Significant main effects of Conditions are shown with a black asterisk.

CONCLUSION

» SSEP and B components could be extracted with GED during gait, lowering electrode-selection bias and increasing signal-to-noise ratio.
» Outcome measures computed from the SSEP component seem to reflect neural coupling to motor behaviour, instead of RAC.

In fact, high power at the movement frequency is expected during uncued repetitive motor tasks ’.
» B-power modulation might better describe neural coupling to RAC as it happens at a frequency that differs from movement itself.
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