
Listening to musical rhythms activates our motor system, including premotor 
cortex, supplementary motor area, cerebellum (Grahn & Brett, 2007; Chen et 
al., 2008; Bengtsson et al., 2009) and increases corticospinal excitability as 
measured by Transcranial Magnetic Stimulation (TMS) and 
electromyography (Stupacher et al., 2013; D’Ausilio et al., 2006). According 
to the Action Simulation for Auditory Prediction (ASAP) hypothesis motor 
activation while listening to rhythmic sounds could be internal motor 
simulation, which may help the auditory system predict upcoming beats in 
rhythmic sounds (Patel & Iversen, 2014; Iversen et al., 2009). In the present 
pilot experiment (N=8) we recorded 32-channel EEG from participants at 
rest, during rhythmic movement of a hand or foot, and during music listening 
to assess changes in mu (8-12 Hz) and beta (15-25 Hz) band activity. Mu is 
known to be present over sensorimotor cortex during rest, suppressed during 
hand movement (Neuper et al., 2009; Pfurtscheller & Neuper, 1994), 
sensitive to action-related sounds (Li et al., 2011), and there is some evidence 
for enhancement of mu over hand M1 during foot tapping (Pfurtscheller & 
Neuper, 1994). 

•  Using ICA and dipole localization, we found mu-related clusters localized to left and right 
somatomotor cortex  

•  Mu and beta band activities are present in these IC clusters in all 4 conditions 
•  Both left and right mu (and left beta power) appear smaller during right hand movements 
•  Mu and beta appear largest during music listening 
•  Data show most mu activity (synchronization) during (right) foot movement and music 

listening conditions, and least during (right) hand movements. 
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IC Cluster 14 (5 Ss, 6 ICs) 
Centroid: 47, 1, 44 (right BA6) 
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Blind source separation using Independent 
Components Analysis (ICA) in EEGLAB  

Equivalent dipoles of 
brain-based independent 
components (ICs) used in 
the analysis 

IC Cluster 9 (8Ss, 12 ICs) 
Centroid: -59, 5, 31 (left BA6) 
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CONCLUSION 
These data suggest that listening to music and right foot movements are 
accompanied by inhibitory activity in right and left somatomotor cortex. 


