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EEG modulation during diagonal arms movements: implications for rehabilitation programs and sleep research
P. Paoletti1, F. Marson1, T.D. Ben-Soussan1

1 Research Institute for Neuroscience, Education and Didactics, Patrizio Paoletti Foundation for Development and Communication, Assisi, Italy

Abstract 

[bookmark: _GoBack]Theta waves are present both during rapid eye movement (REM) sleep and during exploratory locomotion. Different interventions, such as diagonal movements (DM) and Eye Movement Desensitization and Reprocessing, seem to promote ameliorating effects on cognitive functions, possibly through induction of neurophysiological processes similar to REM sleep. Also different physical activities, such as the Quadrato Motor Training, have been found to increase theta and alpha activity, thus improving cognitive and emotional well-being. What these techniques have in common is a pattern of alternating bilateral stimulation that requires a constant shift of attention across the midline. Yet, none of the studies examined so far the EEG activity during the actual performance of DM. Therefore, we examined theta and alpha EEG activity during Diagonal arm movements compared to Vertical moments (VM). Methods: EEG of 10 right handed volunteers was recorded during performance of 320 rhythmical movements (40 x 8 blocks). Movements were performed with both arms along two axes: Vertical (without midline crossing) and Diagonal (midline crossing at 500ms). Absolute power and time-frequency analysis were conducted. Results: Theta activity significantly increased in DM compared to VM at two time points (~200 and ~1000ms) in frontal, fronto-central, and parietal regions. In addition, VM was accompanied by frontal and fronto-central higher alpha desynchronization at the end of the movement. Discussion: The execution of diagonal movements across body midline increases theta activity. Increased theta before crossing the midline could reflect the attention required for computing DM, while increased theta at 1000 ms could be related to motor control and planning. The current results can provide insights on the functional role of DM underlying motor and cognitive benefits in rehabilitation protocols, post trauma and sleep research. In line with previous studies, we suggest that bilateral voluntary DM may induce their ameliorating effect by increasing theta oscillations. 
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