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Voluntary selection between response alternatives belong to cognitive abilities controlling and regulating 
goal-directed behaviour. Voluntary selection processes are associated with increased neural activity, 
especially in medial and lateral frontal brain regions as well as the inferior parietal gyrus. However, the 
precise function of each brain region as well as the spatiotemporal characteristic of the brain regions 
involved is not yet clear. The aim of the present study was to disentangle distinct aspects of voluntary 
selection and their underlying neural processes. Hence, event-related potentials (ERPs) and functional 
MRI data were acquired simultaneously. Brain regions modulated by the task-induced amplitude variation 
of ERPs (N2, P3) were indentified. The results showed N2-related hemodynamic responses, especially in 
medial and lateral frontal brain regions. Among other things, medial frontal brain regions are related to 
conflict monitoring, control of voluntary action and decision making. By contrast, the P3-amplitude proved 
to be predominantly related to increased BOLD responses in the temporo-parietal junction [TPJ] and 
lateral frontal brain regions. These brain regions are thought to play a decisive role in an attentional 
network involved in detecting auditory and visual stimuli.  

Overall, the results of the study indicated a whole network of brain regions to be associated with voluntary 
selection processes. In addition, at least some frontal brain regions seemed to be involved at an earlier 
stage than temporo-parietal regions, probably indicating a top-down process. 

https://doi.org/10.1016/S0924-9338(10)71542-X Published online by Cambridge University Press

https://doi.org/10.1016/S0924-9338(10)71542-X

