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Functional equivalence between action execution and its verbalization:
A NIRS study using observation with and without action execution
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Abstract

To examine the functional equivalence between hand
action and its verbalization, we measured brain activity
after action execution and/or action verbalization using
near-infrared spectroscopy. The participants conducted
the observation of a visually presented manipulable
object in the observation task, and the production of hand
gesture and/or overt verbalization of the action to a
presented object in the performance task. The study
consisted of three experimental groups and one control
group. The experimental and control groups differed in
the order of two tasks, i.e. the first performance task in
the experimental groups vs. the first observation task in
the control group. And the three experimental groups
differed in the demand of performance task: production
of hand gesture in the “action”(A) group, overt
verbalization of the action in the “speech” (S) group, and
simultaneous production of “action and speech” in the A
& S group. We analyzed concentration of
oxy-hemoglobin in the observation task of the four
groups. The action and the A & S groups, including
action execution, showed higher activation than the
control group in the left premotor cortex (PMC). Instead,
the speech and the A & S groups, including overt
verbalization, showed lower activity than the action
group in the right inferior frontal gyrus (IFG) and
superior temporal sulcus (STS). These results suggest
that during the subsequent observation task without
performance, the prior experience of action execution
increases activity in the left PMC, whereas the prior
experience of action verbalization decreases activity in
the right IFG and STS.
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