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Reduction of Discomfort in Electrical Stimulation of the Fingertips Using Mechanical

Vibration Stimulation
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Electrical stimulation enables high-spatial-resolution tactile feedback but causes discomfort and pain when
applied at sufficient intensity. Mechanical vibration stimulation is known to reduce pain and discomfort; however, its
effect on electrically-induced pain perception has not been thoroughly verified. This study investigates whether
simultaneous mechanical vibration can reduce the discomfort and pain associated with electrical stimulation applied
to the fingertips. Participants underwent two conditions: electrical stimulation alone and combined electrical and
vibration stimulation. Discomfort and perceived stimulus intensity were each rated on a Likert scale after every trial.
Results showed that simultaneously presenting vibration with electrical stimulation significantly reduced discomfort
compared to electrical stimulation alone. A similar trend was observed for perceived pain intensity, though the effect
was less pronounced. These findings suggest that concurrent mechanical vibration can effectively alleviate discomfort

caused by electrical tactile stimulation.
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Fig. 1 (Left) side view and (right) Top view of the experimental
setup.
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Fig. 2 Ratings of stimulus unpleasantness.
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Fig. 3 Ratings of stimulus intensity.
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