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The Influence of Skin Temperature on Vibration Sense of Skin

Ryoko Tabata, Hiroaki Tabuchi, Tomoko Hata, Yasuko Tsujii, Megumi
Ota, Souji Kitatani, Emi Miyaki, Chie Matsuda

Key Word : Vibration sense threshold, Skin temperature, Thermal noise, Stochastic Resonance, Aging
and skin sensation

On exposure to cold environment and lowered skin temperature, humans experienced a dulling of
skin sensation. Therefore, we investigated the relationship between skin temperature and vibration
perception on the thumb in thirty volunteers by an objective and quantitative computer-aid evaluation
method using CASAII system.

The second order relationship between the temperature and vibration sense threshold was recognized
and the optimal temperature, which showed the lowest threshold for vibration sense at 25 ~ 30°C .
At temperatures lower and higher than the optimal temperature, the threshold increased compared to
that at optimal temperature and the vibration sense was decreased. Older volunteers showed a higher
threshold for vibration sense than younger volunteers and a linear correlation between age and the
most sensitive threshold was recognized.

This phenomenon may originate from Stochastic Resonance in the nervous system in which thermal
noise in the nerve system was added to the underlying threshold nervous signal and underlying
threshold nervous signal was recognized when the optimal thermal noise level was added. Not only a
smaller but also a larger noise level than the optimal level thermal noise adversely affected recognition
of nervous signal and therefore the relationship between the temperature and vibration sense
threshold showed a second order relation. In pain perception, the same phenomenon may apply. This
phenomenon has been used as cold or hot wet pack therapy to control pain sensation.



