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Effects of Cold Stimulation on Muscle Activity in the Weight-
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[abstract]
[Purpose] In modern society, where physical inactivity is becoming increasingly prevalent, it is necessary for
individuals to adjust exercise load and intensity according to their physical fitness and condition. In particular,
exercise intensity plays a critical role for older adults. Considering the risk of adverse events, low-intensity training
is generally recommended; however, such exercise does not sufficiently recruit large motor units and therefore fails
to effectively train fast-twitch muscle fibers.
[Methods] Three healthy adult male participants (aged 33—40 years) were enrolled in this study. A weight was
placed on the palmar surface of the hand, and participants performed an isometric elbow flexion task at 90° of
elbow flexion for 10 s. Five different weights were used. For each load condition, the task was performed under
two conditions: a no cold stimulation condition (NSC) and a cold stimulation condition applied to the palm (SC).
Surface electromyography (EMG) electrodes were placed over the biceps brachii and brachioradialis muscles. The
root mean square of the EMG signal (rmsEMG) and mean power frequency (MPF) were analyzed. In addition,
muscle activity was normalized to maximal voluntary contraction (%MVC), which was calculated from the
maximal voluntary contraction and used for further analysis.
[Results] The %MVC of the biceps brachii demonstrated a tendency to increase under the SC condition compared
with the NSC condition. At a load of 1 kg, a statistically significant increase in %MVC was observed under the SC
condition. In contrast, no significant changes were observed in the brachioradialis, which may be attributable to the
influence of limb position. With respect to mean frequency, both the biceps brachii and brachioradialis exhibited a
non-significant trend toward higher values under the SC condition.
[ Discussion/Conclusion] These results suggest that cold stimulation applied to the weight-bearing region may
induce modulation in the elbow flexor muscles. It is also possible that cold stimulation applied not directly to the

agonist muscles but to the weight-bearing region can influence muscle activity.

[Key words] cold-stimulation, rmsEMG, biceps brachii,
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