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ABSTRACT

This study aimed to compare the effects of neck cooling using Peltier elements or
internal cooling achieved by ingesting ice slurry during exercise on thermal strain in
hot conditions. Eight healthy male participants underwent a randomized crossover
trial with two conditions: (1) internal cooling (INT trial) and (2) neck cooling using
a Peltier-based neck cooler (NECK trial) . Participants performed 45 min of cycling

exercise while monitoring rectal temperature, tympanic temperature, mean skin
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temperature, heart rate, thermal sensation, thermal discomfort, perceived exertion,
and reaction time. The results showed that in the NECK trial, neck skin temperature
significantly decreased from 5 min after exercise onset. However, rectal temperature
remained elevated in 40 min. Thermal sensation was significantly improved in the
NECK trial up to 20 min, but the INT trial showed significantly lower at the 40-min.
No significant differences were found in thermal discomfort, perceived exertion,
or reaction time. These findings suggest that Peltier-based neck cooling effectively
improves thermal sensation in the early stages of exercise but has limited effects on

deep body temperature regulation. For effective heat stress prevention, combining neck
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cooling with internal cooling or other body cooling methods may be necessary.
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1 Schematic representation of the experimental protocol
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K3 The rectal (A), tympanic (B), neck skin (C), and mean skin temperatures (D) during experimental trials
*# INT vs. NECK, P < 0.05

% 1 Body composition and reaction time during experimental trials

INT NECK
Pre Pre Post
Body mass (kg) 63.35+12.89 62.75+12.45 63.28 £13.21 62.33+13.06
Urine specific gravity 1.019+0.009 1.019+0.007 1.017+0.008 1.020+0.010
Total sweating volume (kg) 545+ 234 944 +190*
Reaction time (msec) 350.8 £545.8 381.7+456.7 371.2+9775 353.7+112.6

Values are means = SD. INT, internal cooling trial, NECK, neck cooling trial.
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4 The heart rate (A), thermal sensation (B), thermal comfort (C), and rating of perceived exertion (D) during experimental trials
*: INT vs. NECK, <0.05
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