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Abstract

A study was conducted to investigate the effect of cooling hands or feet on human
thermoregulation in the cold. Eight young (22+1yr) and eight aged (69+4 yr) men volun-
teered as subjects. They‘stayed at 10°C in the supine posture during the experiment which
included hands or feet exposure to the air for 20 minutes. Hand Exposure (HE) and Foot
Exposure (FE) were conducted in radomized order and the baseline was kept before HE and
FE. Core temperatures, limb skin temperatures and thermal sensations were measured.
Obtained data were analyzed using t-test .and correlation. Rectal and esophageal tem-
peratures increased in the young (YG) and in the aged (AG). Change rate of esophageal
temperature (Tes) was maintained higher during FE than HE while rectal temperature
showed no differences between YG and AG, and between HE and FE. Hand and foot
skmtemperatures in YG and AG decreased similarly during HE and FE. Forearm skin
temperature during HE decreased while leg skin temperature during FE showed no change
in YG and slightly increased in AG. YG felt ‘slightly warm’ while AG felt ‘neutral’ during both
HE and FE. It was concluded that the lower limb skin temperatures mainly resulted in the
increase of core temperature during limb cooling. Furthermore, the increase of Tes was
greater in young men than aged men. It is also suggested that the wearing behavior can be
differently modified between young and aged men.
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Table 1. Physical characteristics of the young(YG) and the aged(AG)

. Subject Age(yr) Height(cm) Weight (kg) BSA(m? Body Fat(%)
. YG 22+1 180.7%6.7 85.8+£11.5 - 2.06+0.16 16.01+2.83
AG 69+4 175.1+6.3 71.0+6.8 1.86+0.13 16.46+3.03

Values are mean+SD.

Table 2. Experimental clothing worn by the subjects

Clothing Material Weight(kg)
Training wear cotton 50%, PET 50% 0.38
T-shirt cotton 100% 0.18
Gloves cotton 50%, PET 50% 0.09
Socks acrylic 50%, nylon 50% 0.10
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Table 3. Rectal température(T,.) and Esophageal tem.
perature(Tes) of the young(YG) and the aged
(AG) during hand exposure(HE) and foot
exposure (FE)
Tre(C) Tes(C)
YG AG YG AG

HE 0.01+£0.03 0.01+0.05 0.01+0.04 0.01+0.05
FE 0.01£0.02 0.01+0.03 0.04+0.03 0.02+0.02

Values are mean=+SD.
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Fig. 1. Changes of esophageal temperature(Tes) in the
young(YG) and the aged(AG) during hand
exposure(HE) and foot exposure(FE).
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Fig. 2. Changes of arm skin temperature(Tam) during
hand exposure and leg skin temperature(Tieq)
during foot exposure in the young(YG) and the
aged(AG), respectively.
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Table 4. Correlation between changes of esophageal
- temperature(Tes) and limb skin temperatures
in the young(YG) and the aged (AG) during 20

minutes of distal limb exposure

YG(C)  AG(T)
Hand AThana & ATes  —0.402°"  —0.467°°
Exposure | AT, n & ATes —0.067 0.116
Foot AT & ATes 0.002  —0.227**
Exposure | AT, & ATee —0.430** —0.099
**p<0.01
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