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Abstract

The subjects wearing cool clothing (C group) or warm clothing (W group) in daily life from
September to February of the following year were tested to examine whether cold acclima-
tization takes place by clothing habits. Subjects rested at 2511C, then were exposed to 15+
1'C, 505% R.H. for 90 min in September, November, December, and February.

Rectal temperature (Tre) of C group after 90 min cold exposure did not drop below the Tre
in 25°C throughout the study. W group’s Tre, however, dropped below the temperature in 25°C
from December. Shivering stopped after December in C group while W group continued to

“show it for the whole study. In resting, C group showed higher heat production than W group
in February, and the rate of increase in heat production during cold exposure was smaller in
C group than W group in February. C group showed less cold sensation than W group in the
same coldness.

These results suggest that the level of cold acclimatization may be improved by the habits
wearing less clothes in daily life.
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Tahle 1. Physical characteristics of subjects

C group W group
Age (yr) 19.8+0.3 | 19.8+0.3
Height (cm) 161.6+3.8 (159.4+2.4
Weight (kg)* 52.8+4.0 53.2+4.1
Surface Area (m? 1.56+0.07| 1.55+0.01
Clothing Weight (g/m?
Indoor 310+74 590+ 164
Out door 1240£132 1519+161

Values are M+SD.
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Fig. 1. Experiment procedure
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Table 2. Physiological responses of two groups obtained in September and February at 15°C
C group W group
September February September February
Rectal temp (C) 37.12+.03 37.274.03* 37.30%.03 37.14%.03**
Head skin temp (C) 31.41+.09 31.07£.11* 31.96x.11 31.64%.14"
Trunk skin temp ('C) 31.24+ .15 31.86+.16" 32.28+ .14 32.11+ .12
Am skin temp (C) 27.98+.26 27.53+.22 27.96+ .29 27.38+.18
Hand skin temp ('C) 24.33% .43 23.48% .41 23.87+.51 23.74% .38
Thigh skin temp ('C) 27.11£ .18 25.61+.21** 26.53+ .18 25.99+ ,15**
Leg skin temp ('C) 28.67£ .15 26.79+.22°* 28.39+ .21 27.21+ .18
Foot skin temp (C) 27.42% .38 23.43+.36°" 25.90% .40 24.97% .34
Mean skin temp (C) 29.07+.15 28.34+ .16 29.19% .18 28.70% .14
Core-skin thermal gradient (*C) 8.07+.14 8.92+.17*" 8.12+ .18 8.44% .13
Heat production at rest (kcal/minkg) 16.73L .55 14,091 .91
Heat production at 15'C (kcal/minkg) 15.07+ .59 18.51+ .52** 15.12+.79 18.32+.60°"
Shivering onset (min) 69.0 8.6 noshivering+0°* 29.4+4.0 50.44+11.1
Cold tolerance index 0.34+ .11 0.89+.21
Thermal sensation 7.89+.11 7.17+£.20** 8.33£.13 8.57+.09
Comfort 1.63%+.11 1.67£.11 2.174+ .16 2.85%.16*"

values are M+SE. Heat production at rest (kcal/min.kg) is the response obtained at 25°C.
Heat production at rest and cold tolerance index were measured after November.
*p<0.05, **p<0.01, as compared with September in each group
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Fig. 2. Comparisons of rectal temperature before and during the last 30 min at 15°C air
exposure of each group. []: rest at 25°C M : during the last 30 min of exposure at 15C
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Fig. 3. Rectal and skin temperatures when exposed to 15C. *p<0.05, **p<0.01
®: C group, O: W group
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