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ABSTRACT

This study was to present the preferred and the suggested indoor temperature of college
students in winter based on their body composition. A total of 14 subjects(6 males and
8 females) participated in this study. They sat in a climatic chamber controlled at 24 C
wearing experimental garments(0.7clo). The air temperature decreased 1T every 15
minutes until it reached 19°C. After the stepwise temperature change, subjects were asked
to select a comfortable air temperature by dialing the temperature control switch inside
the chamber. The preferred temperature was determined when subjects did not change the
air temperature for 10 minutes. The measurements were oxygen consumption, rectal
temperature, skin temperature, and subjective sensation. Main results are as follows. In a
mild cold condition, females demonstrated lower oxygen consumption and mean skin
temperature than males while keeping a constant rectal temperature. Females increased
rectal temperature and decreased mean skin temperature greater than males from 24C to
19°C. Males showed larger oxygen consumption increase than females. It appears that the
thermo-physiological responses in a mild cold condition might be different between males
and females. The preferred winter indoor temperature was 22.3C for males and 23.4C
for females, and the suggested temperature was 21°C for males and 23C for females.

Key words: body composition, muscle mass, percent body fat, preferred temperature,
suggested temperature
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Table 1. Physical characteristics of subjects

. Height Weight BSAMR® SMM" Body fat® BMI’
Subject Age 2 2
(cm) (kg) (m'/kg) (kg) (%) (kg/m”)
Male(n=6) 25(1) 17143.0)  64.2(3.8) 0.024(0.001) 29.7(2.2) 17.42.2) 21.8(0.7)
Female(n=8) 2200”7  1655(1.3)  532(1.1)7 002500000  19.7(0.8)"  28.3(0.9)"  19.4(0.2)"

Values are mean(SE). *p<.05, **p<.01 (statistically different from males’ data).

* Body surface area to mass ratio=BSA/Weight
® Skeletal muscle mass

¢ Percent body fat

¢ Body mass index
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Table 2. Experimental garments description

Weight" Insulation

Garment Type Material
(® (clo)
Cott
Undershirt ~ Sleeveless otton
100%
s Cotton
T-shirt(thin) Long sleeved 166
100%
Cotton
Trousers  Long 266
100%
. Cotton
Shirt Long sleeved 385
100%
Cotton,
Socks Ankle length Acrylic, 31
Nylon
Total 930 0.7

* Mean weight of males’ and females’ ensembles
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Table 3. Physiological responses in winter
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Fig. 1. Preferred winter indoor temperature. *p<.05
(statistically different from males’ data)
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Mean" Male Female Change” Male Female
VO, (mljmin/kg) 3.7 (0.3) 32 (03) A VO, (ml/min/kg) 04 (0.2) 0.1 (0.3)

Te (C) 37.1 (0.1) 37.1 (0.1) AT, (C) 02 (0.1) 03 (0.1)*

Ta (C) 32.8 (0.3) 315 (0.3)** ATy () -0.9 (0.2) 0.9 (0.2)

Values are mean (SE). *p<.05, **p<.0l(statistically different from males’ data)
* Average of the whole test periods. ° Difference from 24C to 19°C.

VQ: Oxygen consumption, T: Rectal temperature, Ty: Mean skin temperature
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2. Oxygen consumption change during the
stepwise air temperature decrease from
24C to 197C.
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