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Thermoregulatory Responses of AM & PM with Body Fat Rate at a Hot Environment

Seong-Suk Kim, Jung-Sug Lee and Hee-Eun Kim

Dept. of Clothing & Textiles, Kyungpook National University, Daegu, Korea

Abstract : With regard to the fact that temperature of human body remains almost constant at 37°C, changes by circadian
variation, this study intended to investigate the effect of circadian rhythm on physiological responses of human body
according to body fat rate. Fifteen healthy adult women were recruited for this study and were measured body fat as a

method of bio impedance. We organized subjects into three groups ;

low body fat group(group L-less than 20% of body

fat), medium body fat group(group M-20%~30% of body fat) and high body fat group(group H-more than 30% of body fat).
The experiment was carried out in a climate chamber of 32°C, 60% RH with the repeat of ‘Exercise’ and ‘Rest’ period.
Subjects participated in two experiments, one is morning experiment(called AM’), the other is afternoon experiment
(called ‘PM’). The results of this study are as follows ; As to the variation of rectal temperature, group L and M had a
significant difference in the time of the day between AM and PM, but group H had almost the same rectal temperature
in the two kinds of experimental time. The reason why group H had a smaller difference in the circadian rhythm of rectal
temperature in this study is estimated at the Budd et al.(1991)’s results that body fat had effects on reduction in ther-
mogenesis, radiation, mean skin temperature, and increase in insulation of the tissues. Group M had the highest mean
skin temperature in the ‘PM’. All the 3 groups didn’t have stable values in ‘AM’. But it showed more stable in ‘PM’ than
‘AM’. Sweat rate was the highest in group H in both ‘AM’ and ‘PM’. Group M had larger sweat rate in ‘PM’ than ‘AM’.
but in group L and H, sweat rate was almost the same in two kinds of time of the day. This result suggests that who have
more or less body fat have larger difference in sweat rate between morning and afternoon than who have normal body fat.

Key words : circadian rhythm, thermal response, body fat, rectal temperature, skin temperature, sweat rate
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Table 1. Physical characteristics of subjects
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Subject Age (year) Weight (Kg) Height (cm) BSA (m2) Body fat (%)
L Group(n=5) 23.6+1.82 43.9+3.11 157.1+4.48 1.40£0.06 17.64+1.42
M Group(n=5) 25.4+3.65 50.9+1.78 161.6+3.87 1.5240.05 24.40+1.41
H Group(n=5) 24.0+5.61 66.0+6.47 162.8+3.39 1.71£0.08 32.36+2.72

Mean = SD
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Fig. 1. Mean rectal temperature in 3 body fat groups.
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Fig. 2. Mean forehead skin temperature in 3 body fat groups.
0 L group M group H group
36.5 36.5 36.5
—— AM —0- AM —O0— AM
36.0 —A— PM 36.0 —&— PM 36.0 - PM
w55 M %5 35
. M,} » 35.0
345 345 :‘. 345
34.0 34.0 34.0
335 335 335
] Preparation | Exercise | |R§l ‘ Exercise Il | Rec. | | Preparation Exercise | |Res( | Exercise Il | Rec. l ‘ Preparation ‘ Exercise | ‘Rast ‘ Exercise Il ‘ Rec. ‘
33.0 t T t T t + T t T 33.0 T T t T t t T t T 330 T T T T t T T T T
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Time(min) Time(min) Time(min)
Fig. 3. Mean trunk skin temperature in 3 body fat groups.
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Fig. 4. Mean periphery skin temperature in 3 body fat groups.
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Fig. 6. Sweat rate in 3 body fat groups.
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