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Abstract

This study investigated the relation between seasonal variation of clothing weight and its resting
metabolic rate to determine the relation between proper living temperature and cold/heat tolerance.

Thirty six subjects(18 males and females, twenties) were composed to obtain the clothing weight(Total
clothing weight) and resting metabolic rate for a year and grouped four seasons : spring(Mar~May),
Summer(Jun~Aug), Fall(Sep~Nov), and Winter(Dec~Feb). The data of males and females were
respectively divided into three groups by cluster analysis with clothing weight.

1. The resting metabolic rate of male(41.1kcal/ni/hr) was higher than that of female(33.2kcal/m/hr). It
is suggested there is gender difference in the resting metabolic rate(p<.001).

2. The resting metabolic rate of male and female was the highest in Winter. It is suggested there is
seasonal variation in the resting metabolic rate(p<(.001),

3. It was found that there was relation between clothing weight and resting metabolic rate. The
difference of resting metabolic rate between Summer and Winter, which is profitable to adaptation to
living temperature, was significant in light clothing weight in male as well as in female.

4. In comfortable sensation, most subjects responded that he/she felt ‘comfortable’ except Winter.
However the heavy clothing weight group felt ‘a little uncomfortable’ throughout all seasons, In thermal
sensation, most subjects responded that he/she felt ‘neutral . And then the heavy clothing weight group
responded warmer in summer and cooler in winter than light clothing weight group.

From the results, it was confirmed that male and female showed seasonal variations in clothing
weight and resting metabolic rate. Also the resting metabolic rate of male and female was influenced
by the clothing weight. In short, seasonal variation of resting metabolic rate was larger in light
clothing weight group than in heavy clothing weight group. Therefore, light clothing weight group is
advantageous in living temperature to improve cold/heat tolerance, and it also shows that living with
the light clothing weight may enhance the degree of adaptation to change of living environment
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Table 1. Characteristics of Subjects
Age(year) Height(cm) Weight(kg) BSA(m?)

Male 215419 1744440 676+93 183+0.12
Female 222435 1607+£29 529450 155008
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Table 2, Groups on Clothing Weight

Male Female
Group n Group n
Heavy Clothing Weight Grop MI 6 FI 6
Middle Clothing Weight Group MO 5 FII 6
Light Clothing Weight Groop MII 7 FI 6
Total n=18 n=18
RrR* 0.78 0.84
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Table 3. Seasonal Total Clothing Weight by Group (29 @ g/md)
F—value
Spring Group MI M1 MIl F1I FI F1I
Mean 1035° 982" 931° 915° 904 45° 976"
- SD 326 280 295 279 326 285
Summer Group Ml FI1 MI MI F1 Fii
Mean 590° 564° 557" 512 449> 375° 7.88™
SD 98 164 177 98 175 130
Fall Group M1 FI FI MI M F1I
Mean 934* 913" 912" 877° 815 754° 108
SD 319 292 342 344 288 422
Winter Group MI M1 FI Fl MH i
Mean 1371° 1200° 1160° 1108 10007 933" 1337
SD 370 405 402 472 347 440

* p<.05 ™ p<.01 ™ p< 001

Means with the same letter are not significantly different by Duncan test(a>b>c>d, p<.05)
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Fig, 1, Monthly Resting Metabolic Rate
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Table 4, Seasonal Differences of Resting Metabolic Rate and Room Temperature

Spring Summer Fall Winter F—value
Room Temp.("C) 22.8-+3.6° 26.8+2.2° 201 +4.6° 15.8+25° 2415.22™*
Restin,
g. M 389+11.3" 38.9+9.7 41.5-11.4° 44.7+13.7° 50.08™*
Metabolic
Rate )
. F 32.7+9.1° 31.9+7.2°¢ 31.3=10.3° 36.9413.2" 57.97"
(kcal/m?’/hr)
t—test ok ko e e
s p<<,001

Means with the same letter are not significantly different by Duncan test(a>b>c>d, p<.05)
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Table 5. Seasonal Resting Metabolic Rate by Group (kcal/m*hr)
F—value
Spring Group Ml MI MI Fil FI FI
Mean 404" 386 R0 355 315 31.4° 51.00™
SD 135 108 97 9.0 8.2 95
Summer  Group M1 MI M FI FII Fl
Mean 3.4 386 384 32.1° 317 316° 4041
SD 102 76 10.4 75 6.8 72
Fall Group M1 M MI Fll Fi FI
Mean 4.1 408° 40.1° K% 30,7 2931 4148™
SD 137 13 9.1 97 9.7 109
Winter Group M MI MI Fli FI FI
Mean 454 452 429° 407 36.0° 342 4162™
Sh 155 144 83 149 117 121
*p< 001

Means with the same letter are not significantly different by Duncan test{a>b>c>d, p<.05)
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Table 6. Seasonal Thermal Comfort by Group
F—value
Spring Group M Ml MI FlI FI F1
Mean 16 14° L4 14 1.3 13 243"
SD 0.8 05 05 06 06 05
Summer  Group FI MI M Fil M1 Fl
Mean 17 1.7 16 14 14 13 117
SD 08 06 09 07 08 05
Fall Group Fll F1 M1 MI FO Ml
Mean 16 15 L4t 1470 1.3 1) 3.00°
Sh 06 0.5 0.6 05 05 0.4
Winter Group F1I FI MI M1 Fi M1
Mean 2.0 2.0° 18" 16> 16> 15 8.18™
SD 0.8 0.9 08 0.7 07 0.8

p< 05 Mp < 01 *p< 001

Means with the same letter are not significantly different by Duncan test(a>b>c>d, p<.05)
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Table 7, Seasonal Thermal Sensation by Group
F—value
Spring Group MI Ml MI F1 Fl Fll
Mean 54 54 58" 51° 49° 48 2.41*
SD 14 15 1.6 16 18 15
Summer  Group MI Ml M1 FI FI FIi
Mean 64" 6.2 6.1° 56 56 55 131
SD 16 15 15 1.6 15 17
Fall Group - MI MI FI M FI FI
Mean 55° 54" 52° 50" 46" 43 2.46"
SD 1.6 14 13 12 1.6 1.9
Winter Group Fli M1 MI F1 M FI
Mean 47 46" 43" 38" 37 35 553"
SD 19 17 20 2.2 19 2.1

p< 05 Mp < 01 ™p< 001

Means with the same letter are not significantly different by Duncan test(a>b>c>d, p<.05)
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MI 6 112 0.87 140 Table 9. Correlation Coefficients of Resting Metabolic
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