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Abstract

To examine the effects of clothes upon human’s physiological adaptation to the changes of
climatic conditions, clothing weight was examined. The results are as follows;

1. According to the change in temperature, the total, upper and outer clothing weight showed
remarked change. Clothing weight change was greatest between the July and October, the
change was greater in the coast land and the girl students.

2. The clothing weight tends to be light under outdoor in both regions in all seasons except
in July, it is remarked in inland and December.

3. The correlation between Rohrer Index, Body Fat and clothing weight was recognized to
be significantly reversed.

4. Positive correlation between health conditions and clothing weight was recognized in
December.

5. The correlation between exercise hours and clothing weight was negatively significant in
December.
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Fig. 1. Seasonal variation of total clothing weight in
each region by sex.

Table 1. Environmental Conditions

Environmental

conditions Indoor Outdoor

Season  Region AT.(°C)  RH.(%)  A.V.(m/sec) AT.°C)  RH.(%)  A.V.{mfsec)
Chin ju 20.0 70 0.226 15.5 77 2.2

Apr. Geo chang 19.0 67 0.123 13.0 71 3.0
Ma san 18.5 63 0.142 18.3 79 3.1
Geo je 19.0 63 0.106 17.0 81 1.7
Chin ju 27.5 78 0.123 26.4 81 1.1

Jul. Geo chang 27.5 78 0.123 26.4 87 15
Ma san 25.5 72 0.181 23.0 93 2,5
Keo je 26.5 73 0.276 24.0 80 2.0
Chin ju 20.5 66 0.032 15.3 47 1.9

Oct. Geo chang 19.5 65 0.132 12.4 70 0.8
Ma san 21.5 55 0.472 17.8 76 1.7
Keo je 19.5 50 0.423 19.0 55 1.0
Chin ju 16.5 58 0.090 -1.3 60 0.7

Dec. Geo chang 16.0 57 0.090 —4.4 57 2.5
Ma san 15.5 61 0.106 6.8 57 3.5
Keo je 14.0 61 0.090 5.4 38 3.0

A.T. ; air temperature, R.H. ; relative humidity,

A.V.; air velocity
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Table 2. Seasonal variation of clothing insulative value in each region by sex

75

{unit : clo)

Winslow’s standard

Calculated clo value clo value
Season Region
Male Mean Female Mean Indoor Outdoor
Chin ju 1.01 1.04 0.96 0.98 1.11 1.63
Geo chang 1.07 1.01 1.23 1.91
Apr.
Ma san 1.02 1.05 0.97 0.99 1.34 1.31
Geo je 1.09 1.14 1.23 1.46
Chin ju 0.64 0.63 0.64 0.65 0.28 0.73
Geo chang 0.64 0.69 0.28 0.73
Jul,
Ma san 0.67 0.64 0.65 0.65 0.51 0.77
Geo je 0.63 0.68 0.37 0.66
Chin ju 1.13 1.08 1.10 1.09 1.06 1.65
Geo chang 1.06 1.08 1.17 1.98
Oct,
Ma san 1.09 1.07 1.11 1.10 0.94 1.36
Geo je 1.07 1.11 1.17 1.23
Chin ju 1.73 1.73 1.74 1.70 1.51 3.53
Geo chang 1.73 1.74 1.57 3.89
Dec.
Ma san 1.85 1.78 1.73 1.72 1.63 2.61
Geo je 1.71 1.72 1.80 2.77
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Fig. 2. Seasonal variation of upper clothing weight and
lower clothing weight in each region by sex.
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Table 3. The amounts of clothing weight variation per temperature change between season in each region by sex. (g/

m?[°C : absolute values)

Season Apr. — Jul. Jul. — Oct. Oct, — Dec. Dec. — Apr.
Region Sex

In- Chinju Male 2985 32.46 28.38 31.35
land Female 28.34 35.60 33.06 37.66
Geochang Male 32,00 29.67 31.53 30.72
Female 24,02 30.33 30.71 34.44
Coast Masan Male 58.34 63.33 53.74 56.19
land Female 58.62 76.10 48.50 56.34
Geoje Male 52.20 63.58 37.67 42,22
Female 45.50 76.20 39.61 50.26
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Table 4. Significant differences of total clothing weight between sex organized by season and region. (by one way

ANOVA)
Season Apr. Jul, Otc. Dec.

Region T.C.W, F-value T.C.W. F-value T.C.W. F-value T.C.W, F-value
In- Male 754.1 2.476 436.1 1.187 784.7 4.234% 1291.2 7.093%*
land Female 727.4 445.7 822.6 1359.4
Coast Male 760.8 1.744 4447 0.340 780.3 8.489%% 1332.8 2.039
land Female 739.8 450.2 835.5 1367.8
T.C.W. ; total clothing weight, * p <0.05, ** p < 0,01
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Table 5. Correlation coefficient between Rohrer index and total clothing weight by sex
Season Apr. Jul. oct. Dec.
Region
in- Male -0.121 —0.068 -0.113 —0,4719%**
land Female -0.011 —0.057 —-0.084 —0.380%**
Coast- Male —0.053 —0.013 —0,179* —0.430%**
fand Female —0.098 —-0.076 —0,061 —0,427%%*
*p <005, **p<0.01, ***p<0,001
Table 6. Correlation coefficient between Body fat weight and total clothing weight by sex
Season Apr. Jul. Oct. Dec.
Region
In- Male ~0.236%* —0,031 —0,210%* —~0,256%%*
land Female —0.051 —0.168% —-0,012 —0.288**
Cost- Male —0.205** ~0.119 —0.150% —0.235%*
land female —0.086 —0.037 —0.059 —0.308%**
*p < 0,05 **p<0.01, *+*p<0,001
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Table 7. Correlation coefficient between Cornell medical index {M.S.) and clothing weight by sex
Season Apr. Jul, o Dec.
Region  Section Male Female Male Female Male Female Male Female
In- U.Cw, 0.015 -0.014 0.095 0.118 0.126 0.005 0.201** 0,477%**
tand L.C.W. 0.034 -0.033 -0.088 0.178* 0.055 0.101 0.124 0.256%*
T.C.W. 0.044 -0.040 —0.047 0.083 0.138 0.054 0.245%* 0.576%**
Coast- U.C.w. 0.008 0.023 0.019 —0.011 0.043 0.067 0.420%**  (,530%**
land L.CW, —0.030 0.013 0.072 0.120 0.102 0,099 0.209** 0.187*
T.C.W. —0.011 0.030 0.062 0.087 0.067 0.052 0.497*%*  0,550***

*p<005 **p<0.01, ***p<0.001.

M.S. ; mental psychological syndrome,
L.C.W. ; lower clothing weight,

U.C.W. ; upper clothing weight,
T.C.W. ; total clothing weight.

Table 8. Correlation coefficient between Cornell medical index (R.S.S.) and clothing weight by sex

Season Apr. Jul. Oct, Dec.
Region  Section Male Female  Male Female Male Female Male Female
In- U.CW. —0.032 0.023 0.006 0.139 0.106 0.005 0.256%* 0.366%**
land L.C.W. ~0.014 —0.099 0.017 0.098 0.017 0.017 0.124 0.207%**
T.C.W. -0,034 0,031 0.022 0.044 0.101 0.101 0.275%* 0,399 ***
Coast- U.cCw. 0.055 0.034 0.071 0.044 0.081 0.075 —0.045 0.509%**
land L.CW. 0,066 —0.067 0.040 0.017 0.051 0.019 0.176* 0.267%*
T.CW. 0,054 —-0.011 0.052 0.008 0.077 0.072 0.051* 0.558%**

*p <005 **p<0,01, ***p<0,001,
R.S.S. ; respiratory system syndrome,
L.C.W, ; lower clothing weight,
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Table 9. Correlation coefficient between Cornell medical index (D.S.S.) and clothing weight
Season Apr. Jul, Oct. Dec.
Region  Section Male Female  Male Female Male Female Male Female
In- U.C.w, -0.025 0.044 —0.036 0.196%* 0.039 —0.048 0.222%% 0.349 %%
land L.C.w, 0.027 0.102 0.060 0.111 0.009 0.163% 0.082 0.146
T.C.W. 0.006 0.090 0.038 0.121 0.041 0.030 0,229#%* 0.364*%*
Coust U.cw, 0.133 0.159* 0.08¢ —0.052 0.054 0.032 0.174% 0.472%**
land L.Cw. 0.140 0.019 0.036 0.069 0.102 0.032 0.395%%* (. 30Q5%**
T.CW, 0121 0.111 0.037 0.077 0.105 0.069 0.479***  0,538%%*
*p <0.05, **p<0,01, ***p<0,001
D.S.S. ; digestive system syndrome, U.C.W. ; upper clothing weight,
L.C.W. ; lower clothing weight, T.C.W, ; total clothing weight
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Fig. 3. The comparison of cold infection ratio heavy
and light wearing habit in between October and
December.

Fig. 4. The tendency of wearing habit in December in
each region by sex.
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Table 10. Correlation coefficient between exercise hours and clothing weight {male)

Season Apr. Jul. Oct. Dec.
Region Section
In- U.C.W. -0.028 —0.049 —0.,191* —0,387 **x*
land L.CW. —0,003 0.023 —0,179%* —0.314%%x*

T.CW. —0.054 -0.033 —0,222%* —0.417***
Coast- U.CW. —0.126 -0.067 —0.,058 —0.181%*
land L.C.W. —0,222%x* 0.025 —0.168* —0,383%**

T.C.W. —0.,163* 0.023 —0.069 —0,532%%*
*p <005 **p<0.01, ***p<0,001

U.C.W. ; upper clothing weight, L.CW.

; lower clothing weight,

T.C.W. ; total clothing weight
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Table 11, Correlation coefficient between commuting hours (walking) and clothing weight by sex

Season Apr, Jul. Oct, Dec.

Region  Section Male Female Male Female Male Female Male Female
In- U.cw., -~0,091 -0.008 —0.096 —0.050 —0.080 -0.060 —0.432%%% (0, 344%%*
land L.C.w. ~0.047 0,019 -0.037 -0,047 -0.128 —0.072 —0,192% —0.280***

T.C.W. -0.121 0.011 —0.068 —0.057 —0.113 -0.084 —0.419%%*  _0,261**
Coast U.C.W. 0.087 —0.081 0.059 0.031 —0.091 -0.048 —0.162* —0.447%**
land L.CW. —0.128 —0.062 0.004 -0,075 -0.179* —0.025 —0.261** 0,034

T.CW. --0.058 —0.098 0.013 -0.076 -0.179* —0.060 —0,430%*% _0,427%**
*p <005 **p<0,01, ***p<0,001

U.C.W. ; upper clothing weight, L.CWw.
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