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Abstract

This study focusses on how the skirt or slacks wearing habit affects the female physiology
in her daily life. The healthy female college students have been trained to wear either skirt
(group A) or slacks (group B) from late August to early January in order to study the effects
of clothing habit on thermoregulatory responses. Also, the themoregulatory responses have
been compared the healthy students groups with a physical trained students group (group C)
to examine the effects of clothing habit.

The changes in body temperatures of students have been studied under the cool envi-
ronmental condition (15+1C, 60+5% RH, 0.25 m/sec).

The results were as follows:

1. Rectal temperature of the group A was 0.4C lower at 36.9C than that of the group B.

The groups A and B were found identical before the training, while the groups A and C
were identical after the training.

2. Mean skin temperature of the group A was 1.2°C lower than that of the group B. The
groups A and C were identical after the training.

3. The thermal sensation was reflected to be cool by the group A and to be cold by the
group B. As for the humidity sensation, the group A felt average, whereas the group B
reported between average and slightly humid. In the case of comfort sensation, the group A
felt average, while the group B felt between average and slightly uncomfortable.

In summary, the 18 weeks of training has provided the skirt group an improved acclimati-
zation to the cold environment. This group also showed an insulative-hypothermic adapta-
tion in a cold ambient terhperature, as was the case for the physical trained group.

It is concluded that wearing a skirt for a long period of time can be helpful to human body

through gaining of thermoregulatory abilities.
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Table 1. Physical characteristics of subjects.

. age | height weight body surface rohrer

subject (years) ,} (cm) (kg) area(m?) index

SK group A i 22 | 163.0 50.0 1.52 i 1.16
! i

B | 22 ‘ 155.0 53.7 1.51 x 1.44

C 21 ‘ 156.2 52.2 1.50 1.37

D 21 | 162.8 53.1 1.56 1.23
SL group E 21 } 160.7 50.2 1.51 1.21

F 22 ; 158.5 | 48.9 1.48 1.23

G 21 ! 160.5 1 52.1 1.53 1.26

H 21 ‘ 166.5 ‘ 56.7 1.63 1.23
PT group I 21 ‘ 167.0 63.4 1.71 1.36

J ‘ 21 161.2 i 52.7 1.54 1.26

K i 21 | 158.1 ! 55.1 1.55 1.39

| i !
L : 21 ! 165.0 [ 64.1 1.711 1.43
[
late Aug. Sept. Oct. Nov. Dec early Jan.

training b f { f 1 {

experimental ©) ) ©) ,@,

time (week) (3 ) (9~10) (15 ) (18~19)

temperature  20-31°C 4-16°C —8-4C —3-3C

subject SK - SL group

SK - SL - PT group SK :SL:PT group SK - SL group

Fig. 1. Experimental process.
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3. AEEY U =M ' HE
Jye gAzAS 2x 15+1C, F%= 60£5% 1) D22 U FE2
RH, 7]& 0.25 m/sec & A7 1T/ 546l 44| vl 52 digital thermistor{Takara Industry Co.
= e 20 0.1C) 2 QlAle) 7 29 (o]}, 7k, olAD,
gyeAe (27 2)sh 2o £5, WAcel, Folel, ¥5)% Fqeln, FiAY
A A 7Ee S 22g 5 58 FHEH 60E7kel <& AEydAe] gk #E Hardy & DubBois 2
o 5 AL AAE, ARET F 133 FYRR R0z fef 7o AU
3, 108 pAcz F3E 24e F 73 Fgsgck Az g-e A#-§ thermistor = %3 3hgck,
Ag-e 7tz 2 34 WhEstel Akl g 4-& (MST) =0.07T (head) +0.35T (trunk)
+0.14T (arms) +0.05T (hands)
Table 2. Physical properties of garments.
physical properties T-shirts shorts testing method
component (%) cotton 100 1 cotton 100 KSK 0210
weaving knitting 1 twill(%) !
fiber density 10 <16 2819 % KSK 0511, 0512
(wales X courses/cm) (warp X weft/cm) ]
weight (g/m? 200.3 460.8 i KSK 0514
thickness (mm) 0.66 0.92 | KSK 0506
air permeability (cc/cm? sec) 60.45 4.58 KSK 0570
moisture regain (%) 8.0 6.7 KSK 0220
o thermal transmittance (%) 30.9 23.7 KSK 0466
weight (g) 200+ 10 J: 385+5
- ~---room — ——- environmental chamber
}4— normal value ——»
sensor | ) ) . , ) L ) L

4

T t t t T T T 1

attact. o 5 35 15 20 25 30 35 40 45 S50 55 60 65 (min)

temperature et.

measurement 1 2 3 ¢4 5 6 7 8 9 10 11 12 13 (number)
sensation
measurement 1 2 3 4 5 6 7 (number)

Fig. 2. Experimental sequence.
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Table 3. Scales of subjective sensations.

thermal sensation

humldxty sensation

comfort sensation

T
{
7 very hot ! 7 very humid ‘
6 hot ‘ 6 humid {
5 warm ; 5 a little humid ‘
4 not both 4 not both ’
3 cool 3 a little dry
2 cold 2 dry
1 very cold 1 very dry

5 very uncomfortable

4 uncomfortable

3 slightly uncomfortable
2 neutral

1 comfortable
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Table 4. Results of measurement of clothing habit.
training Sept. Oct. Dec. Jan.
group} SK SL SK SL | PT SK | SL | PT SK | SL
head | 31.7 | 30.6 |% % %|[31.0°|30.8%|31.4°| * |31.0°|32.1°)30.4% |* %% 31.0 | 31.3
hand | 25.1 | 22.9 {* % *|23.7°123.2°|22.8%| =* 23.8 | 23.5 | 23.8 22.9 | 23.8 *
arm 26.7 | 24.8 | ** |26.8° 24.7‘“ 24.7° |% % % |25.1%|26.2°25.7%] * 24.6 | 25.9 |* %k *
ST leg 24.0 | 23.8 23.0°(23.5%(23.8° * |23.2°/22.8%|22.4°| = 22.1 | 22.3
foot 27.5 i 24.2 [* %%} 21.9 | 22.2 721.7 22.7°120.2°121.1% [ % % | 22.4 | 21.3 *
thigh | 28.9 | 28.9 28.6 | 28.7 | 28.4 28.2°|28.8° | 28.8°| * 27.5 | 29.6 |* * *
| trunk | 30.9 | 32.3 |% k% 31.3%|32.9°|31.9° % k% |31.9° |33.1° 3179 %k k| 31.6 333 * k%
) MST 28.6 | 28.3 28.0 | 28.4 | 28.0 28.0%128.5%127.9% | * % % | 27.5 | 28.7 |* % %
RT 37.2 | 37.2 37.1°137.1°  37.0° *‘ 37.1%137.4°[37.0% % %% | 36.9 | 37.3 |* * %
i TS 1.9 19 J 2.0° 1.3° ) 2.4° |*%%| 25% | 1.8 | 1.8 | % | 2.9 | 2.3
HS \ 3.9 46 * | 3.8° 4.74" 3.4% | % % 40 411 3.6 4.1 | 4.5 | **
CS ]1 2.4 | 2.3 \ 2.3 2.4 l.é" *% | 2.0°]26° | 2.1° * 21 | 2.4
7 x P<0.05 %% P<0.01 %% P<0.001
ST: skin temperature ('C) TS: thermal sensation
MST: mean skin temperature (C) HS: humidity sensation
RT: rectal temperature (C) CS: comfort sensation
Table 5. Results of measurement before and after training.
. W;roup SK SL PT
_ Sept. Jan. Sépt. Jan. Oct. Dec.
training -— t-test t-test t-test
M SD M SD M SD M SD M SD M [ SD
N head | 31.7 ] 0.5 | *% |31.0| 1.2 | 306 1.3 * {31.3] 1.1 |31.4] 0.9 |*%%]30.4]| 0.8
hand é5.1 2.1 (%% %229 1.3 \ 22.9 15 * [23.8] 14 22811 %% 23.8|13
arm | 26.7] 2.4 |*%x%|24.6| 1.4 |24.8]| 2.2 * 1259 15 [24.7( 1.2 | *% ,25.7| 1.3
ST I <l-eg 2401 1.5 |*%%{22.1] 1.2 | 23.8 13 %% %223 1.0 {23.8] 1.5 |*%% 224 1.6
foo4tA17727.5 1.1 |*%%|22.4 1.4 |24.2] 2.0 **H* 21.31 2.0 |21.7| 2.2 211 ] 2.7
i thigh | 28.9| 0.7 |**% 27.5| 0.3 | 28.9| 0.6 | *% |296| 1.1 |28.4| 0.7 * 128.8] 0.9
| trunk | 30.9 ) 0.7 j**%%|31.6! 0.5 |32.3| 1.2 {*%=*33.3, 0.3 |31.9] 0.8 31.71 0.9
MS:I‘ 28.6 | 0.8 i%%%|27.5| 0.4 |28.3| 1.1 28.7| 0.6 | 28.0{ 0.6 2791 0.5
RT 37.2 1 0.2 |*% % 36.9| 0.2 37‘.’2 0.4 3731 0.2 137.0| 0.1 37.0) 0.1
TS 1.9 0.3 | %% ZE; 1.0 |19 |04 2.3 0.9 | 2.4 108 | x| 1.8 0.5
- T
HS 3.9 0.8 4.1 03 1 461 0.8 450534108 3.6 | 1.0
4NCS 2.474”617 i 2.1 “S).3 23113 HZ.4 0.8 18] 05| =* 2.1 103

* Abbreviations are as listed in Table 4.
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