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Abstract

The purpose of this study was to confirm the effects of girdle on the physiological res-
ponses and the microclimate in summer.

The measuring points were rectal temperature, skin temperature, pulse rate and sweat
volume as physiological responses and the inside clothing temperature, relative humidity
as microclimate when the subjects wore girdle (girdle A; polyurethan+nylon, girdle B;
polyurethan+cotton) for the period of rest and exercise in climate chamber.

The enviromental conditions were at 25°C (65+4-5% RH) and 30°C (75+5% RH).

The results were as followings.

1. Mean skin temperature increased in girdle during the exercise at 30°C.

2. The pulse rate decreased in girdle during the rest at 25°C. In the case of girdle A,
it was remarkably decreased. Rectal temperature increased in girdle A and B during the
exercise at 25°C. But the kinds of girdle didn't affect the pulse rate and rectal temperature.

3. The total sweat volume in girdle was larger than in control.

4. The difference between skin temperature and inside clothing temperature of abdomen
had a tendency to increase at all experiment condition.

5. The relative humidity of inside (RH,) and outside (RH,) of girdle increased in girdle
during the rest at 25°C and 30°C. And the relative humidity of wearing girdle B was hig-
her than girdle A during the rest at 25°C and 30°C. The RH, after stepping at 30°C was
the highest in girdle A and the lowest in control.

From this point of view, we concluded that physiological responses and the microclimate
were affected by wearing girdle. And mean skin temperature and relative humidity of

inside clothing were affected by the materials of girdle.
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Table 1-a. Specification of Girdles
. L. . . Ai bilit Moist
Description Fiber content(%) Weight(g) (lcrm%‘;g?fl:; crln;)y Absorlpsti%rne(%)
Girdle A Polyurethan 15 83 17,694 2.99
Nylon 85
Girdle B Polyurethan 18 103 1,286 4.85
Cotton 82
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Table 1-b. Description of Experiment Garments

Description ] Fiber content(%) W?Sht

Shorts \ Cotton 100 l 12
Cotton 50

Brassiere Nylon 40 18
Polyurethan 10

Undershirts Cotton 100 67

Shirts Cotton 50 | 7
Polyester 50

Skirt Wool 40 1 299
polyester 60

Band stocking Nylon 100 10
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Table 2. Physical Characteristics of Subjects
Physical Characteristics
Subjects ‘ Bod
Age(year) Height(cm) | Weight(kg) | Waist(cm) ‘ Hip(cm) ’ surface%’mz)
E | 21 ] 162 58 | 86 1.5
| 22 ] 160 | e | s 1.5
Table 8. The Scales of Thermal and Humid Sensation
Temperature [ Humidity l Comfort
7. Very hot 7. Very humid 4. Very uncomifortable
6. Hot 6. Humid
5. Warm 5. A little humid 3. Uncomfortable
4. Not both 4. Not both
3. Cool 3. A little dry 2. A little uncomfortable
2. Cold 2. Dry
1. Very cold 1. Very dry 1. Comfortable
0 B, KBE, KED& 3368z, T F& 6o
24lel g8 AEZHAY LB st A4
v ke,
o 7’7 20 FHEER (CC)=(AX10.3+Bx16.2+Cx15.6+D
' ’/1‘/,2
A x19.0+Ex19.7+Fx19.2) X 35
o 7y ;S -
Z1 A EMEE D ; Mg
T iz A0 I rest B BMEEE E; XEEEE
; a4 s s
; e C; ERR= F THREE
Bl T 50 %S‘e"p‘”g during 7 min © IR : Thermistor ¢] sensor & EHgd 10 cm
e _i__ 60 Abd sl &R st e
Fest | ® WRiEE: 9% £F 4B 2FFYL Foj4 1
— 10 7 FREBEE 2Asdd.
L 80 @ KRR HHENRE : Digital {8 REHEE
Exercicz CHM & Ab-83ld 5499 %3y 4= (RH)s} control
. o) 4} & shorts 9] &, type A ¢} type Bo] A & girdle
Fig. 1. Experiment Process. 95 (RH)o) 4 2743445,
® KA Td-&x : Thermistor & o] &3] il
Aatg .

FAA9 FEAY A =E A¥EeAw Fie 1
s} zteh, step £5-& 189 925 A Loz Atd
AA sgda Ak AFYIV) Asd EA42 wbE
o] Abgstgth A4 Age dAN4AFE AR F 1A
2ms wA4E L Hinh

3. AwIEA
@ KEHE : A8 64 FA(eIe, KoEB, WE, /W

undershirts 242 (MC,) £ shortsi} girdle 55
L (MCy), W= $9 girdle 59 -2 (MC,)& 24354},

® BIVE UL BREDYD & 4dA A%
He FEA7A EgEet EXEERY o3 (r-1.45
cm)2 Fu g dFdAd FLAAL 1Al (AEF
g5z FA—AHA 3% FA)E chemical bala-
nce 2 (RE 0.00012) T3t o311 100°C 4
ovenol A 1417t 21 FA1# desiccator o) B bsted 2}
&3t =

-_59_



4 BEAHEER
Table 4. Mean Skin Temperature of Each Subjects
w Mean Skin Temperature(S.D) °C
subject |
condition control , A l t ” control | B } t |l A B t
‘E| 33.6 33.5 1.26 33.6 33.6 .23 33.5 33.6 —.74
25°C | (.309) | (.322) (.309) | (.480) (.322) | (.480)
rest | 33.4 33.8 33.4 33.7 33.8 33.7 .78
is| C2r3) | (112 | -7 (273) | (252) | —3.a7%* | (122) | (.252)
'B| 33.7 33.6 .47 33.7 33.7 .24 33.6 33.7 —.18
25°C i | (.418) | (.62D) (.418) | (.672) 621) | (.672)
Exercise | 34.2 34.0 1.27 34.2 34.0 1.50 34.0 34.0 .09
is| (.586) | (.595) (.586) | (.472) (.595) | (.472)
Y 35.3 34.6 35.1 35.3 35.1
30°C | | (338) | (179) | —6.64*% || (.338) | (.224) | —4.54%* | (1.179) | (.214) 2.43%
rest | 35.0 34.9 .43 35.0 34.8 34.9 34.8
is| (.185) | (.194) (.155) | (.108) 3.81% | (.194) | (.108) 2.77*
‘Bl 349 35.3 34.9 35.1 . 35.3 35.1 2.39*
30°C i1 C208) | (22D | —4.91%% | (206) | (.253) | —2.09% | (.221) | (.243)
Exercise | | 35:2 35.3 | -1.28 35.2 35.3 | —1.44 | 35.3 35.3 —.12
St (.210) | (.275) (.270) | (.261) [ C25) | (26D
*p<0.05  **p<0.01
@ €8 BER D REK: BB ASHRAE A ni vlebge] 25°Cold F42 A #%#ESY 4

g RBAAA 75F HEE AL ojEE F

2.5
W

F4AAAE Ayt RERE

AAZ

ATESGS 4337 FAREE olgatd ATHag
v}, olA L Table 361 A Astgcl

4. ¥EAHT

o] &3l t-test &

% girdle A} BE F4gozq FFF20] 0.4 C

A=l g o girdle 7718 Aol &
£EAdE

el

skeb, 30°C oAl F4lg
 BAgow HESELy A4S
girdle B#§o2 s 1-‘%%4 THE 2

#Sd A=

Hisl

g

Bl X

Aol 7k o

P BEREES AL

ket
FebvR o
girdle A
4 Role il HER

FEFIEfE: SPSS package &
9T, FEP BEES B A5 A¥4 &
3= sty 34 (Discriminent Analysis)& shglivt.

. &% X E8

Eagiel girdle #go] ABABKE 3 KRRR
o2& G3e AR A9 FEE, BHR REK
BTE, KBEREES BE, 291 T34 BEE 2
HRERS 238 A5t ek 2o

1. &£21 RES BR

1-1. FHEEED 2 220" REE

7 A9 zAdA girdle & F8aA %L 7% (con-
trol)¢} girdle A(polyurethan+nylon)y} girdle B
(polyurethan+cotton)"— A239S o FHEHR

4 Table 4¢] AA s A APA & si@= /
41& Zej7b el A ALE R FAEsHG ek, Table 44

o] i 9lv}l. girdle Al BagAE
ZEs S T FTEAo2 girdle Az‘-g- A s
2ol ® Egkeh 30°CedA £5E W HREENA
girdle Ay} Batgo FEARLY 45E 243
WHE SE 2o A%E ngch 7 394 5j3ed
A X girdle zt89 3L vl ms] 29 g 2,
FEESE HEH - KEEMslS-&e] control
a2} girdle A BaHgA] =5 g, HRBEET
girdle Az}-g-x FEEE, jq&g:qgjqﬂ_o_o thold whn) 9

#44

ZAge 2oz vk oA KEWY girdle g4
Fold Are Az wz}m A% QA5
AP S AL @0 Aok d2lstgrl. girdle

A2t BEEAE vzstd s|@AES § 25 girdle
BgAst A%SA uvh kil eel o sk
25°C 4549 30°CHAANE QB ATE B 4
ok, 30°CaA 54 girdleg g0 2 R, X
BEgs) 2ol Aste AFE 2w =¥ AL
e 30 AWPel e ey e dd



Vol. 11, No. 2(1987)

(beats/

min)

. ' M B
==, A

37 stepping during T-min
D rest
36 4
/\L/ ] i
o — e .
n 20 33 4 50 60 70 80 (min)
A: girdle A B: girdle B C: control

Fig. 2. Heart Rate and Rectal Temperature duning Exercise at 30°C.
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Table 5. Heart Rate (HR) and Rectal Temperature (RT) of Each Subjects.
type Mean(S.D)
stubject e
condition control A 1 t control] B l t “ A . B l t
" gr (Bl 649 | 625 | 269%| 649 | 63.0 | 1.66 62.5 | 3.0 | —.47
: b ; (2.702)| (2.029) (2.702)} (3.397) (2.029)| (8.397)
. « e‘,‘,ffﬁ) 80.1 78.4 2.46% | 80.1 78.4 2.52% | 78.4 78.4 | —.08
25°C (S| (1.072) (2.373) (1.072)] (2.652) (2.373)] (2.652)
t R
Rest ‘Bl 369 | 6.8 | .37 | s6.9 | 30| —13 | 368 | 360 | —.34
RT(C) ! (-076)) (.122) (.076)] (.199) (.122)}  (.199)
: 37.3 37.3 .57 37.3 37.4 | —6.46 37.3 37.4 | —6.30
is|  (.058) (.074) (.058)| (.076) (-074); (.076)
E| 69.9 70.4 | -.19 69.9 69.6 11 70.4 69.6 .27
gr | | 6-92D) (8.839) (6.927)| (8.219) (8-839)) (8.219)
89.2 86.4 .69 89.2 87.6 .39 86. 4 87.6 | —.32
25°C iS| (12.660)| (11.536) (12.660)] (11.189) (11.536)| (11.189)
Exercise B| 371 | 371 56 | 371 | 3o | 116 | 31| s .81
RT | (.318)] (.209) (.318) (.31 (.209)| (.31
% 37.5 37.5 | —.00 37.5 37.5 0.47 37.5 37.5 | —.49
S| (.230)] (.208) (-230)]  (-196) (-208))  (-196)
70.9 70.6 .30 70.9 68.9 2.12% || 70.6 68.9 1.90
HR 2.627)| (2. 409) (2.227)| (2.165) (2.409)| (2.165)
78.4 80.5 | —2.05% | 78.4 79.8 | —1.29 80.5 79.8 .63
30°C S| (2.409) (2.902) (2.409)| (3.118) (2.902)| (3.118)
Rest el sr2 | a2 00 | 872 | sn2 .00 | 372 | 872 .00
RT (.134)] (. 065) (.13 (.108) (.065)] (.108)
37.0 37.1 | —2.27% | 37.0 37.1 | —3.01%%| 37.1 37.1 .61
(.047)|  (121) (.047))  (.503) (.121)|  (.053)
‘E| 77.4 79.8 | —.73 77.4 78.1 | —.23 79.8 78.1 .51
gr | | (836D (10.680) (8.361)| (8.751) (10.680)| (8.751)
‘s 91.9 93.3 | —.25 91.9 91.5 .06 93.3 91.5 .31
30°C 1S| (18.349)| (16.117) (18.349)( (18.834) (16.117)| (18.834)
Exercise Bl 374 | 377 |-230¢| 374 | sn7 | -220| s | a7 | -.02
RT | (.293)| (.21D) (.293)] (.283) (21| (.283)
37.4 37.5 | —1.16 37.4 37.4 .28 37.5 37.4 1.30
: S| (16D  (.260) (161  (.198) (.260)| (.198)
#p0.05  **p<0.01
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Table 6. Relative Humidity of inside (RH;) and outside (RH,) of Girdle
type Mean(8.D)
SUD BT oo e L T
condition control | A | t Jemtrol| B | t | A | B | e
Bl 461 | a2 | 70 a1 | 66 | —.3r | 452 466 | ~2.26
RE, | | 4130) (1.762) [ 4.130) (1.399) (1.762)  (1.399)
) | 50.4 | 53.5 —3.71%*. 50.4 57.3 | —5.57* 53.5 ' 57.3 | —2.9
25°C iS| (1.950) (2.410), - (1.950)| (4.177) (2.416) (4.177)
Rest : ; | )
El 46.1 48.8 | —3.18%% 46.1 49.3 | —3.71%% 48.8 | 49.3 | —.60
RH, (2 248) (2.155) (2.248)| (2.234) (2.155)) (2.224)
51.3 | —4.33%  46.0 53.3 | —5.¢5%% 51.3 53.3 | —1.76%
s] G| (a6 (3-442)] (3.028) | o] G0z
B s34 | 553 | —51 | s34 | s200 .50 | 5.3 | 520 .85
RH, | | (7-579) (13.304) (7.579)| (. 512)I (1.3394)] (9.512)
. i | 626 | 680 | —.8 62.6 | 60.7 | .35 . 68.0 | 60.7 | II7
25°C :S| (17.088), (21.549) (17.085)| (15.107)) | (2.1549)) (15.100)
Exercise
'E| 51.7 50.7 .53 51.7 50. 4 .64 | 50.7 ' 50.4 .15
RH, | | (5-358) (5.399) (5.358)] (6.012) (5. 399)\ (6.012)
i 61.9 57.8 .97 F 61,9 56. 2 1.45 7.8 1 56.2 .51
S| (14.898)] (10.619), . (14.898)| (8.053) (1.619) (8.053)
E| s56.6 56.6 | .00 56.6 58.4 | —2.03 56. 6 58.4 | —1.04
RE, | | (1.499) (1.823) (1.499)| (2.928) (1.823)] (2.928)'
65. 6 68.7 | —1.94 65. 6 70.9 | —4.05%%  68.7 70.9 | —1.65
30°C S| (4.106) (4.268) (4.106) (2.645) | (4.268) (2.645),
Rest ‘B| s58.8 | 62.6 | —4.55%| 58.8 | 64.9 | ~-9.30% 626 | 64.9 | —2.76*
RH, | | (1.718) (2.593)| | (1.718)] (1.703) (2.593)| (1.703)
; 66.5 | 70.1 | —2.23 | 66.5 71.4 | —3.82%%|  70.1 71.4 | ~1.00
S| @010 (4.08%) | @4.010)] (2560 | @083 (2560
E| 733 | 791 | —92 | 733 | 79.2 | -1.00 | 7e.1 | ve.2 | —.02
RH, | | (15:41D (21 694) (15.411)| (17.068) (21 694) (17.068)
; 82.0 7. -1.26 82.0 82.1 | —.o01 7. 82.1 1.18
30°C i8| (11.061) (13-222) (11.061)) (12.563) (13.222) (12.563)
Exercise | Bl 70.1 | 70.5 | —.13 | 70.1 | 729 | —.8 | 70.5 | 729 [ —.68
RH, | | (10.315)] (10.880) (10.315)] (10.663) (10.880)| (10.663)
Lo 79.8 | —.81 77.7 79.4 | —.58 79.8 79.4 .16
iS| (8.703) (6.227) (8.424)| (8.424) (6.227)| (8.424)

*p<0.05 **p<0.01
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Fig. 3-a. RH, during Exercise at 25°C.
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Fig. 3-b. RH, during Exercise at 30°C.
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