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Studied on Garment Restraint(1ll)
— Relation between Clothing Pressure and Muscular Activity of Foundation —

Boo Ja Shim and Seon Hee Choi

Dep. of Clothing & Textiles, Dong-A University
(1993. 11. 30 AF)

Abstract

We studied relation between the clothing pressure applied by foundations(waist nipper, girdle, body
suit) on the waist of bodies and muscular activity, feeling of tightness.

The main results were summerized as follows ;

1. Clothing pressure applied by foundations was high in order of girdle)waist nipper>body suit, also
clothing pressure was higher back than front and side, sitting on the chair than standing posture, ventral
flection than repose. Individual differences, even if size of body was equal, were shown in clothing
pressure applied by foundations with subcutaneous fat's amount in measuring region.

2. The muscular activity of rectus abdominis than obliquus externus abdominis was more affected
by foundations in all kinds of postures and motions. Amplitude of electromyogram was high sitting
on the chair than standing posture, but there was little difference with motion variation. The wearing
girdle strongly affected on the muscular activities of rectus abdominis and obliquus externus abdominis
as compared with waist nipper and body suit.

3. The value for feeling of tightness by wearing waist nipper was higher than girdle and body suit.
Also the case when sitting on the chair and ventral flection, the value for feeling of tightness was
high. When the foundations were on the body, most tightened on the region of the body was anterior

abdominal region.

Key Words : restraint(-7#44), clothing pressure(#]-Sl), muscular activity(:*8-%"), electromyogram
(A %), feeling of tightness(7+%-%7H)
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Table 1. Physical characteristics of the subjects.

37

s age height weight | bust girth | waist girth | hip girth |body surface| Rohrer {metabolic rate*
| G (cm) (kg) (cm) (em) (em) arealm?* | index*? (kg-cal/hr)

a 21 1586 470 830 63.5 88.0 147 118 56.07

b 21 157.1 455 80.0 646 88.1 144 117 55.61

c 21 158.0 485 810 62.3 87.0 148 123 56.29

d 21 1583 46.3 80.2 620 86.2 145 117 55.90

e 21 157.7 483 81.0 64.5 882 148 123 56.21

f 21 1574 464 821 634 875 145 119 55.81

g 20 156.3 471 815 62.1 830 145 123 55.90

h 20 159.1 46.5 81.7 64.0 87.7 146 1.16 56.12

i 21 1580 472 820 63.1 86.9 146 1.20 56.04

} 21 1583 463 80.8 62.7 871 145 1.17 55.90

*1 calculated by Takahira's equation : 72.46 X w** X H*"
%2 calculated by Rohrer’s equation : W/H*X10°

*3 calculated by Nakagawa’'s equation : [(591.620+ 3.815W + 2.434H — 1.689A) +24]X 1.2
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Table 3. Mean(and SD) of clothing pressure applied by waist nipper, girdle and body suit.

(unit : g/cm?®)
£Xp. dOt}.leS waist nipper girdle body suit
measurin
posture motzgr%l > F S B F S B F S B
repose 313 412 425 387 471 514 122 218 237
. (127 (16.7) (14.8) (176) (6.9) (139 (20) (16) (35)
standing

ventral 328 443 495 421 499 54.3 16.0 252 281
flection (135) (14.9) (129 (16.7) (85) (17.2) (2.8) (1.8) (24)

sitting repose 358 451 438 40.1 481 510 170 242 26.7
on the (146) (15.7) (158 (12.5) (10.1) (15.1) (24) (38) (24)
chair ventral 343 434 51.1 415 50.1 543 19.7 286 299
flection (8.1 (146) (14.0) (11.2) (105) (152) (23) (36) (35

Table 4-1. ANOVA table for clothing pressure.

source of variation SS DF MS F signifof F
A(posture) 71.237 1 71.237 9311 0.002
B{motion) 531.254 1 531.254 69.434 0.000
C(measuring region) 538.565 2 269.282 35.195 0.000
D(experimental clothes) 1705.125 2 852.562 111.428 0.000
E(subject) 394.208 9 43.801 5.725 0.000
AXB 2.480 1 2.480 0.324 0.570
AXC 117.380 2 58.690 7.671 0.001
AXD 168.191 2 84.095 10.991 0.000
AXE 20.194 9 2.224 0.293 0.976
BXC 270.777 2 135.388 17.695 0.000
BXD 28.854 2 14.427 1.886 0.154
BXE 151.074 9 16.786 2.194 0.023
CXD 362.559 4 90.640 11.846 0.000
CXE 581.938 18 32.330 4225 0.000
DXE 435.102 18 24172 3.159 0.000
Explained 5380.682 82 65.618 8.576
Residual 2119.386 277 7.651
Total 7500.067 359 20.892
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Table 4-2, MCA table for clothing pressure.

oble + cat N unadj adustecil fotrs
vanable T category devn eta ePeTCE
Alposture)
standing 180 -092 -092
sitting on the chair 180 092 092
0.10 0.10
B{motion)
repose 180 -122 -122
ventral flection 180 122 122
027 027
C{measuring region)
front 120 -674 -6.74
side 120 221 221
back 120 454 454
027 027
D(experimental clothes)
waist nipper 120 361 361
girdle 120 1051 1051
body suit 120 -14.11 -14.11
048 048
Multiple R? 0432
Multiple R 0657

Grand mean=23687
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Fig. 1. Muscular activity applied by waist nipper, girdle and body suit.
r.a.=rectus abdominis, o.a.=obliquus externus abdominis
d.a.w.=directly after wearing. alh.=after a lapse of an hour
Table 5. Results of measuring of the muscular activity.
tem standing sitting on the chair
te repose ventral flection repose ventral flection
rectus(z;l;d)omlms >w> b g>w> b a>b>w g>b>w
ob]iquus' gxtemus w>g=b w>g=b w=g> p g w> b
abdominis(o.a.)
W'dlS[( n)lpper ra.>o.a. r.a>o.a. ra.>oa. ra.>oa
w
girdle . 4 % %
(g)
body suit . ., P %

(b)

___posture & motion

sitting on the chair>standing repose = ventral flection
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Fig. 2. Profile for the feeling of tightness.
® — @ directly after wearing
O---O after a lapse of an hour
(1:no restraint, 2:a little tight, 3:tight, 4:very tight)
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