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ABSTRACT

This study was to select the measurement points for the brassier and the waist-nipper. 15
subjects (ages 30-40) were chosen by % body fat to represent various physical types.
Subjects put on each garment, brassier and a waist-nipper, in turns. Measurement points in
the underwear were selected according to the parts of human body. The characteristics and
surface area of each garment was considered carefully when the measurement points were
selected. Selected measurement points on a brassier and a waist-nipper were chosen from the
anterior midsagittal line, the side-seam line, and the posterior midsagittal line. Three points on
the brassier and three points on the waist-nipper were selected as the measurement
points. There was a highly significant correlation between % body fat and mean garment
pressure. There were no significant relationships between thickness of subcutaneous fat and
mean garment pressure by measured parts.
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Table 1. Physical characteristics of volunteers

Age Height  Weight Body surface

Body fat Body mass  Roher

Subject (year) (cm) Kg) area” thickness”(mm) % Body fat” index” index”
A 35 162 60.3 1.65 53 7.0 230 14
B 32 163 51.7 1.56 6.0 7.7 19.5 1.2
C 35 155 49.0 1.47 6.0 7.9 204 1.3
D 31 160 50.1 1.52 7.0 8.8 19.6 1.2
E 39 160 515 1.53 6.8 9.1 20.1 1.3
F 45 157 54.5 1.55 15.0 18.9 221 1.4
G 39 150 532 1.48 17.3 21.0 23.6 1.6
H 38 153 56.3 1.54 18.3 220 24.1 1.6
I 41 163 68.4 175 20.6 24.6 25.7 1.6
J 42 162 64.0 1.70 210 25.1 244 15
K 48 150 32.1 1.58 273 31.8 27.6 1.8
L 43 168 1022 213 38.6 41.3 36.2 22
M 43 166 86.6 1.96 41.0 432 314 1.9
N 38 163 82.6 1.90 41.6 433 311 1.9
0O 41 162 98.6 2.04 453 46.1 37.6 23

1) 72.46XHeight(cm)" ™ X Weight(kg)"***(Takahiro, 1925)

2) Average of body fat thickness from the tricepts, the suprailiac, and the anterior thigh with sikinfold measurement
3) % body fat=(5.03/Db-4.59) X 100, Db=1.0994921-0.0009929 X (sum of 3 parts of body fat thcikness)+0.000002X

(sum of 3 parts of body fat thiclu’ness)2-0.000139><age(yr)

4) wc:ight(kg)/height(cm)2
5) (weight(kg)/height(cm)®) X 10°
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1. Anterior midsagittal line 2. Side seam line

3. Posterior midsagittal line

Fig. 1. Measurement points of the brassier and the
waist-nipper
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Table 2. Subjective sensations of the garment
pressure

Scale -3 2 -1 0 1 2 3
A A

Very . . .
Sense ) Lose little Normal little Tight
ose

Very
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lose tight 8
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Table 3. Correlation between the garment pressure
of underwears and % body fat or BMI by

spearman
Garment Posture % Body fat BMI
Standing 1.000" 089"
Brassier - p
Sitting 0.965 0.908
Standing 0.975" 0.875"
Waist-Nipper - -
Sitting 0.939 0.811

** p<0,001
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Table 4. Linear regressions of the mean garment
pressure and % body fat by posture

Linear

Garment Posture . R’ F-value
regression
=10.47(0.28)+ .
Standing 07O o g190
Brassier 0.1(0.01) Xx
Sitting ; } )
=21.16(3.20)+ ]
Standing 72 18C20 600 3565
Waist- 0.67(0.11) Xx
Nipper =19.70(3.32)+ .
PP Sitting 0 TOB3DY 06 s067

0.75(0.11) Xx

y: mean garment pressure, x: % body fat *p<0.001
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Table 5. Cluster analysis results of the brassier
garment pressure in standing posture

Subject  %BF Mean garment pressure(gf/cm’)

D 7.023 9.84'
B 7.683 10.71°
C 7.863 11.42°
A 8.814 11.43°
H 9,060 11.62°
N 18.861 12.48°
G 20.995 13.01°
E 22.005 13.15°
I 24.621 13.17°
K  25.101 13.39°
o 3m 13.87°
M 41320 14.18°
L 43173 1431°
F 43274 14.60°
] 46.124 22.43°
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Formula 1. Estimated formular of the mean
brassier garment pressure
Mean garment pressure of the brassier =
13.908+0.030 X BP1+0.269 X BP10-0.477 X BP16
(R*=0.8904)
BP1: the point met the side shoulder seam

and the shoulder strap of brassier
BP10: the middle point of the side seam line
BP16: the profusion point of the scapular
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1. Anterior midsagittal line 2. Side seam line

3. Posterior midsagittal line

Fig. 2. Selected points from the brassier and the
waist-nipper
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Table 6. Garment pressures of the brassier

Position Mean+SD(gf/cm’) Selection
BP 1 20.17£7.67 *
BP 2 15.53+10.93 -
BP 3 2.09+3.10 -
BP 4 5.50+6.95 -
BP 5 6.368.25 -
BP 6 7.53+5.97 -
BP 7 13.14+10.50 -
BP 8 6.75+10.02 -
BP 9 33.51£14.17 -
BP 10 24.16+8.21 *
BP 11 4.28+4.63 -
BP 12 4.52+1.57 -
BP 13 3414320 -
BP 14 15.67+11.42 -
BP 15 15.50=7.67 -
BP 16 5.52+1.63 *
BP 17 8.36+4.38

BP 18 9.74+7.94 -
BP 19 2244279 -
BP 20 15.58:7.64
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Table 7. Cluster analysis results of the waist-
nipper garment pressure

Mean garment pressure(gf/cmz)

Subject %BF

Standing Sitting
A 8.814 29.43° 31.34°
B 7.683 27.57° 25.17°
c 7.863 28.26° 28.25"
D 7.023 26.50° 23.62°
H 9,060 30.16° 31.35"
N 18.861 31.86" 31.37°
I 24.621 31.28" 30.24°
G 20.995 34.29" 31.40°
E 22.005 35.58° 35.67°
K 25.101 36.84° 37.85°
0 31772 36.46" 37.19°
M 41.320 41.82¢ 44.33"
L 43.173 50.79° 55.99°
F 43274 56.77° 63.76°
1 46.124 66.66° 61.42°
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Formular 2: Estimated formular of the mean
waist-nipper garment pressure
Mean garment pressure of waist-nipper =
58.470+0.801 X WP2+0.221 X WP11-0.423 X WP16
(R*=0.8765)
WP2: 2/4 point from the anterior midsagittal line
WP11: 3/4 point from the side-seam line
WP16: 1/4 point from the postrior midsagittal

line

Table 8. Garment pressure of the waist-nipper

Position MeanzSD(gf/cm’) Selection
WP 1 12.81%6.84 -
WP 2 13,24%9.46 *
WP 3 10.97+6.39 -
WP 4 7.384.40 -
WP 5 11.70%9.14 -
WP 6 56.34+39.71 -
WP 7 22.21+13.90 -
WP 8 35.57+27.91 -
WP 9 29.28+20.30 -
WP 10 48.7541.67 -
WP 11 72.80+20.61 *
WP 12 66.17£43.57 -
WP 13 37.59+36.24 -
WP 14 93.19+58.34 -
WP 15 36.16+37.89 -
WP 16 149.07+20.34 -
WP 17 3.56+1.46 *
WP 18 31.31224.34 -
WP 19 11.10£7.22 -

WP 20 941+7.21 -
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