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ABSTRACT

This study was to select the measurement points of the girdle and the all-in-one. 15
subjects (age 30-40) were chosen by % body fat to represent various physical types.
Subjects tried on each garment; a girdle and a all-in-one, in turns. Measurement points in
the underwear were selected according to the parts of the human body. The characteristics
and the surface area of the each garment were considered carefully when the measurement
points were selected. Selected measurement points on the girdle and the all-in-one were
chosen from the anterior midsagittal line, the side-seam line, and the posterior midsagittal
line. Four points on the girdle and four points on the all-in-one were selected as the
measurement points. There was highly significant correlation between % body fat and
mean garment pressure. There was no significant relationship between thickness of
subcutaneous fat and mean garment pressure by measured parts.
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Table 1. Physical characteristics of volunteers
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A 35 162 60.3 1.65 53 7.0 23.0 1.4
B 32 163 51.7 1.56 6.0 7.7 19.5 1.2
C 35 155 49.0 1.47 6.0 79 204 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 22.1 1.4
G 39 150 53.2 1.48 17.3 210 23.6 1.6
H 38 153 56.3 1.54 183 220 24.1 1.6
1 41 163 68.4 L75 20.6 24.6 25.7 1.6
J 42 162 64.0 1.70 210 25.1 244 1.5
K 48 150 321 1.58 273 31.8 27.6 1.8
L 43 168 102.2 2.13 38.6 413 36.2 2.2
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
(o} 41 162 98.6 2.04 45.3 46.1 37.6 23

1) 72.46 X Height(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) X100, Db=1.0994921-0.0009929 X (sum of 3 parts of body fat
theikness)+0.000002 X (sum of 3 parts of body fat thickness)’-0.000139Xage(yr)

4) weight(kg)/height(cm)®
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 girdle and the
all-in-one
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Table 2. Subjective sensations of the garment pressure

Scale -3 2 -1 0 1 2 3
A .
Very . A little .., Very
Sense lose Lose little Normal tight Tight tight
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Table 3. Correlation between the garment pressure
of the underwears and % body fat or BMI
by spearman

Garment  Posture % Body fat BMI

. Standing 0.979 0.889
Girdle . N
Sitting 0.611 -
_ Standing 0.986 0.904™
All-in-one - " -
Sitting 0.871 0.793

** p<0.001, *p<0.01
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Table 4. Linear regressions of the mean garment
pressure and % body fat by posture

Garment  Posture Linear regression R F-value
. y=15.82(0.24)+ .
Standin, 0.82 59.72
Girdle & 007001%x
Sitting - - -

y=6.52(0.67)+
0.17(0.02) Xx
Sitting - - -

All-in-  Standing 0.81 54.34"

one

y: mean garment pressure, x: % body fat *p<0.001
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Table 5. Cluster analysis of the girdle garment
pressure

Mean garment pressure(gf/ci)

Subject %BF

Standing posture  Sitting posture

D 7.023 15.16° 17.26"
B 7.683 16.16° 18.26"
C 7.863 16.13° 17.56°
A 8.814 16.69™ 18.41°
H 9.060 16.62" 18.10°
N 18.861 17.02° 21.49°
G 20.995 17.49° 18.38"
E 22.005 17.93¢ 18.28°
I 24.621 17.96" 18.52
K 25.101 18.02¢ 18.79%
o] 31772 18.05° 18.74™
M 41320 18.41% 18.24
L 43.173 18.37* 20.03°
F 43.274 18.73° 19.15°
I 46.124 18.82° 19.38°

A9 oES FARY J4Fe A% 4
A4 A3, Hox v AAHCAM oE5gE &3
ook &1 A AHL o FAAY M A
A, & F4A9] wiFoll 4-5em A -, SH7 A
FEel #HoE vhie AR adn HAue
HE ofef 12 A HolthFig. 2). FAE ¥4 2
7 Al 7jY Yol E&HIET olFoM R @t
ol 714 & uF FHF E¥ 2L Formula 19

A A sk

o i



614 F=R|AASMGEESIX| H18H 45 2007

o
i

y
A

>
.

1 2 3 1 2 3
1. Anterior midsagittal line 2. Side seam line
3. Posterior midsagittal line

Fig. 2. Selected points(#) from the girdle and the
all-in-one

Table 6. Garment pressures of the girdle

Position ~ Mean+SD(gf/cif) Selection
GP 1 4.37+1.24 -
GP 2 11.13+6.75 -
GP 3 21.86£3.59 *
GP 4 8.77+6.02 -
GP 5 4.97+2.66 -
GP 6 15.84+8.85 -
GP 7 13.21+11.41 -
GP 8 11.194£591 -
GP 9 10.17+10.47 -
GP 10 14.65+4.87 -
GP 11 21,36+5.30 *
GP 12 13.33+5.73 -
GP 13 6.26+3.60 -
GP 14 9.03£8.46 -
GP 15 11.33+6.38 -
GP 16 25.50+16.43 -
GP 17 23.39+6.17 -
GP 18 36.37+8.72 -
GP 19 8.05£6.74 -
GP 20 19.01+7.66 *
GP 21 45.12+19.95 -
GP 22 31.55+8.47 -
GP 23 35.54+13.43 -
GP 24 21.23+10.11 *
GP 25 31.69+6.08 -
GP 26 31.46+12.81 -
GP 27 18.70+6.07 -

Formula 1: Estimaied formular of the mean girdle
garment pressure
Mean garment pressure of the girdle
= 2301 + 0.104XGP3 + 0.104XGP11 +

0.102XGP20 + 0.008XGP25 (R’=0.7036)

GP 3: the 4-5 c¢cm point from the umbilicus in the
midsagittal line

GP 11: the point met the waist line and the midsagittal line

GP 20: the point met the anterior superior iliac spine and
the side-seam line

GP 25: 1/2 point of the thigh from the midsagittal line
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Table 7. Cluster analysis of the all-in-one garment
pressure

Mean garment pressure(gf/cr)

Subject %BF

standing posture  sitting posture
D 7.023 5.20° 4.63"
B 7.683 6.20° 10.47°
C 7.863 7.75° 10.11°
H 9.060 8.00° 10.74°
A 8.814 8.52° 10.40°
N 18.861 10.69° 11.14°
E 22.005 11.30° 11.40°
G 20.995 11.95° 11.38°
I 24.621 12.19° 11.37°
K 25.101 12.99° 10.89"
M 41.320 13.00° 11.60°
0] 31772 13.19¢ 11.09°
F 43274 13.49¢ 11.81°
L 43173 13.53¢ 11.75°
J 46.124 13.69° 11.56°
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Formular 2: Estimated formular of the mean all-

in-one garment pressure

Table 8. Garment pressures of the all-in-one

Position Mean=SD(gf/ cri) Selection
AP 1 2.12+0.51 -
AP 2 2.82+0.78 *
AP 3 1.5124.22 -
AP 4 5.33£0.49 *
AP 5 1.02+0.41 -
AP 6 26.02+12.69 -
AP 7 8.88+3.59 -
AP 8 14.00+6.42 -
AP 9 10.26+3.08 -
AP 10 9.18+2.21 *
AP 11 2.05+0.58 -
AP 12 6.46+2.97 -
AP 13 4.87+1.73 -
AP 14 6.57+2.42 -
AP 15 5.11+£1.31 -
AP 16 16.66+6.93 -
AP 17 12.86+4.17 -
AP 18 9.56+3.80 -
AP 19 5.62+0.74 *
AP 20 3.91+3.37 -
AP 21 20.1619.67 -
AP 22 42.56+88.93 -
AP 23 11.44+5.79 -
AP 24 21.39%5.15 -

AP 25 17.78£4.91 -

Mean garment pressure of the all-in-one
= 0,184 + 1.089XAP2 + 1.56XAP4 - 0.352X
AP10 + 0.455XAP19 (R*=0.935)

AP 2: the point of under the left-side chest

AP 4: the point of the superior scapular

AP 10: 1/5 point of the side-seam line

AP 19: 1/2 point at the midspine met the waist-line
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