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In order to clarify the effects of mean pressure on the compressive sensation of women’s underwear,
subject values obtained from a wearing test were analyzed with mean clothing pressure on a dummy.
Total compressive sensation and comfort of long or half sleeve underwear were respectively related to
the compression on the back, chest, abdomen, upper arm and forearm. In addition, they were related to
the contact area and the mean pressure on the dummy. The values of feeling compression on the
chest, back and upper arm of the long or half sleeve underwear were approximate, and were about 0.1
kPa. These values of mean clothing pressure were 0.046 kPa on the long sleeve type of women's
underwear and 0.025 kPa on the short sleeve type. Furthermore, the significant equations for mean
clothing pressure of underwear were obtained by the multiple regression method using the pressure of
the chest and forearm.
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Table 1. Details of women’s underwear
. . | . Thermal
S los Fibers Thickness  Weight Tensile  Surface Grmax conductance
amp
f/m? LT MIU W/m?
(mm) (gf?)  (LT)  (MIU)  ( m)k(me)
H-a Cotton 100% 0.60 152.5 0.66 0.22 793 0.063
H-b Rayon 66% Nylon 34% 0.44 110.3 0.62 0.25 700 0. 050
H-c Cotton 100% 0.55 148.3 0.71 0.23 890 0.060
H-d Cotton 656% Polyester 35% 0.53 140.5 0.66 0.24 823 0.059
H-e Cotton 100% 0.75 131.3 0.69 0.26 637 0.064
L-a Cotton 100% 0.60 192.5 0.64 0.25 - 800 0.066
L-b (shoulder) Acrylic 80% Cotton 20% 1.82 — — — 773 —
th Acrylic 55% Cotton 25%
(others)  Acrylic 5% ~ Cotton 25% 0.89 219.8  0.81  0.26 657 0.074
~ Nylon 15% Polyurethane 5%
L-c Cotton 100% 0.70 181.3 0.68 0.29 423 0.053
L-d (front) Acrylic 92% Cotton 8% 0.66 129.3 0.61 0.23 863 0.037
(back) Acrylic 55%  Cotton 45% 0.91 — — — 685 —
L-e Rayon 55% Cotton 45% 0.66 217.5 0.68 .0.25 727 0.075
L-f Acrylic 41% Cotton 38%
crykic 41% - Cofton 38% 0.65 158.8 0.6  0.23 733 0.060
Nylon 219%
L- Nylon 70% Cotton 25%
& ylon 70%  Cotton 25% 0.61 135.3  0.68  0.26 807 0.051
Polyurethane 5% ‘
L-h Nylon 65% Cotton 309 :
ylon 66%  Cotion 30% 0.66 148.8  0.80  0.27 733 0.600
Polyurethane 5%
LI Tencel 90% Polyurethane 10%  0.56 147.7 0.86  0.30 680 0.068
L+ Cotton 100% 0.51 145.3 . 0.68 0.26 633 0.063
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Table 2. Characteristics of dummy and subjects (n=10)

Parameters Dummy  Subject S.D.
Height (cm) — 156. 26 4.090
Weight (kg) — 50.77 3.762
Chest girth (cm) 84.10 82.36 2.305
Bust (cm) 82.90 84.38 3.492
Waist girth (cm) 64.10 64.18 3.414
Abdominal girth (cm) 80.70 84.14 4. 247
Hip girth (cm) 90.70 92.95 4.291
Upper arm girth (cm) 26.00 25.90 1.780
Forearm girth (cm) 22.50 22.22 1.103
Arm scye girth (cm) 37.70 37.56 1.568
Wrist girth (cm) 15.50 15.37 0.437
Back waist length (cm) 37.10 36.78 1.850
Sleeve length (cm) 56.50 51.45 2.073
Shoulder to elbow (cm) 33.00 29.65 1.559
Shoulder length (cm) 13.00 13.29 0.626
Posterior shoulder length (cm) 39.10 39.91 1.495
Back width (cm) 35.00 33.61 2.435
Chest width (cm) 26.60 30.51 1.357
Rohrer index — 133.31 12.130

Table 3. Correlation coefficients between each sensory
evaluation of women’s underwear

Sense of touch

Comfort
Warmth  Smoothness  Softness
Sense of touch
Warmth 0.229* 0.412**  0.274**
Smoothness 0.684** 0.344**
Softness 0.479**

*: p<0.05, **: p< 0.01.
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Measuring marks for contact parts and clothing

pressure of women’s underwear

Fig. 1.

The numbers are the measuring points of clocthing pressure on
the subjects: @ Chest, @@ Back, @ Upper arm, (5)(6) Forearm.
The colored areas show each part of mean clothing presure on

the dummy (Sample L-b).

Table 4. Correlation coefficients between each part of the.compressive sensation of women’s underwear
Compressive sensation
- Comfort
Shoulder Chest Back Abdomen  Upper arm  Forearm Total
Compressive sensation

Shoulder 0.557**  0.502** 0.384** 0.455*" 0.519**  0.625** 0.439**
Chest 0.665"* 0.617** 0.502** 0.532**  0.757** 0.669**
Back 0.693** 0.594** 0.572** 0.790** 0.762**
Abdomen 0.570** 0.557** 0.718** 0.607**
Upper arm 0.641** 0.717** 0.548**
Forearm 0.701**  0.625**
Total 0.800™*

*: p<0.05, **: p<0.01.
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Compressive sensation
( Total )

Tensile LT -0.487 **
WwT -0.499 **
RT -0.303 **
EMT -0.478 **
Bending B 0.224 *
Shearing 2HG 0.217 *
2HG3 0.223 **
Compression “WC 0.341 **
TO 0.270 **
Surface MIU -0.293 **
SMD 0.212 *

Fig. 2. Correlation coefficients between compressive sensation and
mechanical properties of women’s underwear

*: p<0.05, **: p<0.01.

Table 5. Correlation coefficients between contact area and compressive sensation of women’s underwear

Contact area

Shoulder Chest Back Upper arm  Forearm Total
Compressive sensation

Shoulder 0.009 0.054 —0.308** —0.230* —0.203* 0.08 —0.196
Chest 0.162 —0.069 —0.463** —0.224* —0.213* 0.127 —0.242*
Back 0.124 —0.109 —0.460** —0.318** —0.353** 0.060 —0.354**
Abdomen 0.119 —0.334** —0.634** —0.408** —0.348** 0.030 —0.483**
Upper arm 0.119 —0.041 —-0.407** —0.269** —0.391*" —0.041 —0.353**
Forearm 0.031 —0.076 —0.515** —0.342** —0.462** —0.165 —0.476**
Total 0.153 —0.097 —=0.523**  —0.359** —(.387** 0.024 —0.400**

*: p<0.05, **: p<0.01.
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Fig. 3. Relationship between compressive sensation and clothing pressure on

subjects
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Fig. 4-2. Relationship between compressive sensation of
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Back ! Front
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0.135

0.149

[
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Fig. 5. Examples of comfortable and uncomfortable wormen’s underwear

MP: mean clothing pressure. Figures on diagrams indicate clothing pressures.

Table 6. Computation results of the parameters
by the multiple regression method for
mean clothing pressure

Co=0.031, r* =0.764, p=0.0009

Parameter C; M; oi

Forearm 1 0.229 0.117 0.1209

Co=0.02, r*=0.856, p=0.0011

Parameter C; M; oi
Chest 0.363 0.060 0.0413
Forearm 1 0.134 0.117 0.1209

Cy: intercept, r’: R-square, p: Prob >F, C;: coefficient,
M;: mean, ¢;: standard deviation.
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Abdomen
Upper arm
Forearm
Total
(Total comfort)

Score

Comfortable

Appendix 1.
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Contents and score of questionnaire
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