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Analysis on Pressure and Wearing Sensation according to
the Lower Band Design of Sports Brassieres
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Abstract: This study aims to investigate the relation between pressure, 3D length change, and subjective pressure sen-
sation in sports brassieres. Seven Korean women in their 20s and 30s were chosen as subjects. In the experiment, the
subjects evaluated four types of sports brassieres wherein the lower band was changed. The results of the study were
as follows. The pressure according to the measurement position was lower at the front part than at the side and back parts
(p<.05), and there was no difference in the pressure according to the brassiere type. It was observed that brassiere C,
which had the higher extension band, was elongated more than the other brassieres when worn. In the case of brassiere
B, which had a slit in the front center, it was observed that the 3D length of the front part changed very little as the slit
spreads, and the back part stretched in a manner similar to those of the other brassieres. Subjective pressure sensation
was statistically different only at the front and the side of the lower band. Brassiere B(with a silt) demonstrated the least
subjective pressure sensation; the pressure sensation was high when wearing brassieres A and D (p<.05). Brassieres B
and C were also preferred for overall comfort. In conclusion, it was observed that the substitution of material and mor-

phological transformation affect subjective sensation.

Key words: sports brassiere (2=¥= B#}|2]0]), band (M=), band pressure B1= ), 3D analysis (32 £47), subjective

wearing sensation (G232 2-g7hH)
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Table 1. Specifications of purchased M-size sports brassiere
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Point of measure items Specification

Basic measurement for sports brassiere

Shoulder point to point

Neck width Back neck drop

} Shoulder drop

Front ne¢k drop

Armhole drop

N

Front l;r;.ét-h

-

Chest girth measurement /

Shoulder point to point 24.0cm
Shoulder drop 1.3cm

Armbhole drop 16.0cm

Chest girth measurement 33.8cm
Bottom opening girth measurement 31.5cm
Front length 26.0cm

Back length 26.0cm

Front neck drop 11.5cm

Back neck drop 10.5cm

Neck width 19.0cm

Bottom opening girth measurement
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Silt for center

Fig. 1. Four types of experimental sports brassieres.
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Fig. 2. Measurement positions of experimental sports brassiere: (a) Measurement location of pressure; (b) 3D length measurement.
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Extension percentage (%) = 100 x (E g E) Eq. 1.

E = Original length
E' = Length of the extension

I
)

2

e

1 a7k
I 287 st e v B9 ofllE, A=
o] a4, PH whze] o, 4, H FRojM e Rod ups)
AAAR S 1138 HAE HE(0d: ol 8, 50 1
%, 10: ko] w9 FHE Hrleidnk. 287t Wrks VS
s ToF A o] At A=, WAFQA FEe 117

A
ofmul ZAE H=(0F: w¢- VRE, 5 BE 10: W9 F9)=
o}

2.4, 2M iy
FHE BE

Hlole|e] EAE-24]LS SPSS Statistics 24.02 A}
A3t AT A S AT

3. &t A

i

9|

3.1. AEE AEx Hefx|ofof L= ot

AP L 23z Hyjxlo] FRe 24 A we =]
Hol 3k ANOVA(Analysis of variance) 232 Table 20 1}
ERRATE. Table 2014 HZo] 2x = Hefzjofe] Ff/ol wa}
ol xjo]7t Uepskom (p<.05), 24 910l wbA % foln)
gk zlolE HAthp<.01). 24 95 SRt 34 X w2
WS AE-S VEREA] ettt TAIZ 22 Bonferroni ARSAEAS
AAS AFR= Fig 39l UERd ule} o] 232 Bejxlo] &
Foll wEb = frelulgh zlel7t glglont 278 $iAlel wetr=
EA122 2o0lS BATHp<.05). AF 8 Ax= Hajz|old
AREE W= AAE-L WatkinsZ} AIQFH ¥PHS1 5.0%10.0cm
HIxul=E Al8el 250g0] FE 30 B9 Yok wl Eofvk=
dolE Zg3lal <Bq. 1>E AFES AXISIATHSong, 2011).
I A3, 71E ANES] AFES 133%, Col dixlE wEs
24.3%, Dol ThAIE MEE 37%E o A4Eo] 714 237, D
7} 7P Atk 2= Bl AYE 2x = BafX]o] A,
C, D] Ht dE2 Aol vlssiAl SAEJLH, ol B3l W
o] AEe] A APA FFE TAE Ko AL &

T AT F, AAE] A2 MEE AR o] A



70 FFYFIYGEIR] A21H A5, 20197

Table 2. ANOVA results for brassiere pressure (Unit: kPa)
Type Il sum of squares daf F p-value
Experimental sports bra type 0.383 3 3.188 0.049*
Measurement position 2.886 2 9.471 0.003**
Experimental sports bra x Measurement position 0.104 6 0.806 0.572
#<.05, **p<01
(kPa) (+p<.05)
2.0 .
15 ‘ ‘
1.0
0.5
0.0

A B Cc

Experimental sports bra type

Front Side Back

Measurement position

Fig. 3. Bonferroni post-hoc analysis of pressure according to experimental sports bra type and measurement position.
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Fig. 4. Rate of change of width according to experimental sports bra type
and measurement location.
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Fig. 5. Rate of change of height according to the experimental sports bra
type and measurement location.

Table 3. ANOVA and Duncan post-hoc test for rate of the change width according to the experimental sports bra type (Unit: %)
Type A B C D
F p-value

Position M(SD) M(SD) M(SD) M(SD)

1 33@4.1) 6.9(4.0)° 12.5(+5.3)° 28.4(@5.7)" 35.028 0.000%**

2 -0.4(+8.9)° 5.8(5.0) 5.9(@8.1)° 22.1(+7.7) 11.232 0.000%**

3 10.1(+4.8)° 72(6.8)° 20.5(+7.3)° 37.0@6.8)" 32.095 0.000%+*

4 93(£5.5)° 0.0(x10.8)° 24.5(2.5) 29 4(6.9)" 18.389 0.000%**

5 17.6@11.4) 3.7(+8.8) 26.1(+10.8)" 15.9@8.1)** 4.181 0.020*

6 15.8(+11.7) 15.7(9.9) 19.0(+8.3) 21.7(26.6) 0.626 0.606

7 19.8(:9.4) 11.3(+3.0) 16.9(10.4) 23.6(5.7) 2.791 0.063

8 16.1(+5.7) 18.5(+5.2) 14.8(6.0) 25.1(8.2) 1.811 0.181

9 15.2(7.3) 15.1(+3.3) 17.3(9.0) 308 1.366 0.291

10 15.8(+8.9) 11.5@4.1) 12.2(29.3) 19.98.1) 0.732 0.548
*p<.05, **p<.01, ***p<.001
Duncan result : a>b>c
Table 4. ANOVA and Duncan post-hoc test for rate of change of height according to the experimental sports bra type (Unit: %)

Type A B C D
F p-value

Position M(SD) M(SD) M(SD) M(SD)

1 -1.9(x12.5)° 6.5(7.1)*° 6.0(x4.3)*° 14.6(7.6)° 4.509 0.012*

2 33(x10.7) 5.7(5.8) 6.8(+5.3) 10.9(+7.0) 1.240 0317

3 5.8(6.2)° 6.1(+5.4) 7.1(1.2)° 19.8(:6.2)" 9.004 0.001%*

4 3.5(4.3)° 7177 34(+2.6)° 16.4(5.1)" 15.911 0.000%+*

5 -2.6(x12.2) 7.3(£9.2) 6.1(£1.5) 9.6(£5.8) 2.428 0.099

6 1.1@10.6) 11.7(+8.6) 6.9(+5.1) 8.7(+7.8) 1.821 0.173

7 9.7(27.2) 6.2(+5.5) 53(+3.9) 10.6(7.9) 1.106 0.368

8 14.4(+8.7) 8.7(x12.6) 5.4(x4.8) 19.2(27.8) 1.929 0.166

9 5.7(£6.2) 77(+5.9) 7.5(+5.2) 118 0.381 0.768

10 8.6(+6.1) 4.4@32.7) -3.5(x8.5) 16.4 5.689 0.007
#p<.05, **p<.01, *%p< 001
Duncan result : a>b>c
w2bs] Dol ARG WiEE o3t sk wi= AgEe] 2o z7] 5 B¢ it WEE 24 ol gERle Zlo] 284
& 359 Agole AEEe] AAe B4 7B wiEe o A T UFS AAFBIL Sk g SkAlel] &3l E017F BY
€ AT B2l Z1oE Azt wipA ARgshe Wed Aeelle €8 YT 1-59 A7 7IERFORE 79
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Table 5. ANOVA and Duncan post-hoc test for subjective pressure and comfort sensation according to the experimental sports bra type

Type A B C D
Position M(SD) M(SD) M(SD) M(SD) pvalue
Chest 6.2(+2.9) 37(£1.5) 43(£1.2) 52(1.7) 1.834 0.173
Shoulder 6.2(+2.6) 5.5(+1.9) 5.5(x1.8) 6.2(£2.4) 0.184 0.906
Subjective Armbhole 5.3(2.5) 4.7(x2.4) 4.2(£1.9) 5.7(:2.6) 0.480 0.700
pressure Lower band (Front) 5.8(x2.0)" 3.01.7)° 42(0.8)*° 6.0(x2.4)" 3.739 0.028*
sensation Lower band (side) 6.5(2.3)" 3.7@1.6)° 43(x1.6)*° 6.3(2.4)" 2.982 0.046*
Lower band (Back) 6.3(£2.4) 4.7(£2.2) 4.3(£2.0) 5.7(x1.6) 1.185 0.341
Overall pressure 6.0(£2.4) 4.7(£3.1) 43(£2.1) 6.0(£2.0) 0.764 0.527
Subjective Breast support 5.7@2.1) 6.3(x1.2) 6.3(+2.8) 6.2(x1.2) 0.160 0.922
comfort Movement 4.8(2.9) 5.7(£3.3) 6.7(£1.9) 4.8(2.1) 0.678 0.576
sensation Overall comfort 4.7(£2.9) 5.7(x2.4) 6.2(£2.4) 42(£2.1) 0.817 0.499
*n<.05

Pressure sensation(0: No pressure at all, 5: Usually, 10: Very high pressure), Comfort sensation(0: Very bad, 5: Usually, 10: Very good)

Duncan result : a>b>c
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