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ABSTRACT

Sports brassieres play an important role in the development of sports activities and the
achievement of good records in female athletes. However, they have been designed not so
scientifically since breast vibration in the brassiere cup is so complicated and the spatial
relationship between the breasts and the brassiere has not been clarified. As a basic
research for designing sports brassieres, breast vibration, changes in the clothing pressure
and dislocation of breasts from the brassiere in running condition were analyzed using a
method where the brassiere cup was removed for visualizing breast movements without
deteriorating supporting function of the brassiere.

Under the condition covered with the brassiere cup, breasts vibrated in running
condition. Changes in the clothing pressure were most evident at the lower part of the cup.
Clothing pressure at the lower part of the cup decreased with upward movements of the

breast, while it increased with downward movements of the breast. Dislocation of the
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breast from the inside surface of the brassiere was noted resulting in the deterioration of

fitting. The dislocation was most remarkable on the medial side of the lower cup especially

in subjects with soft breasts. The breast vibrated at the same frequency of running, which

caused changes in the clothing pressure and the dislocation of breasts from the brassiere.
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B2 Traces of 5 measuring points without brassieres
measured for 30 seconds in a subject with soft breasts (S1)
and a subject with firm breasts (S11).
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soft breast (S1)

firm breast (S11)

B3 Traces of 5 measuring points with a sports brassiere
measured for 30 seconds in a subject with soft breasts (S1)
and a subject with firm breasts (S11).
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4 Vertical vibration of the brassiere cup, vertical
vibration of the breast under the cup, clothing pressure at
the point 3 and movement of the ankle joint simultaneously
measured for 30 seconds in the case of subject S11.
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5 Relationship between breast vibration amplitude and frequency when wearing sports brassiere.
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6 Relationship of the maximum amplitude of breast
vibration between with and without wearing sports brassiere.

OEEC, AKEHMOIRBHRIE % WHlT 5 A%
g hA. FERBOAGRE ML, EE)
DSRFGRERMIC L o TRE D, ZOAFR—Y T
Ux— 3R 2T 5 N5, EFAEL R
5 EAFE BRI REE R T EEALNS.

2. 2 TIT4—HhyTROKRKEEE
B7i, E5LFEE KoPVIE (S1) LHE
soft breast (S1)

0.4
£ 03
<
0.2 point 1
£
= 01
g
) 'AA(‘“-A—.
o 00 04 09 13 18 22 27 31 36 40 45 49 54 58 (Hz)

point 2

) MA—{LAJL
0 PPN e Ty

0400 04 09 13 LB 22 27 31 36 40 45 49 54 sg M

amplitude  (kPa)
=

=
(-9
]
~ 03
-1 . "
g 02 point 3
3
& 0.1

o

{Hz)

- 0400 04 0% 1.3 18 22 27 31 316 40 45 49 54 S8
(-9
=

0.3
2
'g .
£ 02 point 4
=

0.}

GMM_M

000 04 09 L3 18 22 27 31 36 40 45 49 54 580
g 0.3
g o2 point 5
g‘- 0l

[ =AVEN A

00 04 05 13 18 22 27 31 36 40 45 49 54 sz WD

frequency

(kPa)

(kPa)

(kPa)

(kPa}

(kPa)

WELE (S11) OHPIT, ETHOKRET -4

AR LIERERLLE., Thy 78O

point 2 & point 3 DHIE R OIRNEIZ, EGREDH

W (2.73Hz) TKREL o/, KEBIBICBIT

HEMEZRC L, KREZESITFEIZ1.34Hz D

EROBEEE, 2.73Hz 0kEARORBEITEL

7. Thix, 75V x—h vy TAOILEIREI D%
BLEZON, BBRBOILEHMOMMHEIIE DY 7%

{, ABEOEALDNP 5 %K ICIRIGS RN,
KEARDBWE (2.73Hz) 121375 FoERI i

Thpoint 5ICH /MBS B E—IBASLNED, L

# v ZIHLE T % point 1% point 4 1213 BARELR ¥

—ZI3FENTVRWV,

EATH D 0.1sec H I 7Kk E & FLEIRE) D
T HOMBRBEHEBRENICKRD B L,
point 2 & point 3 TIIHERE D 7% £3-0.6 ~-0.8
DA FAMBEERL, LB LAMICE L
firm breast (S11)

0.4

o

0.2

point 1

0.1

]

No.o 04 09 13 18 22 27 31 36 40 45 49 54 sg (H)
0.3

0.2 point 2

0.1

Uﬁ/\f\f\wf\,w Y .
0.40'0 04 09 13 1§ 22 27 31 36 40 45 49 54 sg (H
0.3

0.2 point 3

N M_/‘/LWJL

0 PN ARY PAVE

o 00 D4 09 13 18 22 27 31 36 40 45 49 54 58 (Hz)
0.3

0.2 ) point 4

0.1

o Mo

Hz
00 04 09 13 L3 22 2.7 31 36 40 45 49 54 S.St )
0.4
0.3
0.2 point 5
0.1
0 -
00 04 0% 1.3 18 22 27 31 346 40 45 49 54 58 (Hz)

frequency

7 Amplitude - frequency characteristics of clothing pressure under sports brassiere.
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X110 Discrete Fourier transform of dislocation wearing sports brassiere in subjects S1 and S11.

52 Number of subjects showing correlation between A(x), A(y), B(x), B(y) and C factors with the significant level of p<0.05.

factor point 1 point 2 _point 3 point 4 point 5
A (x) —A (y 11 (10) 11 (11) 11 (8) 7 (6) 11 (10)
B (xX) —B (y) 5 (2) 4 (2) 5 (5) 6 (1) 1 (1)
A (x) -B () 7 (6) 8 (8) 8 (6) 7 (6) 5 (5)
A(y) =B (y) 7 () 5 (3) 6 (6) 5 (5) 313
A (x) =B (y) 4 (4) 6 (5) 9 (7) 5 (5) 4 (2)
Ay —B x 6 (5) 6 (4) 4 (4) 6 (4) 4 (3)
A (x) —C 7 (4) 9 (9 11 (10) 8 (6) 7 (5)
A (gl =C 9 (6) 11 (11) 11 (11) 5 (4) 11 (10)
B &) —C 3 (D) 5 (2) 6 (6) 5 (3) 4 (3
B (y) —C 4 (2 2 (0) 6 (6) 1 (0) 6 (5)

Abbreviations ; A .

vibration, B . dislocation, C . clothing pressure, (x) . horizontal direction, and (y) . vertical direction.

The number of subjects showing correlation with the significant level of p<0.01 is indicated in the parentheses.

EESEDILEFR A (y), KFHFEHDAL B
(x) EEAHMDOIALB (y), KIRECIZDOWT
point B, FEREHICERE MBS TV,
BAEEAEDOHLHY p<0.05 THEH Y Lo 72
ABERLTVS, E527 v 2RI p<0.01 T
FELHEFROONIAETH .

FLERB) DK - FE 4 (EEA x)—A (y)
DRRIZ, 1Z& A LOERED, 2TOWERT

Ty P AR=VHE Vol 27

p<0.0l &2 ), HEFEFEL 2o, EEHFHD
LERD & KIREESHOMK (EERA (y)—C)
b point 4 XL L DB OVHEE LB Z IR
L7z, AEHRE) & KIRE & OBRIZIEH E 240
WD EHGRDH. KEHADILEIRE & KAk
EZBE OBE (ERA (x)—C) ¥ point 2 &
point 3TH K Db DHPHELMAELR L. XL
WKL T, KFEFNOLEREE XL (EHRA
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(x)—B (x)) ®BFRT, point 1, point2, point 3,
point 4 2 EHUL L CHELMEAEZR L7, point 3
T, KFE - BEFMOAL EKRIREES & OB
BAEELU DD DO THEELRMEEEZRL, HED
BRIETH Y 7D point 3ICBVWTIHEEZETH S
Lo,

DEDZ Eho, ETHIALEND v TR TR
BL, ZORETT vy THICKRELE I X
HEEHiZ, BITHROAEL TSV —DT 4
FEDZALT B 72D X L AHEOBR % %N
BT ENTE. '

3. ¥&8

TI7x =y TEDHELTEZOREEZ RS &
THEOB) X 2HELT 25T, ETHOT T
V?~W®ﬁ%®§%,??¥%-ﬁv?£@ﬁ
&, KIRELH, THROBXZFEHAIETHEL
fo. ZORR, ETRAPMIELT, AR-Y T
Vy —EREECH y THTIERSSB & 2.
EHRLY 77 Yy —FRROHHFEREFNORK
RIRBIIRIE X IIH S 07228, AFHEIGIRERIE
BT 2 055 0 1z O PWILEIRATFES
M OREPRIEAKE {, AVRTWHEHAINALN
oo Fle, TV =Ry FTALRTWERMLIZ
Thy THOEFHTH - 72,

AFE, 13 A ETUBR L IRERLGE D & 5K % Bl
WTHLIDOELNL, BHIHEERT, EE)
DWBEZITE L, B LTV, FB M
WREVERRDET L, MEO7 1 v MREIILER
WICIB U TEA R Z 8125, FERBUEN
THRALTFT-F2HWT, 79Vv—h v THATHE
U5 ALERE & KIRERH 25T ST v—L
AFEDX L OB EPERE T L I1fT7-o T,
HEOMBRERIET AL, LA LDHERBREICBY
THFEIRE) & KIRE & OFELRAMHBE RO b h iz,
KFEHEDOFFRE L AL (BERA (x)—B (x))
DEAGR S A2 T UL EOBERE TRL.

F72, KPE-FEEHMOAL L KRELEH & OB
BRIITA Y TIZBWTEEICEN, THy 78
X, LEDEAZEZ 5L & HICIHERHOEHR
XZTIEO LI THY), AR-VTIVY—D
RENCIZEELRIMTH L Z LW 5ho 7.
EZAT, BoN~B) 3r5Tv—hvS
NTEZLIAEONFNLEEHEAR—Y TIT V¥
— IR 572010, AME3IRTETF VAR
EHyIalb—varyoRBICHVHMATYS,
AR=DT ST v —OEBEEE LR S 7912,
EFOBIIE LR E X VOBEREMEL,
EFVICKBT 5 Z DS HOBETH L.

2

T2 BIZH1Y, RBFFEICH L THEZ W
P22V EEARARRL ST~ P ARy B
RELHICEHT 5. FLERICTHHEV 8
BEOHAHELRT 5.
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