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Vibration and Dislocation of the Breast When
Wearing Brassieres during Running
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To clarify the characteristics of breast vibration and brassiere dislocation during running, move-
ments of five spots on the breast surface, that of the same five spots on transparent brassieres after re-
moving brassiere caps to visualize the breast surface, and the clothing pressures of the corresponding
five spots were simultaneously monitored using an image analyzing system. The subjects for our ex-
periment were young women with had hemispheric breasts. Obtained data of those movements and
pressure were analyzed using the discrete Fourier transform. The breasts in a brassiere were vibrated
at the same frequency of running. The dislocation of the brassiere from the breast surface which was
observed was associated with changes in the clothing pressure at the lower half of the brassiere.
Vibration of the breasts of the subjects wearing spots brassieres was move obvious in the vertical di-
rection, while vibration of the breasts of the subjects wearing full-cup brassieres was more obvious in
the horizontal direction.
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Fig. 1. Five measuring points on the left breast®
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Fig. 2. Schematic drawing of brassiere
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Fig. 3. The amplitude of vibration of five measuring points on the breast
(left ordinate), changes in clothing pressure (right ordinate) for 30 s

The movement of the ankle joint was also shown in the bottom (data from subject AS).
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Fig. 4. Traces of five vibrating points for 30 s

The numbers enclosed with a round are referred to in Fig. 1.
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Fig. 5. Discrete Fourier transform of breast vibration of subject wearing sport brassiere
and movement of the ankle joint for the subject AS
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Fig. 6. Discrete Fourier transform of breast vibration of subject wearing full-cup brassiere
and movement of the ankle joint for the subject AS
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Fig. 7. Discrete Fourier transform of clothing pressure under brassiere for the subject AS
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The numbers enclosed with a round are referred to in Fig. 1.
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Fig. 11. Discrete Fourier transform of dislocation for the subject AS
Table 1. Number of subjects showing correlation between A(x), A(y), B(x), B(y) and C factors with the signifi-
cant level of p=0.05
Sport brassiere Full-cup brassiere
Factor
point 1 point 2 point3 point4 point 5 point 1 point 2 point3 point4 point 5
A(x)-AY) 11 (10) 11 (11) 11 (8 7 (6) 11 (10) 10 (10) 11 (1) 11 (9 7 (5 11 (10)
B(x)-B(y) 5(2) 402 5(5 6(1) 1 (D 302 202 3(2) 604 5 (4
A(x)-B(x) 7(6) 8(8 8(6) 7(6) 5(5) 8(6) 8(7) 9(8 8(7) 8(6)
A(y)-B(y) 7(7 5(3 6(6 5(5 3(3 8(8 7(7 6(5 909 98
A(x)-B(y) 4 (4 6(5 9(7 5(5 42 5(5 704 5(5 7(4 4103
A()-B(x) 6 (5 6 (4 4(4) 6(4) 43 5(4) 4(3) 4(3) 403 51(5)
A(x)-C 7(4) 9(9 11 (100 8(6) 7(5 706 9(7 1010 1010 97
AW)-C 9 (6) 11 (11 11 (1) 5 (4) 11 (10) 11 (10) 11 (1) 11 A1) 9 (7) 11 (10)
B(x)-C 3(1) 5(2) 6 (6) 5(3 4(3 402 2(D 504 302 6104
B(y)-C 4(2) 200 (6) 100 6(5) 303 4(3) 3(1) 2(2 503

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.
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