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Abstract

This study investigates changes in body size (as well as fit) before/after wear, according to the breast
and brassiere type. To offer producers basic data on how to develop excellent brassieres, we accordingly
conducted preliminary research on 183 20's women. The research revealed that breast-related size and fit
change by about 10%; however, the upper length and inner length of breasts decreases. The fit of domed
ones is the best and the fit of the elongated ones is the worst; subsequently, a closer representation of the
ideal breast leads to a better fit to wear.
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Fig. 1. Breast type classification.
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Table 1. Dimensions related to breast of subjects according to breast type (Unit: cm)
Flat Protrusion Hemisphere Cone Drooping
e breast breast breast breast breast G
82.50 87.50 81.83 83.10 90.27 85.04
Bust circumference
1.90 0.91 0.48 0.44 0.21 3.44
70.57 74.73 69.27 70.23 77.93 72.55
Under bust circumference
1.79 0.93 0.39 1.20 0.10 3.46
Bust circumference-under 11.93 12.77 12.57 12.87 12.33 12.49
bust circumference 0.25 0.19 0.80 0.78 0.24 0.62
20.07 21.87 19.43 18.80 22.87 20.61
Anterior neck to bust point
0.91 0.58 0.77 0.14 1.38 1.75
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Table 1. Continued

Item Flat Protrusion Hemisphere Cone Drooping Mean
breast breast breast breast breast
25.63 26.90 25.23 23.17 27.57 25.70
Shoulder/neck to bust point
1.16 0.66 0.81 0.86 0.68 1.74
Space between the inside 1.90 1.17 1.00 1.30 1.07 1.29
points of breast 0.46 0.29 0.87 0.58 0.21 0.62
19.50 18.83 18.20 18.13 19.47 18.83
Bust point-bust point
1.21 0.88 0.60 0.27 0.75 0.99
R 8.43 8.87 8.37 8.00 9.67 8.67
0.99 0.88 0.31 0.08 0.27 0.84
Inner diameter of breast
L 8.10 8.23 8.23 7.92 9.73 8.45
1.39 0.46 0.43 0.51 0.91 1.05
R 5.40 6.47 7.00 6.35 8.30 6.71
0.92 0.42 0.51 0.39 0.52 1.12
Outer diameter of breast
L 6.63 6.83 6.20 5.83 7.13 6.53
0.13 0.79 0.44 0.13 0.27 0.63
R 7.60 10.60 7.57 7.00 10.30 8.62
1.22 1.73 0.46 0.76 1.78 1.99
Upper diameter of breast
L 6.60 10.37 7.47 8.43 9.67 8.51
2.04 1.18 0.85 1.49 1.70 2.04
R 5.43 5.00 6.87 4.77 3.60 5.14
0.58 0.91 0.63 0.73 0.79 1.29
Below diameter of breast
L 4.60 5.17 6.57 4.94 3.63 4.98
0.98 1.08 0.88 0.35 0.96 1.30
R 3.20 4.93 6.03 5.18 6.57 5.18
0.52 1.00 1.13 0.25 0.43 1.38
Inside depth of breast
L 3.80 5.33 4.80 5.66 6.67 5.25
0.43 0.35 0.58 0.67 0.37 1.07
R 7.07 9.33 8.50 8.07 9.43 8.48
1.33 1.20 0.68 1.43 0.41 1.38
Outer depth of breast
L 7.57 9.10 8.07 9.54 8.97 8.64
0.91 0.79 0.78 1.12 0.75 1.13
R 5.57 5.27 5.87 5.55 7.40 5.93
1.32 0.67 0.13 0.41 1.75 1.28
Upper depth of breast
L 4.43 5.20 4.63 5.02 6.27 5.11
0.46 1.46 0.50 1.15 1.32 1.23
R 4.30 5.17 4.83 4.88 5.60 4.96
1.52 0.71 0.96 0.54 0.30 0.99
Nipple height
L 3.73 4.93 3.70 5.85 5.77 4.79
0.81 0.67 0.30 0.43 0.21 1.08

R: Right, L: Left
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Table 2. Body measurements

Classification Item Method of measurement
Circumference Bust circumference A Around bust circumference across bust points
Under bust circumference B Around under bust circumference
Anterior neck to bust point C Anterior neck to bust point
Length Neck point to bust point D Length from neck point to the bust point
Space between the inside points of breast E Distance between the inside points of breast
Space between the bust points F Distance between bust points
Inner diameter of breast G Distance from inner of breast to bust point
Diameter Outer diameter of breast H Distance from outer of breast to bust point
Upper diameter ofbreast I Distance from upper of breast to bust point
Below diameter of breast J Distance from below of breast to bust point
Inside depth of breast K Depth from inside of breast to bust point
Depth Outer depth of breast L Depth from outer of breast to bust point
Upper depth of breast M Depth from upper of breast to bust point
Nipple height N Depth from below of breast to bust point
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Table 3. Changes in body size by wearing a brassiere
Mean (cm)
Item - - — Rate (%) t-value
Before wearing bra| After wearing bra Variation
Bust circumference 85.04 85.88 0.84 0.98 —9.36%**
Anterior neck to bust point 20.61 19.55 -1.06 —4.81 11.48***
Shoulder/neck to bust point 25.70 24.53 -1.17 —4.22 6.52%%*
Space between the inside 129 0585 _044 236,94 15.98%%+
points of breast ’ ’ ’ ’ ’
Bust point-bust point 18.83 16.87 -1.96 -10.48 6.31%%*
. R 6.70 5.79 -0.91 -10.52 19.30%**
Inner diameter of breast
L 6.53 5.66 —-0.87 -10.27 23.75%**
. R 8.61 9.48 0.87 12.95 —22.85%**
Outer diameter of breast
L 8.51 9.51 1.00 15.80 —17.85%**
. R 5.13 4.79 -0.34 -0.30 2.21*
Upper diameter of breast
L 4.98 4.74 -0.24 -1.73 1.87
. R 5.18 6.04 0.86 23.25 —9.74%%*
Below diameter of breast
L 5.25 6.11 0.86 24.58 —9.36%**
. R 8.47 8.84 0.37 9.07 —6.73%%*
Inside depth of breast
L 8.64 9.07 0.43 8.79 —8.77H**
R 5.93 6.20 0.27 5.65 —2.47*
Outer depth of breast
L 5.10 5.29 0.19 3.70 -1.93
R 4.95 3.90 -1.05 -14.76 8.61%**
Upper depth of breast
L 4.79 4.69 -0.10 -2.11 0.90
. . R 8.44 8.79 0.35 7.23 =721 %%
Nipple height
L 0.45 0.90 0.45 9.86 —9.26%**
Absolute average 11.86 12.56 0.70 10.38

*p<.05, ***p<.001
R: Right, L: Left
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Table 4. Changes in body size by wearing a brassiere according to breast type (Unit: cm/Rate: %)

Flat Cone Hemisphere | Protrusion Drooping
ftem breast breast breast breast breast Mean F
. 1.01° 1.34° 0.84° -0.21° 1.23° 0.84 ns
Bust circumference (123) (153) (103) | (-026) (136) (09s) | 1266
. . -1.19° -1.31° -0.32° 0.05 -2.53° -1.06 a
Anterior neck to bust point (=5.87) (=5.97) (-1.51) (0.30) (-11.00) (-4.81) 56.56
. 277 ~1.44° -0.94° 0.79° -1.47° -1.17 e
Shoulder/neck to bust point (~10.58) (-5.28) (=3.69) (3.63) (=5.29) (-4.22) 14.14
Space between the inside -0.19° -0.48" -0.45" -0.51" -0.55" -0.44 19.06+%*
points of breast (-8.77) (-3950) | (-41.68) | (-41.82) | (-52.92) (36.94) :
. . -0.72 222 -3.05 243 -1.41 -1.96
Bust point-bust point (-354) | (=1170) | (1681) | (=13.20) 7.13) | (1048 1.94
R -0.37 -0.54 -0.96° -1.30° -137° -0.91 B
Inner diameter (—4.44) (~6.09) (-1149) | (-1625) | (-1431) | (-10.52) :
of breast —0.359 —0.48° —0.98° ~1312 1212 —
L 035 0.48 0.98 1.31 1.21 0.87 86,805+
(-4.42) (-5.80) (-11.94) | (-1661) | (-1257) | (-10.27)
a a b c c
R 0.43 0.54 0.92 131 115 0.87 31 60w
Outer diameter (8.40) (842) (13.26) (20.75) (13.93) (12.95)
of breast L 0.60° 0.57° 1.30° 1.36° 1.19° 1.00 13.7g%#%
(9.12) (8.55) (21.36) (23.31) (16.67) (15.80) :
R 0.02° ~1.46° 0.59° 0.67° —1.47° -0.34 0.00%+*
Upper diameter (3.07) (-12.61) (7.61) (1047) | (~10.06) (-0.30) :
of breast L 1.37° -L17° 0.20° -1.05° -0.59" -0.24 22,908+
(31.65) (-11.12) (2.90) (-9.97) (-4.79) (-1.73) '
b c a d
R 0.30 0.86 -0.35 1.44 2.07e 0.86 P
Below diameter (5.42) (19.61) (-4.91) (31.66) (64.46) (23.25)
of breast L 1.09° 0.45° -0.03* 1.07° 1.73¢ 0.86 P
(31.39) (12.66) (-0.05) (21.02) (57.89) (24.58) :
R 0.81° 0.54° 0.13° -0.19° 0.56° 037 S
Tnside depth (26.86) (11.54) (2.19) (-3.77) (8.55) (9.07) :
of breast L 0.77° 0.57° 021° -0.08" 0.69° 0.43 27 1034+
(20.35) (10.64) (4:31) (-1.81) (10.44) (8.79) :
R 1.05° -0.66° 0.61° 0.67° 4.57° 1.25 12.66%%*
Outer depth (17.91) (~6.12) (8.09) (11.54) (23.17) (10.92) :
of breast L 0.74° -0.63° 0.82° -0.34° 0.36° 0.19 B
(10.83) (-6.30) (11.55) (-2.64) (5.08) (3.70) '
R -0.92° -0.23" -0.69" -0.87° -2.56" -1.05 926k
Upper depth (-10.98) (-4.16) (-11.87) | (-1599) | (30.79) | (~14.76) :
of breast L 0.41° -0.27° 0.44° 0.07% -L.15° -0.1 R
(9.98) (-1.83) (10.89) (5.92) | (-14.42) (=2.11) :
R 0.58° 0.50° 0.15° -0.07* 0.57° 0.35 10,644
, , (14.47) (9.81) (3.08) (~1.49) (10.28) (7.23) :
Nipple height 5 5 S < 5
L 0.65 0.68 0.20 0.11 0.59 045 11 49%%
(17.95) (13.98) (5.25) (1.81) (10.33) (9.86) '
Absolute average 0.95" 0.90® 0.81° 1.07° 1.46° 1.04 32.8] %
Rate average 15.07° 11.94* 11.20° 15.71° 20.82° 14.95 34.01%%x

***p<.001
R: Right, L: Left
Duncan's multiple-range test: a<b<c
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Table 5. Changes in body size by wearing a brassiere according to brassiere type (Unit: cm/Rate: %)

Item 3/4W 12W 3/4ANW 3/4LW 3/ANSW Mean F
. 0.83" 0.73° 1.33° 1.50° -0.19° 0.84 s
Bust circumference (0.95) (0.85) (1.55) (1.73) (~0.20) (0.98) 14.81
Anterior neck ~134 —0.85 -1.15 -1.06 -0.89 -1.00 9
to bust point (-6.18) (-3.88) (-5.18) (—4.85) (-3.95) (—4.81) :
Shoulder/neck -1.41 -0.99 -1.26 -1.06 -1.12 -1.17 17
to bust point (-5.21) (-3.44) (—4.61) (-3.88) (-3.93) (—4.22) :
Space between the inside| ~ —0.38° -037° -0.37° -0.58° -0.49% -0.44 5 475
points of breast (-31.38) (=27.97) (=30.60) (-53.34) (-41.41) (-36.94) :
. . -2.10° -0.77° -0.72° -2.33% -3.90° -1.96 s
Bust point-bust point | 150 (-4.03) (377 | (-1245) (-20.82) | (~10.48) 381
R -0.83" -0.68° -0.76" -L11* -1.16° -0.91 e
Inner diameter (-9.56) (-7.87) (-8.86) (-12.95) (-13.33) (-10.52) |
of breast L -0.79° -0.71° -0.77 -1.05° -1.01° -0.87 3 g7
(-9.39) (-8.36) (-9.09) (-12.47) (-12.03) (<1027 .
R 0.83" 0.66" 0.79™ 1.09° 0.98™ 0.87 Lo+
Outer diameter (12.26) (10.08) (11.58) (16.19) (14.65) (12.95) :
of breast L 0.98 0.69 1.17 1.14 1.04 1.00 534
(15.67) (10.74) (18.54) (17.79) (16.27) (15.80) :
R -0.40 —-0.23 -0.33 —0.42 -031 034 05
Upper diameter (-0.92) (0.88) (0.12) (-1.48) (-0.12) (-0.30) '
of breast L -0.28 —0.08 -0.17 —0.65 -0.02 —0.24 76
(1.39) (3.86) (3.00) (-3.84) (4.26) (1.73) :
R 1.15 0.78 0.70 0.84 0.86 0.86 .
Below diameter (31.14) (21.32) (19.07) (21.87) (22.84) (23.25) .
of breast L 1.16 0.68 0.81 0.89 0.76 0.86 Q1
(31.65) (20.34) (23.37) (25.51) (22.04) (24.58) .
R 0.38" 0.53™ 0.53™ 0.74° -0.33° 0.37 15, 40%xs
Inside depth (8.25) (14.10) (11.68) (15.21) (-3.87) 9.07) .
of breast L 0.46" 0.49° 0.57° 0.79° —0.17° 0.43 14 545k
(8.78) (9.58) (11.63) (15.26) (-1.33) (8.79) :
R -0.01 021 0.21 0.63 0.30 0.27 516
Outer depth 2.17) (4.90) (5.23) (9.70) (6.25) (5.65) '
of breast L -0.05 0.15 0.09 0.54 0.23 0.19 08
(0.94) (3.10) (2.82) (7.45) (421) (3.70) :
R -1.15 —1.24 -1.03 -1.05 -0.79 -1.05 38
Upper depth (~16.26) (-17.62) (~14.53) (-14.82) (~10.56) (~14.76) :
of breast L -0.19 -0.26 -0.03 0.01 -0.05 -0.10 "
(0.96) (-0.54) (2.81) (4.04) (3.27) @.11) .
R 047° 0.39° 0.52" 0.74° -0.39" 0.35 P
) ) 9.47) (7.97) (10.95) (15.23) (~7.48) (7.23) :
Nipple height 5 = 5 =
L 0.58 0.57 0.63 0.75 -030° 0.45 -
(12.14) (12.28) (13.68) (15.61) (~4.40) (9.86) :
Absolute average 1.04 0.94 0.97 1.13 1.12 1.04 2.05
Rate average 15.01 13.72 13.86 16.62 15.53 14.95 1.84

*p<.05, ¥**p<.01, ***p<.00

R: Right, L: Left

Duncan's multiple-range test: a<b<c
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p<ODSF etz 7H4 (1=2.20, p<.05), FHerEZ) ) FEFE M2 X5 IS
(5 5244, p<05, 5 2,01, p<05), FHHS Bex)o] ZEA] 25 LA E G e 2}
Zo|($-F; =-2.83, p<01, 5 =-2.70, p<01), &5 o7} =R B8 A3 <Table 63 22 275
o) ($Z; =-2.05, p<05, FZ; =-2.12, p<.035), $= 3} < & A A5 Al Rl et orlle] &
FZo)(t=-2.85, p<01) FEollA F2] 3 2fo] & BT} 5 F 7N dEolA fst 2ol & Bl om, HF4l
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A 73 FHREE A A o] U 7hAslal AU Ed 9 4 RHol AR Zole =48 vE Aoz Yeliyt A
Table 6. Fitness of brassiere according to breast type M (S.D.)
Flat Protrusion | Hemisphere Cone Drooping
Lan breast breast breast breast breast i 1t
Unber of center ~0.07 -0.07 -0.07 0.07 ~0.27 ~0.08 o7
pp (0.74) (0.78) (0.58) (0.58) (0.58) (0.66) :
0.23b 0.03% 0.23° ~0.07% ~0.23° 0.04 .
Gap of center (0.63) (0.41) (0.68) (0.58) (0.82) (0.65) 2.96
030 ~0.33 0.07 ~0.13% ~0.83° ~0.19 e
Upper of cup (0.70) (0.66) (0.52) (0.90) (0.65) (0.79) 11.47
. 0.40° —0.53° 0.30% ~0.03% ~0.30% ~0.03 o
Side of cup (0.62) (0.90) (0.65) (0.67) (0.47) (0.75) 1018
. 0.23° ~0.27° -0.10° ~0.40% ~0.70° -0.25 o
Size of cup (0.68) (0.69) (0.55) (0.62) (0.53) (0.68) 44
. ~0.03° ~0.80° ~0.17° ~0.30 ~0.53% ~0.37 e
Upper of wing (0.76) (0.66) (0.70) (0.53) (0.51) (0.69) 6.76
Under-bust -0.30 -0.57 -0.27 -0.43 -0.67 -0.45 213
circumference (0.79) (0.63) (0.69) (0.57) (0.48) (0.65) :
. 0.07° ~0.17° ~0.13 ~0.10° ~0.57° ~0.18 "
Shape of wire (0.52) (0.87) (0.68) (0.55) (0.57) (0.68) 387
. . 0274 ~1.00° —0.27° ~0.40% ~0.70% ~0.42 o
Fitness of wire (0.78) (0.79) (0.74) (0.67) (0.47) (0.81) 1389
0.12° —041° ~0.04° -0.20° ~0.53° ~0.21 e
Mean (0.32) (0.33) (0.34) (0.34) (0.28) (0.40) 20.15

*p<.05, ¥**p<.01, ***p<.001
Duncan's multiple-range test: a<b<c
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Avko] ol Fqte] $hE g 31A] Krale] Hefjx]oj 7t 4l BejRo & BefR|o] FHoll upz} X s ol 2}
A& 2= ks 9 A AR R = A o]7} JEA] 413 A} <Table 7>3 720] 97¢] FH=
I Atol o] FHo]l A S Ao 2 AL HT F AFA 3, i, AP, AAE G327, wnl
A58 ke G, o, glolo] HRE g, &ﬂéo}iﬁgﬁﬂ gtolo] B ko] 77 oA
FEoA 71 Zole AErt BA HrkE o wkt o)gk Aol & Btk 53] Hw, dAH B2 &
B EEF 2 TR dEoX F7H | g Zoj A HEHXM TRER & AolE By, F5A
SAE YERIRITE 3158 fe A9 BE oA Y BRjofe] 2AErt AN, AFAE BeA|ofo] 3
Table 7. Fitness of brassiere according to brassiere type M (S.D.)
Item 3/4W 12W 3/4ANW 3/ALW 3/ANSW Mean F
0.03° -0.07* -0.37" 0.17° -0.17* -0.08 .
Upper of center (0.12) (0.17) (0.10) (0.08) (0.10) (0.05) 295
Gan of center 0.00 ~0.17 027 0.07 0.03 0.04 '
ap ot cente (0.08) (0.08) (0.19) (0.11) (0.09) (0.05) :
0.07" -0.27% -0.43" 0.20° -0.50° -0.19 .
Upper of cup (0.10) (0.13) (0.16) (0.11) (0.17) (0.06) >.06
. 0.07% -0.23° -0.30° 0.20° 0.10% -0.03 N
Side of cup (0.13) (0.13) (0.16) (0.11) (0.14) (0.06) 2.66
. -0.03% -0.53" -0.33% 0.10° -0.43° -0.25 ok
Size of cup (0.10) (0.16) (0.10) (0.10) (0.11) (0.06) >16
Unper of win -0.37% -0.60" -0.57" -0.17° -0.13° -0.37 315
pp & (0.14) (0.11) (0.14) (0.10) (0.11) (0.06) :
Under-bust -0.50% -0.70" -0.40% -0.23° -0.40% -045 213
circumference (0.10) (0.11) (0.12) (0.11) (0.13) (0.05) :
. -0.17% -0.50° 0.10° -0.10° -0.23% -0.18 N
Shape of wire (0.11) (0.11) (0.16) (0.09) (0.11) (0.06) 331
Fitmess of wire ~0.50 ~0.50 ~0.30 ~0.30 ~0.50 ~0.42 53
W (0.11) (0.18) (0.15) (0.15) (0.13) (0.07) :
-0.16™ -0.40° -0.26™ -0.01° -0.25% -0.21 .
Mean (0.07) (0.07) (0.07) (0.07) (0.07) (0.03) 331

£p<.05, ¥*%p< 001

Duncan's multiple-range test: a<b<c
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