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Analysis of Breast Shapes through the Utilization of 3D Scan Data:

A Focus on Women in the Early to Late 30s
Ji Min Kim - Hyo Sook Kim

Department of Apparel Design, Konkuk University, Seoul, Korea
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Abstract

This study strives to analyze the characteristics of and changes in breast shapes of women in their 30s,
whose bodies start to age and whose breasts experience changes due to internal and external factors such as
pregnancy, childbearing, and breast-feeding. The analysis of the indirect breast measurements for each age
group (early, mid, and late 30s) demonstrates that the volume of the breasts increases proportionally with age,
the breasts lose their firmness, and the nipples start to point downwards rather than to the sides. The breast
shapes experience more significant changes vertically than horizontally as the breasts start to sag downwards.
The composition factors of the breasts have been classified into five factors: the level of volume in the breasts
and the surrounding area, the degree of sagging in the breasts, the position and vertical width of the breasts,
the volume of the breasts, and the degree of width between the breasts. The breasts have been categorized into
three different shapes. Breast Shape | (32.56%) appeared most frequently among women in their mid 30s, and
this shape falls into the category of Sagging I, which is one of the six breast types that have been classified by
the Japanese Wacoal Research Center, in addition to Korean size 80A. Breast Shape Il (38.76%) appeared most
frequently among women in their mid 30s, and this shape has been categorized as flat with its size being 70A.
Breast Shape IIl (28.68%) appeared most frequently among women in their early 30s with a conical shape and
size 75A.
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Category

Item

Height
Breadth

Depth
Circumference
Length

Sub-
measurements of
breast

Height, height of upper breast point, breast height, height of bottom breast point
Chest breadth, bust breadth, under bust breadth
Chest depth, bust depth, under bust depth

Chest circumference, bust circumference, under bust circumference

Anterior neck point to breast point, lateral neck point to breast point, shoulder point to breast point, mid-shoulder point to breast point,

center front line to inner breast point, waist side line to outer breast point, distance between breast points

Curve length from inner breast point to breast point, curve length from outer breast point to breast point, curve length from upper breast
point to breast point, curve length from bottom breast point to breast point, curve length from outer breast point to bottom breast point
to inner breast point, distance between inner breast point and breast point, distance between outer breast point and breast point, distance
between upper breast point and breast point, distance between bottom breast point and breast point, perpendicular distance from inner
breast point to the line between nipples, inner breast point-breast point-outer breast point, angle of upper bust (°), angle of bottom bust (°)
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Table 2. Reference Points and Methods for Breast Measurement
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Variable

Description

Reference point
Upper breast point

Bottom breast point
Inner breast point
Outer breast point

Sub-measurements of breast
Curve length from inner breast point to breast point
Curve length from outer breast point to breast point
Curve length from upper breast point to breast point
Curve length from bottom breast point to breast point

Curve length from outer breast point to bottom breast point to inner
breast point
Distance between Inner breast point and breast point

Distance between outer breast point and breast point

Distance between upper breast point and breast point

Distance between bottom breast point and breast point

Perpendicular distance from inner breast point to the line between nipples
Inner breast point-breast point-outer breast point

Angle of upper bust (°)

Angle of bottom bust (°)

Point of intersection of a horizontal line crossing right and left anterior axillary fold
and a vertical line crossing mid-shoulder and breast point

Point where a straight vertical downward line from breast point meets a
perpendicular line to under bust point

Inner breast point on a horizontal bisector line of a horizontal line crossing right
and left anterior axillary fold and a horizontal line crossing bottom breast point
Outer breast point on a horizontal bisector line of a horizontal line crossing right
and left anterior axillary fold and a horizontal line crossing bottom breast point

Body surface distance between breast point and inner breast point
Body surface distance between breast point and outer breast point
Body surface distance between breast point and upper breast point
Body surface distance between breast point and bottom breast point

Distance from inner breast point along the curve line connecting bottom breast
point and outer breast point
Horizontal distance between inner breast point and breast point

Horizontal distance between outer breast point and breast point

Perpendicular distance between upper breast point and breast point

Perpendicular distance between bottom breast point and breast point
Perpendicular distance from a line between nipples to center front

Body surface distance from inner breast point to breast point to outer breast point
Angle of a line connecting upper breast point, breast point and anterior waist
Angle of a line connecting anterior waist, breast point and bottom breast point
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Three-dimensional data processed by RapidForm
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Table 3. Factor Analysis of Breast Composition Factors

Factor
Factor ltem 1 2 3 2 5
Level of volume in the breasts Under bust circumference 95 .00 Bl -03 10
and the surrounding area Chest circumference 92 .18 .02 22 -.02
Bust circumference 91 23 .03 27 12
Bust breadth 91 .04 .06 .05 .02
Under bust breadth 85 .08 .05 -12 16
Under bust depth .85 .06 02 12 .08
Chest depth 81 .05 02 24 -.02
Bust depth 73 39 -.04 38 .06
Chest breadth 72 24 .08 A7 .02
Degree of sagging in the breasts Curve length from upper breast paint to breast point -.06 92 -.08 -01 19
Distance between upper breast point and breast point -.15 89 -.10 -13 19
Curve length from outer breast point to bottom breast 10 .88 -07 .09 32
point to inner breast point
Shoulder point to breast point 27 81 .03 24 -15
Inner breast point-breast point-outer breast point 24 .80 -.09 21 33
Mid-shoulder point to breast point 26 80 .06 28 -.10
Lateral neck point to breast point 34 75 -.03 31 -.07
Curve length from outer breast point to breast point 29 67 -20 A7 -18
Anterior neck point to breast point 28 .64 -.04 22 .16
Center front line to inner breast point 30 -50 -.04 38 -28
Position and vertical width of the breasts ~ Height of upper breast point .07 .10 .96 03 .09
Breast height 14 -24 94 07 .06
Height of bottom breast point 12 -23 93 02 .03
Height 15 14 93 .07 .05
Waist side line to outer breast point -1 -.06 57 -23 -17
Volume of the breasts Curve length from bottom breast point to breast point 19 .30 -12 74 42
Distance between bottom breast point and breast point 20 -01 .04 73 30
Angle of upper bust (°) 16 4 .06 69 -.02
Perpendicular distance from inner breast point to the line Bl 36 -07 53 -14
between nipples
Degree of width between the two breasts  Distance between Inner breast point and breast point .36 34 A3 A7 74
Distance between outer breast point and breast point 31 25 -.10 .03 -.69
Curve length from inner breast point to breast point 10 .60 04 15 .66
Distance between breast points 44 18 .05 .03 56
Angle of bottom bust (°) 21 20 -31 16 53
Eigenvalue 11.66 5.63 3.70 2.35 1.78
Variance explained (%) 3534 17.07 11.20 7.3 540
Cumulative variance (%) 35.34 52.41 63.60 70.73 76.13
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Table 4. Comparison of Factor Scores between Age Groups
Early 30s Mid 30s Late 30s Duncan
Factor (V=43) (V=50) (V=36) Fetest =
7 SD M SD 7 SD
1 Level of volume in the breasts and the surrounding area -.18 .85 -.02 1.13 24 95 1.80 -
2 Degree of sagging in the breasts -24 92 .03 91 24 1.17 2.32 -
3 Position and vertical width of the breasts 30 97 -.05 98 -29 1.00 367 aabb
4 Volume of the breasts 26 79 04 1.07 -36 104 406 aabb
5 Degree of width between the two breasts .16 93 -.03 1.15 -.15 84 1.02 -

Letters represent the results of the Duncan test (a>b).
‘p<.05.
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Table 5. Measurements of Factors for Each Breast Shape (Unit: cm)

Factor Total Breast Shape |  Breast Shape Il Breast Shape Il F-test Duncan
W=129) (V=42) (V=50) (WV=37) test
M SD M SD M SD M SD
1 Under bust circumference 7509 431 7947 294 7151 264 7497 257 9764 ach
Chest circumference 87.99 4.40 92.59 2.82 84.41 3.06 87.62 209 10269 ach
Bust circumference 86.11 5.27 9205 3.8 81.51 3.04 8557 200 15875 ach
Bust breadth 2873 156 3021 105 2743 97 2878 113 8141 ach
Under bust breadth 2680 136 2800 105 2583 98 2676 99 5314 ach
Under bust depth 19.58 1.67 21.25 M 18.31 1.01 19.40 1.24 8036 ach
Chest depth 2006 155 2155 118 1897 102 1982 112 6354 ach
Bust depth 2215 182 2402 125 2084 124 2179 117 7888 ach
Chest breadth 31.66 1.44 32.73 1.01 30.68 1.34 31.78 1.05 3608 ach
Factor score - - 1.07 62 -83 64 -09 52 11316 acb
2 Curve length from upper breast point to breast point 793 1.59 832 161 7.84 1.60 7.61  1.53 2.08 -
Distance between upper breast point and breast point 6.58 1.38 6.74 1.45 6.67 1.40 6.29 1.25 1.22 -
Curve length from outer breast point to bottom breast 19.32 193 2020 191 1886 181 18.92 1.80 7200 abb
point to inner breast point
Shoulder point to breast point 22.40 1.71 2344 158 21.77 1.56 2206 151 444" abb
Inner breast point-breast point-outer breast point 1598 159 1697 162 1537 138 1568 130 1513  abb
Mid-shoulder point to breast point 2341 175 2439 159 2270 157 2326 167 1284 abb
Lateral neck point to breast point 2584 185 27.05 1.70 2506  1.54 25.50 1.74 1766 abb
Curve length from outer breast point to breast point 837 96 894 105 801 72 820 86 1384 abb
Anterior neck point to breast point 2009 197 2120 204 1932 180 1987 151 1274 abb
Center front line to inner breast point 1.17 .30 1.24 .33 1.13 .30 1.16 .28 1.52 -
Factor score - - 31 1.09 =17 .92 =12 .94 3.06" abb
3 Height of upper breast point 12080 345 12004 314 11869 189 12450 229 6156 bca
Breast height 114.79 3.72 113.89 3.30 112.54 222 118.87 2.23 6554  bca
Height of bottom breast point 10939 360 10831 320  107.41 210 11328 248 5912 bba
Height 16183 380 16115 331 15934 196 16596 265 6787 bca
Waist side line to outer breast point 15.59 1.36 15.14 136 15.49 1.20 16.25 1.34 753" bba
Factor score - - -36 91 -51 54 1.10 68 6174 baa
4 Curve length from bottom breast point to breast 567 106 626  1.02 5.31 95 5.47 99  N74° abb
point
Distance between bottom breast point and breast point 4.48 .57 473 .50 429 .55 4.46 57 749" abb
Angle of upper bust (°) 31.59 7.82 34.88 7.48 28.95 797 31.43 6.68 723" abb
Perpendicular distance from inner breast point to the line 3.00 1.03 333 1.01 2.83 1.03 2.85 99 335 abb
between nipples
Factor score - - 23 1.02 -.18 .98 -.02 .99 1.90 -
5 Distance between Inner breast point and breast point 684 .72 723 69 650 .64 685 66 1384 ach
Distance between outer breast point and breast point 5.25 .65 5.50 64 5.09 .50 5.18 75 5217 abb
Curve length from inner breast point to breast point 7.61 1.06 8.03 1.10 7.37 1.00 7.48 98 5200 abb
Distance between breast points 17.15 1.60 17.98 1.59 1640 134 17.21 1.46 13537 ach
Angle of bottom bust (°) 29.42 7.02 32.17 5.60 28.16 6.27 28.02 8.56 5060 abb
Factor score = = .08 1.1 -07 .86 01 1.07 24 =
Letters represent the results of the Duncan test (a>b>c).
p<.05, p<.01, p<.001.
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Breast shape | Breast shape Il Breast shape lll

Front view Side view Front view

Side view Front view Side view

Figure 2. Front and side views of each breast shape.
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Values are presented as NV (%).
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Cross-section

ST

Ellipticity (ratio) - Chest ellipticity (.66)
- Bust ellipticity (.80)

- Under bust ellipticity (.76)

- Chest ellipticity (.62)
- Bust ellipticity (.76)
- Under bust ellipticity (.71)

S2 S3

- Chest ellipticity (.62)

- Bust ellipticity (.76)

- Under bust ellipticity (.72)
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