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Classification of Chest Shapes in Men in Their 20s and 30s Using 3D Body Data
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Abstract: This study classified the chest shapes of adult men using three-dimensional body scan data. Fifteen landmarks
and 30 body measurements related to the chest and nipple area were obtained from three-dimensional body data of 500
men in their 20s and 30s. Subsequently, the participants were divided into three groups based on Drop(Chest-Waist), and
the morphological characteristics of each group were analyzed. Twenty-four out of the 30 body measurements showed sig-
nificant differences between the upper body shape groups. Six factors representing male chest shape were extracted and
cluster analysis was conducted, resulting in a four-type male chest classification. The clusters appeared to be well-dif-
ferentiated according to the morphological characteristics of the chest, confirming distinct differences in chest shapes
among the groups. Using cross-tabulation analysis, the age groups constituting each cluster were identified, revealing that

cluster distribution varied by age.
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Table 1. Number of subjects according to upper body shape of males

Unit: N(%)

20's 30's Total
Group 1 (Y shape) 137(51.3)  62(26.6) 199(39.3)
Group 2 (A shape) 102(38.2)  105(45.1) 207(41.4)
Group 3 (B shape) 28(10.5)  66(28.3)  94(18.8)
Total 267(100)  233(100)  500(100)
Mean+S.D(cm) 18.2+5 15.6+5.2 17+£5.2
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Fig. 1. Location of chest-related landmarks.
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Fig. 2. Location of chest-related anthropometric measurements.
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Table 2. Anthropometric measurements
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Category  No. Measurement items (30)

Landmark

Anthropometric methods

1 Height between AN & N (R)

Anterior Neck, Nipple (R)

Vertical distance between Anterior Neck and Nipple (R)

) 2 Height between AN & N (L) Anterior Neck, Nipple (L) Vertical distance between Anterior Neck and Nipple (L)
H?ght 3 Height between IB & N (R) Inferior Breast, Nipple (R) Vertical distance between Inferior Breast and Nipple (R)
4 Height between IB & N (L) Inferior Breast, Nipple (L) Vertical distance between Inferior Breast and Nipple (L)
5 Height between Nipples Nipple (R/L) Vertical distance between Nipples (R/L)
6 Width between Nipples Nipple (R/L) Horizontal distance between Nipples (R/L)
7 Depth between AN & C Anterior Neck, Center Horizontal distance between Anterior Neck and Center
8 Chest Breadth Axilla (R/L) Horizontal distance between Axilla (R/L)
Breadth, 9 Depth between N & C Nipple (R), Center Horizontal distance between Nipple (R) and Center
Width, Depth 10 Chest Depth (Nipple) Nipple (R), Back Horizontal distance between Nipple (R) and Back
© 11 Depth between IB & N (R) Inferior Breast, Nipple (R) Horizontal distance between Inferior Breast and Nipple (R)
12 Depth between IB & N (L) Inferior Breast, Nipple (L) Horizontal distance between Inferior Breast and Nipple (L)
13 Width between A & N (R) Axilla, Nipple (R) Horizontal distance between Axilla and Nipple (R)
14 Width between A & N (L) Axilla, Nipple (L) Horizontal distance between Axilla and Nipple (L)
15 Lateral Shoulder to Nipple (R) Lateral Shoulder, Nipple (R)  Contoured Length between Lateral Shoulder and Nipple (R)
16 Lateral Shoulder to Nipple (L) Lateral Shoulder, Nipple (L)  Contoured Length between Lateral Shoulder and Nipple (L)
Length 17 Anterior Neck to Nipple (R) Anterior Neck, Nipple (R) Contoured Length between Anterior Neck and Nipple (R)
(Contoured) 18  Anterior Neck to Nipple (L) Anterior Neck, Nipple (L) Contoured Length between Anterior Neck and Nipple (L)
(©) 19  Lateral Neck to Nipple (R) Lateral Neck, Nipple (R) Contoured Length between Lateral Neck and Nipple (R)

20 Back Neck Point to Nipple (R)
21 Anterior Neck to Waist

Back Neck Point, Nipple (R) Contoured Length between Back Neck Point and Nipple (R)
Anterior Neck, Anterior Waist Contoured Length between Anterior Neck and Anterior Waist

22 Chest Circumference

Circumference 23 Bust Circumference

Axilla (R/L)
Nipples (R/L)

Circumference passing through the Axilla (R/L)
Circumference passing through the Nipples (R/L)

©) 24 Underbust Circumference Inferior Breast (R/L) Circumference passing through the Inferior Breast (R/L)
25 Waist Circumference Lateral Waist (R/L) Circumference passing through the Lateral Waist (R/L)
26 Upper Angle Anterior Neck, Nipple (R) Angle of the Anterior Neck and Nipple (R)
Angle, 27 Lower Angle Inferior Breast, Nipple (R) Angle of the Nipple and Inferior Breast (R)
D . . . .
rop, 28 Drop Chest, Waist Cir. Chest — Waist Circumference
Calculation
3) 29 Calculation 1 Chest, Bust Cir. Chest — Bust Circumference
30 Calculation 2 Bust, Underbust Cir. Bust — Underbust Circumference
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Table 3. Measurement values of anthropometric items

Category No. Measurement items (32)

Total(n = 500), unit: mm

M S.D Min Max

1 Height between AN & N (R) 171.1 154 132 230

) 2 Height between AN & N (L) 166.6 16.2 120 237
H‘Zght 3 Height between IB & N (R) 411 7.6 2 67
4 Height between IB & N (L) 41.1 7.2 23 60

5 Height between Nipples 6.2 4.6 0 22

6 Width between Nipples 195.8 18.6 139 256

7 Depth between AN & C 47.7 152 9 90

8 Chest Breadth 346 243 280 430

Breadth, 9 Depth between N & C 9.8 5.7 0 32
Width, Depth 10 Chest Depth (Nipple) 224 24.6 171 339
©) 1 Depth between IB & N (R) 13.9 74 0 55

12 Depth between IB & N (L) 14 6.8 1 41

13 Width between A & N (R) 76 15.2 12 117

14 Width between A & N (L) 70.2 13.6 12 113

15 Lateral Shoulder to Nipple (R) 209.3 18.3 166 339

16 Lateral Shoulder to Nipple (L) 209.4 18.5 171 371

Length 17 Anterior Neck to Nipple (R) 208.1 222 163 496
(Contoured) 18 Anterior Neck to Nipple (L) 204.4 18.4 163 278
©) 19 Lateral Neck to Nipple (R) 267.4 20.4 210 368

20 Back Neck Point to Nipple (R) 351.5 22.8 289 463

21 Anterior Neck to Waist 375.1 229 316 456

22 Chest Circumference 990.5 72.1 818 1238

Circumference 23 Bust Circumference 939.6 76.6 769 1250
@ 24 Underbust Circumference 877.2 713 731 1206

25 Waist Circumference 820.0 95.0 628 1227

26 Upper Angle 69.5 5.6 55 90

Angle, 27 Lower Angle 77.9 53 54 90
Ca}ztrlcl)iion 28 Drop 170.1 524 46 315
3) 29 Calculation 1 51 19.5 -1 104

30 Calculation 2 62.5 20.0 8 174

31 Height 1725.8 572 1557 1875

o 32 BMI 23.8 35 158 39
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Table 4. Comparison of measurements in upper body shape groups
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Group 1 (Y shape) Group 2 (A shape) Group 3 (B shape)

Duncan / Games-

Measurement items (30) F-value
Mean+S.D (mm) Howell
1 Height between AN & N (R) 167.4+14.5 171£14.6 179.2415.9 20.498"" abyc
2 Height between AN & N (L) 163.4£15 166£15.5 174.7£17.5 16.923"" aab
3 Height between 1B & N (R) 417475 413473 39.4+8.3 3.245" bb.a
4 Height between IB & N (L) 413473 41.6+6.7 39.6+7.7 2.523
5 Height between Nipples 5.8+4.1 6.3+4.6 6.6+5.3 1.216
6 Width between Nipples 190.7+16.8 196.1+18.4 206.1+18.3 24.152™" abc
7 Depth between AN & C 45.1+14.8 48.1x14.1 524172 6.998" aab
8 Chest Breadth 34254227 3454234 35534274 9331™" aab
9 Depth between N & C 8.245.2 9.745.4 13346 27.984"" ab,c
10 Chest Depth (Nipple) 216.8+21.8 2244222 239.5+27.9 30618 abc
1 Depth between IB & N (R) 12.9+7 13.546.7 16.9+8.8 10421 aab
12 Depth between IB & N (L) 13.146.9 13.5+6.3 16.8+7.3 10239 aab
13 Width between A & N (R) 78.4+13.8 74116 4 74.9+14.9 4308" b,a,ab
14 Width between A & N (L) 71+13.3 69.5+14.1 70.3+13 554
15 Lateral Shoulder to Nipple (R) 205.3+18.6 209.6+17.1 216.8+17.8 13.405™ ab,c
16  Lateral Shoulder to Nipple (L) 20620 208.8+16 217.7+18 13.520™" aab
17 Anterior Neck to Nipple (R) 204.4+27 207.2+17 218.1+17.8 13.167™" aab
18 Anterior Neck to Nipple (L) 200.1+17.6 203.3+17.1 214.8+19 20.971™ aab
19 Lateral Neck to Nipple (R) 262.4+19.3 267.5+19.3 277.7421.4 19.163™" abyc
20  Back Neck Point to Nipple (R) 346.3+21.3 350.9+21.4 363.8+24.3 20.508™" aab
21 Anterior Neck to Waist 372422.1 374.7422.5 382.5+24 6.819" aab
22 Chest Circumference 979+64.2 988.1469.3 1019.9+85.6 8.441™" aab
23 Bust Circumference 919.6+63.9 938+72.3 985.2+90.5 20.356"" abyc
24 Underbust Circumference 855.4+56.9 876.9+465.8 923.9+86.8 25.660™" ab,c
25 Waist Circumference 758.8+61.8 830.4+72.9 926.7+93.3 147.772™ ab,c
26 Upper Angle 70.6+5.5 69.3+5.4 67.5+5.8 10.683"" cba
27 Lower Angle 79.5+4.4 77.5+5.4 75.4+5.6 21.285™" cba,
28 Drop 219.7426.5 157.6+14.6 93.2+32.8 672.099™" cba
29 Calculation 1 59.4+17.5 50.1+17.1 35.4+18.6 60.551™" cba,
30 Calculation 2 64.5+20.9 61.1£19.3 61.4+19.1 1.662

*p<.05, **p<.01, ***p<.001, Duncan, Games-Howell a<b<c
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Table 5. Factor analysis results

Measurement item Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
Bust Circumference 821 313 343 .105 —-.025 —-.165
Underbust Circumference 812 325 220 178 -.079 —.247
Chest Circumference .807 339 349 131 —-.081 028
Chest Depth (Nipple) 798 331 236 .104 -.026 -.149
Upper body size Upper Angle —-.788 —-.062 —-.096 .088 .064 -.031
Depth between N & C 744 294 -221 —-.047 .049 044
Width between Nipples .680 324 293 -.162 —-.040 -.176
Waist Circumference .665 376 278 .079 —-.104 —.468
Lower Angle —.604 -199 —-.152 132 .168 .185
Height between AN & N (L) .070 .904 216 012 —-.147 —-.069
Height between AN & N (R) 072 .894 185 .010 —-.149 -.078
Anterior Neck to Nipple (L) 408 .820 197 —-.025 -.124 —-.044
Lateral Shoulder to Nipple (L) 265 754 .019 120 .088 -.076
Chest vertical size
Lateral Shoulder to Nipple (R) 318 753 —-.063 131 .102 -.050
Lateral Neck to Nipple (R) 384 11 176 292 —-.065 —-.053
Anterior Neck to Nipple (R) 327 703 155 —-.032 -.071 -.035
Back Neck Point to Nipple (R) AT75 697 .190 207 -.065 -.032
Depth between IB & N (R) 220 217 .852 .143 .100 -.103
Chest volume Depth between IB & N (L) 195 238 .837 .160 .149 -.100
Depth between N & C 492 246 574 127 —-.086 -.186
Calculation 2 252 .037 533 -232 189 264
Width between A & N (L) -.059 .096 .059 .874 014 016
Chest l‘i‘;reimmal Width between A & N (R) —049 049 024 867 083 101
Chest Breadth 496 .340 233 .633 —-.024 -.103
Nipple position Height between IB & N (L) -.105 -.097 .096 .037 915 —-.053
and sagging Height between IB & N (R) -.130 -.090 139 .051 .903 -.023
Upper Body Drop —-.09%4 -213 —-.022 .035 077 .885
Curve Calculation 1 -227 052 -.053 .069 —-.188 725
Eigen value 12.172 2.572 2.512 1.741 1.513 1.264
Explanation value(%) 43472 9.184 8.970 6.218 5.402 4515
Total explanation value(%) 43.472 52.656 61.626 67.844 73.246 77.761
Table 6. Cluster analysis results
N Type 1 (n=141) Type 2 (n=131) Type 3 (n=163) Type 4 (n=65) Fovalue
Factor Mean+S.D (Duncan)
1. Upper body size -76+71 a 46+.87 ¢ -09+8 b 9496 d 83.925™"
2. Chest vertical size 63+.85 ¢ -63+81 a -24+83 b Stl ¢ 60.658""
3. Chest volume -3+.86 a -35£9 a 22+89 b B£l.1 ¢ 30.355™
4. Chest horizontal size -28+1 a 111 b 18+l b -05+1 a, b 6.042""
5. Nipple position and sagging 35+79 ¢ 71+81 d -92+6 a 11+£.86 b 134.006™"
6. Upper Body Contour 0588 b 34+.85 ¢ 1587 b, ¢ -12+£97 a 47.865"

£p<.05, *p<.01, ***p<.001, Duncan a<b<c<d
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Fig. 3. Cluster analysis result graph.
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Table 8. Comparison of measurements

Type 1 (n=141) Type 2 (n=131) Type 3 (n=163)

Type 4 (n=65)

Factor Measurement items F-value
MeantS.D (mm), Duncan
Bust Circumference 897.0+57.1, a  9402+63.5 b  933.9+60.7, b  1044.7+75.7, ¢ 83276 "
Underbust Circumference 838.8£52.7, a  874.04593, b  874.14562, b  974.5+73.9, ¢ 79.985™
Chest Circumference 9522+57.8,a  990.1£63.1, b 99124619, b 10726733, ¢ 54.666""
Chest Depth (Nipple) 211.1£17.6, a 22484223, b 22234217, b 25504218, ¢ 66.390""
1 Angle 1 729446, ¢ 68.2+5.3, b 69.4+5.4, b 64.9+4.5, a 42.181™
Depth between N & C 434149, a  524+146, b 440129, a  56.6£16, ¢ 20.804""
Width between Nipples 188.8+16.3, a  193.7+16.6, b 1942+155, b  219.6+159, ¢ 57657
Waist Circumference 7814463, a 7954+793, ab 8147+795, b  966.9+794, ¢ 100.091™
Angle 2 80.0+5.2, ¢ 78.6+5.3, b 777442, b 72.6+43, a 36.596""
Height between AN & N (L) 173.0+15.1, ¢ 1547125, a  165.7+135, b  178.9+54, d 58.902"""
Height between AN & N (R) 1773+13.7, ¢ 160.0£12.5,a 1703129, b  182.3+148, d 56.487""
Anterior Neck to Nipple (L) 2063+17.8, b 195.6£15.7, a  202.6£15.5, b  222.8+17.8, ¢ 40.392""
Lateral Shoulder to Nipple (L) 21424205, b 20344149, a  204.5+148,a  2233+193, ¢ 27.562™"
2 Lateral Shoulder to Nipple (R) 213.9+188, b 2055+17.6, a  2034+149, a  221.6x17.8, ¢ 23.007""
Lateral Neck to Nipple (R) 267.0+182, b 2603184, a  266.0+189, b  286.0+21.5, ¢ 27267
Anterior Neck to Nipple (R) 21164293, ¢ 198.5416.6, a  205.7+149, b  2258+173, d 27.619™
Back Neck Point to Nipple (R) 349.6+20.7, b 343.84204, a  350.5+20, b 373.5424.8, ¢ 30.298™"
Depth between IB & N (R) 11.8346.5, a 11.6£5.9, a 14.3+6.4, b 22.148.6, ¢ 43304™
Depth between IB & N (L) 124464, ab 12,1462, a 13.945.7, b 212471, ¢ 36.103"
3 Depth between N & C 6.9+42, a 8.5+4.9, b 10445, ¢ 17.3%5.1, d 73.999™"
Calculation 2 582+194,a 66721, b 60.0+18.8, a  70.2+185, b 8.645™"
Width between A & N (L) 68.6+14.1 70.0+14 72.0£12.7 70.2+13.6 1618
4 Width between A & N (R) 732416, a 78.8+14.5, b 772+142, b 72.8+163, a 4421"
Chest Breadth 33544227, a  344.84224, b  346.8+205, b  369.2+24.6, ¢ 34.858""
S Height between IB & N (L) 433463, ¢ 456463, d 354445, a 417463, b 66.438""
Height between IB & N (R) 43.5+6.8, b 45.24+6.8, ¢ 354456, a 419+7.1, b 82.935
Drop 170.74434, b 19404439, ¢ 17654464, b  105.7+83, a 57.424™
6 Calculation 1 552+19.6, ¢ 499164, b  272+162, ¢ 289+l16.1, a 45.003™
BMI 22,1426, a 23.0+2.9, b 24.042.8, ¢ 28.6+3.2, d 83.014™"
Other Height 1740514, b 1730.7£53.3, b 1708.5+60.6, a 1728.1+58.5, b 8.580""
Age 275459, a 28.7+5.8, a 292463, a 321458, b 8.670™"
*p<.05, ¥**¥p<.01, ***p<.001, Duncan a<b<c<d
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Table 9. Age distribution of chest type

3R CIAEo[EIE o} &S 20~305] FYS] 715 FEl 755}

509

Age 20~24 25~29 30~34 35~39 Total ,
Type n (% of same age group, % of same chest type) *
Type 1 62 (36.7%, 44%) 30 (30.6%, 21.3%) 24 (21.2%, 17%) 25 (20.8%, 17.7%) 141 (28.2%)
Type 2 42 (24.9%, 32.1%) 30 (30.6%, 22.9%) 32 (283%, 24.4%) 27 (22.5%, 20.6%) 131 (26.2%) 0220
Type 3 56 (33.1%, 34.4%) 25 (25.5%, 153%) 42 (37.2%, 25.8%) 40 (33.3%, 24.5%) 163 (32.6%)
Type 4 9 (5.3%, 13.8%) 13 (13.39%, 20%) 15 (13.3%, 23.1%) 28 (23.3%, 43.1%) 65 (13%)
Total 169 (33.8%) 98 (19.6%) 113 (22.6%) 120 (24%) 500
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