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Analysis of Male Chest Shape According to Age, BMI, and Height
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Abstract: This study analyzed the shape of the male chest using three-dimensional body scan data to check for dif-
ferences in age, body mass index (BMI), and height. Ten detailed measurements related to the chest and nipples, along
with 25 basic body measurement items, were obtained from 750 men aged between 20 and 60 years. Age was categorized
into five distinct groups, whereas height and BMI were categorized into three groups to facilitate the analysis of chest
shape differences influenced by each factor. The results confirmed that all three factors were significantly related to the
differences in male chest shape. Among these factors, the BMI had the greatest impact on chest shape variation. Age was
observed to broadly affect overall chest shape, with influences attributed to generational characteristics such as aging,
muscle development, and obesity. Height was found to affect the chest dimensions, including length and width, as well
as the position of the nipples. Additionally, BMI affected aspects such as chest volume and nipple position. These findings
are expected to provide valuable basic data and insights that can be used in the production of male chest-related products
as well as in the determination of the optimal position for nipple chest surgeries.
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= gepat o102 Qls) slke] Welrh wslehe AL SRls  WRARLS 4411444k,
ATHKim & Do, 2010; Pei et al, 2019; Zhang et al,
2022). ‘23] 79 velut BMIl wEbA AnkARl AF e ) 22 24 g5 o 2y
o7} YehH(Kim & Kim, 2023; Lim, 2023), 9}43 22 A TS A% A3 (Ramasamy et al, 2023;
Table 1. Number of subjects according to BMI and height by age groups
Unit: N(%) 20's 30's 40's 50's 60's Total
BMI 1 15(10) 42.7) 8(5.3) 5(3.3) 2(1.3) 34(4.5)
BMI 2 96(64) 84(56) 81(54) 90(60) 85(56.7) 436(58.1)
BMI 3 39(26) 62(41.3) 61(40.7) 55(36.7) 63(42) 280(37.3)
Total 150(100) 150(100) 150(100) 150(100) 150(100) 750(100)
Mean+S.D 23.4+33 24.4+3.4 24.2+3.7 23.7433 24.7£2.9 24.1433
Height 1 17(11.3) 40(26.7) 42(28) 86(57.3) 114(76) 299(39.9)
Height 2 83(55.3) 79(52.7) 85(56.7) 57(38) 31(20.7) 335(44.7)
Height 3 50(33.3) 31(20.7) 23(15.3) 7(4.7) 5(3.3) 116(15.5)
Total 150(100) 150(100) 150(100) 150(100) 150(100) 750(100)
Mean+S.D (mm) 1737.3£51.3 1713.5+58.4 1709.6+53.7 1663.9+64.2 1645+55.2 1693.8+66.1

BMI 1<18.5, 18.5<BMI 2<25, 25<BMI 3 / Height 1< 1680mm, 1680mm<Height 2<1760mm, 1760mm<Height 3



480  oferoFiY E)S)A] A6 A5E, 20241

Lateral
houlder (L)

Lateral
Shoulder

h
v’/Ant_ ior eck\\

ST N
)/

Nipple (R)
[ J

Inferjor Breast (R) Inferior Bregst (L)

Fig. 1. Location of landmarks.
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Fig. 2. Location of anthropometric measurements.
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Table 2. Anthropometric measurements

Landmark
Anterior Neck, Nipple (R)

Category ~ No. Measurement items (25)

Height between AN & N (R)

Anthropometric methods
Vertical distance between Anterior Neck (R) and Nipple (R)

—_

2 Height between AN & N (L) Anterior Neck, Nipple (L)  Vertical distance between Anterior Neck (L) and Nipple (L)
) 3 Height between IB & N (R) Inferior Breast, Nipple (R)  Vertical distance between Inferior Breast (R) and Nipple (R)
H?,;%ht 4 Height between IB & N (L) Inferior Breast, Nipple (L)  Vertical distance between Inferior Breast (L) and Nipple (L)
5 Height between A & N (R) Axilla, Nipple (R) Vertical distance between Axilla (R) and Nipple (R)
6  Height between A & N (L) Axilla, Nipple (L) Vertical distance between Axilla (L) and Nipple (L)
7 Height between Nipples Nipple (R/L) Vertical distance between Nipples (R/L)
8 Width between Nipples Nipple (R/L) Horizontal distance between Nipples (R/L)
9 Depth between AN & C Anterior Neck, Center Horizontal distance between Anterior Neck and Center
10 Chest Breadth Axilla (R/L) Horizontal distance between Axilla (R/L)
Breadth, 11 Depth between N & C Nipple (R), Center Horizontal distance between Nipple (R) and Center
Width, Depth 12 Chest Depth (Nipple) Nipple (R) Horizontal distance between Nipple (R) and Back
©® 13 Depth between IB & N (R) Inferior Breast, Nipple (R) Horizontal distance between Inferior Breast (R) and Nipple (R)

14 Depth between IB & N (L) Inferior Breast, Nipple (L) Horizontal distance between Inferior Breast (L) and Nipple (L)
15 Width between A & N (R) Axilla, Nipple (R) Horizontal distance between Axilla and Nipple (R)

16  Width between A & N (L) Axilla, Nipple (L) Horizontal distance between Axilla and Nipple (L)

17 Lateral Shoulder to Nipple (R) Lateral Shoulder, Nipple (R) Contoured Length between Lateral Shoulder and Nipple (R)

Length 18 Lateral Shoulder to Nipple (L) Lateral Shoulder, Nipple (L) Contoured Length between Lateral Shoulder and Nipple (L)

(Contoured . . )

@ ) 19 Anterior Neck to Nipple (R) Anterior Neck, Nipple (R) Contoured Length between Anterior Neck and Nipple (R)
20  Anterior Neck to Nipple (L) Anterior Neck, Nipple (L) Contoured Length between Anterior Neck and Nipple (L)
21 Chest Circumference Axilla (R/L) Circumference passing through the Axilla (R/L)

Circumference . . . . .

3) 22 Bust Circumference Nipples (R/L) Circumference passing through the Nipples (R/L)

23 Underbust Circumference Inferior Breast (R/L) Circumference passing through the Inferior Breast (R/L)
Angle 24 Angle 1 Anterior Neck, Nipples (R) Angle of the Anterior Neck and Nipples (R)
()] 25 Angle 2 Inferior Breast, Nipples (R) Angle of the Nipples (R) and Inferior Breast (R)

A 7R A dis) oo g Haeted 200 B4 50
8-S =43 Yoon and Sim®] 2005 A9} I3 =4 &
£S5 H|SLESATH Table 4).
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7t 4 o RAog {5 4 Uk
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20~60t] P 7507 9] Elo]ElS sTAle] o], 3THA Q)
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257He] A 54 FE| YolF Lol
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FEd7l 73 Aew & glen olgg Ay A 94 A} S AAIERL Fo95E 0.058 4] 739 Duncan

9] 7kEol HA Hls) o AL EFDE 7EA HAvk=
AFPAT(Cho et al, 2022; Kim & Kim, 2023)¢} 5L 2
F2 E F Aok @72l 2o 2EA Rl i) vkE
T7F A8 FEsle] Alel] WE AEA] X9 2folE He
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S v ZER ] AX7tE FA HF| ol YX sk AS

AR AAER foldt Aot Ui HTEE AR TE E
A2 EATSIATHTable 5).

24 A3 250 = 5 220 oA Lpolo] wE fo
gt Zpol7} et 21 ERIsIGIT). Yo7t Bolgldl uhaba
frolgh xfol7p wAleh AT Jilout, =3k} #A=o] Qlo] f
oJu] gt zpo|7t v 5T St 18g FEEe] 4
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Table 3. Measurements of chest-related anthropometric items

Total(n=750), unit: mm

Category No. Measurement items (25)
M S.D MAX MIN
1 Height between AN & N (R) 171.1 143 230 130
2 Height between AN & N (L) 166.6 14.9 237 120
) 3 Height between IB & N (R) 37 8.6 67 15
H‘(’;%ht 4 Height between IB & N (L) 37.8 7.7 60 15
5 Height between A & N (R) 325 183 85
6 Height between A & N (L) 38.7 20.6 100 0
7 Height between Nipples 6.1 44 24
8 Width between Nipples 198.6 18.7 258 139
9 Depth between AN & C 47.6 15.4 91 0
10 Chest Breadth 3447 245 413 263
Breadth, 11 Depth between N & C 9.1 5.6 28 0
Width, Depth 12 Chest Depth (Nipple) 229.6 247 312 69
(€) 13 Depth between IB & N (R) 119 6.5 40 0
14 Depth between IB & N (L) 12 6.4 40
15 Width between A & N (R) 69.1 104 104 38
16 Width between A & N (L) 65.9 10.3 97 35
17 Lateral Shoulder to Nipple (R) 2109 16.8 339 166
Length 18 Lateral Shoulder to Nipple (L) 210 17.3 371 163
(Contoured)
) 19 Anterior Neck to Nipple (R) 207.7 16.6 257 159
20 Anterior Neck to Nipple (L) 205.2 17 270 157
) 21 Chest Circumference 997.6 73.6 1238 799
Clrc“rgf)erence 2 Bust Circumference 953.2 773 1208 763
23 Underbust Circumference 896.4 74.1 1150 735
Angle 24 Angle 1 70.2 5.7 87 53
2) 25 Angle 2 78.8 4.6 90 66
Table 4. Comparison of chest-related anthropometric items
. Yue et al. (2018) Yoon & Sim (2005)
No. Measurement items
Mean+S.D
1 Height between AN & N (R) 171.1+£14.3 169+14
2 Height between AN & N (L) 166.6+14.9
3 Width between Nipples 198.6+18.7 249.4 202+18
4 Chest Breadth 344.7+£24.5 383.8
5 Lateral Shoulder to Nipple (R) 210.9+16.8 233+18
6 Anterior Neck to Nipple (R) 207.7£16.6 202.2 195+17
7 Anterior Neck to Nipple (L) 205.2+17 206.2
8 Chest Circumference 997.6+73.6 1019.4 901+67
9 Internipple to Chest Circumference Ratio 0.2 0.24 0.22
10 Internipple to Chest Breadth Ratio 0.58 0.65
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Table 5. Comparison of chest-related measurements in age groups
20’s 30’s 40’s 50%s 60’s

Measurement items (25) F-value
Mean+S.D, (Duncan / Games-Howell)

1 Height between AN & N (R) 172.9+16, (b)  168.4+15, (a)  173.0+14, (b) 167412, (a) 173.6+11, (b) 7.556%%*
2 Height between AN & N (L) 168.9+18, (b)  163.3£15, (a) 168.3+£14, (b) 163.7+13, (a)  168.7£12, (b) 5.69%%=
3 Height between IB & N (R) 40.8+7, (d) 40.7+8, (d) 36.1+7, (b) 39.0+7, (¢) 28.2+6, (a) 79.000%=*
4 Height between IB & N (L) 40.6+7, (c) 41.1£7, (¢) 37.0+6, (b) 39.7+6, (c) 30.5£6, (a) 63.184%%=
5 Height between A & N (R) 16.3£13, (a) 35.0£19, (b) 38.8£16, (b) 38.5£17, (b) 33.9+£14, (b) 65.269%=*
6 Height between A & N (L) 18.6+15, (a) 424421, (¢) 47.7+18, (c) 44.7+17, (c) 40.2+15, (b) 76.263%=*
7 Height between Nipples 5.8+4 6.5+4 6.0+4 5.7+4 6.5+4 1.092
8 Width between Nipples 199.1x17 196.4+18 201.6+19 195.5+19 200.3x17 2.867
9 Depth between AN & C 49.6+15 46.6+15 48.5+16 46.4+14 46.6+14 1.254
10 Chest Breadth 3393424, (b)  340.1+23, (b)  337.8+24, (b)  326.1+25, (a)  330.1+21, (a) 10.090%**
11 Depth between N & C 9.1£5, (b,c) 10.2+5, (¢) 8.6+6, (a,b) 7.6%5, (a) 9.7£5, (b,c) 4.618%*
12 Chest Depth (Nipple) 219.9+21, (a)  230.6+24, (b)  232.9+26, (b)  229.9+25, (b)  234.9+23, (b) 9.975%%%
13 Depth between IB & N (R) 13.5+7, (b) 14.246, (b) 11.946, (b) 9.9£5, (a) 10.3£5, (a) 13.58] %%
14 Depth between IB & N (L) 13.4+7, (b,c) 13.946, (c) 11.746, (a,b) 10.245, (a) 10.745, (a) 10.558%*%*
15 Width between A & N (R) 72.8+11, (c) 73.5£9, (c) 69.0+8, (b) 65.119, (a) 65.049, (a) 25.968%=*
16 Width between A & N (L) 66.0+11, (a,b)  69.149, (b) 66.249, (a,b)  64.449, (a) 63.849, (a) 6.542%%%
17 Lateral Shoulder to Nipple (R)  210.5+22, (b)  205.8+15, (a)  214.115, (b)  211.4+14, (b)  212.6£13, (b) 6.226%%*
18 Lateral Shoulder to Nipple (L)  211.1£23, (b)  207.2£15, (a)  212.8¢16, (b)  210.0£15, (b)  209.0£14, (b) 2.574*
19 Anterior Neck to Nipple (R) 210.1£18, (b)  206.0+19, (b)  209.7+16, (b)  202.7+15, (a)  210.0+12, (b) 6.872%%%
20  Anterior Neck to Nipple (L) 207.4+19, (b) 201.5+18, (a,b) 208.4+16, (c) 201.3£15, (a)  207.3+13, (c) 6.682%**
21 Chest Circumference 988.9+70, (b) 1009.8+73, (¢) 1007.7+81, (b)  981+76, (a,b) 1000.5+60, (b,c) 3.991%
22 Bust Circumference 939.1+71, (a,b) 955.3+80, (b,c) 965.7+86, (c)  943.7+81, (b,c) 962.4+62, (c) 9.585%
23 Underbust Circumference 871.4+67, (a)  887.8475, (ab) 911.7+79, (b,c) 896.8+77, (b,c) 914.1461, (c) 10.090%=*
24 Angle 1 69.7£6, (a,b)  68.5£5, (a) 70.3£5, (a,b)  71.3+6, (b) 70.9+4, (b) 5.92%%=
25 Angle 2 79.0£5, (a,b)  79.0+£5, (a,b)  78.6+4, (a,b)  79.3+4, (b) 77.843, (a) 3.593%

*p<.05, ¥**p<.01, ***p<.001, Duncan / Games-Howell a<b<c
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Table 6. Comparison of chest-related measurements in height groups

. Total Height 1 Height 2 Height 3 Duncan / Games-

Measurement items (25) MeamiSD F-value Howell
1 Height between AN & N (R) 171.1+14 169.2+13.2 171.0+14.2 176.1+16.3 10.049%%*= a,ab
2 Height between AN & N (L) 166.6+15 164.8+13.7 166.3+14.7 172.3£17.3 8.743%%x a,ab
3 Height between IB & N (R) 37.0+8.6 33.9+8.5 38.748 40.2+8.1 37.447%%= a,b,b
4 Height between IB & N (L) 37.8+7.7 35.247.8 39.3+7 40.4+7.8 32.344%== a,b,b
5 Height between A & N (R) 32.5+18.3 33.2+16.1 32.7+19.5 30.4£19.9 920
6 Height between A & N (L) 38.7420.6 39.6+18.1 3824214 37.9+24.3 499
7 Height between Nipples 6.1+4.4 6.3+4.4 6.0+4.5 59443 427
8 Width between Nipples 198.6+18.7 194.0+17.7 200.1£17.9 206.0+20.8 20.121%%* a,b,c
9 Depth between AN & C 47.6+15.4 45.7+14.7 48.1+15.6 50.7+16.3 4.842%* a,b,b
10 Chest Breadth 334.7+24.5 325.8+22.5 337.4+22.7 349.5425.7 48.434%% a,b,c
11 Depth between N & C 9.1+£5.6 8.8+5.7 9.0+£5.3 9.9+6.4 1.332
12 Chest Depth (Nipple) 229.6+24.7 227.2423.8 229.9+23.9 235.3+28.2 3.898* a,bb
13 Depth between IB & N (R) 11.9+£6.5 11.0£6.1 12.1+6.4 14.0+7.6 7.924%% a,ab,b
14 Depth between IB & N (L) 12.0+£6.4 11.1+5.9 12.146.2 14.0+7.8 6.975%%* a,ab,b
15 Width between A & N (R) 69.1+10.4 65.949.6 70.4+10.2 73.7+10.5 30.239%* a,b,c
16 Width between A & N (L) 65.9+10.3 64.9+10 65.8+10.5 68.9+9.7 6.666%* a,a,b
17 Lateral Shoulder to Nipple (R) 210.9+16.8 206.4+14 212.6£17 217.6+19.6 22.32] %= a,b,c
18 Lateral Shoulder to Nipple (L) 210+17.3 204.7+14.7 211.5+17.7 219.5+17.8 36.394 %= a,b,c
19 Anterior Neck to Nipple (R) 207.7+16.6 203.1x14.8 208.6+16.1 217.2+184 30.002%%* a,b,c
20 Anterior Neck to Nipple (L) 205.2+17 200.6+15 205.9+16.2 214.9+19.6 27.625%** a,b,c
21 Chest Circumference 997.6+73.6 980.7+68.8 1000.5+69 1033.1+84.8 19.175%%* a,b,c
22 Bust Circumference 953.3+77.3 938.7+£72.7 956.7+73.4 980.9+90.9 11.535%%* a,b,c
23 Underbust Circumference 896.4+74.1 885.9+69.1 899.1+72 915.6+87.5 6.351%* a,b,b
24 Angle 1 70.1£5.7 70.8+5.5 70.1+5.6 68.9+6.3 4.56* b,ab,a
25 Angle 2 78.7+4.6 78.8+4.2 78.9+4.7 78.5+5.3 295

*p<.05, **p<.01, ***p<.001, Duncan / Games-Howell a<b<c
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Table 7. Comparison of chest-related measurements in BMI groups

Lol HpHE W [Igo) mE B i B B 48

Total BMI 1

BMI 2 BMI 3

Duncan / Games-

Measurement items (25) MeaniS D F-value Howell
1 Height between AN & N (R) 171.1£14.3 162.0+13.3 168.2+13.4 176.6+13.9 40.179%%** a,b,c
2 Height between AN & N (L) 166.6+14.9 156.6+15.2 163.4+14.1 172.8+14.2 46.516%%* a,b,c
3 Height between IB & N (R) 37.0+8.6 40.2£9.8 38.2+8.9 34.6+7.4 19.756%%* b,ba
4 Height between IB & N (L) 37.8+7.8 40.8+8.6 38.848.2 35.9+6.7 15.896%%* b,b,a
5 Height between A & N (R) 32.5+18.3 30.7+16 27.3+15.8 40.7£19.2 45.650%* a,ab
6 Height between A & N (L) 38.7420.6 33.1£17.5 32.8+18.1 48.7+20.8 60.297%%* a,ab
7 Height between Nipples 6.1+4.4 6.9+4.7 6.3+4.4 5.7+4.4 2.366
8 Width between Nipples 198.6+18.7 178.8+14.8 191.0£14.5 212.7+15.9 203.873%%* ab,c
9 Depth between AN & C 47.6+15.4 33.2+16.3 43.7+13.9 55.2+14.1 T4.634%%* a,b,c
10 Chest Breadth 334.7424.5 308.8+24.8 324.8+19.1 353.2420 208.755%%* a,b,c
11 Depth between N & C 9.1£5.6 2.1£1.8 6.8+4.1 13.4£5.2 338.872%%* a,b,c
12 Chest Depth (Nipple) 229.7+24.7 196.5+14.3 218.5+18 250.9+18 341.565%%* a,b,c
13 Depth between IB & N (R) 12.0+6.5 6.6+4.7 10.245.5 15.3+6.7 T2.647%%* ab,c
14 Depth between IB & N (L) 12.0+6.5 6.4+4.5 10.545.6 15.0£6.6 66.211%=* a,b,c
15 Width between A & N (R) 69.1+10.4 68.2+11.6 67.9£10.6 71.1+9.7 8.706%** ab,a,b
16 Width between A & N (L) 65.9+10.3 60.82+10.7 64.8+10.6 68.349.1 15.419%** a,a,b
17 Lateral Shoulder to Nipple (R) 210.9+16.8 198.8+15.8 207.2+14.8 218.1£17.2 51.020%*= ab,c
18 Lateral Shoulder to Nipple (L) 210.0+17 198.1+16.7 206.1£15 217.6+18 52.116%%* ab,c
19 Anterior Neck to Nipple (R) 207.7+16.6 190.9+15.9 202.2+14.5 218.4+13.7 134.120%%= a,b,c
20 Anterior Neck to Nipple (L) 205.2+17 188.1+16.6 199.6+14.7 215.9+14.4 128.154%%= a,b,c
21 Chest Circumference 997.6+73.6 883.5+48.1 963.3+47.2 1064.9+53.3 451.816%** ab,c
22 Bust Circumference 953.3+77.3 833.8+44.8 916.0+46.7 1025.7+57 465.962%** a,b,c
23 Underbust Circumference 896.4+74.1 788.6+36.9 860.5+45.5 965.4+55.9 468.210%** a,b,c
24 Angle 1 70.2+5.7 78.8+4.4 72.6+4.2 65.143.6 387.424%%= c,b,a
25 Angle 2 78.8+4.6 86.5+1.6 80.9+3.4 74.6+2.4 899.893 %= ¢,ba

*p<.05, ¥**p<.01, ***p<.001, Duncan / Games-Howell a<b<c
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