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The Characteristics of Adult Male Shoulder Types by according to The Slope

Eun-Hee Choi and Wol-Hee Do’
Dept. of Clothing and Textiles/Research Institute of Human Ecology, Chonnam National University; Gwangju, Korea

Abstract : This study classified the types of adult male shoulders through criteria which represent the characteristic of
male shoulders important to jacket patterns. We selected 39 measurement items to provide information about Size Korea
(2010) 3D bodice measurements. Collected data were processed with SPSS 20 for windows. Participants in the study were
1055 adult males, aged 20-60 divided into three age groups of 20-30, 40-50 and 60. Statistical tests (such as descriptive
analysis and F-test) analyzed the data and ascertained the differences in ages. In a factor analysis and cluster analysis were
conducted for the classification of shoulder type’s adult males. The factor analysis indicates 6 factors with 82.4% of total
variance. The shoulder types for adult male were divided into 3 groups, flat shoulder (14.1%), normal shoulder (72%), and
slope shoulder (13.8%). A total of 19.9% of 20-30 was included in the slope shoulder type, 15.8% of 40-50 was included
in the flat shoulder type and 16.1% of 60 was included in the flat shoulder type. This study classified the type of male
shoulder through criteria that represent the characteristics of elderly male shoulder to neck base circumference, shoulder
angle and shoulder type. The follow-up study will proceed with elderly male neck and various measurement items around

the shoulder.
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ol =zt B Qslth(Pack & Lee, 2003). ail-a+4<¢l
3R (shoulder girdley= T4l 2711¢] A7 (scapulae)2t
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FHA R dojdti (Koo et al., 1998). o|7HF el U4
FAE ZEsh o5l ot o x93 X
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(KS K 0051: 2009y¢} 604 ©)/de] =d A4S gk o4
B X4(KS K 0055: 2009)7F HAE A, HA AFd

ol W WHEe] X o] e A& olth(Choi & Do,
2014). A F7HA Size Korea(2010)9] 3DFFZH R E
2010 20~30tH, 2011 d 7~13Al, 2012'd 40~6941, 2013
13~18A15 ddoZ Z7gate] BASIA HA| ARn] #42
o7 o]Foiz|x] oottt WA T3k zF AH o] wel A1A W
o] SRR o] WE AH|A} BYRE SlAT e A

2 TS ofe A ASRIY BAjo] Basi,

2.1, 97

B oAM= Size Korea 3DH|O|E F A<l WA HAA
Z 2041~394 4387, F3F 4041~594] 4129, =EF 604
~694] 2059, ¥ 10558 tdo 2 SIaL, ATt Hea
Uol= 20~30t1E 29341, 40~50t0E 49.641, 60thE 64.24
o] tH(Table 1).
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Table 1. Distribution according to age of male

Frequency(people) Percent(%) Mean(age)
20'~30’s 438 41.5 293
40’~50’s 412 39.1 49.6
60's 205 19.4 64.2
Total 1055 100 39.5
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Table 2. Analysis items of bodice measurement

Category Measurement items (total 42)
Heicht 7 Stature, Cervical H., Lateral Neck right H., Anterior
g Neck H., Shoulder H., Axilla H., Waist H.
Neck Breadth, Lateral Shoulder Breadth, Chest
Breadth, Breadth, Waist Breadth, Armscye Depth, Chest

Depth & 12 Depth(standing), Waist Depth, Neck Cir., Neck Base
Cir., Armscye Cir., Chest Cir., Waist Cir.(Natural
Indentation)

Shoulder L., Cervical Neck to Lateral Shoulder L.,
Bishoulder L., Back Interscye Fold, L., Interscye Fold-
front L., Waist Front L., Neck Point to Breast Point L.,

Length 13 Lateral Neck to Breast Point to Waistline L., Cervical
to Breast Point L., Cervical Neck to Front Waist L.,
Scye depth, Lateral Neck to Back Waistline L., Waist
Back L.(Natural Indentation)

Circumference

Shoulder .

Angle Right Shoulder Angle, Left Shoulder Angle
Drop, Anterior Neck to Lateral Shoulder H., Lateral

Accounts Neck to Lateral Shoulder H., Cervicale Neck to

Lateral Shoulder H., Chest Depth / Chest Breadth,
Waist Depth / Waist Breadth,

Others 2 Weight, BMI
Drop: Chest Cir. —Waist Cir., Cir.: Circumference, H.: Height, L.: Length

value & ratio

&, =00 YojE TEY 5 Y= BYREAS 2 NLo]
o} ZaFslZEUaLe] 1, IREe) u18e) A=A
Aol olel A=gRHAA o) o] g, Flrat sl Rsle]
BE 7Rl Ub) HlE, SEsl UH Hg 52 %

ol AFEIAT.

Table 3. Items of factor analysis

Category Measurement items (total 32)
. Anterior Neck H., Lateral Neck right H., Cervical
Height 3 ., Shoulder H., Axilla H.
Neck Breadth, Lateral Shoulder Breadth, Chest
Breadth, Breadth, Waist Breadth, Armscye Depth, Chest

Depth & 12 Depth, Waist Depth, Neck Cir., Neck Base Cir.,

Circumference Chest Cir., Waist Cir.(Natural Indentation),
Armscye Cir.
Length & Waist Back L.(Natural Indentation), Waist Front L.,
Shoulder 6 Scye depth, Bishoulder L., Shoulder L. Right
Angle Shoulder Angle
A ¢ Drop, Anterior Neck to Lateral Shoulder H.,
vaclcce)un s 4 Lateral Neck to Lateral Shoulder H., Cervicale
. Neck to Lateral Shoulder H.
Neck Cir. / Neck Base Cir., Interscye Fold, front /
Indexes Back Interscye Fold, Lateral Neck to Breast Point
value 5 to Waistline / Lateral Neck to Back Waistline L.,

Chest Depth / Chest Breadth, Waist Depth / Waist
Breadth

Drop: Chest Cir. —Waist Cir., Cir.: Circumference, H.: Height, L.: Length
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Table 4. Comparison of mean values of bodice measurements in male age groups (unit: mm)

e 20°~30°s 40°~50’s 60’ Total Fovalue Duncan

Mean SD Mean SD Mean SD Mean SD

Stature 17352 572 16850 632 16458 558 16982 685 17531%** CBA
Anterior Neck Height 14122 513 1366.0 554 13341 494 1379.0 60.7 174.90%** CBA
Lateral Neck right Height 1469.2 531 14150 56.6 13850 509 1431.7 63.6 201.16%** CBA
Cervical Height 1476.7 531 14353 569 14054 S1.1 14467 60.7 135.81%** CBA
Shoulder Height 14102 53.1 13598 559 13315 50.6 13752 62.1 177.66%** CBA
Axilla Height 1293.7 50.0 12413 533 12124 481 12574 602 211.86%** CBA
Waist Height 10474 443 1006.1 443 9839 392 10189 502 179.50%** CBA
Neck Breadth 1309 8.6 1337 9.0 1312 8.1 1320 88 12.70%** ABA
Shoulder Breadth 383.1 196 3851 184 3784 181 3850 192 18.44%*%* CBA
Chest Breadth 3558 20,6 3462 256 3453 231 3501 236 23.55%#% BAA
Waist Breadth 2950 26.1 303.0 262 3051 223 3001 258 15.49%** ABB
Armscye Depth 1326 140 1291 165 1260 142 1299 152 14.75%*%* CBA
Chest Depth(standing) 2237 199 2340 206 2382 174 2306 206 48.62%** ABC
Waist Depth 2152 303  240.1 325 2489 287 2315 339 109.30%** ABC
Neck Circumference 365.8 223 3889 324 3911 271 3797 299 96.21*** ABB
Neck Base Circumference 4369 248 4202 252 4156 216 4262 260 74.05%** CBA
Armscye Circumference 438.1 298 4174 304 4141 264 4253 313 70.68%** BAA
Chest Circumference 997.0 66.1 993.1 748 9937 614 9948  68.7 38
Waist Circumference(Natural Indentation) 816.5 89.1 869.2 942 8878 833 8509 94.7 57.61%%* ABC
Shoulder Length 1436 113 1397 102 1373 101 1408 109 28.5]*** CBA
Cervical Neck to Lateral Shoulder Length 2123 116 2139 114 2104 107 2126 114 6.45%* BBA
Bishoulder Length 4246 233 4277 228 4208 214 4251 229 6.30%* BBA
Back Interscye Fold, Length 3749 243 3824 244 3824 239 3793 245 12.28%*%* ABB
Interscye Fold, front 375.1 248 3705 234 3684 229 3720 240 6.80%** BAA
Waist Front Length 3793 21.8 3789 223 3700 233 3774 226 13.91%** BBA
Neck Point to Breast Point Length 2634 184 2585 163 261.0 158 2610 172 8.79%** BAA
Lateral Neck to Breast Point to Waistline 4625 242 4474 232 4406 237 4524 253 73.86%** CBA
Cervical to Breast Point Length 349.1 207 3516 199 3530 172 3508 198 3.27* ABB
Cervical Neck to Front Waist Length 548.1 253 5405 273 5327 261 5421 26.8 25.41%** CBA
Scye depth 193.1 177 2045 175 2065 266 2001 20.6 48.84%** ABB
Lateral Neck to Back Waistline Length 482.1 23.6 4847 235 4792 259 4825 241 3.69* BBA
Waist Back Length (Natural Indentation) 4441 225 4458 223 4414 275 4442 235 241
Right Shoulder Angle 25.0 35 24.1 3.8 23.8 35 244 3.6 9.25%*% BAA
Left Shoulder Angle 24.0 34 24.2 35 242 3.6 24.1 35 39
Drop 180.5 485 1239 456 1060 479 1439 56.8 233.96*** CBA
Anterior Neck to Lateral Shoulder Height 2.0 12.7 6.2 12.9 2.6 122 3.8 12.8 12.66%*** ABA
Lateral Neck to Lateral Shoulder Height 59.0 10.1 55.2 10.1 53.6 9.2 59.6 11.9 26.05%** CBA
Cervicale Neck to Lateral Shoulder Height 66.5 112 755 13.1 73.9 1.5 714 12.7 65.11%** ABB
Chest Depth / Chest Breadth 629 042 677 044 691 044 660 051  198.81*** ABC
Waist Depth / Waist Breadth J27 055 790 057 814 051 769 066 224.48%** ABC
Weight(kg) 700 106 679 113 659 9.1 684 107 11.23%%** CBA
BMI 235 3.2 24.0 33 24.5 2.8 239 32 6.65%** ABB

*p<.05, **p<.01, ***p<.001, Duncan A<B<C. Drop: Chest Circumference—Waist Circumference
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Table 5. Factor amalysis of male's upper bodice by orthogonal rotation using the varimax method

Factor Items Factor Factor 2
12 3 4 5 6 loading (h)
Chest Circumference .890 195 219 .039 .119 177 926
Chest Breadth .853 224 -.045 -050 .008 .321 .886
Armscye Depth .848 155 .089 .146 .189 .010 .808
Armscye Circumference 832 379 -.048 .007 .123 -.036 854
Neck Base Circumference .821 304 -188 .070 -016 -.007 .807
Horizontal plane Waist Breadth .809 134 433 -026 -.121 .060 879
Waist Circumference(Natural Indentation) 776 003 568 -032 -.116 .046 941
Waist Depth 690 -089 .652 -.036 -107 .036 923
Neck Circumference 688 -.041 507 -047 -124 .149 771
Chest Depth 673 068 582 161 .078 -.108 .840
Neck Breadth 653 .034 122 110 -110 .247 527
Cervical Height 163947 -157 029 -010 .123 965
Shoulder Height 164 934 -207 -.136 .068 .074 970
Anterior Neck Height A55 930 -.175 022 141 125 956
Height Lateral Neck right Height 182 929 -234 009 .060 .106 966
Axilla Height 095 920 -253 -.095 .121 .100 953
Waist Back Length(Natural Indentation) 172676 211 095 -411 .047 11
Waist Front Length(Natural Indentation) 286 568 271 .054 333 .196 .630
Neck Circumference / Neck Base Circumference 062 -329 772 -116 -131 .177 770
Chest Depth / Chest Breadth 023 -128 719 238 .081 -411 766
Flat rate Waist Depth / Waist Breadth 365 -296 .687 -.030 -055 -.003 .696
Drop -216 230 -.683 .100 338 .137 709
Right Shoulder Angle 083 -079 -.136 904 -040 -.125 .867
Lateral Neck to Lateral Shoulder Height 33102 -.199  .890 -.040 211 905
Shoulder angle
Cervicale Neck to Lateral Shoulder Height -022 -036 261 .805 -380 .228 915
Anterior Neck to Lateral Shoulder Height -063 -.125 178 765 337 235 .805
Lateral Neck' to'Breast Point to Waistline Length / Lateral Neck 299 089 -247 -018 770 038 716
Side form lenght & to Back Waistline
rate of interscye fold  Scye Depth 217 181 331 394 -670 -.041 195
Interscye Fold, front / Back Interscye Fold, Length -032 257 .107 .078 644 -234 554
Shoulder Breadth 429 415 -.054 191 -046 .703 .892
Shoulder size Bishoulder Length 450 243 .039 394 -136 .702 930
Shoulder Length A31 399 -163 387  -.040 .629 749
Eigen value 76 63 44 35 23 22
Contribution proportion(%) 239 197 137 11.1 73 6.8
Cumulative contribution proportion(%o) 239 436 573 684 757 824

Drop: Chest Circumference—Waist Circumference.

2 o7)e7] 9o Huslga, QEA ML= 904 v1El H9RER s YAl AR s e A dol= 0.770
X

o] 2 AES YEhigich A iRl Widk 2R 35, o] AieS vehflot. A fdel] i 2fA] 2.3, Wigel
W] 7]og 11L1%el0th Al 52812 HQEEA s EY 7199& 73%C10t Al 68912 o775 H], o771 1
Aol AR sl g ddol, SRTMAAEZTELe], A= o, op7ide] 5 N W=o] Zeso] o] a9 w |
B Aol el /AEZGHH I eI Lo] 5 3 o] 3 galsitt. 2 % o7EEARlIE 7039 AREE YERIt
o] Fwdolel AFFHE el ow Wysislon, SHIH A el g A 2.2, W] 7190E 6.8%130Tt.
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20.8° %3} 28° olsk= Al 269, Hd o}7l(Normaly’, 28° =
TqL‘Z ‘Xﬂ 38, A7 OJWH(Slope)i BRI, EEy/AaY
O T_ﬂca_"o] VO_] ]:Hﬁ:]
(Truncated cone)’, 3& EUEYA ‘°J7]‘:53(Cyhnder) 7=
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Table 6. Classification of shoulder types by measurement data range
(unit: angle(®), mm)

Category Type Range
Flat shoulder m<20.8
Shoulder Angle Normal shoulder 20.8<m=<28
Slope shoulder 28<m
A truncated cone neck form m=<0.83
I\(II\?:é(k E?:?Neck Base Cylinder neck form 0.83<m=0.95
Cir) Reversed a truncated cone 0.95<m
neck form
Thin type m<349.8
Neck Cir. Regular type 349.8<m<409.6
Thick type 409.6<m
Thin type m<400.2
Neck Base Cir. Regular type 400.2<m=<452.2
Thick type 452.2<m
Short shoulder m=129.9
Shoulder Length Regular shoulder 129.9<m=151.7
Long shoulder 151.7<m
Side Form (Lateral  Bend to the front form m<0.90
Neck to Breast Point
to Waistline Length / Straight form 0.90<m=0.98
Lateral Neck to
Reflexed to the back form 0.98<m

Back Waistline)

m: measurement data

S Fel O] o fETl mhE 7Y 7 8
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EHRER s Y EEAdel /AT YU Aol HESl SH
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Table 7. Cross tabulation of male age groups

(unit: N(%))

Category Type Age groups x2
20°~30°%s 40°~50’s 60’s

Flat 51(11.6) 65(15.8) 33(16.1)

Shoulder Angle Normal 300(68.5) 304(73.8) 156(76.1) 25002
Slope 87(19.9) 43(10.4) 16( 7.8)
Truncated cone 206(47.0) 2( 0.5) 0(0)

Neck Form Cylinder 232(53.0) 331(80.3) 128(62.4) 450.151""
Reversed truncated cone 0(0) 79(19.2) 77(37.6)
Thin 98(22.4) 36( 8.7) 11( 5.4)

Neck Cir. Regular 321(73.3) 290(70.4) 145(70.7) 96.860
Thick 19( 4.3) 86(20.9) 49(23.9)
Thin 21( 4.8) 85(20.6) 53(25.9)

Neck Base Cir. Regular 310(70.8) 292(70.9) 142(69.3) 108.464™"
Thick 107(24.4) 35( 8.5) 10( 4.9)
Short 53(12.1) 66(16.0) 46(22.4)

Shoulder Length Regular 281(64.2) 300(72.8) 139(67.8) 39.177"
Long 104(23.7) 46(11.2) 20(9.8)
Bend to the front 20( 4.6) 116(28.2) 71(34.6)

Side Form Straight 281(64.2) 268(65.0) 120(58.5) 180.830"""
Reflexed to the back 137(31.3) 28( 6.8) 14( 6.8)
Total 438(100) 412(100) 205(100)

***p<.001, Cir.: Circumference
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Table 8. Cross tabulaton of shoulder groups
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(unit: N(%))

Shoulder groups

Category Type Cluster 1 Cluster 2 Cluster 3 x

A truncated cone 18(12.1) 143(18.8) 47(32.2)

Neck Form Cylinder 107(71.8) 500(65.8) 84(57.5) 20951
Reversed truncated cone 24(16.1) 117(15.4) 15(10.3)
Thin 25(16.8) 104(13.7) 16(11.0)

Neck Cir. Regular 100(67.1) 551(72.5) 105(71.9) 3.519
Thick 24(16.1) 105(13.8) 25(17.1)
Thin 34(22.8) 111(14.6) 14( 9.6)

Neck Base Cir. Regular 98(65.8) 550(72.4) 96(65.8) 22.853""
Thick 17(11.4) 99(13.0) 36(24.7)
Short 36(24.2) 111(14.6) 18(12.3)

Shoulder Length  Regular 99(66.4) 538(70.8) 83(56.8) 36.878""
Long 14( 9.4) 111(14.6) 45(30.8)
Bend to the front 31(20.8) 154(20.3) 22(15.1)

Side Form Straight 88(59.1) 489(64.3) 92(63.0) 6.458
Reflexed to the back 30(20.1) 117(15.4) 32(21.9)
Total 149(100) 760(100) 146(100)

***p<.001, Duncan A<B<C, Cir.: Circumference
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Table 9. ANOVA of bodice measurements of shoulder groups (unit: mm)
ftem Cluster 1 Cluster 2 Cluster 3 Total Fovalue Duncan
Mean SD Mean SD Mean SD Mean S.D
Right Shoulder Angle 187 1.8 244 21 302 17 244 36 123217 ABC
Left Shoulder Angle 210 33 242 31 269 30 241 35 1358 ABC
Neck Circumference 3797 324 3797 297 379.7 283 379.7 299 .0
Neck Base Circumference 4219 276 4252 251 4358 270 4262 260 12777 AAB
Neck Breadth 1297 86 1323 87 1333 90 1320 88 707" ABB
Neck Circumference / Neck Base Circumference .90 .05 .89 .06 .87 .06 .89 .06 102" BBA
Bishoulder Length 4144 219 4252 222 4351 227 4251 229 321" ABC
Shoulder Breadth 3819 191 3854 189 3864 202 3850 192 25
Shoulder Length 1367 104 1407 105 1457 120 1408 109 261" ABC
Cervical Neck to Lateral Shoulder Length 2072 109 2126 111 2176 114 2126 114 321" ABC
Armscye Depth 1265 180 1300 150 1331 129 1299 152 71" ABC
Scye depth 191.6 20.1 2003 202 2089 190 200.1 20.6 3107 ABC
Shoulder Height 1393.6 622 13725 618 13709 61.0 13752 62.1 777 BAA
Anterior Neck to Lateral Shoulder Height 87 104 39 110 155 119 38 128 1787 ABC
Lateral Neck to Lateral Shoulder Height 426 59 564 69 709 712 564 10.1 6406  ABC
Cervicale Neck to Lateral Shoulder Height 577 96 716 104 844 121 714 127 23757 ABC

***p<.001, Duncan A<B<C
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Table 10. Characteristic of upper bodice shoulder types

Type

Characteristic

Cluster 1.
Flat shoulder
(n=149, 14.1%)

Cluster 2.
Normal shoulder
(n=760, 72%)

Cluster 3.
Slope shoulder
(n=146, 13.8%)
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