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Classification of Upper Torso Somatotype for Development of Senior Men‘s Dressform

Wolhee Do’ and Eunhee Choi"

Dept. of clothing and Textiles/Research Institute of Human Ecology, Chonnam National University; Gwangju, Korea
Dept of clothing and Textiles, Chonnam National University; Gwangju, Korea

Abstract : This study builds a database that can be reflected in the production of dress form for fitting by typifying the
upper body shape of a senior male. This study analyzed the 3D shape data of 405 persons of the 5th Size Korea. The age
range is from 50s 210 persons and 60s 205 persons. Analysis items to identify upper body shape of senior males consisted
of 51 items. 3D shape data were also measured using a Geomagic Design X program for the analysis of the upper body
of the senior male required for the dress form of this study. The reference point was based on the Size Korea 2010 3D
measurement standard and created points (Back-protrusion) on shape data. As a result of the senior men type, the senior
men’s body type was classified into four types:1. Overall, the upper body is a large body type and the most undistorted
overall body type 2. Width / Thickness Flatness is the largest and vertical length factor is the smallest abdominal obesity
type 3. Severe flexion of the back part type 4. The upper body is small and the scapular bending is severe. The elderly
body type showed a high distribution ratio in the type with severe flexion. The development of a dress form that reflects
the cause of the finery issue can improve the fit of ready-to—wear.
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Table 1. Analysis items by the 6™ Size Korea
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Category Items
Heicht Stature, Cervicale Height, Lateral neck—right height, Anterior neck height, Shoulder height, Axilla height, Waist height,
& Abdominal protrusion height, Waist height(omphalion)
Shoulder length, Cervicale neck to lateral shoulder length, Bishoulder length, Back interscye fold, length, Interscye fold-
Length front, Waist front length, Waist front lengt(omphalion), Lateral neck to breast point to waistline, Cervicale to front waist

length, Scye depth, Lateral neck to back waistline(omphalion), Waist back length(natural indentation), Waist back length,

Vertical trunk length, Body rise, Waist to hip length

Neck breadth, Shoulder breadth, Chest breadth, Waist breadth, Abdominal protrusion breadth, Waist breadth(omphalion),

Breadth & Depth
Hip depth

13 Hip breadth, Armscye depth, Chest depth(standing), Waist depth, Abdominal protrusion depth, Waist depth-omphalion,

Neck circumference, Neck base circumference, Chest circumference, Waist circumference(natural indentation),

Circumference

Abdominal extention circumference, Waist circumference(omphalion), Hip circumference, Trunk circumference

Others 5 Shoulder slope, Weight, BMI, Upper drop, Lower drop

Total 51

2.1. Size Korea H|O|E| £ &5

AlYoel g ksl AFS 7] 918 Size Korea
(2010) 3D FZJulolE F 50M~694 2/ 40582 uHlolHE
WABIGAh BARE-L o] 93, Zo] 1635, UH] B T
Aot 9 2185, o771E7], A, BMI 5 49853 Al
A =5 SEFS TS F 5135 ATKTable 1).
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Table 2. Measurement items of 3D scanned

and Choi(2016b)312] AZFZAL A3t AW o] PAde] AF +
Al 7P Faskar, 2A8-EREe] A UERd o7k 59
£ A3} Size Korea2010) 3DEA 7124 wet 254,
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ARl FAlolEle] SEEES At B, BHA-
SEEATAAe], SEEESTNEITEAC, TEEHA
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=
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3D B4 =74 Al 3D Systems, Inc.?] Geomagic®
Design™ X Z2I9& 2831313, HlolEEA SPSS 21
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Items

1 Neck depth

2 Back-protrusion to cervicale vertical length
3 Back-protrusion to CB horizontal length

4 Back-protrusion to axillary horizontal angle
5 Back-protrusion to CB horizontal angle

protrusion to

Back-protrusion to axillary ~ Back-protrusion to CB
horizontal slope

horizontal slope

e ior Axillary Fold
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Table 3. Comparison of mean values of bodice measurements in male age groups (unit: mm)
Ltem 50’s 60 Total test
Mean S.D Mean S.D Mean S.D
Stature 1666.8 593 16458 558 16565 585 3717
Anterior neck height 1351.0 522 13341 494 13426 515 3390
Lateral neck right height 1400.7 53.8 1385.0 50.9 1392.9 529 3.046
Cervicale height 14202 53.1 14054 511 14129 526 2907
Shoulder height 1346.6 53.9 1331.5 50.6 1339.1 52.8 2947
Axilla height 1228.1 51.1 12124 48.1 1220.4 50.2 3.230"
Waist height 995.6 423 983.9 392 989.8 41.2 2.930"
Abdominal protrusion height 960.0 61.6 955.1 54.5 957.6 58.2 .844
Waist height -omphalion 957.9 445 9452 43.6 951.7 44.5 2935
Shoulder length 138.0 9.8 137.3 10.1 137.6 9.9 .706
Cervicale neck to lateral shoulder length 210.8 10.4 210.4 10.7 210.6 10.6 372
Bishoulder length 4215 20.8 420.8 214 4212 21.1 323
Back interscye fold, length 379.0 235 3824 239 380.7 23.8 -1.489
Interscye fold, front 367.3 229 368.4 229 367.8 229 -.526
Waist front length 3749 20.6 370.0 233 3725 22.1 2261"
Waist front length -omphalion 412.0 27.4 408.1 29.3 410.0 28.4 1.397
Lateral neck to breast point to waistline 443.8 22.0 440.6 23.7 4423 229 1.427
Cervicale neck to front waist length 535.7 254 532.7 26.1 534.2 25.7 1.202
Scye depth 203.3 17.5 206.5 26.6 204.9 22.5 -1.454
Lateral neck to back waistline length 481.0 229 479.2 259 480.1 244 758
Waist back length (natural indentation) 4423 20.9 441.4 275 441.8 244 367
Waist back length-omphalion 4793 26.3 479.5 327 479.4 29.6 -.066
Vertical trunk length 605.7 23.5 600.2 28.1 603.0 26.0 2137
Body rise 605.7 235 600.2 28.1 179.9 14.0 1.633
Waist to hip length 185.2 14.1 183.1 15.2 184.1 14.7 1.467
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Table 3. Comparison of mean values of bodice measurements in male age groups (continued) (unit: mm)
ftem 50’s 60 Total rtest
Mean S.D Mean S.D Mean S.D
Neck circumference 385.9 34.6 391.1 27.1 388.5 31.2 -1.713
Neck base circumference 427.6 243 43.4 232 430.8 239 2.738"
Chest circumference 984.4 71.6 993.7 61.4 989.0 66.9 -1.432
Waist circumference(Natural indentation) 868.1 90.7 887.8 83.3 877.8 87.6 2302
Abdominal extention circumference 884.6 78.2 901.3 74.7 892.9 76.9 22147
Abdominal extention circumference-omphalion 876.2 86.8 891.6 78.3 883.8 83.0 -1.894
Hip circumference 935.6 572 938.2 53.8 936.9 555 -485
Trunk circumference 1617.9 772 1611.5 75.8 1614.7 76.5 .842
Neck breadth 1319 9.0 1312 8.1 131.5 8.6 .800
Shoulder breadth 379.9 16.8 3784 18.1 379.2 17.5 .858
Chest breadth 3425 24.2 3453 23.1 3439 23.7 -1.230
Waist breadth 302.0 25.0 305.1 223 303.5 23.7 -1.295
Abdominal protrusion breadth 306.4 21.8 308.4 20.9 307.4 214 -.950
Waist breadth -omphalion 305.5 22.9 3074 20.8 306.5 21.9 -.909
Hip breadth 336.9 16.7 3383 16.7 337.6 16.7 -.832
Armscye depth 126.8 15.7 126.0 14.2 126.4 15.0 574
Chest depth(standing) 234.1 20.1 2382 17.4 236.1 18.9 2261
Waist depth 240.5 315 2489 28.7 244.7 304 2.854"
Abdominal protrusion depth 2459 29.8 254.7 27.1 250.3 28.8 31307
Waist depth -omphalion 2394 314 246.7 28.7 243.0 30.2 2468
Hip depth 2519 222 253.6 21.2 252.7 21.7 =778
Right shoulder angle 24.0 3.8 23.8 35 239 3.6 521
Neck depth 122.0 84 123.9 8.7 122.9 8.6 -2.209
Back-protrusion to cervicale vertical length 146.2 189 150.2 15.8 148.2 176 -2360"
Back-protrusion to CB horizontal length 73.1 13.1 72.9 14.5 73.0 13.8 .196
Back-protrusion to axillary horizontal angle 235 6.3 25.0 6.6 242 6.5 -2.427
Back-protrusion to CB horizontal angle 12.4 6.1 11.7 6.2 12.1 6.1 1.136
Upper drop 116.3 438 106.0 479 111.2 46.1 2283
Lower drop 67.5 49.1 50.5 46.4 59.1 485  3.6317
Weight(kg) 66.0 10.3 65.9 9.1 66.0 9.7 131
BMI 23.9 3.1 24.5 2.8 242 3.0 -1.989"

T

p<.001,  p<0l, p<05

Sl=F, BMI, E5AZE /s, JURAA, BE 8214 oAl gk 771N, FEFo71EgA 0],
s T gEo] Fa102 Ueh kil galo] A 7IEALe o] Fe] o] FaRloZ oAy aclelEt
B} HWHslT, THAE 6.11, HE] 7198E 17.46%°]t}. g & ok ZHAE 320, HEo] 7]od&L 9.15%0]T)
2212e BRI ST Aol et o7, A 2915% TEEF-AcYYIHY, SESHIATNNSS
Eo], EHFo|, Bekzo], ArFEo| 5 Eo|gHo AFX|7} Bz}, Az el o/ AEEHA- DA o), SEE
Faez Yeht Rkl £RAr1eclo 2 Wity If AR FAYEFTH Lo/ ASERAF PHA Lo & 4350] =
e 528, W] 7]H&2 15.09%°]tt. TEAL, SHHEFadelst Bt LAAE 247, ¥
82132 7IEEdol g viEd, vl =, e ZFe] 71982 7.07%°Ith
g, ddolEd T EdUFE] A5 A=F dEHo] F4821 82162 BRI GMIA=TFEA) 540, LEAM7E,
O eldth. o d&-2 A v axlelE & 4 3l SEEFNDoERs R EU 0] 5 3EEeR 5H
ot AZAA= 3.82, HEO] 71dE&S 10.91%°]th ol aclolgt sl AfX = 223, WFY] 79&e



808 8/ FRIYelBIR] A19H A6, 201TA

Table 4. Factor analysis of senior men’s upper body

Factor
Factor contents Factor Items 1 2 3 4 5 6 7 8 loading(h2)
Breadth / depth of waist .869 .045 -216 -.047 -.014 -.046 -085 -.164 -.010 .842
Breadth / depth of abdominal .858 .082 -.138 -.106 -.037 .002 -.126 -.023 .006 791
Breadth / depth of waist-omphalion .821 .141 -256 -061 .047 -.037 -.167 -.014 -012 794
1. Ratio of the breadth ; o 4rop 808 036 -283 -136 .168 -.155 -065 .115 -018 823
Z(Septh BMI -764 -.108 .083 205 .018 .077 .205 -.096 .055 704
Trunk C./chest C. 614 -.147 439 -120 .087 -364 -041 .085 -.164 782
Breadth / depth of hip .600 .047 -.143 -.196 -.103 -.010 -315 .283 -.061 614
Neck C./neck base C. -.541 -.047 -030 .130 .136 -.029 -.008 -.179 -.091 373
Shoulder H./ cervicale vertical L. .063 980 .004 .020 .020 -.079 .067 .112 -.010 .988
Lateral H./ cervicale vertical L. 050 972 -019 -061 .036 .048 .067 .140 .028 .980
2. Vertical Cervicale H./ cervicale vertical L. 086 968 .008 -032 .019 .125 .059 .140 .028 .985
Anterior H./ cervicale vertical L. .043 967 -.040 -013 .098 .028 .026 .135 .049 .970
Axilla H./cervicale vertical L. 109 963 -.029 -045 .072 -115 .023 .128 -.017 978
Abdominal C./chest C. -187 -.012 844 .018 -.086 .155 .141 -.073 -.012 .805
Upper drop 453 034 -843 -109 .083 -.081 -058 .061 .008 950
3. Horizontal Waist-omphalion C./chest C. -450 .008 .824 .104 -057 .095 .103 .005 -.018 916
Waist C./ chest C. -565 -.038 769 .126 -.072 .089 .056 -.068 .001 949
Hip C./chest C. 486 .006 .724 -036 .133 -.109 -.007 .071 -.037 798
Lateral shoulder B./shoulder L. -187 .020 .055 942 .025 -140 .056 -.039 .035 951
4. Shoulder size Curvical neck to lateral shoulder L./ shoulder L. -.223 -.084 .055 .935 -.055 .062 .052 -.011 .115 957
Bishoulder L./ shoulder L. -224 -086 .056 .934 -.059 .065 .054 -013 .115 958
Back-protrusion to axillary horizontal slope 228 016 212 -074 -777 .181 -.128 .030 -.048 758
Back-protrusion to CB horizontal slope 198 061 .021 -.134 .765 .058 -.030 .016 .141 .670
5. Curvature on the
back Interscye fold L./Back interscye fold L. -105 .167 -.031 -.163 .749 -.184 .018 -.018 -.059 .665
1]CB'OzT(clkg).rotrusion to CB horizontal / Back interscye 090 020 -094 -221 672 -347 -023 -070 238 200
Scye depth / Waist back L. -030 .036 .183 .023 -216 .830 .167 .048 .036 .803
6. Length of upper part Shoulder slope right -.101 -236 -.031 -.170 228 .669 .001 .102 .175 .636
on the back VB:;EKOE.”S‘O“ to CB vertical L./Cervicale 556 169 067 084 -034 612 -124 -147 -046 507
7. Length of the Waist front L.-Omphalion/ Waist front L. -278 120 .133 .071 .034 .055 925 .004 -.055 976
omphalion level  Waist back L.—Omphalion/ Waist back L. -318 133 113 .066 .072 -.010 910 .002 -.026 970
. Hip length Body rise/ Vertical trunk L. 085 369 -.042 -010 .019 .008 -.005 .897 -.019 950
Waist to hip L./ Vertical trunk L. 139 370 -.043 -.040 .013 .006 .002 .892 -.006 955
Neck B./Neck D. 196 -.092 -.090 215 -.004 .142 -045 .073 .689 .604
9. Side type Leteral neck to back waist L./ Waist back L. -268 .132 -.052 -.103 .123 -412 -022 -157 .577 .645
Lateral neck P. to BP L./ Cervical to BP to waist line L. .179 -207 -.125 -413 .137 -209 .020 .038 -.556 635
Eigen value 6.11 528 3.82 320 247 223 201 195 131
Contribution proportion(%) 17.46 15.09 1091 9.15 7.07 637 573 556 3.75
Cumulative contribution proportion(%) 17.46 32.55 43.46 52.61 59.68 66.05 71.78 77.35 81.10
B : breadth, C : circumference, D : depth, L : length
6.37%°]t}. W] 71oe2 5.73%0Ith
22178 MFFEREI Do) REY e, WFFEELelE 8918 BEFHZol] g JelHgol, JPolae]
Aol gEom wifrrEdolasleldt stk AAAE 2.01, AR FEoln, Juoldola]lelgt & & ik AfAE
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20174l tist EAHEA S AAElaL AFES SR duncan-
Table S. ANOVA of factor score senior men bodice type
Type 1 Type 2 Type 3 Type 4
Factor contents F-value Duncan-test
M SO M SD M  SD M SD
1 Ratio of the breadth vs depth -021 947 -237 883 831 1.186 -287 637 27986 AABA
2 Vertical factors 911 828 -230 901 -121 829 -417 897 44857 CBBA
3 Horizontal factors 021 870 -214 1062 658 789 -222 946 16.866 AABA
4 Shoulder size -148 805 -144 1046 -226 923 549 970 13.837 AAAB
5 Curvature on the back -013 936 311 1039 010 1079 -479 714 132327 BCBA
6 Length of upper part on the back 400 861 124 1120 -628 871 -065 755 18.057 CBAB
7 Length of the omphalion level -294 890 598 911 034 903 -674 734 46546 BDCA
8 Hip length 255 838 219 885 -578 1240 -115 890  14.848"" CCAB
9  The side body type 531 925 -169 960 038 1126 -278 825 13712 CABA
F-value : ~ p<.001. Duncan-test : A(Type 1)<B(Type 2)<C(Type 3)<D(Type 4)
Table 6. Comparison of mean values of bodice measurements in male age groups (unit: mm)
A type B type C type D type
Item F-value Duncan-test
M  SD M SD M SD M SD
Breadth / Depth of waist 125 09 123 07 131 .11 123 .06 20118 AABA
Breadth / Depth of abdominal 115 10 121 09 130 .12 122 .06 18444 BACA
Breadth / Depth of Waist-Omphalion 120 10 124 09 133 12 126 .07 142117 BACA
Lower Drop 6.3 46 54 49 85 55 42 34 13354 BBCA
BMI 239 22 249 31 225 34 246 25 13298 BCAC
Trunk C. / Chest C. 161 06 162 06 172 07 162 07 50177 AABA
Breadth / Depth of hip 136 07 132 .09 136 .12 134 08 4640 BABB
Neck C. / Neck base C. 109 07 107 06 107 06 107 .06  4483** BAAA
Shoulder H. / BNP V. L. 327 10 315 11 316 .10 311 .10 40493 CBBA
Lateral H. / BNP vertical L. 340 09 328 .10 328 .10 323 .10 508997 CBBA
Cervicale H. / BNP vertical L. 345 09 333 .10 332 .09 328 .10 57.608" CBBA
Anterior H. / BNP vertical L. 329 09 316 .10 315 .10 312 .10 52955 CBBA
Axilla H. / BNP vertical L. 208 09 287 .10 288 .10 28 .09 3980 CBBA
Abdominal C. / ChestC. 9 04 9 05 92 04 89 .04 4990 AABA
Upper Drop 113 43 115 53 105 44 109 39 874
Waist-OmphalionC. / Chest C. 89 04 8 05 9 05 89 .04 163
Waist C. / Chest C. 89 04 8 05 8 05 89 .04 412

Hip C. / Chest C. 95 03 94 03 98 03 94 03 3879 BACA
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Table 6. Comparison of mean values of bodice measurements in male age groups (continued) (unit: mm)
A type B type C type D type
Item F-value  Duncan-test
M SO M SD M SD M SD
Lateral shoulder B. / shoulder L. 274 .10 275 .15 273 13 283 .12 12437 AAAB
Curvical neck to lateral shoulder L. / shoulder L. 152 06 153 .09 151 07 158 07 152187  BBAC
Bishoulder L. / shoulder L. 304 .12 306 .17 301 .15 3.6 .14 15565  BBAC
Back-protrusion to axillary horizontal slope 245 59 221 64 256 712 261 56 95297  BABB
Back-protrusion to CB horizontal slope 128 62 129 61 136 63 89 47 1219  BBBA
Interscye fold L. / Back interscye fold L. 98 08 100 09 97 .77 93 .06 152437  BCBA
Back-protrusion to CB horizontal L. / Back interscye fold L. .19 .03 .18 .03 20 .04 20 .03 4746  BABB
Scye depth / Waist back L. 48 03 47 05 45 03 46 .03 142397  CBAB
Shoulder slope right 244 35 251 38 221 33 231 29 1527277  CCAB
Back-protrusion to BNP vertical L. / BNP vertical L. 37 04 35 04 33 .04 36 05 11055 CBAC
Waist front L.-Omphalion / Waist front L. 109 04 113 05 109 .05 107 .03 36294  BCBA
Waist back L.—Omphalion / Waist back L. 108 04 111 .04 108 .04 106 03 36569  BCBA
Body rise / Vertical trunk L. 31 01 30 02 29 .02 29 02 21285  CBAA
Waist to hip L. / Vertical trunk L. 32 02 31 02 30 .02 30 .02 21675  CBAA
Neck B. / Neck D. 109 07 107 06 107 06 107 06 448" BAAA
Leteral to back waist L. / Waist back L. 1.09 .02 108 .04 1.09 .04 108 .02 3414 CABA
Lateral to BP L. / Cervical to BP to waist line L. 82 01 8 0l 8 01 8 01 16604  ACCB

F-value :
Duncan test

p<.001, = p<.0l, p<.05.
: A(Type 1)<B(Type 2)<C(Type 3)<D(Type 4)

testS ARE3le] Hlwd Azt BE 2910 p<0015F2] §-<]
A7F et ol 2302 f3skasin
[R1EA 0l AMEE FEe] H3 ANOVAZA *Ptiﬂr 61

o=
YEEE AT FEo) M p<.001, p<0l, p<05
Frelxp7F VRt

oA Flg §o=
& &= A TH(Table 6).
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Table 7. Characteristic of upper bodice clusters
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Fig. 2. Distribution according to 4 clusters of age.
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