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An Analysis of Upper-Body Shapes in Obese Women for Apparel Pattern Design

Ji Won Yoon, Hye Jun Yoon, and Jae Sang An'
Smart Apparel Technology Center, Korea Institute of Industrial Technology; Seoul, Korea

Abstract : The percentage of overweight people has increased in older people due to the change of body shape (including
pregnancy and giving birth for women). Obesity is accompanied by body shape changes; subsequently, there are more pat-
tern design considerations compared to standard body shapes. This paper classifies the upper body shape of overweight
women in Korea, analyzes features by body shape and proposes basic pattern design data that reflects the features of plus-
size women body shapes. The data on 540 subjects in the overweight group (from 20 to 69 years old)whose BMI was
over 25 was selected. The following features by shape were identified in accordance with the upper body shape clas-
sification of overweight women. Body Shapel had lower body obesity with long stature and arms in proportion to the
trunk length and represented 22.2% of the subjects. Body Shape2 had most parts near average sizes for overweight body
shapes with short height and arms that represented 37.6% of the subjects (the highest ratio). Body Shape3 was the small-
est body shape in the four groups with the most distinct body figure and represented 30.7% of the subjects. Body Shape4
(9.4% of the subjects)was the upper body obesity type (the fattest group)and with of the waist bigger abdominal obesity

type.
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Table 1. Direct body measurement
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Item

Factor

Waist Front Length, Interscye-front, Interscye Fold-front, Bust Point-Bust Point, Waist Front Length (Omphalion), Shoulder Length,

Length

Waist Back Length(Natural Indentation), Waist Back Length (Omphalion), Biacromion Length, Back Interscye-Length, Back
Interscye Fold-Length, Upperarm Length, Arm Length, Underarm Length, Scye depth, Bishoulder Length, Neck Point to Breast

Point, Neck Point to Breast Point to Waistline, Cervical to Waist Length

Breadth

Chest Breadth, Bust Breadth, Waist Breadth I(Natural Indentation), Waist Breadth(Omphalion), Hip Width

Depth Armscye Depth, Chest Depth-standing, Bust Depth, Waist Depth(Natural Indentation), Waist Depth (Omphalion), Hip Depth,

Neck Base Circumference, Chest Circumference, Bust Circumference, Underbust Circumference, Waist Circumference(Natural

Circumference
Circumference

Height Stature, Body Rise
etc BMI, Hip-Waist(Drop), Hip-Bust(Drop)

Indentation), Waist Circumference (Omphalion), Belly Circumference, Hip Circumference, Armscye Circumference, Upper Arm
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Table 2. Age ratio by obese women N(%)
Age
BMI 20s 30s 40s 50s 60s Total
BMI <25 583 595 287 210 230 1905
954) (86.2) (76.7) (60.0) (54.8) (77.9)
28 95 87 140 190 540
>
BMI'2 25 (46) (13.8) (233) (40.0) (452) (22.1)
2445
Total 611 690 374 350 420 (100.0)
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Table 3. Factor analysis of direct body measurement

Factor Item Factor
1 2 3 4 5 6 7
Waist Circumference(Natural Indentation) 938 122 .090 .046 -.050 .010 -.013
Waist Depth(Natural Indentation) 930 -.003 014 .010 -.080 .000 .046
Waist Circumference(Omphalion)) 923 .070 063 057 .064 -.004 -.087
Waist Depth(Omphalion) 911 -.037 018 015 .023 -013 -.038
Belly Circumference .860 .098 .092 .070 209 -.001 -.050
Waist Breadth I(Natural Indentation) .834 .149 144 .160 127 .030 -.069
Waist Breadth(Omphalion) .819 074 048 224 211 011 -.143
Underbust Circumference .807 .168 118 .078 -.043 .162 331
Bust Depth .804 113 062 122 -.046 076 209
BMI .803 079 158 -.194 357 .064 179
Trunk size Bust Circumference 799 259 130 .095 -.038 .145 372
Bust Breadth 17 159 174 208 .085 207 267
Hip-Waist(Drop) -.671 .055 .036 145 .650 .000 015
Chest Circumference .631 243 306 .190 158 193 421
Chest Depth-standing 621 .028 .190 057 031 .169 094
Hip Depth 591 117 099 .000 S17 .013 .140
Bust Point-Bust Point 528 .086 -.037 .163 -.043 184 .028
Chest Breadth 521 -.098 149 382 135 .200 171
Upper Arm Circumference .503 142 127 -.110 430 128 .190
Neck Point to Breast Point 458 334 077 .019 -.070 113 .023
Armscye Depth 404 113 248 -.120 338 .200 126
Waist Front Length .008 .841 068 -.022 -.006 212 .084
Waist Back Length(Natural Indentation) .076 .800 311 197 051 -.176 -.127
Trunk length Neck Point to Breast Point to Waistline 113 773 .066 .005 .037 .288 .035
Cervical to Waist Length 094 732 328 264 .049 -.126 -.035
Waist Back Length(Omphalion) 324 .684 145 203 .098 -185 -.094
Waist Front Length(Omphalion) 215 .683 -.075 .005 065 227 133
Back Interscye-Length 175 .163 911 021 .056 .005 .022
Bishoulder Length .053 155 .844 .025 116 325 -175
Shoulder size Back Interscye Fold-Length 330 .148 770 011 .008 -.194 222
Biacromion Length 210 057 706 354 202 .031 142
Shoulder Length -.081 215 619 -112 .063 430 -381
Arm Length .146 219 016 .859 .054 .001 078
Height Upperarm Length .083 .186 -.047 .803 .042 -.096 232
& Arms length Underarm Length 179 -051 112 768 179 158 -154
Stature -.095 479 210 689 313 .099 013
Hip Circumference 407 236 .169 250 768 .013 .002
L Hip-Bust(Drop) -476 -.064 .011 117 .700 -.138 -382
Hip size )
Hip Width 231 133 132 438 671 .031 -125
Body Rise .043 -.186 026 422 492 .050 .140
Interscye Fold-front 326 116 -019 .046 -.033 .822 012
Front interscye breadth

Interscye front 219 .169 289 117 .086 .786 -.144
Scye depth 112 238 406 .100 .030 175 -563
Neck size & Armpit Neck Base Circumference 325 .055 134 242 -.043 -.076 .549

Armscye Circumference A52 281 .028 202 131 -.013 454




Table 4. Body shape components by direct measurement
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Factor eigen value Account(%) Summative account(%o) Factor characteristic
1 12.8 283 283 Components related to trunk size
2 4.6 102 385 Components related to trunk length
3 4.0 8.9 474 Components related to shoulder size
4 3.8 8.4 55.8 Components related to height, arms
5 33 74 632 Components related to hip size
6 23 5.1 68.3 Components related to front interscye breadth
7 2.1 4.7 73.0 Components related to neck size & armpit

Table 5. Difference verification by body type

Type Type 1 Type 2 Type 3 Type 4 F
Factor (n=120) (n=203) (n=166) (n=51)
Factor .1 -0.22 0.11 -0.50 1.69 1011744+
trunk size c b d a
Factor 2 0.12 0.10 -0.39 0.61 17.60%+*
trunk length b b c a
Factor 3 . -0.41 -0.37 0.57 0.59 50.5]+%+
shoulder size b b a a
Factor 4
height & arms 040 035 0.18 013 18.70%**
a b a b

length
F.acto'r 5 0.06 -0.41 0.30 0.52 23 76+ **
hip size b c ab a
Factor 6
front interscye -0575 0';3 0.;0 0'27 35.63%**
breadth
Factor 7
neck size & 0.87 -0.45 -0.11 0.14 50 gk

. a d c b
armpit

***p<.001, Duncan Test: (a>b>c>d)
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Table 6. Difference verification of direct measurement by type

Type 1 Type 1 Type 2 Type 3 Type 4 F
Factor (n=120) (n=203) (n=166) (n=51)
Waist Circumference 874.07 895.44 856.94 1003.22
. 100.51%**
(Natural Indentation) c b d a
Trunk length 229.34 236.00 221.27 272.82 78 Tk
c b d a
Shoulder size 904.31 925.57 890.11 1033.43 36.19%4%
c b c a
Waist Depth (Omphalion) 229.36 237.00 223.58 27835 77.92%**
c b c a
Belly Circumference 957.52 970.60 949.39 1069.08 70.75%4%
be b c a
Waist Breadth I(Natural Indentation) 282'27 29;:51 28%28 3221'88 71.89%**
Waist Breadth(Omphalion) 306.87 31065 305.26 344.08 57.41%%*
b b B a
Underbust Circumference 85523 853.86 837.80 934.37 62.54%**
b b c a
Bust Depth 254.64 254.28 246.37 287.53 50 g7HkH
b b c a
BMI 26.83 27.03 26.76 31.33 03.90%#+
b b b a
Trunk size Bust Circumference 986.55 977.78 938.57 1078.98 77.84%%*
b b c a
Bust Breadth 297.18 295.31 294.37 326.06 57 4g#ak
b b b a
. . 103.37 63.70 124.41 39.51 e
Hip-Waist(Drop) b c a b 51.47
Chest Circumference 93805 923.29 93234 1009.22 67.78%**
a b b a
Chest Depthrstanding 207.87 209.41 208.19 234.06 36.90%+*
b b b a
. 242.52 238.59 238.20 273.00 ok
Hip Depth b b b a 49.93
Bust Point-Bust Point 194.82 197.78 191.58 212.29 20.30%#*
be b c a
Chest Breadth 298.74 294.27 299.52 319.24 23 55kH
b b b a
Upper Am Circumference 303.08 301.59 304.05 336.59 45 45H5k
b b b a
Neck Point to Breast Point 287.82 291.67 283.57 314.57 26.75%**
be b c a
Armscye Depth 112.53 112.17 115.71 131.37 30.054%+
c c b a
Waist Front Length 352.71 354.41 346.28 366.57 12.10%%%
b b c a
Waist Back Length(Natural 397.59 394.86 392.98 413.14
. 10.90%***
Indentation) b b b a
Neck Point to Breast Point to Waistline 43?3'60 431'03 42%33 451'37 16.32%**
Trunk length 430.53 424.67 424,77 446.24
Cervical to Waist Length ’ ’ ’ ’ 15.25%**
b b b a
Waist Back Length (Omphalion) 446.21 441.58 436.05 47075 28.20%**
b be c a
Waist Front Length (Omphalion) 39%33 391'64 389c.91 41;'39 19.46%**
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Table 6. Difference verification of direct measurement by type(continued)

Type Type 1 Type 2 Type 3 Type 4 F
Factor (n=120) (n=203) (n=166) (n=51)
Back Interscye-Length 36592 366.75 384.54 400.98 48.55%**
c c b a
Bishoulder Length 358.53 370.19 389.67 395.67 65.66%+*
d c b a
Shoulder size Back Interscye Fold-Length 37?3'14 3670'97 38:)'03 402'59 33.61%**
Biacromion Length 397.22 384.54 406.48 418.39 50.40%**
c d b a
Shoulder Length 106.27 118.08 124.55 124.10 60,855+
c b a a
Am Length 543.11 525.98 534.37 543.71 15.80% %+
a c b a
. Upperarm Length 322.38 303.63 310.01 314.80 31 30%+
Height a d c b
& Arms length
2 Underarm Length 419.17 411.74 427.78 432.65 15.20%%#
b c a a
Stature 1560.49 1522.44 1557.66 1560.37 18.01#%#
a b a a
Hip Circumference 97743 959.14 981.35 1042.73 49 9]+
b c b a
Hip-Bust(Drop) -9.12 -18.65 22.78 -36.25 24 93k
L b b a c
Hip size 33427 327.89 33837 34876
Hip Width ’ ’ ’ ’ 27.66%**
b c b a
Body Rise 267.63 249.69 266.60 261.80 28074+
a b A a
. Interseye Fold-front 348.57 371.27 366.63 389.75 37 09w+
Front interscye c b b a
breadth
Interscye, front 314.54 333.00 337.79 350.14 34.00%+*
c b b a
15532 173.06 175.18 179.75 .
Scye depth . b b a 45.94
Neck size & Neck Base Circumference 420.78 401.00 405.81 425.84 30 5]
Armpit a b b a
Armscye Circumference 426.37 412.68 41083 44161 38.67***
b c c a
**%p<.001, Duncan Test: a>b>c>d)
Table 7. Caracteristic of somatotype by type
Type Characteristic N(%)
Type 1 lower body obesity with long stature and arms in proportion to the trunk length 120(22.2)
Type 2 most parts which were near average sizes of overweight body shape and short height and arms 203(37.6)
Type 3 the smallest body shape in four groups with the most distinct body figure 166(30.7)
Type 4 the fattest group, and the abdominal obesity type with waist bigger 51(9.4)
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Table 8. 3D body shape

Front

Side Back

Type 1

Type 2

Type 3

Type 4

Table 9. Age ratio by body type N(%o)
A s 30s 40s 50s 60s  Total
Type
8 24 31 26 31 120
Type 1
(286) (253) (356) (186) (163) (222)
e s 19 21 59 99 203
P (17.9)  (200) (4.1) @2.1) (52.1) (376
Mee3 13 43 29 2 37 166
P (536)  (453) (333) (300) (19.5) (30.7)
9 6 13 23 51
Type d 0 95 (69 (93 (23.0) (94)
ol 2B 95 87 140 190 540
% 100)  (100)  (100)  (100)  (100)  (100)
x=6221""
*rp< 001
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