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Lower Body Type Classification by Buttocks Shapes of Korean Women in Their 20's

Se-Lin Choi, and Wol-Hee Do’

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

Abstract : The purpose of this study is for size suitability and fitness improvement for Korean 20's women. This study
has classified hip types of 20's women by the 6th Korean Anthropometric Survey(Size Korean), then compared their lower
body-type by hip types each other. The results are as follows. Factor analysis in sorting hip types can be explained 77.72%
by nine factors. And cluster analysis can be divided into three types. Type 1 is referred to as a general type which has
the largest size in the 'Hip circumference’, but the buttocks's horizontal sizes are in the middle size besides the hip line.
Type 2 is referred to as a protruding type in upper buttocks which is large in protruding volume of upper buttocks, but
the buttock's horizontal sizes are small including 'Hip circumference', and buttock's horizontal section form close to circle.
Type 3 is referred to as a type which is contrary to Type 2. Type 3 is small in protruding volume of upper buttocks, but
large in lower buttocks, and the protrusions in whole buttocks are small, so the side view of Type 3 made gentle fit shape.
By these results, the study could classify lower body of 20's women, and it can be basic data for new sizing systems and

pattern development of bottoms.
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Measurements Measurements
1 Stature
) 545 Waist to Hip H.
2 Waist H. )
3 Abdominal H. Height
/Stature
4 Waist H.(Omphalion) 55 Waist to Gluteal Fold H.
5 Hip H.
Height
6 Crotch H. 56 Body Rise
7 Middle Hip H." - Waist to Hio L
x aist to Hip L.
8 Gluteal Fold H. Length P
. /Stature
9 Waist to Hip H. . .
. . 58 Back Waist to Hip L.
10 Hip to Gluteal Fold H.
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Table 1. Continued

Measurements Measurements
11 Body Rise 59 Back Waist to Gluteal Fold L.
12 Waist to Hip L. .
. 60 Waist C.
Length 13 Waist to Lateral Malleolus
14 Back Waist to Hip L." . 61 Abdominal C.
15 Back Waist to Gluteal Fold L. Circumference/ ‘ ,
- Hip C. 62 Waist C.(Omphalion)
16 Waist C.
17 Abdominal C. 63 Gluteal Fold C.
18 Waist C.(Omphalion) . .
64 Middle Hip C.
Circumference 19 Hip C.
20 Gluteal Fold C. 65 Waist B.
21 Middle Hip C."
N 66 Abdominal B.
22 Thigh C.
23 Waist B. ) ) 67 Waist B.(Omphalion)
. Width/Hip W.
24 Abdominal B.
. . 68 Middle Hip W.
25 Waist B.(Omphalion)
Width 26 Hip W.
. . « 69 Gluteal Fold W.
27 Middle Hip W.
28 Gluteal Fold B." 70 Waist D.
29 Thigh B."
71 Abdominal D.
30 Waist D.
31 Abdominal D. . .
. . . 72 Waist D.(Omphalion)
32 Waist D.(Omphalion) Depth/Hip D.
Depth 33 Hip D. . .
* 73 Middle Hip D.
34 Middle Hip D.
35 Gluteal Fold D.”
. . 74 Gluteal Fold D.
36 Thigh D.
37 A 1(Upper Buttock A.)" ] ]
N 75 Waist B./Waist D.
38 A 2(Lower Buttock A.)
39 A 3(Upper Abdominal Slope)* . . .
Angle . N Width/Depth 76 Abdominal B./Abdominal D.
40 A 4(Lower Abdominal Slope)
41 A 5(Upper Lateral Buttock Slope)”
(Upp P )* 77 Hip W./Hip D.
42 A 6(Lower Lateral Buttock Slope)
43 P 1(Middle of Waist and Middle Hip)* 78 P 1/P 4
44 P 2(Middle Hip)* 79 P 2/P 4
45 P 3(Middle of Buttock and Middle Hip)"
x 80 P 3/P 4
46 P 4(Buttock)
. 47 P 5(Buttock and Gluteal Fold)* .
Protrusion X Protrusion/P. 81 P 5/P 4
48 P 6(Gluteal Fold)
49 P 7(Abdominal)’
. o 82 P 6/P 4
50 P 8(Lateral Middle Hip)
« 83 P 7/P 4
51 P 9(Lateral Buttock)
84 P 8P 9
52 Weight . 85 Hip C.-Waist C.
Others Calculation . .
53 BMI 86 Abdominal C.-Waist C.

H.=Height, L.=Length, C.=Circumference, W.=Width, D.=Depth, B.=Breadth, A.=Angle, P=Protrusion
: Measurement items only in this study
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Fig. 1. Measurements.

Table 2. The descriptive statistics (N=208)
Measurements Min. Max. Mean S.D.
Hip H./Stature 4610 .5220 4906 0116
Waist to Gluteal Fold H./Stature 1550 2410 .2001 .0138
Body Rise/Stature 1030 1560 1310 .0088
Waist to Hip L./Stature .1060 1610 1361 .0092
Back Waist to Hip L./Stature .0790 1560 1209 0111
Back Waist to Gluteal Fold L./Stature .1380 2240 .1866 0122
Waist C./Hip C. .6440 .8810 7505 .0388
Abdominal C./Hip C. 7570 9830 .8661 .0381
Waist C.(Omphalion)/Hip C. 7300 9580 .8327 .0408
Gluteal Fold C./Hip C. 5310 .6600 .5997 0227
Middle Hip C./Hip C. 7050 1.1000 .8965 .0581
Waist B./Hip W. .6060 .8810 7364 .0413
Abdominal B./Hip W. 7240 9650 .8576 .0390
Waist B.(Omphalion)/Hip W. 7190 9580 8312 .0398
Middle Hip W./Hip W. 71290 1.0850 9077 .0540
Gluteal Fold W./Hip W. 4170 .5900 .5079 .0330
Waist D./Hip D. 7080 9560 .8237 0524
Abdominal D./Hip D. 71790 1.0710 .9250 .0504
Waist D.(Omphalion)/Hip D. 7390 1.0450 .8638 .0537
Middle Hip D./Hip D. .6090 1.3620 9611 .1091
Gluteal Fold D./Hip D. .5540 1.0780 .8201 .0855
Waist B./Waist D. 1.1180 1.6910 1.3753 .0978
Abdominal B./Abdominal D. 1.1400 1.7600 1.4253 .0900
Hip W./Hip D. 1.2940 1.7850 1.5363 .0872
P 1/P 4 -.6920 4000 .0825 1367
P 2/P 4 -.0870 1.5380 .3883 1839
P 3/P 4 .0000 7.2410 .8066 4748
P 5P 4 1150 1.5000 .8498 1736
P 6/P 4 -.6090 1.0570 .3469 2432
P 7/P 4 -.1670 .8000 .1939 .1654
P &P 9 .0710 2.3330 .5901 1744
Hip C. - Waist C. 120.60 340.10 228.48 34.56
Abdominal C. - Waist C. 5.30 174.20 106.13 25.30

*H.=Height, L.=Length, C.=Circumference, W.=Width, D.=Depth, B.=Breadth, A.=Angle, P=Protrusion
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Factor Contents Measurements Eigenvalue anane variance
(%)
(%)
. . Waist B.(Omphalion)/Hip W., Waist C.(Omphalion)/ Hip C., Abdominal C./
H 1 f th
1 be‘;f‘zoma size of the Hip C., Waist C./Hip C., Abdominal B./ Hip W. Waist W/Hip W,, Hip C. - 6.105  19.693  19.693
Y Waist C.
Horizontal size of the Gluteal Fold W./Hip W., Middle Hip W./Hip W., Middle Hip D./Hip D.,
2 2 10. 2
hips Gluteal Fold D./Hip D., Middle Hip C./Hip C. 3275 0565 30.257
3 Protrusion of the upper Middle Hip P./Buttock P., P. of Middle of Waist and Middle Hip/Buttock P., 3.068 9.896 40153
hip Upper Buttock A., P. of Middle of Buttock and Gluteal Fold ’ ' ’
4 Length of the hip Body Rise/Stature, Waist to Hip L./Stature, Hip H./Stature 2.748 8.866 49.018
5 Hip flattening Abdominal B./Abdominal D., Waist W./Waist D., Hip W./Hip D. 1.970 6.356 55375
6 Back length of the hips Back Waist to Hip L/Stature, Back Waist to Gluteal Fold L./Stature 1.814 5.852 61.227
7 Belly protrusion Upper Abdominal Slope, Lower Abdominal Slope, Abdominal P./Buttock P. ~ 1.795 5.791 67.018
8 Protrusion of the lower hip Lower Buttock A., Gluteal Fold P./Buttock P. 1.665 5.372 72.390
9 Lateral hip protrusion Lateral Middle Hip P/Lateral Buttock P., Upper Lateral Buttock Slope 1.227 3.960 76.350
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Table 4. Factor analysis of 20's female's buttocks shapes

Factor

Measurments 1 2 3 4 5 6 7 8 9 n’
Waist B.(Omphalion)/Hip W. 925  -053 -010 -005 -054 -033 -061 -069 -042 872
Waist C.(Omphalion)/Hip C. 902  -074 049 -008 -167 -066  .006 .065 011 .859
Abdominal C./Hip C. 890  -.094 -004 -041 -072 -002  .092 .039 .005 .818
Waist C./Hip C. 880  -.095 .004 -118 -251 012 017 .067 .108 877
Abdominal B./Hip W. 863  -052 -064  .005 .071 032 .011 -075  -014 764
Waist W./Hip W. 863  -104 -018 -250 -058 087 -020 -076  .030 .837
Hip C. - Waist C. -839 -020 -028 205 35 -010  -003  -098 -115  .789
Gluteal Fold W./Hip W. -065 846  -107 -059 -048 -039 -045 035 -160 .767
Middle Hip W./Hip W. -020 836 -049 -018 010 -131 -058  .016 .190 760
Middle Hip D./Hip D. -159 812 154 .058 176 -011 138 159 133 .804
Gluteal Fold D./Hip D. -290 794 -050  .052 295 .043 004  -017 075 815
Middle Hip C./Hip C. 073 445 238 .020 281 -170 109 274 -099 465
Middle Hip P/Buttock P. .007  -084 850 -132 .034 -041 -029 -010 .045 752
P. of Middle of Waist and Middle Hip/Buttock P. -018  .114 785 -083 -057 -123 -180  .102 .007 .698
Upper Buttock A. -114 112 764 -044 058 029 -230 -344 -040 788
P. of Middle of Buttock and Gluteal Fold/Buttock P.  .139  -243 594 170 -010 073 -028 -379 -032 611
Body Rise/Stature -134 027  -.041 955 015 .046 .021 083  -033 942
Waist to Hip L./Stature -206 016  -.021 944 .025 034 015 093 -043 946
Hip H./Stature .141 .023 .08  -708 .160 -166 -036  .029 -107  .597
Abdominal B./Abdominal D. -296 194 -068  .054 .786 009  -138  -.031 .059 774
Waist W./Waist D. -140  .116 034 -351 743 100 -061  -115  -.051 739
Hip W./Hip D. =528 179 .053 .141 593 -024 067 172 147 741
Back Waist to Hip L/Stature -009 -081 -093  .152 022 .899 056  -032 058 .855
Back Waist to Gluteal Fold L./Stature 048  -094 043 .059 .041 .888 055  -008 -163  .837
Upper Abdominal Slope -003 -038 -282 -040 -.039 -.021 768 074 -121 .695
Lower Abdominal Slope -023  .163 .023 .098  -130 177 735 036 .025 627
Abdominal P./Buttock P. 077 -136  -502 015 085  -067 679 .028 .025 51
Lower Buttock A. 017 23 -098 175 -033 057 -.045 793 .065 .695
Gluteal Fold P./Buttock P. -004 -098  .563 .039 .037 186 -161  -703  .020 .884
Lateral Middle Hip P./Lateral Buttock P. -019 -030 .031 -08 .169 -114 -028 .176 776 .686
Upper Lateral Buttock Slope =212 -263 034 -187 177 -.025 .060 181 -.637 623
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Table 5. The result of ANOVA of factor scores by buttocks shapes (N=208)
Type 1 Type 2 Type 3
F F F
actor actor contents (n=147) (n=30) (n=31)
1 Horizontal size of the belly -12a 28a .05a 3.043
2 Horizontal size of the hips -.15a ASb -.20a 7.710™"
3 Protrusion of the upper hip .06b 35b -1.44a 29985
4 Length of the hip 24b -.68a 21b 19.583"
5 Hip flattening -24a 56b .18ab 14.126™
6 Back length of the hips -.05 -.02 -32 1.175
7 Belly protrusion -.08 .08 34 1.650
8 Protrusion of the lower hip 23b -.09b -1.41a 29229
9 Lateral hip protrusion .18b -49a .06b 9355
*pS.OS **pé.Ol, ***pS.OOI, Duncan multiple range test: a<b
o} IfAE 1,795, A HEFe] 5.79%]c). 22l 9 JuolHMNE, JHolSNREET B
82l 8& ‘YWolsHAAME, B AHESE FHOE Fow Juo|dES allelet & & o, Al 1.227
o] BB /1T ACAR, GYINLERDS el A 0] 396 UIAE el
‘FEolsMtE= a9 elEt stk LAAE 166501, XA
W] 5.37%9] ‘—é%‘i“% 7= 3.3. Ho| Hele| 7Est
Table 6. Figure feature by hip types
Type 1 Type 2 Type 3
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Table 7. The result of ANOVA by clusters of buttocks shapes (N=208)
Cluster Type 1 Type 2 Type 3 Total F
Measurements (n=147) (n=30) (n=31) (n=208)
Hip H. 789.02a 805.74b 789.85a 79336 4693"
Crotch H. 719.29a 732.79 718.05a 722.62 3.384"
Waist to Hip H. 214.95b 202.18a 216.64b 211.85 16.042"
Waist to Gluteal Fold H. 109.02a 120.97b 105.73a 111.76 5057
Body Rise 214.95b 202.18a 216.64b 211.85 16.042"
Waist to Hip L. 223.41b 209.72a 224.91b 220.06 16703
Hip C. 923.18a 904.12a 919.53a 917.99 3.435"
Gluteal Fold C. 555.35b 537.12a 556.32b 550.79 3.086"
Waist D. 184.99a 177.03a 185.28a 182.99 3.060"
Middle Hip D. 209.57a 220.66b 209.74a 212.41 5316~
Al 17.38b 19.18¢ 9.08a 17.08 54.193""
A2 30.46a 30.69a 36.76b 31.09 10.081°"
A3 733a 6.71a 13.76b 7.76 10.594™
A6 9.98ab 9.61a 10.00b 9.89 3.584"
P1 5.02b 7.50b -1.73a 5.04 12,680
P2 23.23b 24.78b 5.63a 22.01 23.143™
P3 44.87b 52.65b 19.85a 4457 9987
P4 55.76b 58.38b 37.26a 54.74 24.904™"
P5 50.01b 48.32b 21.52a 46.97 40.579""
P6 23.91b 22.59b -5.86a 20.85 423517
P7 9.96a 741a 13.23b 9,61 5319™
P8 26.99b 2239 26.27b 2575 8.482""
Waist to Hip H./Stature 133b .125a 134a 131 24.129""
Waist to Gluteal Fold H./Stature .068a .074b 065a 069 47"
Body Rise/Stature .133b 1252 134b 131 24.129"
Waist to Hip L./Stature .138b 129a 139 136 254177
Back Waist to Hip L./Stature .122a .118a .120a 121 3.072"
Waist B./Hip W. 731a 752b 734a 736 5.498"
Gluteal Fold W./Hip W. 504a 518a 507a 508 3.627"
Middle Hip D./Hip D. 939 1.02b 952a 961 11.614™
Gluteal Fold D/Hip D. 809a 851b 814ab 820 4809
Waist B./Waist D. 1353a 1.439b 1361a 1375 17.433™
Abdominal B./Abdominal D. 1.410a 1.459b 1.441ab 1425 6.415"
PP 4 .084b .125b -047a 082 12275
P 2P 4 409 418b 156a 388 19776
P 3/P 4 803b 909b 548 807 4.176™
P 5P 4 .895b .829b 583a 850 37.098""
P 6P 4 A10b 368b -.160a 347 76.293""
P 7/P 4 .193a 137a 362b 194 14.698""
P8P 9 612a 531a 599 590 4261"
Hip C. - Waist C. 232.74a 217.66a 228.17a 228.48 3.725"
BMI 21.48a 2031a 20.97a 21.13 4305"

*pé.OS, **pé.Ol, ***pé.OOI, Duncan multiple range test: a<b
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