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Lower Body Types Classification according to Waist and Thigh Shapes
in Korean Woman in Their 20s
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Abstract: This study classified lower body shape according to thigh and waist shape to improve the fit of skinny blue
jeans in adult women in their 20s. We analyzed the three-dimensional automatic measurement data, three-dimen-
sional indirect measurement data, and index data using the three-dimensional female (20-29 years old) body scan data
provided by Size Korea (6" " Korean Human Dimensional Survey Project). Factor analysis was performed to classify
body type. We selected and analyzed 34 items related to thigh shape based on index items, angle items, and pro-
trusion amount items from 99 items; consequently, seven factors were extracted and 82.39% of the total variance was
explained. Cluster analysis according to factor analysis classified it into 4 types, and a post-test Duncan test was con-
ducted to classify thigh features according to classified types. As a result, the characteristics of lower body shape
according to the thigh types of women in their 20s are as follows. Lower Body Type 1 is shape with a more prominent
belly and less prominent thighs. Lower Body Type 2 is a slender body figure with larger hips. Lower Body Type 3
has more prominent thighs compared to the waist and belly. Lower Body Type 4 has both a prominent belly and prom-

inent thighs.
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Table 1. Classification of measurement items

Variable Measurements Itmes

Stature, Waist H., Abdominal H., Waist H.(Omphalion), Knee H., Crotch H., Waist C., Waist C.(Omphalion),
3D body measurement Abdominal C., Hip C., Gluteal fold C., Knee C., Calf C., Minimum leg C., Ankle C., Body rise, Waist to Hip
items L., Outside Leg L., Waist to lateral malleolus, Waist W., Waist W.(Omphalion), Hip W., Abdominal W., Waist

D., Waist D.(Omphalion), Hip D., Abdominal D., Weight, BMI

Gluteal fold H., Midthigh H., Waist to Gluteal fold H., Thigh vertical L., Crotch L., Waist to Knee L., Thigh

C., Midthigh C., Upper Knee C., Front thigh A., Back thigh A., Lower thigh slope A., Upper thigh slope A.,

Gluteal fold D., Thigh D., Midthigh D., Upper Knee D., Gluteal fold W., Thigh W., Midthigh W., Upper Knee

W., Crotch W., PR1(Lateral Crotch P.), PR2(Lateral Gluteal fold P.), PR3(Lateral Thigh P.), PR4(Lateral 33
Midthigh P.), PR5(Lateral Upper Knee P.), PR6(Gluteal fold of Front thigh P.), PR7(Thigh of Front thigh P.),
PR8(Midthigh of Front thigh P.), PR9(Gluteal fold of Back thigh P.), PR10(Thigh of Back thigh P.),
PR11(Midthigh of Back thigh P)

Waist C., 1/2 Waist C., Waist C.(Omphalion), Hip C., Gluteal fold C., Midthigh C., Upper Knee C., Waist W.,
1/2 Waist W., Waist W.(Omphalion), Hip W., Gluteal fold W., Midthigh W., Upper Knee W., Crotch W., Waist
D., Waist D.(Omphalion), Hip D., Gluteal fold D., Midthigh D., Upper Knee D., Thigh vertical L., Waist to
Knee L., Waist W./Waist D., Gluteal fold W./Gluteal fold D., Thigh W./Thigh D., PR1/PR3, PR2/PR3, PR4/
PR3, PR5/PR3, Hip C.-Waist C., Hip C.-Thigh C., Waist C.-Thigh C., Thigh C.-Knee C., 1/2 Waist C.-Thigh
C., WHR(Waist C./Hip C.)

Total 99
H.=Height, L.=Length, C.=Circumference, W.=Width, D.=Depth, A.=Angle, P.=Protrusion

3D body indirect
measurement items

Index value items 36

Fig. 1. 3D body indirect measurement items.

S AN W 1037 S9N gt A gEE 2o Jrjo] 27| 78| (Gluteal fold depth), WTF %7 (Thigh
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Table 2. 3D body indirect measurement items

Measurements
1. Gluteal fold H.
Height 2. Midthigh H.
3. Waist to gluteal fold H.
4. Thigh vertical L.
Length 5. Crotch L.
6. Waist to Knee L.
7. Thigh C.
Circumference 8. Midthigh C.
9. Upper knee C.
10.  Front thigh A.
11.  Back thigh A.
Angle
12. Lower thigh slope A.
13.  Upper thigh slope A.
14.  Gluteal fold D.
15.  Thigh D.
Depth
16.  Midthigh D.
17.  Upper Knee D.
18.  Gluteal fold W.
19.  Thigh W.
Width 20.  Midthigh W.
21. Upper knee W.
22. Crotch W.
23. PR1 Lateral crotch P.
24. PR2 Lateral gluteal fold P.
25. PR3 Lateral thigh P.
26. PR4 Lateral midthigh P.
27. PRS Lateral upper knee P.
Protrusion ~ 28. PR6 Gluteal fold of front thigh P.
29. PR7 Thigh of front thigh P.
30. PR8 Midthigh of front thigh P.
31. PR9 Gluteal fold of back thigh P.
32. PR10 Thigh of back thigh P.
33. PRI1 Midthigh of back thigh P.

H.=Height, L.=Length, C.=Circumference, W.=Width, D.=Depth,
A.=Angle, P=Protrusion
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Table 3. The descriptive statistics result of index value data

(N=203)
Measurements Min. Max. Mean S.D.
Waist C. / Thigh C. 1.10 1.56 1.29 0.08
1/2 Waist C. / Thigh C. 0.55 0.78 0.65 0.04
Waist C.(Omphalion) / Thigh C. 1.23 1.72 143 0.08
Hip C. / Thigh C. 1.59 1.95 1.72 0.06
Gluteal fold C. / Thigh C. 0.97 1.21 1.03  0.04
Midthigh C. / Thigh C. 0.82 9.15 0.92 0.58
Upper Knee C. / Thigh C. 0.63 0.80 0.70 0.03
Waist W. / Thigh W. 1.20 1.88 1.47 0.09
1/2 Waist W. / Thigh W. 0.60 0.94 0.73  0.05
Waist W.(Omhpalion) / Thigh W. 1.45 1.91 1.66 0.09
Hip W. / Thigh W. 1.80 2.34 2.00 0.08
Gluteal fold W. / Thigh W. 0.95 1.06 1.01  0.02
Midthigh W. / Thigh W. 0.76 0.98 0.85 0.04
Upper Knee W. / Thigh W. 0.60 0.80 0.68 0.03
Crotch W. / Thigh W. 0.96 1.20 1.05 0.04
Waist D. / Thigh D. 0.84 1.28 1.08 0.09
Waist D.(Omphalion) / Thigh D. 0.88 1.43 1.13 0.09
Hip D. / Thigh D. 1.14 1.48 1.31 0.06
Gluteal fold D. / Thigh D. 0.96 1.15 1.05 0.03
Midthigh D. / Thigh D. 0.81 1.01 0.90 0.03
Upper Knee D. / Thigh D. 0.63 0.85 0.72 0.04
Thigh vertical L. / Stature 0.15 0.22 0.18 0.01
Waist to Knee L. / Stature 0.27 0.38 0.36 0.01
Waist W. / Waist D. 1.12 1.69 1.38 0.10
Gluteal fold W. / Gluteal fold D. 0.80 1.11 0.97 0.05
Thigh W. / Thigh D. 0.88 1.15 1.01 0.05
PR1 / PR3 0.16 1.41 1.03 0.10
PR2 / PR3 0.82 1.33 1.04 0.06
PR4 / PR3 0.09 0.89 0.72 0.10
PR5 / PR3 0.00 1.22 041 0.18
Hip C. - Waist C. 120.60 340.10 228.45 34.79
Hip C. - Thigh C. 32271 489.84 384.11 26.74
Waist C. - Thigh C. 53.64 314.00 155.66 42.46
Thigh C. - Knee C. 105.12 27334 186.28 25.25
1/2 Waist C. - Thigh C. —242.47 -110.40 -189.26 25.65
WHR (Waist C. / Hip C.) 0.64 0.88 0.75 0.04

H.=Height, L.=Length, C.=Circumference, W.=Width, D.=Depth,
A.=Angle, P=Protrusion
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Table 4. Factor analysis of 20’s female’s thigh shapes

Factor

Measurments 1 2 3 4 5 6 7 Commun-ality (h%)
Waist D. / Thigh D. .904 -.097 —-.048 .010 058 0.65 .105 .848
Waist D.(Omphalion). / Thigh D. .878 —.140 —-112 032 .002 .046 147 .827
Waist C. / Thigh C. 848 -379 .064 285 .087 .088 -.092 971
1/2 Waist C. / Thigh C. .846 -385 .055 283 .088 .087 -.080 970
Waist C. - Thigh C. .845 -384 .160 121 144 156 -.032 948
Waist C.(Omphalion) / Thigh C. 793 -320 .028 309 .044 .050 .003 832
WHR (waist C. / Hip C.) 740 —.496 .144 —-.245 122 129 -.098 917
1/2 Waist C. - Thigh C. .703 -318 —-.127 .508 —-.042 —-.040 -.190 .908
Hip D. / Thigh D. .657 .039 -.269 241 -.074 .018 364 703
PR2 lateral gluteal fold P. -263 935 .041 016 024 -.064 .061 954
PR3 lateral thigh P. —-.288 922 .015 —-.048 -.003 —-.125 —-.054 954
PR4 lateral midthigh P. -172 915 -.033 —-.002 -.031 .059 -.157 .896
PR1 lateral crotch P. -.205 .888 .019 .005 .029 —-.056 .080 841
Waist to thigh A. -317 .842 -.002 .107 078 -.097 .045 .838
PRS lateral upper knee P. —.148 .829 —-.108 .054 —-.156 —-.008 —-.349 .870
PRY gluteal fold of back thigh P. .040 -.016 903 —-.024 -328 .025 .088 934
PRI10 thigh of back thigh P. -.027 015 .897 -.085 —-347 -.035 057 937
Back thigh A. .005 -.001 .864 —-.098 -360 -.014 .105 .896
PRI1 midthigh of back thigh P. 015 .007 .848 -.032 -309 027 075 .822
Upper knee D. / Thigh D. 158 176 -.599 .043 -213 576 112 .806
Hip W. / Thigh W. .091 —-.044 —-115 .893 -.076 —-.026 -.110 .839
Crotch W. / Thigh W. 019 116 —-.098 .882 .000 -.056 -.096 814
Hip C. / Thigh C. 368 .081 -.123 817 -.027 —-.034 —-.008 827
Gluteal fold W. / Thigh W. 172 019 .061 708 109 211 111 .603
Gluteal fold D. / Thigh D. 288 -.027 155 442 -.026 253 346 488
PR7 thigh of front thigh P. .065 -.036 —.288 -.012 .858 .005 .051 827
PR6 gluteal fold of front thigh P. 077 —-.011 -.306 -.036 845 —-.041 078 .822
Front thigh A. .097 —-.095 =271 .000 .829 071 .091 793
PR8 midthigh of front thigh P. 014 .084 -.170 .023 767 .084 -.009 632
Upper knee C. / Thigh C. 126 .010 —-.170 125 -.073 .866 —-.040 817
Upper knee W. / Thigh W. -.030 -.144 114 025 010 853 -.077 768
Midthigh W. / Thigh W. .094 -.199 214 -.101 233 .801 .103 811
Midthigh D. / Thigh D. .166 .012 -335 .078 133 .563 304 573
Thigh to knee A. .004 -213 269 -.149 193 062 739 727

H.=Height, L.=Length, C.=Circumference, W.=Width, D.=Depth, A.=Angle, P.=Protrusion

A 7, 74719982 69.86%°] T}
82 62 FEEH, AFEYHD, STV, S
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Table 5. Contents of the factor
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Factor contents The Measurements Eigenvalue Variance  Accumulative
number g (%) variance (%)
Waist D./Thigh D., Waist D.(Omphalion)./Thigh D., Waist C./Thigh
Horizontal size of 9 C., 1/2 Waist C./Thigh C., Waist C.-Thigh C., Waist C.(Omphalion)/ 6.544 19.24 19.24
waist and belly Thigh C., WHR (waist C./Hip C.), 1/2 Waist C.-Thigh C., Hip D./ ’ ’ ’
Thigh D.
Lateral protrusion of PR2 Lateral Gluteal fold P, PR3 Lateral Thigh P, PR4 Lateral
2 P . 6 Midthigh P., PR1 Lateral Crotch P., Waist to Thigh A., PRS Lateral 5.843 17.18 36.43
thigh
Upper Knee P.
Back protrusion of PRY Gluteal fold of Back thigh P, PR10 Thigh of Back thigh P,
ack profrusion O 5 pack thigh A., PR11 Midthigh of Back thigh P, Upper Knee D/ 4.234 1245 48.88
thigh .
Thigh D.
. . Hip W./Thigh W., Crotch W./Thigh W., Hip C./Thigh C., Gluteal fold
4 Size of hip > W/Thigh W, Gluteal fold D./Thigh D. 3681 1082 9.7
Front protursion of 4 PR7 Thigh of Front thigh P., PR6 Gluteal fold of Front thigh P., Front 3453 1015 69.86
thigh thigh A., PR8 Midthigh of Front thigh P. ’ ’ ’
. . Upper Knee C./Thigh C., Upper Knee W./Thigh W., Midthigh W./
6 Size of lower thigh 4 Thigh W,, Midthigh D./Thigh D. 3.004 8.83 78.70
g Width ratio of calf o 0 Knee AL 1256 3.69 82.39

and thigh

H.=Height, L.=Length, C.=Circumference, W.=Width, D.=Depth, A.=Angle, P.=Protrusion

*PR is protrusion in this study
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Table 6. The result of ANOVA of factor scores by thigh shapes (N=203)
Factor Factor contents Cluster 1 (n=118) Cluster 2 (n=38) Cluster 3 (n=21) Cluster 4 (n=26) F-value

1 Horizontal size of waist and belly 29 —57a —.65a .03b 123417

2 Lateral protrusion of thigh 26¢ ~8la 35¢ -28b 15337

3 Back protrusion of thigh —38a .00b 1.68¢ 36b 43.725™

4 Size of hip —.13a 3la —.16a 27a 28117

5 Front protursion of thigh —-.12b .59¢ —77a 32¢ 11817

6  Size of lower thigh —.08b —78 .16b 1.39¢ 39335

7 Width ratio of calf and thigh —07a —12a —49 92b 10.820™
- p<.001, p<.()5, Duncan’s test a>b>c
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Table 7. Figure feature by thigh types

Type 1

Front view
Side view
Front view Side view
Type 1 Type 2 Type 3 Type 4

Fig. 2. Comparison of silhouette.
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