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Body Shape Classification of the Lower Body of Obese men in their 30’s and 40’s
for Slacks Pattern Development
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Abstract: This study provided data for classifying and characterizing the lower half of the body shape for obese adult men
in their 30s and 40s. Data of 492 adult males who were obese with a WHO criteria of >25 BMI were used for analysis.
The results of the study are as follows. Six factors extracted from the factorial analysis as independent factors for cluster
analysis were classified into three types. Type 1 (65.4%) had the lowest height of the lower half of the body with short cir-
cumference and length. Type 2 (20.3%) had the lowest height of the lower half of the body with the largest thickness, width
and circumference from the back to the hip, but short in length. Type 3 (14.2%) had the lowest height of the lower half
of the body with medium height and waist-height; however, the curve from the waist to the hip was the largest with the
largest waist circumference, hip circumference, and width and thickness of the lower half of the body. This study will help
to design a slack pattern that utilizes body shape characteristics of men in their 30s and 40s. In a follow-up study, we analyze
the slack pattern and educational pattern by the company and study the necessity for a slack pattern for obese males.
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Table 1. Anthropometric measurements

Measurement items

1. Stature

2. Waist height

3. Waist height(Omphalion)
4. Hip height

5.1lian spine height

6. Crotch height

7. Knee height

8. Waist breadth

9. Waist breadth(Omphalion)
10. Hip width

11. Waist depth

12. Waist depth(Omphalion)
13. Hip depth 29. Crotch length(Omphalion)
14. Waist circumference 30. Thigh vertical length

15. Waist circumference(Omphalion) 31. Outside leg length

16. Abdomen circumference 32. Weight

Calculation items

17. Hip circumference

18. Thigh circumference

19. Mid-thigh circumference
20. Knee circumference

21. Lower knee circumference
22. Calf circumference

23. Minimum leg circumference
24. Ankle circumference

25. Total length

26. Body rise

27. Waist to hip length

28. Crotch length

33. Drop 1 (Drop 1= Hip circumference-Waist circumference)
34. Drop 2 (Drop 2= Hip circumference-Waist circumference(Omphalion))
35.BMI (BMI=Waist(kg)/Height(m)?)
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Table 2. Fatness differences in mean value of lower body measurements

(Unit=mm, N=844)

Age Standard (#=352) Obese (1#=492)
Measurements M SD M SD fHtest
Stature 1718.3 5.7 1725.2 5.2 -1.834
Waist height 1049.0 4.1 1086.6 43 —12.644%**
Waist height(Omphalion) 1006.2 4.1 1003.7 4.0 .881
Height Hip height 915.5 10.2 8424 3.7 12.751%**
Ilian spine height 931.2 4.0 930.0 4.0 403
Crotch height 785.1 3.6 776.0 3.6 3.604%**
Knee height 4457 2.5 448.8 2.4 -1.768
Waist breadth 271.4 1.6 307.8 1.8 —30.298%***
Width Waist breadth(Omphalion) 280.0 1.6 3153 1.8 —29.143%**
Hip width 320.8 1.2 339.5 1.3 —20.319%**
Waist depth 201.5 1.8 241.9 22 —28.519%**
Depth Waist depth(Omphalion) 200.6 1.6 238.2 22 —27.713%**
Hip depth 212.1 1.7 243.5 1.9 —24.198%**
Waist circumference 789.3 49 916.5 6.1 —33.423%**
Waist circumference(Omphalion) 807.3 49 930.3 6.0 —32.396%**
Abdomen circumference 815.1 4.7 931.8 6.0 —31.283***
Hip circumference 9222 3.7 1003.1 43 —28.884%**
Thigh circumference 541.7 32 606.8 33 —28.468%**
Mid-thigh circumference 495.5 29 553.1 32 —26.487***
Circumference  Knee circumference 3589 1.5 383.8 1.8 —21.253%***
Lower knee circumference 331.8 14 356.3 1.6 —22.768%**
Calf circumference 362.7 2.0 400.4 23 —24.845%**
Minimum leg circumference 2154 1.0 2303 1.1 —19.950%***
Ankle circumference 250.7 1.0 262.0 1.1 —14.984%**
Drop 1 132.8 3.9 86.6 43 15.929%#*
Drop 2 114.8 3.7 72.7 3.8 15.824#%%*
Total length 1485.9 54 1499.1 5.0 —3.635%**
Body rise 256.8 1.8 273.0 2.0 —11.709%**
Waist to hip length 203.4 1.7 212.4 2.0 —6.870%**
Length Crotch length 707.8 44 769.5 4.7 —19.150%***
Crotch length(Omphalion) 631.6 43 678.2 4.8 —14.642%**
Thigh vertical length 295.6 1.8 2953 1.8 235
Outside leg length 1039.9 4.1 1048.7 4.1 —3.082%*
Weight(kg) 65.7 6.0 824 8.2 —34.158%**
Others
BMI 222 1.4 27.6 2.1 —43.597***
A< 001, *¥p<.01
&l Folt zfe)7F YA A ET] fJE FFAF S vlRt oA X Zhll frelxbzt yeht HliAIge] o W AR
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Table 3. Lower body type factor loadings to get by an orthogonal rotation using the varimax method

Factor .

Measurements 1 2 3 4 5 6 Communality

Crotch H. 942 .090 —-.030 -.039 —-.103 —-.001 .908

Waist H.(Omphalion) 935 .057 —.089 .085 124 .093 917

Hip H. 934 .104 .068 .031 —-.031 .093 .898

Ilian spine H. 929 .081 —-.068 -.010 .140 .090 .903

Outside leg H. 925 161 072 078 221 073 947

Stature .898 .186 .028 164 119 141 .903

Total L. .889 240 .080 .098 182 133 915

Waist H. .888 218 150 079 213 .104 921

Thigh vertical L. 792 .059 .023 .148 -.163 —-.149 702

Knee H. 769 259 —-.025 —.184 293 071 784

Thigh C. 162 .896 128 .146 127 .005 .884

Mid-thigh C. 158 .854 .086 128 011 072 783

Hip C. 244 .845 247 251 133 .080 922

BMI -200 729 16 171 .030 157 .892

Lower knee C. 239 126 185 .060 .081 386 778

Calf C. .061 711 144 -.029 167 .386 .708

Knee C. 269 .693 122 —-.037 174 .350 720

Weight(kg) 386 .689 425 238 .095 213 916

Hip D. All .669 187 162 .105 .068 .694

Waist B. (Omphalion) 240 614 .586 —-.032 210 .045 .826

Drop 1 .066 .093 —.947 .007 014 -.012 910

Drop 2 133 .168 -931 .002 .099 -.037 924

Waist D. .005 357 .840 118 131 092 872

Waist C. .079 480 .831 176 .024 .083 .965

Waist D.(Omphalion) —-.006 406 .827 156 .091 .089 .888

Waist C.(Omphalion) 132 .545 782 175 .086 .065 .968

Abdomen C. 145 543 762 172 .100 .070 941

Waist B. 177 583 676 —-.035 .068 .057 .841

Crotch L.(Omphalion) 126 141 .079 .887 -.010 142 .850

Crotch L. 205 356 356 .629 432 .075 816

Hip D. .024 .503 .503 584 -.151 .065 736

Waist to hip L. 224 238 -.028 -.161 71 —-.064 732

Body rise 214 .104 158 219 734 173 698

Minimum leg C. 102 442 .163 .097 123 736 .839

Ankle C. 279 368 .093 231 —-.036 738 .821

Eigen value 8.96 8.14 6.77 2.13 1.89 1.84

Contribution proportion(%) 25.60 23.27 19.34 6.07 537 527

Cumulative contribution proportion(%) 25.60 48.87 68.20 74.28 79.65 8491

B.: breath, C.: circumference, D.: depth, H.: height, L.: length
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Table 4. The results of ANOVA of factor scores by lower body type (N=492)
Factor Factor contents Cluster]l (n=322) Cluster2 (n=100) Cluster3 (n=70) F-value

1 Waist height, length -25b 1.14c —49a 126.79%**
2 Hip circumference —30a —1la 1.53b 158.29%**
3 Waist circumference, depth —.15a .07a .59b 16.89%**
4 Crotch length -22a 43b 40b 25.28%**%*
5 Body rise .00 -.09 11 81

6 Calf circumference .15b —.54a .10b 19.90%**

***p<.001, Duncan-test: a<b<c
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Table 5. The results of ANOVA of factor scores by lower body type (N=492)
Measurements Cluster  yuster 11=322) Cluster 2(n=100) Cluster 3(#=70) F-value
Stature 1710.06a 1776.10c 1722.51b 81.69%**
Waist H. 1073.10a 1129.51¢c 1087.98b 85.04***
Waist H. (Omphalion) 993.98a 1044.87b 989.68a 88.05%**
Height Hip H. 832.36a 881.51b 833.01a 03.94***
Ilian spine H. 921.03a 970.44b 914.11a 83.07***
Crotch H. 767.09a 813.95b 762.82a 97.67***
Knee H. 443.53a 465.77b 448.80a 35.10%**
Waist B. 30241a 309.70b 330.22¢ 91.41%**
Width Waist B. (Omphalion) 309.90a 317.98b 33691c 80.02***
Hip W. 335.13a 345.26b 351.94¢ 70.58***
Waist D. 236.39a 242.45b 266.44c 63.64***
Depth Waist D. (Omphalion) 231.96a 239.09b 265.64¢ 85.66***
Hip D. 236.90a 248.40b 267.12¢ 104.42%%*%*
Waist C. 896.86a 925.49b 994.15¢ 105.60%**
Waist C. (Omphalion) 909.96a 942.18b 1007.37¢ 111.24%**
Abdomen C. 911.75a 944.09b 1006.85¢ 105.36***
Hip C. 956.27a 1014.98b 1064.01c 160.59%**
Thigh C. 594.55a 612.70b 655.01c 159.48%***
Mid-thigh C. 542.50a 557.72b 595.82¢ 118.80***
Circumference ~ Knee C. 379.28a 384.12b 404.24¢ 67.23%**
Lower knee C. 351.86a 357.50b 375.40c 76.80***
Calf C. 396.35a 394.34a 427.87b 73.88***
Minimum leg C. 229.40a 226.92a 239.54b 31.61%**
Ankle C. 260.44a 262.09a 269.57b 20.95%**
Drop 1 89.40b 89.49b 69.85a 6.32%+**
Drop 2 76.30b 72.80b 56.64a 7.61%%*
Total L. 1483.86a 1546.70c 1501.45b 78.04***
Body rise 270.24a 277.23b 280.18b 9.58%**
Waist to hip L. 210.36a 21531a 217.95b 5.49%**
Length Crotch L. 754.58a 788.18b 811.81c¢ 65.85%*%*
Crotch L. (Omphalion) 666.07a 698.22b 705.84b 33.69***
Thigh vertical L. 290.04a 315.11b 291.62a 107.08%**
Outside leg L. 1036.64a 1090.67b 1044.75a 90.53***
Other Weight(kg) 79.30a 85.12b 93.15¢ 136.92%**
BMI 27.09a 26.95a 31.37b 222.01%**

***p<.001, Duncan-test: a<b<c, B.: breadth, C.: circumference, D.: depth, H.:height, L.: length, W.: width
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Table 6. Characteristic of lower body clusters
N Body type 30~40’s Standard men Type 1 Type 2 Type 3

Direction

Front view

Side view

Back view




Table 7. Compare the silhouette of the lower body by polymerization
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30~40’s obese men of lower body types

30~40’s obese men of lower side body types

JET

Polymerization of silhouette | ‘
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4.
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