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A Study on Lower Body Type of Adult Males for Tight-fit Slacks
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Abstract

The focus of this research was concerned with studying lower body type for Korean adult
males. To understand the features of men’s lower body required to organize an optimal sizing
system for men’s tight-fit slacks, information from the measuring values based on research on the
physical standard of the nation(1997) were summarized; in addition, a factor analysis and a
cluster analysis among multivariate analyses were performed. In terms of the need for
appropriate fit in motorcycle wear, basic lower body parts applying to each item had to be taken
into consideration to enhance sizing suitability. In the case of the length of the lower limbs, the
inclusion of protectors plays an important role in affecting sizing. The factors related to the lower
body were defined as follows: Factor 1 was the vertical dimension of the lower body, Factor 2
was the horizontal dimension of waist and hip, Factor 3 was the horizontal dimension of the
lower limbs, Factor 4 was the length of hips, and Factor 5 was the ankle height. The lower body
part was also divided into 3 clusters. Cluster 1 referred to the smallest stature and skeleton
structure among the 3 body types. Cluster 2 represented the biggest stature, with a thin lower
limbs body type. Cluster 3 represented a medium stature but with a large skeleton structure of
lower limbs, a muscular type. In conclusion, Cluster 2 appeared most in the 20s age groups, but
Cluster 3 appeared most in each of the 30s, 40’s, and 50’s age groups.
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Table 1. Anthropometric Measurements

Measurment Item

1. Stature 15, Waist Circumference
2. Waist Height 16. Abdomen Circumference
3. Iliac Height 17. Hip Circumference

4. Gluteal Furrow Height 18. Thigh Circumference
5. Dactylion Height 19. Knee Circumference

6. Crotch Height 20. Calf Circumference

7. Hip Height 21. Ankle Circumference 1
8. Tibial Height 22. Ankle Circumference 2
9. Calf Height 23. Hip Length

10. Ankle Height 24. Waist ~Hips Length
11. Waist Breadth 25. Crotch Length. Front
12. Hip Breadth 26. Crotch Length

13. Waist Depth 27. Thigh Length

14, Hip Depth 28. Weight

Calculation Item

29. Crotch Height - Ankle Height

30. Drop (Drop = Chest Circumference - Waist Circumference)

31. Rohrer Index (Rohrer Index = weight/(stature)3 x 107)

32. Vervaeck index (Vervaeck index= (weight+ Bust < umference)/stature x 100)
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Fig. 1. Direct Measuring Dimensions
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Table 2. Correlation analysis between basic body measurment items

. Waist Hip
Basic Item Stature Circumference Circumference Inscam Length

Stature 1.00

Waist

Circumference 0.2 1.00

Hip

Circumference 0.36 0.68 100

Inseam Length 0.72 -0.11 0.15 1.00
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Table 3. Eigenvalue and Proportion of Variance according to Factor to Lower Body Measurments

Factor Eigenvalue Contribution Proportion Cumulative Contribution Proportion
1 10.09 31.53 31.53
2 8.07 25.23 56.77
3 224 6.99 63.75
4 2.02 6.30 70.06
5 1.10 343 73.49

Table 4. Lower body factor loadings to get by an

orthogonal rotation using the

varimax method

Factor Loading Factor Factor Factor Factor Factor |commu-nalit
Measurments 1 2 3 4 5 y (1)
_ 9025 - 0835 0857 0321 0211 8303
crotch height _
. 9010 0326 - 0060 . 0447 - 0835 8219
i:iefegi ow height  stature 8968 - 0824 2130 1149 1134 8807
it height rotch height - 8931 0141 0145 1024 0110 8087
_ 8915 - 0404 1010 2076 0765 9011
ankle height 8914 - 0969 0737 0285 1377 8292
Eaﬁzgm 8321 0670 - 0037 - 1360 2338 701
: 7755 0610 1107 1617 0529 6466
calf h.elght . 6955 -,0643 1094 0651 0204 5045
?Sgﬂ‘;gﬁ‘gm 6560 0698 0999 0653 2324 5035
gn e 5547 - 2525 1311 - 0466 0602 3945
:v"?; Z’;‘:}’:ﬁereme - 0821 8931 3209 0688 - 0009 9181
e amforene - 1410 8816 2022 1286 0129 8547
o oo 0,0043 8333 2072 0539 0024 7856
B 0160 8190 3622 -0218 0539 8057
hip depth - 4739 6317 5402 - 0009 0081 9157
: - 0180 6181 3590 3634 1238 6516
;“I‘;pl(’crsae::h_ it 3409 5729 4108 1001 | -0042 6233
‘ 1350 - 7854 2444 - 0375 - 0332 6973
ankle circumference 1 ——
i 1282 0602 8142 1257 - 1131 7116
weight 0831 2027 7685 0423 1913 6770
_ 2632 5644 7271 0883 10980 9339
f:ﬂ};ls zgﬂ::::z 2 1889 0829 7127 1269 - 2181 6142
i, cirouferoncs 0452 3125 7092 - 1431 2774 7002
, 1850 5024 7034 2150 0856 8351
knee circumference ' ’
- 2841 2382 6793 2020 1395 6593
vaeck | 1891 6453 6498 0260 -0083 8753
waist~ hip length —_
ot length, front 0595 -0316 0393 8281 . 2519 7553
o longth 0242 2623 3184 7710 0039 4761
cotch tength 0731 - 0532 0897 7235 3465 6598
ankle heigh 2036 2482 - 0049 6105 0170 7602
2412 0774 0983 0307 7987 7128
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Table 5. Factor Contents of lower body measurement items

Factor Eigenvalue PmPofuon Factor contents
of variance
1 10.09 31.53 Vertical dimension of lower body
2 8.07 25.23 Horizontal dimension of waist and hip
3 224 6.99 Horizontal dimension of the lower limbs
4 2.02 6.30 Length of hips
5 1.10 343 Ankle height
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Table 6. The factor to be selected for analysis of lower body

Factor Factor contents Variables
1. stature
Vertical dimension of 3. waist helg},lt
1 10. crotch height
lower body factor o X
12. tibial height
68. crotch height - ankle height
2 Fatess of 33, waist circumference
waist and hip factor 35. hip circumference
36. thigh circumference
3 Circumference of leg factor 37. knee circumference
38. calf circumference
A Length of 42, hip length
hip and crotch factor 43, waist~hip length

Table 7. 3 clusters types cross-tabulation of lower body

age group 20’s 30’s 40’s 50’s Total
cluster N Col% N Col% N Col% N Col% N Col%
1 110 16.90 38 14.07 37 26.76 19 26.76 204 17.51
2 356 54.69 61 22,59 13 423 3 423 433 37.17
3 185 28.42 171 63.33 123 69.01 49 69.01 528 4532
Total 651 100.0 270 100.0 173 100.0 71 100.0 1165 100.0

* Missing values = 331
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Table 8. 4 clusters types cross-tabulation of lower body

age group 20’s 30’s 40’s 50’s Total

cluster N Col% N Col% N Col% N Col% N Col%

1 110 16.90 38 14.07 37 21.39 19 26.76 204 17.51

2 356 54.69 61 22.59 13 7.51 3 4.23 433 37.17

3 109 16.74 55 20.37 26 15.03 2 2.82 192 16.48

4 76 11.67 116 42.96 97 56.07 47 66.20 336 28.84

Total 651 100.0 270 100.0 173 100.0 71 100.0 1165 100.0

* Missing values = 331
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Table. 9. 5 clusters types cross—tabulation of lower body

age group 20’s 30’s 40’s 50’s Total
cluster N Col% N Col% N Col% N Col% N Col%
1 110 16.90 38 14.07 37 21.39 19 26.76 204 17.51
2 226 34,72 37 13.70 8 4.62 2 2.82 273 23.43
3 109 16.74 55 20.37 26 15.03 2 2.82 192 16.48
4 130 19.97 24 8.89 5 2.89 1 141 160 13.73
5 76 11.67 116 42.96 97 56.07 47 66.20 336 28.84
Total 651 100.0 270 100.0 173 100.0 71 100.0 1165 100.0

* Missing values = 331
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Table 10. Discriptives according to 3 cluster types of lower body -
Cluster Measurements Mean SD Minimum Maximum
stature 163.70 3.23 154.70 171.70
waist height 97.43 2.33 92.10 141.0
crotch height 71.82 2.38 64.40 78.50
tibial height 42.17 1.59 38.40 48.10
crotch height - ankle height 65.38 237 57.80 73.00
| waist circumference 74.84 5.11 63.90 85.80
hip circumference 88.24 2.86 80.70 95.20
thigh circumference 51.02 3.20 42.70 59.90
knee circumference 34.16 1.42 30.70 39.20
calf circumference 34.46 1.89 28.60 40.00
hip length 2745 1.99 22.50 33.00
waist~hip length 18.51 2.81 11.40 27.00
stature 172.48 3.76 161.40 184.50
waist height 103.99 3.09 97.50 112.70
crotch height 77.16 2.80 69.20 85.40
tibial height 44.89 1.92 39.40 51.00
crotch height - ankle height 70.42 2.78 62.30 79.40
2 waist circumference 73.59 3.97 60.70 83.40
hip circumference 90.79 3.08 80.70 99.30
thigh circumference 52.90 3.19 44.10 61.50
knee circumference 35.33 1.32 31.00 39.60
calf circumference 35.85 2.04 30.30 42.20
hip length 28.75 225 21.90 35.10
waist~hip length 19.51 2.65 11.60 28.00
stature 170.65 4.94 158.00 184.40
waist height 102.53 4.06 90.40 113.70
crotch height 75.28 3.61 64.40 85.10
tibial height 44.57 2.11 38.60 51.20
crotch height - ankle height 68.54 3.51 56.90 78.50
3 waist circumference 85.63 4.62 75.00 98.50
hip circumference 95.90 3.37 87.50 104.80
thigh circumference 56.07 3.28 48.00 65.00
knee circumference 36.56 1.58 31.40 40.80
calf circumference 37.41 2.06 30.40 42.80
hip length 29.00 2.33 22,90 35.50
waist~hip length 20.09 3.26 12.00 27.50
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Table 11. The result of ANOVA accoroding to cluster of an lower body

Measurments Cluster 1 Cluster 2 Cluster 3 F value Tukey
stature 163.70 172.48 170.65 226.25%** @>3>D
waist height 97.43 103.99 102.53 222.62%** >G>0
crotch height 71.82 77.16 7528 249.26*** @>3>D
tibial height 42.17 44.89 44.57 106.57*** @>3>0
crotch height - ankle height 65.38 70.42 68.54 | 24057 | @>®>D
waist_circumference 74.84 73.59 85.63 953.92%** G0>Q
hip circumference 88.24 90.79 95.90 546.86%** 3>>®

thigh_circumference 51.02 52.90 5607 | 21587 | 3@

knee circumference 34.16 35.33 36.56 229.45%** @>2>0

calf circumference 34.46 35.85 37.41 160.52%** 3>@>0

hip length 27.45 28.75 29.00 28.27%** 3>>D

waist~hip length 18.51 19.51 20.09 192.4]1%** O>2>03
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