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Development of Suit-pants Size System according to Lower-body Type
of the Abdomen-obese Middle-aged Adult Males

Jiyoung Lim'

Dept. of Fashion Design & Business, College of Design-art, Daejeon University; Daejeon, Korea

Abstract: This study aimed to analyze the characteristics of the lower-body shape of middle-aged males with abdominal
obesity by type and consider dimensional distribution to present a suit-pants size. The criteria were having a waist cir-
cumference greater than 90 cm and a waist-to-hip ratio(WHR) greater than 0.90; a total of 566 middle-aged males were
surveyed. The findings revealed that, first, compared to standard lower-body types, the average body size of abdomen-
obese middle-aged males was significantly larger, especially in the horizontal area than in the vertical ares. Second,
through a cluster analysis, a total of three categories of abdominal obesity were defined: small oval, large cylinder, and
trapezoid type. The coverage rates of each type were 93.8%, 75.9%, and 93.0%, respectively. Finally, the suit-pants size
system established according to lower-body types indicated the basic body size and reference body size were different for
each type and also for the KS K 0050 male adult’s garments size system. According to the definition of abdominal obesity,
the types of abdominal obesity and the dimensions of each area are different, even if they belong to the same obesity
group, suggesting that it is necessary to develop a pattern based on the analysis of obesity types.

Key words: middle-aged males (5733 Z4), abdomen-obese (B-5- ¥|1F), small oval-type (2+ EF)E), large cylinder-
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Table 1. Lower-body measurement items
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Height Stature, Hip Height, Crotch Height, Waist Height, Waist Height(Omphalion), Knee Height, Lateral Malleolus Height

Breadth Waist Breadth, Waist Breadth(Omphalion), Hip Width
Depth  Waist Depth, Waist Depth(Omphalion), Hip Depth

Cir.  Waist Cir,,Waist Cir.(Omphalion), Hip Cir,, Thigh Cir., Knee Cir., Calf Cir., Minimum Leg Cir,, Ankle Cir.
Length Straight Body Rise, Thigh Vertical Length, Waist to Hip Length, Outside Leg Length, Crotch Length, Total Crotch Length(Omphalion)

Others Cir.-Waist Cir.(drop)

Weight, BMI, Waist Cir/Hip Cir(WHR), Waist Depth/Breadth, Waist Depth(Omphalion)/Breadth(Omphalion), Hip Depth/Breadth, Hip

Cir.: Circumference
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Table 2. Descriptive statistics of lower-body measurements (Unit: cm)
Group Normal (= 888) Abdominal obese (7= 566) rvalue
Items Mean S.D. Mean S.D.
Stature 172.24 5.81 173.15 5.78 2900
Waist Height 104.24 457 104.60 471 1.455
Waist Height (Omphalion) 100.00 426 99.17 4.63 3517
Height Hip Height 8338 4.10 83.69 440 1.382
Crotch Height 77.03 3.76 76.58 4.07 -2.115"
Knee Height 44.99 2.10 45.54 2.20 4753
Lateral malleolus Height 6.91 048 7.11 0.52 7.199"
Straight Body Rise 27.21 2.04 28.02 2,07 7292
Thigh Vertical Length 28.49 228 28.58 241 0.711
Length Waist To Hip Length 21.51 2.03 21.77 225 2272
Outside Leg Length 104.90 4.60 105.33 476 1.693
Total Crotch Length 69.71 3.81 74.50 4.17 22467
Total Crotch Length (Omphalion) 78.18 6.04 85.36 6.80 21011
Waist Breadth 28.90 1.66 3239 1.89 36.884"
Breadth ~ Waist Breadth (Omphalion) 30.04 1.74 33.23 1.93 326217
Hip Width 33.39 1.54 3471 1.57 15.871°"
Waist Cir. 83.67 496 97.24 573 47665
Waist Cir. (Omphalion) 85.91 5.06 98.26 5.86 42610™"
Hip Cir. 95.23 475 101.28 5.03 23.108"
) Thigh Cir. 56.54 3.94 6125 423 21569
i Knee Cir. 37.05 254 38.98 2.11 17.701""
Calf Cir. 3751 234 40.14 2.54 20,098
Minimum Leg Cir. 21.95 1.23 23.05 1.24 16564
Ankle Cir. 25.62 1.18 26.52 133 13.539™
Waist Depth 21.84 1.77 26.19 2.16 41.848""
Depth Waist Depth (Omphalion) 21.92 1.76 26.12 225 39.684""
Hip Depth 25.52 1.95 28.80 231 28.952""
Weight (Kg) 70.76 833 83.98 9.69 27.643™
BMI 23.81 2.12 27.99 2,67 32970
Waist Cir/Hip Cir. (WHR) 0.88 0.04 0.96 0.04 36.108""
Others Waist Depth/Breadth 0.76 0.04 0.81 0.05 21.142"
Wj‘ésfe;g’ﬂgégglzﬁsn) 0.73 0.04 0.79 0.05 22052
Hip Depth/Breadth 0.76 0.05 0.83 0.06 22205
Hip Cir-Waist Cir. (Drop) 11.56 417 4.03 420 -33.506""
Cir.: Circumference, *p<.05, ***p<.001
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Table 3. Factor analysis results
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Factor Factor items Factor loading Eigen value % of Variance Cumulative %
Hip Cir. 908
BMI .900
Waist Breadth (Omphalion) 881
Weight (Kg) 877
Thigh Cir. .863
Waist Breadth .846
Waist Cir. (Omphalion) .832
Waist Cir. 786
. . Calf Cir. 784
1 Horizontal size Knee Cir. 761 11.310 32315 32315
Hip Width 748
Minimum Leg Cir. 710
Hip Depth .664
Waist Depth (Omphalion) .637
Total Crotch Length (Omphalion) .624
Ankle Cir. 591
Waist Depth .584
Total Crotch Length 575
Crotch Height 944
Hip Height 931
Waist Height (Omphalion) 923
Waist Height 917
2 Vertical size Outside Leg Length 905 7.534 21.526 53.842
Knee Height 905
Stature .883
Thigh Vertical Length .823
Lateral Malleolus Height 316
Waist Depth (Omphalion) .826
Waist~hip /Breadth (Omphalion)
3 section shape Hip Depth/Breadth .801 3.962 1319 63.161
Waist Depth/Breadth 735
Drop” & Hip Cir.-Waist Cir. (Drop) —.889
4 ratio” ngst Cir/Hip Cir. (WHR) 887 2.997 8.564 73.725
Hip area Waist to Hip Length .866
3 length Straight Body Rise .766 2.714 7753 81478

Cir.: Circumference, 1) Hip Cir.-Waist Cir. 2) Waist Cir/Hip Cir.



Table 4. Analysis of factor scores by lower body types
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Type Type 1
Factor (n=243)

Type 2 Type 3
(n=108)

(n=215) F-value

—-.27050 b
-5575 ¢
-.50921 b
-.09913 b
-32721 ¢

Horizontal size
Vertical size
Waist~hip section shape
Dropl) & ratio”
Hip area length

1.30523 a
—12525 b
47008 a
74482 a
.05026 b

190.586"
132.161°
69318
44.464"
28423

—.34992 b
.69308 a
33939 a

-26210 b
34457 a

*

o

p<.001, SNK test results(a>b>c), 1) Hip Cir.-Waist Cir. 2) Waist Cir./Hip Cir.
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Table S. Descriptive statistics and SNK test results by lower body types (unit: cm)
Item Type Type 1 Type 2 Type 3 F-value
Stature 170.09 ¢ 173.59 b 176.38 a 89.103"
Waist Height 101.72 ¢ 104.56 b 107.79 a 146.426™"
Waist Height (Omphalion) 97.11 ¢ 9825 b 101.96 a 84.407"
Height Hip Height 81.38 ¢ 83.84 b 86.24 a 91.938"""
Crotch Height 74.66 ¢ 76.01 b 79.04 a 88.152"""
Knee Height 4435 ¢ 4571 b 4679 a 93.134™"
Lateral Malleolus Height 6.95 b 715 a 725 a 21.130”™
Straight Body Rise 27.06 b 28.56 a 28.02 a 54262
Thigh Vertical Length 2747 ¢ 28.56 b 2983 a 67.303""
Length Waist to Hip Length 2112 ¢ 21.86 b 2245 a 21.431::
Outside Leg Length 102.45 ¢ 10545 b 108.52 a 137.687
Total Crotch Length 71.99 ¢ 77.89 a 7562 b 126.103"
Total Crotch Length (Omphalion) 8123 ¢ 90.52 a 8744 b 122921
Waist Breadth 31.76 b 3479 a 31.90 b 170877
Breadth Waist Breadth (Omphalion) 3253 b 3569 a 3278 b 176.352""
Hip Width 34.17 ¢ 3593 a 3471 b 55.601""
Waist Cir. 94.69 ¢ 106.31 a 95.61 b 395.147
Waist Cir. (Omphalion) 9543 ¢ 107.12 a 97.01 b 349,513
Hip Cir. 9922 ¢ 106.83 a 100.82 b 125.244™"
) Thigh Cir. 59.83 ¢ 65.64 a 60.65 b 99.482""
cir. Knee Cir. 3791 ¢ 40.87 a 3924 b 103.898""
Calf Cir. 3947 b 42,50 a 39.70 b 73386
Minimum Leg Cir. 2263 ¢ 24.15 a 297 b 70.752"""
Ankle Cir. 26.06 ¢ 2754 a 26.53 b 552817
Waist Depth 2503 ¢ 29.15 a 26.00 b 2663537
Depth Waist Depth (Omphalion) 2490 ¢ 2931 a 2589 b 295.552""
Hip Depth 2763 ¢ 3141 a 28.80 b 155.523""
Weight (kg) 78.82 ¢ 95.65 a 83.94 b 186.519"
BMI 2723 b 3172 a 26.96 b 242.001""
Waist Cir/Hip Cir. (WHR) 0.96 b 1.00 a 0.94 b 62.082"""
Others Waist Depth/Breadth 0.79 ¢ 0.84 a 0.82 b 46239
Waist Depth (Omphalion)/Breadth (Omphalion) 0.77 ¢ 0.82 a 079 b 54.626"
Hip Depth/Breadth 0.81 ¢ 0.88 a 083 b 50357
Hip Cir-Waist Cir. (Drop) 453 a 0.53 b 521 a 57.160""
Cir.: Circumference, ***p<.001, SNK test results(a>b>c)
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Table 6. Frequency distribution by KS clothing size specification

R S Y SR A B2 7 HFAA
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(Unit: n (%))

W GH'G' 8 90 92 94 96 98 100 102 104 106 108 110 112 114 116 118 120 122 Total
% 1 7 9 17 19 13 66
(02) (12) (16) (3.0 (B4 (23) (11.7)
o 1 4 3 9 17 29 23 11 3 100
(02 07) (05 (1.6 (B.0) (G.1) @1 (1.9 (0.5 (17.7)
o 5 7 17 18 18 21 11 1 98
09 (12 30 (G2 G2 GB7) (19 (02 (17.3)
06 1 5 8 13 9 17 8 1 72
0.2) Q7 (14 23) (16 (G0 (14 (02 (12.7)
o8 1 1 4 12 10 10 11 9 6 64
02) (02) (07 1) (1.8) (1.8) (19) (1.6) (L.1) (113)
100 1 4 7 9 15 13 8 5 2 64
02) (07 (12) (1.6) @7 (23) (14 (09) (04) (11.3)
102 2 1 4 10 10 3 3 1 34
(04 (02) 07 (1.8) (1.8) (0.5) (05) (02) (6.0)
104 3 2 4 3 6 1 19
(0.5) (04) (07 (0.5 (1.1 (0.2) (3.4)
106 1 1 5 4 5 2 1 19
0.2) (02) (09) (07 (09 (0.4) (0.2) (3.4)
108 1 1 1 1 1 5
02) (02 0.2) (02) 02) (0.9)
10 1 3002 2 1 1 10
0.2) (0.5) (0.4) 04) (02 0.2) (1.8)
1 1 1 3
12 0.2) 0.2) (02) (0.5)
1 1 1 3
114 0.2) (0.2) 0.2) (0.5)
116 1 1 1 1 4
02) (02 0.2) 0.2) 0.7)
1 1 2
118 02) 02) 04
1 1
120 02) (02
1 1 2
122 0.2) 0.2) (0.4)
1 6 16 27 75 9% 91 75 76 48 30 7 6 3 4 1 2 2 566

Total

02) (1.1) (28) 48) (13.3) (17.0) (16.1) (133) (134) (85) (53) (12) (1.I) (0.5) (0.7) (02) (04) (04) (100.0)

W.G.; Waist Girth, H.G; Hip Girth, Shade: KS size system big waist body type
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Table 7. Cover ratio by waist size interval

Over 2% Over 3%
Size Interval
Cover Ratio  No. of Interval Cover Efficiency Cover Ratio ~ No. of Interval Cover Efficiency*
) Waist 3 cm 86.7% 14 6.2 79.4% 11 7.2
SH;I:H Waist 4 cm 85.7% 12 7.1 78 4% 9 8.7
Waist 5 cm 86.9% 9 9.7 86.9% 9 9.7
*Cover Efficiency=Cover Ratio/No. of Interval
Table 8. Frequency distribution by cover ratio over 3% by size interval (Unit: n (%))
WG HG 91 96 101 106 111 116 121 Total
91 12(2.1) 63(11.1) 35(6.2) 110(19.4)
94 9(1.6) 51(9.0) 79(14.0) 15(2.7) 154(27.2)
97 2(0.4) 23(4.1) 41(7.2) 37(6.5) 1(0.2) 104(18.4)
100 14(2.5) 40(7.1) 35(6.2) 7(1.2) 96(17.0)
103 9(1.6) 26(4.6) 6(1.1) 41(7.2)
106 5(0.9) 19(3.4) 6(1.1) 1(0.2) 31(5.5)
109 2(0.4) 2(0.4) 3(0.5) 3(0.5) 10(1.8)
112 3(0.5) 2(0.4) 1(0.2) 2(0.4) 8(1.4)
115 1(0.2) 2(0.4) 1(0.2) 1(0.2) 5(0.9)
118 1(0.2) 1(0.2) 1(0.2) 1(0.2) 4(0.7)
121 1(0.2) 1(0.2) 2(0.4)
124 1(0.2) 1(0.2)
Total 23(4.1) 152(26.9) 212(37.5) 139(24.6) 28(4.9) 7(1.2) 5(0.9) 566(100.0)

W.G.; Waist Girth, H.G;; Hip Girth, Shade: Frequency more than 3%
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Table 9. Frequency distribution by type 1 (Unit: n (%))

wo HG 96 101 106 111 Total
91 9(3.7) 44(18.1) 18(7.4) 71(29.2)
94 8(3.3) 31(12.8) 36(14.8) 5(2.1) 80(32.9)
97 1004) 14(5.8) 24(9.9) 14(58) 1(04) 54(22.2)
100 41.6) 15(62) 15(62) 1(04) 35(14.4)
103 1004)  1004)  1(04) 3(12)
Total  18(7.4) 93(38.3) 94(38.7) 35(14.4)  3(1.2) 243(100.0)

W.G.; Waist Girth, H.G,; Hip Girth, Shade: Frequency more than 3%
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Table 10. Frequency distribution by type 2
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(Unit: n (%))

WG HG 96 101 106 111 116 121 Total
100 1(0.9) 3(7.4) 43.7) 2(1.9) 15(13.9)
103 8(7.4) 19(17.6) 5(4.6) 32(29.6)
106 5(4.6) 19(17.6) 6(5.6) 1(0.9) 31(28.7)
109 1(0.9) 1(0.9) 43.7) 43.7) 10(9.3)
112 3(2.8) 2(1.9) 1(0.9) 2(1.9) 8(7.4)
115 1(0.9) 2(1.9) 1(0.9) 1(0.9) 5(4.6)
118 1(0.9) 1(0.9) 1(0.9) 1(0.9) 43.7)
121 1(0.9) 1(0.9) 2(1.9)
124 1(0.9) 1(0.9)

Total 2(1.9) 23(21.3) 48(44.4) 22(20.4) 8(7.4) 5(4.6) 108(100.0)

W.G,; Waist Girth, H.G; Hip Girth, Shade: Frequency more than 3%

Table 11. Frequency distribution by type 3 (Unit: n (%))

Wo HG oy, 96 101 106 111 Total
91  3(14) 198.8) 17(7.9) 39(18.1)
94 1(05) 20(93) 43(20.0) 10(4.7) T4(34.4)
97 1(05)  942) 17(7.9) 23(10.7) 50(23.3)
100 942) 17(7.9) 16(74) 4(1.9) 46(21.4)
103 6(2.8) 6(2.8)

Total  5(2.3) 57(26.5) 94(43.7) 55(25.6) 4(1.9) 215(100.0)

W.G,; Waist Girth, H.G.; Hip Girth, Shade: Frequency more than 3%
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Table 12. Size system of abdominal obese men’s bottoms (unit: cm)
. Reference size
Type Basic size . Waist Cir. . . Outside Leg Total Crotch CO\./er
(WG-HG) Height (Omphalion) Thigh Cir Length Length ratio
91-91 165.78 91.04 55.48 98.82 68.08
91-96 168.66 92.01 57.85 101.81 70.91
91-101 171.62 92.28 60.51 103.90 71.59
94-91 166.74 92.19 55.68 99.99 67.94
94-96 167.26 94.41 57.18 100.30 70.91
Type 1 94-101 172.26 94.80 60.76 103.88 72.11 93.8%
97-96 168.93 96.43 58.03 101.25 71.16
97-101 170.69 97.47 61.13 103.07 73.32
97-106 170.09 98.66 64.22 103.01 74.96
100-101 171.93 100.54 61.29 103.91 73.13
100-106 172.73 101.69 65.03 104.30 75.56
100-101 169.93 101.76 63.65 102.54 75.56
100-106 173.60 103.50 66.58 106.30 76.28
103-101 172.63 102.74 60.33 104.19 74.60
103-106 172.50 103.86 64.78 104.78 77.41
103-111 175.00 104.66 68.42 106.08 78.74
Type 2 75.9%
106-101 171.18 105.00 60.72 104.62 75.24
106-106 174.02 106.22 65.41 105.47 77.77
106-111 175.07 108.02 68.88 107.07 78.87
109-111 174.87 109.17 66.80 107.30 77.10
109-116 181.97 111.97 69.77 111.23 82.53
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Table 12. Continued (unit: cm)
L Reference size
Type Basic size . Waist Cir. . . Outside Leg Total Crotch CO\./GI‘
(WG-HG) Height (Omphalion) Thigh Cir. Length Length ratio
91-96 175.52 92.33 57.39 107.61 72.19
91-101 176.87 93.02 59.45 109.21 74.44
94-96 174.10 95.06 58.26 106.98 73.38
94-101 177.72 95.99 61.04 109.51 74.93
94-106 178.71 96.39 62.78 110.82 77.71
Type 3 97-96 171.18 97.00 56.19 105.28 75.27 93.0%
97-101 175.60 97.92 60.92 107.58 76.48
97-106 178.23 99.26 64.42 110.14 77.19
100-96 171.39 99.21 57.52 104.74 75.04
100-101 176.38 99.84 60.97 107.36 76.02
100-106 178.93 101.71 63.73 111.71 78.36
W.G,; Waist Girth, H.G;; Hip Girth, Cir.: Circumference
Dark shade: Same size system as the KS size system
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