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Analysis of Lower-body Obesity-type and Development of Suit-pants Size System
for the Abdomen-obese Adult Males

Jiyoung Lim'

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

Abstract: This study helps out-size consumers purchase ready-made clothes and improve fitness by classifying the lower
bodies of abdomen-obese adult males in their 20s and older; in addition, it creates a size system based on each size interval
of obesity type. The criteria for the 559 male subjects surveyed in this study were over 25 kg/m® of BMI, over 90 cm of
waist, and over 0.85 waist hip ratio. The results are as follows. First, the higher the age group, the higher the degree of
abdominal obesity in each age group. The degree of obesity then decreases somewhat as their age increases; however, the
risk of abdominal obesity also increases. Second, 3 clusters were categorized by cluster analysis, into abdominal obesity,
larger oval-type, trapezoid-type and small cylinder-type. Third, the size system establishment according to lower-body
types resulted in basic body sizes and reference body sizes being different according to types even in commonly-appeared
size names in the sections of respective types. The above research findings show it is necessary to understand obesity
types according to waist and hip sizes that represent basic sizes and to design patterns in consideration of the char-
acteristics of obese body shapes when lower-half body clothes are designed among obesity groups.
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Table 1. Lower-body measurement items
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M

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  Body rise, thigh vertical length, waist to hip length, outside leg length, crotch length

Others cir.(drop)

Weight, BMI, waist cir./hip cir.(WHR), waist depth/breadth, waist depth(omphalion)/breadth(omphalion), hip depth/breadth, hip cir.-waist

*Cir.:Circumference
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Table 2. Distribution of subjects by age group (Unit : n(%))
Age Target Obesity Abdominal obesity
20s 867(32.6) 328(37.8) 128(30.0)
30s 652(24.5) 375(57.5) 195(52.0)
40s 310(11.6) 182(58.7) 103(56.6)
50s 220(8.3) 131(59.5) 77(58.8)
60s 143(5.4) 84(58.7) 56(66.7)

Total 2192(100.00)  1100(50.2) 559(50.8)
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T HES Fhadhs AEE BHof glod ) xlolE YERT 100 o
p<0015F=0l A4 AF 7T =245 ZzF A#H oA WHR 1 ©] 80 25.6 31.1 B Type 1
ge) BRHE At A3 STk g Bel WL A 8 we s
I Type 2
o] ZrEss vgle] YuE e Pasht Byujte] 913 ® 402 e
w o o) >~ 40 9.5 Type 3
o] FoAlE A& &+ Utk 29
ERHT IS KS FAS AN geld vl sk o o I B
2o wWa} 283 A3 FEE 21169 st 2o 0% m L
- - - 20s 30s 40s 50s 60s
APl &b vEL HA 88.7%C]™, 11.3%7t =&
11.7-307H1)¢] REA 3| Lalgitt. aby st=2o) ujat 2 Fig. 1. Distribution by age group.
Table 3. Distribution of obesity, WHR, and drop by age group (Unit : n(%))
Age o 30s 40s 50s 60s Total X-value
Index
=350 5 2 1 0 0 8
(3.9) (1.0) (1.0) (0.0) (0.0) (1.4)
47 51 18 6 7 129
BMI 30.0-349 (36.7) (26.2) (17.5) (7.8) (12.5) 23.1) —
25.0-29.9 76 142 84 71 49 422 ’
we (59.4) (72.8) (81.6) (92.2) (87.5) (75.5)
Total 128 195 103 77 56 559
o (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
~1.00 20 18 20 29 39 126
=" (15.6) (9.2) (19.4) (37.7) (69.6) (22.5)
108 177 83 48 17 433 P
WHR 085-0.99 (84.4) (90.8) (80.6) (62.3) (30.4) (77.5) 105.112
Total 128 195 103 77 56 559
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
12.0-11.6 96 166 101 77 56 496
S (75.0) (85.1) (98.1) (100.0) (100.0) (88.7)
32 29 2 0 0 63 o
DROP 11.7~30.0 250 (149) 19 00) 00) aL3) 52,515
Total 128 195 103 77 56 559
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0)

Fxx

p<.001
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Table 4. Factor analysis result

Factor Factor items Factor load Eigenvalue = % of Variance Cumulative %

Waist breadth .895
Waist breadth(omphalion) .890
BMI .836
Waist cir.(omphalion) 812
Hip cir. .806

1 Top horizontal size Thigh cir. 7196 8.963 27.161 27.161
Weight 769
Waist cir. 754
Hip width .696
Calf cir. 678
Knee cir. .649
Hip height 933
Crotch height 931
Outside leg length 910
. . Waist height(omphalion) 907

2 Vertical size 7.542 22.854 50.015
Waist height .892
Stature .868
Lateral malleolus height .823
Knee height 764
WHR .858
Waist depth -.851

3 Waist-abdominal Waist depth(omphalion) 830 4297 13.023 63.038

area shape

Waist depth/breadth .803
Waist depth (omphalion)depth/breadth 753
Minimum leg cir. 779

4 Lower part size Ankle cir. 731 2.645 8.014 71.052
Lateral malleolus height 367
Body rise .891

5 Hip~crotch area length Waist to hip length 788 2.187 6.628 77.680
Crotch length 738
. Hip depth 774

6 Hip area shape . 2.113 6.402 84.082
Hip depth/breadth 488

Table S. Pearson’s chi-squared test by age group and lower body types

(Unit : n(%))

Age

Type 20s 30s 40s 50s 60s Total X?-value
Type 1 61(47.7) 55(28.2) 20(19.4) 5(6.5) 1(1.8) 142(25.4)
Type 2 56(43.8) 90(46.2) 51(49.5) 33(42.9) 22(39.3) 252(45.1) N
Type 3 11(8.6) 50(25.6) 32(31.1) 39(50.6) 33(58.9) 165(29.5)
Total 128(100.0) 195(100.0) 103(100.0) 77(100.0) 56(100.0) 559(100.0)
T p<.001
zelE ERASITE 20019] A9 §8 >RE 2>/ 39 & 717} 78 & §3oln) vlvkert 7P E=X|TF BRu)T Ao
o2 REIEHUY AH0] 2SS §3 39 Hgo] FA} = = W 58 T T @R 2 EE FRu|vbolgt & &
olA 50~60t7HAE 3 3>7F 2>/3 19 ¢o7 X v Ak #F 2= B¥n Aok v 8 5 7P Wk st
o] T2 o= Yehtt 2l FE~gdol7Ix] A= T ol Al sl =
Table 6= F8H 821579 zjo|4] Aot} §8 12 717} 7V A3 sEl~d"ol7i] EgApE & AltEE 55
SlElo|A] Jrgo] FLR] skl AR P AT 9f A A HTbo 2 Yepdth §8 3 ¥Ri=E 7P wou ERug
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Table 6. Analysis of factor scores by lower body types
Type Type 1 Type 2 Type 3
Factor P (nipmz) (ny:pzsz) (ny:pl 65) Frvalue
Top horizontal size 1.1762 a —2427 b —6415 ¢ 278423
Vertical size 1892 a ~0032 ab ~1579 be 4.662"
Waist~abdominal area shape 14551 b —4058 ¢ 4948 a 49887
Lower part size —.1680 b 3671 a —4161 ¢ 376517
Hip~crotch area length 3648 a 0473 b -3862 ¢ 23.854"
Hip area shape 3367 b ~5776 ¢ 5923 a 109.889""
***p<.001, SNK test results(a>b>c)
A I 78 5 7P =k sk A B e a7 A gAY ARE UER Aot 7EEAREE Al
29l A4 A1 B Slel-dgolnNe] Felrk S @ mE SRl p<00] SN £33 Bael AolE B
° 5 Iw BRulwge o 4 g ol3L gk,
Table 7 H-7HIRE tgAke] siibal 37l §-&e] Hat, At 7} JEER HAghs s R BRE EAPEA 43
Table 7. Descriptive statistics and SNK test result by lower body types (Unit: cm)
Item Type Type 1 Type 2 Type 3 F-value
Stature 175.11 a 173.02 b 169.87 ¢ 28.788%**
Hip height 85.89 a 84.59 b 8339 ¢ 13.908***
Crotch height 7838 a 78.17 a 7584 b 22.223%%*
Height Waist height 106.65 a 105.00 b 101.90 ¢ 43.979%**
Waist height(omphalion) 101.16 a 100.86 a 98.05 b 23.179%**
Knee height 46.07 a 4548 b 43.15 ¢ 62.294%%*
Lateral malleolus height 7.34 7.29 723 1.196
Body rise 28.66 a 27.16 b 26.88 b 33.342%%*
Thigh vertical length 3035 a 2921 b 2923 b 16.3027%**
Length Waist to hip length 2198 a 2157 b 19.58 ¢ 73.29%**
Outside leg length 107.09 a 10531 b 102.71 ¢ 37.422%%*
Crotch length 8253 a 76.85 b 76.16 b 105.886***
Waist breadth 33.78 a 3132 b 30.70 ¢ 214.354%**
Bread. Waist breadth(omphalion) 3457 a 32.09 b 30.96 ¢ 273.571%**
Hip width 3558 a 3438 b 33.17 ¢ 137.288%**
Waist cir. 10136 a 9337 ¢ 94.65 b 176.980%**
Waist cir.(omphalion) 103.25 a 94.74 ¢ 95.04 b 210.510%**
Hip cir. 106.98 a 10123 b 9835 ¢ 191.277#%*
e Thigh cir. 65.77 a 60.92 b 5832 ¢ 190.214%%*
Knee cir. 40.11 a 39.04 b 3701 ¢ 135.957***
Calf cir. 4243 a 40.66 b 3828 ¢ 133.325%%*
Minimum leg cir. 23.81 a 2355 b 2251 ¢ 49.313%**
Ankle cir. 26.84 a 26.58 b 25.89 ¢ 30.202%**
Waist depth 27.14 a 2471 ¢ 2568 b 87.628***
Dep. Waist depth(omphalion) 2693 a 2424 ¢ 2523 b 109.176%%**
Hip depth 26.71 a 2382 ¢ 25.06 b 135.233%**
Weight(kg) 9536 a 8371 b 7944 ¢ 191,200+
BMI 31.11 a 27.96 b 2755 ¢ 160.924***
Waist cir./hip cir.(WHR) 095 b 092 ¢ 097 a 45.842%**
Others Waist depth/breadth 0.80 b 0.78 ¢ 0.84 a 46.688***
Waist depth(omphalion)/breadth(omphalion) 0.78 b 0.75 ¢ 082 a 72.065%**
Hip depth/breadth 075 b 0.69 ¢ 0.76 a 131.240%**
Hip cir.-waist cir.(drop) 561 b 7.86 a 3.69 ¢ 45.021%**

***p<.001, SNK test results(a>b>c)
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Table 8. Frequency distribution by KS clothing size specification
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A FHFEHE 90~123.5cm, YHo| =

(Unit : (%))

HG

WO 82 88 90 92 94 96 98 100 102 104 106 108 110 112 114 116 120  Total
90 5 5 11 16 23 23 20 6 2 1 1 113
09) (09 (20) (29) @1) @1) (36 (L1) (04) (02 0.2) (20.3)
9 1 1 4 8 8 9 19 20 11 10 2 93
02 02 07 (14 (14 (16 (G4 (G6) 20 (18) (0.4 (16.7)
94 1 1 6 7 10 17 20 13 3 2 1 1 82
02) 02) (L) (13) (18) (G0 (G.6) (23) (05 (04 (02) 02) (14.7)
9% 2 9 9 18 19 18 9 6 2 92
04) (16 (1.6) (2) G4 (2 (16 (L) (04 (16.5)
08 2 1 4 3 10 13 7 7 6 4 1 1 1 59
04) (02) 07 (05 (1.8 @3) (13) (13) (L) (07 (02) (02) (02) (10.6)
100 3 5 4 4 3 6 3 3 2 33
05 (09 (©7) 07) (05 (1) (05 (05) (04) (5.9)
102 2 1 2 9 2 3 3 1 23
04) (02) (04 (1.6) (04) (05) (0.5 (02) @1
104 2 2 1 6 2 10 4 27
04) (04) (02) (L1) (04) (18) (0.7) (4.8)
106 1 5 1 3 3 2 1 16
02) (09 (02) (05) (05 (04) (02) 2.9)
108 1 4 2 1 8
02) 07) 04 (02) (14)
110 2 1 1 1 1 6
0.4) 02) (02) (02) (02) (1.1)
1 2 3
112 0.2) 0.4) (0.5)
1 1
14 0.2) 0.2)
1 1
116 02) (0.2)
1 1
s 02) (02)
1 1
124 02) (02)
Total 1 1 7 11 28 46 61 97 103 73 46 33 29 12 6 1 3 559
02) (02) (13) (0) (50) (82 (109 (174) (185 (13.1) (82) (59) (52) (2) (I.1) (02) (05) (100.0)
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82.5~121 em7HA] WAl E32H o] glof KS 2ol 2EA| & 2k 4 emB XF7HAE ARSI slElEdle JElEHE o
= HIEO] 54.7%0l ©]23L o AAIEL e FALA4 HE el 5187 AeBR 2em, 3cm, 4cmE T A
@ B Apiiae 20 Ao Be Aol Uehin gl A 4gel MEREE 339 F ANLS Teisle HE
Agolt), e} mE 7] GBS AEE AL AR Al 3emP A50AS Agasnt.
BellMe ddHoz Brbsd Aojlug ¥ Ardxe 5] Table 9~11- SPiHAl W RE=REN 2t F1E=
oAt slElEE B duelEdY] ey xFEUAE 3 3.0% ool HIEE vHepls ks Adste] S9xE s 4
aste] Ae7HAS ARSI & SlEEdet dBelEd 7 Flol}.,
Zle] Higk 96em, 102omE FHOE YolEds T2 9 12 shle] A9l Ael=st 2 ey Ba
Table 9. Frequency distribution by type 1(larger oval-type) (Unit : n(%))
WG HG 98 102 106 110 114 118 122 Total

90 2(1.4) 2(1.4)

93 1(0.7) 214 5(3.5) 8(5.6)

9% 15(10.6) 13(9.2) 42.8) 32(22.5)

99 1(0.7) 8(5.6) 14(9.9) 6(4.2) 1(0.7) 30(21.1)

102 2(1.4) 9(6.3) 10(7.0) 21(14.8)

105 32.1) 7(4.9) 15(10.6) 5(3.5) 3021.1)

108 1(0.7) 2(1.4) 53.5) 8(5.6)

111 1(0.7) 1(0.7) 2(1.4) 2(1.4) 6(4.2)

114 1(0.7) 1(0.7) 2(1.4)

117 1(0.7) 1(0.7) 2(1.4)

120 0(0.0)

123 1(0.7) 1(0.7)

Total 3(2.1) 35(24.6) 50(35.2) 42(29.6) 9(6.3) 1(0.7) 2(1.4) 142(100.0)
Table 10. Frequency distribution by type 2(trapezoid-type) (Unit : n(%))
WG HG 90 94 98 102 106 110 114 Total

90 1(0.4) 10(4.0) 27(10.7) 45(17.9) 10(4.0) 1(0.4) 94(37.3)

93 1(0.4) 6(2.4) 18(7.1) 48(19.0) 11(4.4) 1(0.4) 10.4) 86(34.1)

9% 6(2.4) 9(3.6) 23(9.1) 83.2) 1(0.4) 47(18.7)

99 4(1.6) 6(2.4) 4(1.6) 2(0.8) 1(0.4) 17(6.7)

102 3(1.2) 1(0.4) 4(1.6)

105 1(0.4) 2(0.8) 3(1.2)

108 1(0.4) 1(0.4)

Total 2(0.8) 22(8.7) 58(23.0) 126(50.0) 36(14.3) 50.0) 3(1.2) 252(100.0)
Table 11. Frequency distribution by type 3(small cylinder-type) (Unit : n(%))
WG HG 82 88 90 94 98 102 106 Total

90 6(3.6) 17(10.3) 17(10.3) 7(4.2) 47(28.5)

93 1(0.6) 1(0.6) 14(8.5) 11(6.7) 13(7.9) 1(0.6) 41(24.8)

96 42.4) 13(7.9) 15(9.1) 42.4) 36(21.8)

99 6(3.6) 7(4.2) 9(5.5) 6(3.6) 28(17.0)

102 5(3.0) 3(1.8) 3(1.8) 11(6.7)

105 1(0.6) 1(0.6)

108 0(0.0)

111 1(0.6) 1(0.6)

Total 1(0.6) 0(0.0) 7(4.2) 41(24.3) 54(32.7) 48(29.1) 14(8.5) 165(100.0)
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Table 12. Sizing system of abdominal obese men’s bottoms (Unit : cm)
o Reference size
Type Basic size . Waist cir. . . . Cloveor
(WG-HG) Height (Omphalion) Thigh cir.  Outside leg length Crotch length ratio (%)
93-106 174.42 96.95 65.75 104.70 82.15
96-102 173.82 97.81 62.82 107.22 82.56
96-106 175.52 98.94 65.15 107.99 82.62
99-102 172.59 98.70 63.20 106.64 79.77
99-106 174.64 101.49 65.75 106.55 82.06
99-110 176.95 102.20 67.92 108.93 82.60
Type 1 78.8
102-106 175.52 103.29 65.44 107.48 80.88
102-110 177.87 104.86 67.70 108.42 80.99
105-106 172.43 106.37 63.79 105.56 80.23
105-110 177.54 106.53 67.77 107.77 83.89
105-114 178.53 107.38 70.93 108.43 84.50
108-110 175.18 109.00 66.40 107.50 85.10
90-94 168.57 90.72 55.76 102.14 71.82
90-98 170.78 91.25 58.75 103.39 74.83
90-102 175.05 92.47 61.60 107.03 77.99
90-106 176.69 93.96 64.78 107.85 78.46
93-98 170.55 93.56 59.18 103.77 74.84
Type 2 83.0
93-102 172.62 95.08 61.67 105.08 76.93
93-106 176.81 95.28 65.07 107.65 79.11
96-98 172.14 95.87 58.06 105.24 77.82
96-102 173.96 96.93 61.44 105.56 77.67
96-106 174.68 97.88 65.23 105.69 79.03
90-90 162.73 89.48 5247 98.73 72.83
90-94 166.83 90.67 55.39 100.21 73.61
90-98 173.15 91.42 58.29 104.57 79.38
90-102 173.49 92.27 60.56 105.59 77.57
93-94 168.26 92.87 55.46 101.71 74.32
93-98 172.80 93.86 58.28 105.12 75.13
93-102 172.23 94.63 60.02 104.15 78.82
Type 3 88.4
96-98 169.02 96.62 58.11 102.09 74.75
96-102 172.29 96.60 60.67 103.63 76.24
99-94 161.93 96.92 55.92 97.22 73.15
99-98 171.36 97.96 57.54 103.55 77.55
99-102 173.82 98.89 60.12 106.61 78.17
99-106 171.05 99.43 63.88 103.33 78.12
102-98 164.93 100.08 57.55 99.38 74.83
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