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Lower Body Type Classification of Korean Men in Their 30’s for
the Development of Slim-Fit Pants Pattern

Jeong-Eun Lee and Wol-Hee Do’
Dept. of Clothing and Textiles/Research Institute of Human Ecology, Chonnam National University; Gwangju, Korea

Abstract : This study analyzed the lower body type of 30’s Korean men to develop a slim-fit pants pattern. As the analysis
data, direct measurement data of anthropometric measured value in the 6th Size Korea(KATS, 2010) was used as basic
data with 481 men in 30’s as analysis objects. The result are as follows. First, the result of analyzing factors for the lower
body type classification indicated five factors. Second, the result of executing group analysis (with the independent vari-
able of 5 clusters extracted from the factor analysis)classified the following three types. Type 1(36.8%) displayed a
medium height of lower body type, small waist and hip, slim and fit body type with a slim shape between the knee and
ankle. The shape between the waist and hip had characteristics of a slight curve and short length. Type 2(35.6%) displayed
lowest height of a lower body type that was large and thick between the waist and the hip. The drop value of the waist
and the hip was small; therefore, the body type was flat with a minimal curve. The underpart type (below the knee) was
the thickest and the length was short. Type 3(27.7%) displayed the highest lower body type, a medium level waist size,
flat and narrow waist and belly. This body type had a curve with big drop value of the waist and the hip, lower part from
the hip to the ankle (including the knee) and a thick calf with along leg.

Key words :
anthropometnc(°l A Al

lower body type(3tREAlL A &), slim-fit(&

2
1=

-3l), pants( B} A]), pattern development(3l] & 7] 1),

e AR )
© oo
92 N ox @
o Iz 5

ok

Koo H S o

3o,
fr

Rnowg L}E]—‘;}E]—(“Fashlon market analysis”, 2014).
Slzol] g 24le] F7hE Wl A1F o
SRA PSR o} Sl e - (Slimfit)
/\( lght ﬁt)oﬂ ]EL—_ x—];q]z%_i éala} L@_Q
o] M= Zgo] Lolu}y UThLee & Do, 2014).
Zolz ez A 20dlet 27 HhEA
, AA7NE BRo=E FeEE AA 7 §9)e] msid
o= °] sted 30t AP v RLE FAOE HFiElEo] 20
thell HlEl vhFek AP o= Wsigitt, old] wat 30EH HAE
LAY HIE Qe AANFLEr) ol RS AshE

it af
o
gL
10,
g
o
:i

rx
o

2,
o op
O

FtN

30tH

FCorresponding author; Wol-Hee Do
Tel. +82-62-530-1346, Fax. +82-62-530-1349
E-mail: whdo@chonnam.ac.kr

227

Al €93l 28Y S FE32A ste &7 UtKKim,
1993). £€-A M=x= L 71 FulE Sl ke 7
2 71500 ol AREES] oo gt A7 HElE Rose
AAel @ 4olth(Yim, 2011). W FHANAE 199635

B 754 AEA DA NEE ol AREEHA oF§
22 dukslElT 9low, 2006 d0)] B0l e £H o] A
]—‘E‘ﬂ/ﬂ 20t FHeolE FTAeE A7y Z(Skinny
glofel] o]2717EA] TheFst o o] 217]
ﬂ—z 1= 2 el Fo] FEZ7A HeolA
ZHgA] B T 7 dof Hole
J w2 X3 Aoz et
(Kweon et al,. 2010; Na & Lee, 2010) olgA &3 AY
< M3shs FAETS 48 %J %: 15
B le=d], E9I7F #3 ElE

7'(]—_9_]}.7]_ \__7]‘— 01-111—71—&], %% %

Z -3 (Loose-fit) 2]&-H T} Uyt

71 ol oj&e] siel AAA 6H
2o] & 831tHDo, 2003).
AA7RA $E S-Sy B A3Ee, WA g of
ol€le] i3kl Cho(2008)= 2004 Ale]= o} QA=A

A3 =

Z;&

FIWI

of

r..E_'. O_u

Qoo e
O_>|'.', _IN’
ot — o 01-'0

S g g
ré’iﬁ

N
o & > ©

01@
M

=]
Rl



228 SOl FNY SR A1 7H A28, 2015

A5 % @l A9l W 182449 BlolElE Ml A1
ERE $A4E Sjo] PR £Y-

ATk Kim(2009x2 300 #4S fg <3 Al
N, HE o wWE A
o} Kim et al(2012)y= 24
BiE &0 M2 &Y Al Ale|ze) A7l 2eld
o] w2 e MANHES HwSATE Kim and Suh(2014)=
30t Aol AE 548 wud AZYY AANHS Atst
7] fl3ted 7129 o] vl 9 Ze|HrtE AAIEH
t}. Shin and Suh(2014)= &2t w2 A F7ke] AFHs}
FE g 4ol G e sdla A= RS flske
40t FAL tide23le] 3D Body Scand AAlsle] A3
3}2ES w2389tk Kim and Jang(2013)2 £3-3 =2 A
= JE NS 95tke] 2030t HAE v = o) A,
Tl e, AE 2] 2 A5 GRRle geleldnt. ke of
olglo] T3 ATEE, Kim(2014)°] 200] Al e s A
ERAE F8l A GRS WA Setslal o]E B
g2 £d-3 e HEle A7sth Kim et al(2014)y
ZH|RLe] 2 MEEE 2Y 5 e A dE ke 9
g HAo= 200 WA £H-3 AHukA] el 2 2g A}
AL ZAFSIATE B3 Yang(2011)S 35~554] 394
e g HiEdrt Sl E siHRe} FERE F

%
4
Y 41T 5 Qe AY £9-A A= )

.

el SYo] Be ATE Qi AR P L Puel B
or, g4 olrde] &9 of
HEE AgeIlT). ek E Aol
A FHFOR FHA ST Qe 30E FHOE HgW

35 AT SH-A A=) AL A

2 915e] 3001 49 W] skl AW BRE AAskaA
ISl

e
ofr

£95 Bze) A AL A 4 P
D

=4 == A ]—
WA A ge] 54

\

3ol § glotslr] Qe A 63} d=<l AAXF
ZAMRIA(KATS, 20100 Yt e JASHRS AH5AS
tolElE 712 ASE ARgsIFeH, 300 42U P4 5 WHO
o e BMIZ1=2] A% (18.5-24.9)00 slgsl= 481
Holl th3t AR S B4 e a9, AAF fdEHE
200] 73<1 HA 60282 HIWO GO R STt

Table 1. Anthropometric measurements

Measurement Item

—

. Stature 17. Hip circumference
. Waist height
. Waist height(Omphalion)

18. Thigh circumference

19. Mid-thigh circumference
. Hip height 20. Knee circumference
. llian spine height 21. Lower knee circumference
. Crotch height

. Knee height

. Waist breadth

. Waist breadth(Omphalion)
10.Hip width

11. Waist depth

12. Waist depth(Omphalion)

13.Hip depth

22. Calf circumference

23. Minimum leg circumference
24. Ankle circumference

25. Total length

26. Body rise

27. Waist to hip length

28. Crotch length

29. Crotch length(Omphalion)
30. Thigh length

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

32. Weight

Calculation item

O 0 9 AN L R W N

14. Waist circumference

16. Abdomen circumference

33.Dropl (Dropl=Hip circumference-Waist circumference)

Drop2 (Drop2=Hip circumference-Waist circumference
‘(Omphalion))

35.BMI (BMI=Weight(kg)/Height(m)?)

22 A5ES
2 Aol B AE AZYEE ojEAe] /18
o= Fasky Hol P4 s AL Wl & Qe 3

o] 73HE. 7E} 28HE-0 2 & 3531E0|TH(Table 1).
23. X2 24
S ARgEte] Bl m, Ase EA IS et 2tk

1) 3000 41 @Sl shkl ARSI siefs] 9Isied 7
Zguse) Wiyt BERAE T, test $31] 200)

2) 3000 A2 o) skl Age] PARAE wel] S8t
o FAE BAL B 8RN AN 821 Folgel

o
ol
- .

4) 749 FEEY HE APE B} AAs] dunr



SF-F W= A fEre 218 300 Y Y SRR AG HFE 229

o] OptitexAF2] PDS version 12 ZZI1#-S AR8-sle] 3314 Table 2. The result of measurements data of 30’s men
ohilelg Adela, 7t f3Y U AR B AP v (umitcm, n745T)
ERER =N Measurements Mean S.D. Min. Max.
Stature 1724 58 1549 1928
3. 43} 9 =9 Waist height 103.7 43 918 1224
- Waist height(Omphalion) 1009 42 883 1184
3.1. 20cHR} 30CH Aol LpMo| MFEME| H|m qi Hip height 856 40 727 103.1
30thel 200 shrAle] ARE=R A 355HE0) hale] =4 &) ™ Tlian spine height 932 42 787 1106
o £93) zlo]7} QA Amry] 98 3 Py 2 Crotch height 789 39 656 949
FEARE T3l Hgu| 29} ttestS AA BT Knee height 440 26 372 538
30t Aol PAel shkAl =4 glEo)] st HEe = Waist breadth 27.6 1.6 236 322
172.4 cm, BEAE= 67 ke, Y EY = 794 cm, HEFES T § Waist breadth(Omphalion) 28.4 1.7 23.8 335
Ed= 81.7cm, ¥lEHE 80.8cm, YHolEHE 91.6cmO = Hip width 320 13 283 361
ettt =3 7], sEE, 240, B4 SoAe EFd S Waist depth 202 18 157 253
27} 5.0 ooz IA Yeh xpt 2 dEL o & 8 Waist depth(Omphalion) 202 1.7 155 260
=
2AATHTable 2). Hip depth 224 15 176 278
20t09} 30tHe] HFS vt @34, —5—];/]143] w43 Waist circumference 79.4 5.0 66.6 93.5
Un), duo| 57, ddo| 5y, A5, o), AekEz Waist circumference(Omphalion) 81.7 4.7 703 964
o], aﬁgﬁ‘g%ﬂgo], B ES st BE o)A Abdomen circumference 80.8 5.0 68.6 947
T Azl 893t xfo)7} ¢ ﬁ’iﬂr(Table 3). Hip circumference 916 36 809 1025
234 EEE AuEH o] JEO RE FEA A " Thigh circumference 542 31 456 628
ZHA §JE xpol7b e, FHgke 20007 o =4 U E Midthigh circumference 503 29 415 584
b} 3()1:]]01] B8] 20t)¢] 717F =3 shgkAle] o7k e A %Knee circumference 36.4 1.5 323 423
S o 2= 9k E Lower knee circumference 34.1 1.5 304 39.1
UH] gE-e oJroju] =i AFH 7l Foldk xfo]7} ® Calf circumference 368 20 308 441
el 20t7F ] Yo Aoz Jehdt 7 g2 37 Minimum leg circumference 216 1.1 188 250
A, =S BT A oA A7 71l 53k 2polrt ) Ankle circumference 257 12 228 298
Qom, 3009 Hagtel © =A LER} 20008 30tHolA] Dropl 122 40 06 253
Bl g E9 A3AS o 4 9k Drop2 109 38 03 229
59 FEoME &, Er==slgEd, sy, gt Total length 1495 54 1339 1657
&Y, dreEsdy), F25d, FeolEd|, AU s, Body rise 253 1.7 205 306
FolR 25w, =Pl EslEd), SEE2YRe) _ Waist to hip length 190 19 137 260
SISl AE el 5238k xpolrt 9l 0% Crotch length 739 44 624 892
ATt F oA dold o2 shkile] EdE 30tolA] 3 = Crotch length(Omphalion) 678 43 569  81.8
ko] ZA Yepton], doelola Zolale] ol2x §kx)e] Thigh length 284 21 221 357
Sz 20tfollA] ko] A UJERFE 2fol2 BT W Outside leg length 1047 44 919 1227
SleE 137 =g 200914 xbel7t =A YERY 200071 30 g Weight(kg) 67 3 64 49 89
ool W8l 2ol Y= AU & 5 YTk S BMI 26 16 19 5
o] FRAAE Yol o], Yolaol, Yriel g
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Table 3. The result of measurements data of 20’s and 30’s men (unit=cm)
Age 20’s(n=602) 30’s(n=481) et
Measurements Mean SD. Mean SD.
Stature 1735 56 1724 5.8 3357
Waist height 105.1 39 103.7 43 5405
- Waist height(Omphalion) 102.3 40 100.9 42 5659
0% Hip height 86.8 4.0 85.6 4.0 5.115:’:
= Tlian spine height 94.6 4.0 932 42 5.628
Crotch height 79.6 34 789 39 2935"
Knee height 454 25 440 26 8.817°"
Waist breadth 274 1.7 276 1.6 -1.876
§_‘ Waist breadth(Omphalion) 28.4 1.7 28.4 1.7 -0.134
~ Hip width 322 13 32.0 13 26737
Waist depth 19.2 1.5 20.2 1.8 9.139™"
{E Waist depth(Omphalion) 19.3 1.5 20.2 1.7 -8.688""
o Hip depth 223 1.6 24 1.5 -1.572
Waist circumference 76.7 47 794 5.0 9264
Waist circumference(Omphalion) 78.5 49 80.8 5.0 7327
Abdomen circumference 79.8 4.8 81.7 4.7 67017
Hip circumference 91.9 3.8 91.6 3.6 1.213
Thigh circumference 54.6 3.0 542 3.1 2.100°
g Midthigh circumference 50.7 2.8 50.3 2.9 2437
% Knee circumference 36.8 1.6 364 15 4033
% Lower knee circumference 344 1.6 34.1 1.5 2.703"
® Calf circumference 372 2.0 36.8 2.0 3155
Minimum leg circumference 219 1.1 21.6 1.1 3917
Ankle circumference 25.7 1.1 25.7 1.2 0.227
Dropl 152 35 12.2 4.0 13.137°"
Drop2 134 35 10.9 38 113357
Total length 149.8 54 149.5 54 1.095
Body rise 259 1.9 253 1.7 4944
_ Waist to hip length 19.4 1.7 19.0 1.9 4295
2 Crotch length 73.6 44 739 44 -0.888
= Crotch length(Omphalion) 677 44 67.8 43 -0.320
Thigh length 29.1 2.0 28.4 2.1 5.636"
Outside leg length 106.2 4.1 104.7 44 5753
o Weight(kg) 66.9 6.2 673 6.4 -1.135
‘;5 BMI 222 1.6 22,6 1.6 -4.428™
p<05, " p<.0l,  p<.001
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Table 4. Lower body type factor loadings to get by an orthogonal rotation using the varimax method

H

LT

Qoloz o] & 1:]-
F217F 6.280]3, AAH

Ymoz 14

Measurements Factor 1 2 3 4 5 Communality
Crotch height 0.94 -0.07 0.16 0.04 -0.04 0.92
Waist height(Omphalion) 0.94 -0.03 0.17 0.13 0.10 0.95
Ilian spine height 0.94 0.01 0.14 0.08 0.03 0.92
Waist height 0.94 -0.01 0.17 0.09 0.21 0.97
Hip height 0.91 0.06 0.14 0.02 0.03 0.85
Outside leg length 0.90 -0.01 0.20 0.08 0.26 0.92
Stature 0.89 0.00 0.30 0.11 0.15 0.91
Total length 0.88 0.02 0.25 0.09 0.18 0.88
Knee height 0.74 0.01 0.07 0.37 -0.15 0.72
Thigh length 0.68 0.06 0.15 -0.32 0.13 0.62
Waist circumference 0.03 0.91 0.32 0.12 0.04 0.95
Waist circumference(Omphalion) 0.07 0.89 0.34 0.14 0.10 0.95
Abdomen circumference 0.09 0.87 0.35 0.15 0.10 0.92
Drop2 0.16 -0.86 0.23 0.01 0.12 0.84
Waist depth(Omphalion) -0.03 0.86 0.22 0.05 0.11 0.80
Waist depth -0.05 0.86 0.19 0.07 0.11 0.79
Dropl 0.21 -0.85 0.24 0.02 0.19 0.85
Waist breadth 0.14 0.75 0.41 0.01 -0.01 0.75
Waist breadth(Omphalion) 0.19 0.72 0.41 -0.02 0.13 0.74
Hip depth 0.09 0.52 0.41 0.26 0.21 0.57
Calf circumference 0.06 0.18 0.79 0.03 0.13 0.68
Minimum leg circumference 0.16 0.02 0.79 0.13 -0.13 0.68
Knee circumference 0.36 0.25 0.75 0.06 0.07 0.76
Midthigh circumference 0.09 0.33 0.75 0.07 0.30 0.76
Lower knee circumference 0.32 0.23 0.74 0.04 0.08 0.72
Hip circumference 0.26 0.33 0.71 0.20 0.26 0.79
Thigh circumference 0.06 0.37 0.69 0.16 0.32 0.75
Ankle circumference 0.35 -0.01 0.67 0.12 -0.09 0.59
Hip width 0.41 0.22 0.63 0.02 0.13 0.63
Crotch length(Omphalion) 0.17 0.17 0.22 0.88 0.06 0.89
Crotch length 0.20 0.22 0.24 0.83 0.27 0.90
Body rise 0.22 0.21 0.10 0.05 0.74 0.66
Waist to hip length 0.19 -0.09 0.18 0.16 0.67 0.55
Eigenvalue 8.69 7.35 6.28 2.04 1.79

Contribution proportion 26.34 22.26 19.02 6.18 543

Cumulative contribution proportion 26.34 48.60 67.62 73.80 79.23
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3001 499 A shekile] AP Eal] flsle] 2dEA
oM F=E F89 IIE SHAFE o qEME A
siict 2 7Ur -3 F7F ViY of 237 FusAE 2
AR F oM HFH o= o] FPor BRI Al
OﬁﬂO] 06:]1:3 SIEY] H_L)\]-EHE /\qu_u;_u:]\_, o35 12 1774
(36.8%), 58 25 1718(35.6%), 3 32 133 (27.7%)%

(Table 6).
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o], giole] dolg vehllE 82l 3, 821 4, 831 59 e &, §8 2= sk Eole 7P $on slgd
821 AFe 7P W2 3o E YEyth /3 2= shikilY A °*E4°l°ﬂ o|2= skl F7|7F A5 T FHoH, F
Eol9} tele] ZolE velE 891 13 Aolg Jeille 2olee] s FHl= FaL, dolrt #He % o AUATt
891 49} ddole] Zeolg Yehlls 891 59 821 A7t Al 3 32 EE Eo| &9 Hutglol *1] ¥ 5 7 =
®2 F 7P v vERen, sEle] 2718 veRE 89l YeERAAL, WH] gEellMe sy, wigEsizlvrle 1
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© =2 Duncan-tests AAIstA, 7 3353} skl Ao §37F oA FEol7AE F3to] & Fejolnt. Fgh JoloA tE]
o] IAIE A EITt 11 A3 FHo)E AQg BE & o} 5] o] SR AAH R #, do|7t 7] Aol &
p<001FFNA F3E folgh Zol7t = Zo2 eyttt ZJolct.
Table 5. The result of ANOVA of factor scores by lower body type (n=481)
Factor Factor contents Cluster 1 Cluster 2 Cluster 3 F-value
n=177) (n=171) (n=133)
1 Height of lower body and leg length 0.26b -0.65a 0.49¢ 75489
2 Waist and hip flexion -0.06b 0.43¢ -0.48a 35443
3 Hip and leg size -0.82a 0.45b 0.51b 152.082""
4 Crotch length -0.26a 0.13a 0.51b 27680
5 Hip length 0.00a -0.18a 0.22b 6.134"

£ E23

p<01, *p<‘001, Duncan-test: a<b<c
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Table 6. The result of ANOVA by lower body type (unit=cm, n=481)
Cluster Cluster 1 Cluster 2 Cluster 3
Measurements (n=177) (n=171) (n=133) F-value
Stature 172.1b 169.5a 176.4¢ 67.613"
Waist height 104.0b 101.2a 106.5¢ 74554
- Waist height(Omphalion) 101.2b 98.3a 103.7¢ 81.163"
qi Hip height 86.0b 83.6a 87.5¢ 44.895::
- Ilian spine height 93.6b 90.9a 95.6¢ 61.686
Crotch height 79.4b 76.9a 81.1c 56.8017"
Knee height 44.0b 42.82 45.5¢ 46.834""
Waist breadth 27.0a 28.3¢c 27.5b 28.189"
é Waist breadth(Omphalion) 27.8a 29.0¢ 28.4b 22.088""
o Hip width 31.5a 32.1b 32.6¢ 34.148™"
Waist depth 19.7a 21.0b 19.7a 36.047
g Waist depth(Omphalion) 19.7a 21.0b 19.8a 37.981""
~ Hip depth 21.8a 22.8b 22.8b 26.047°
Waist circumference 77.8a 81.9b 78.5a 37.609
Waist circumference(Omphalion) 80.1a 83.8¢ 81.3b 30.035™"
Abdomen circumference 79.1a 83.0b 80.0a 32785
Hip circumference 89.4a 92.5b 93.4¢ 71.681""
Thigh circumference 523a 55.3b 55.4b 70.245™"
% Midthigh circumference 48.5a 51.2b 51.4b 64388
é., Knee circumference 35.5a 36.7b 37.2¢ 59,004
% Lower knee circumference 33.3a 34.4b 34.8¢ 59342
® Calf circumference 35.5a 37.6b 37.6b 75.088""
Minimum leg circumference 20.9a 21.9b 22.1¢ 722727
Ankle circumference 25.2a 25.8b 26.3¢ 38.9207
Dropl 11.6b 10.6a 15.0¢ 59.250""
Drop2 10.3b 9.5a 13.4¢ 54.825""
Total length 149.6b 146.5a 153.1¢ 729527
Body rise 25.2a 25.1a 25.8b 8383
- Waist to hip length 18.8a 18.6a 19.7b 13.428™
0% Crotch length 72.3a 73.5b 76.3¢ 382527
= Crotch length(Omphalion) 66.2a 67.4b 70.4¢ 43677
Thigh length 28.7b 27.7a 28.9b 15.102""
Outside leg length 105.0b 102.3a 107.4¢ 64.982""
o Weight(kg) 63.9a 68.1b 70.7¢ 53748
§ BMI 21.5a 23.7¢ 22.7b 104279

T

p<.001, Duncan-test: a<b<c

Aol vebd 300 491 Fide] skl AEe Y & 20ch 2t 30the] sHA] Aole frAlsiAl ‘JrE]r , 3FA19] =271
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ohulel o= A, A BluE flste] 200 A2 Hls] 30cie] H5-e] 2717} A5, duid, F&, Al
WA Het AP ohutElE I AAsEsATE. Table 791 20 EE sAe] Z7|% 30ui7F B FAL 2S¢ 4 JSTh
o 2233} 300 B Wk AR, 2Ela 300 S Al R Holl M= A nARE 2000] A7 o A & A
o] dE AFS 22 A9, S, FoE YepAIrt. ot & ATt olASRE 20the HrkEFEe] A7 -
el @FoR 2009t 30t B3] S HlawsiEH, dArelA FAE W, 30dE SR TR A¥YS ¢ F Ao
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ko %01'
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Table 7. Avatar of the lower body type made by PDS version 12(Optitex)

20°s average 30°s average

Type 1

MOTA JUOI]

MIIA 9PIS

MOIA Yorg

U R B 2pE vlaE flete], Ze] Al dAd A
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20ch= 30tholl wia) sjej At Abszol, FEEel7t ¥ w4 o
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@ 32 WaEo slEido] =%, 19 29 79 32 WAE
o} slgido] B2 Z1e & o ATk E=F sl2ellx] gHolel
olEE 99 Arle ¥ 30] BaHrk Ao, dxcle
9 27} B vissela £ 19 7Y 32 Wk =%
o} Hrlelr] @i ol2E dA|e] Arle RF Wik 3
on, §9 vt 7P 2 S & 5 AT

A7 300 A EAS tieE skl Ade
at7] f1sted Al 62k =l AARFRANIG AN 4T <l
HEZgxe] AHAZS dolElE A8
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97 BE FElA F AR Fol’ 2ozt vkt shik
AL AGell holxd 30ehet 200] Afolell zfol7t S &
ATt
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Table 8. Compare the silhouette of the lower body by polymerization

PIet 300 F=r0] WY SR S 7 235

20’s average and 30’s average

30’s average and lower body types

Waist line

30’S average
............... 20'S average
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Waist line

30’S average
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