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Abstract

This study analyzed the body shape of adult women aged 20 to 59 with a waist and hip circumference differ-

ence of 22.00 cm or more to characterize the lower body shape of women with slender waist. The researchers
analyzed the data using SPSS 26.0. Among the lower body measurements of women with slender waists, the
waist circumference was 70.79 cm and the hip circumference was 95.25 cm, with a difference of 24.56 cm be-
tween the waist and hip circumferences. We categorized the components of a slender waist body type into four

factors: lower body horizontal, lower body vertical, lower calf horizontal, and hip and crotch length. We catego-
rized women with slender waists into four body types: slender long crane legs, short thick lamb legs, short thin
ladder legs, and thick long pole legs. In their twenties, many people have slender, long-legged lower body, but
as they age, they are more likely to have thicker lower bodies and short, thin ankles. Body types with slender
waist had larger proportions of abdominal and hip dimensions in the width, circumference, and thickness cate-

gories based on waist dimensions than those with average or thick waists.
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Al zAR] A Q1 7] 3t
= aLesto] A AHE T 4o
slelEd, 71 71E o= o
o] Ffoll=slelEaet B olE
202 5] R AFAY TR 491 o
Z]4>(Korean Standards & Certifications, 2019)]| A]
O] A& dd ol =89 5l 2l = o] Aol of wh
HEAF, 7t 7= A3, et a2 Adew
TSk BE AW dPolEd et sl =g e &
o] 2]4=7} 14.00~22.00 cmo] 225} Ft 18.00 cmS:
LERt 527t 7k AlE e JP o=t sleE
&) o] #}o] X]4=7}22.00~38.00 cm Afo]of| 23235} F
7t 25.00 cm ] ZFo] S YERWTE 82 7F H2 AP
FRol=det slel=d e Aol 247} —4.00~14.00
cm Afojof FZ ke, F4t 10.00 cm &] Zpo| 5 LrERY
o} AG ol ek = EE A E -2 30~394] Abo]of
74 ek, 32| 7t k= A2 18~29A4] Afolof 7}
% @skh. 827} B2 AWL 50-594] Afolo] 7}
wol el Ao® BAHI A4 Aoz v
W B A3 o] 41.84%2 XX 5H AT 3] 7} 7He A
0] 39.68%, 31 2|7} w2 A| & o] 18.48% = L EFRITE
HE Aol 7P BATE 327t b AP Y R x e
40.00%°] 7}7h-E A o & EA E o] & B &S UE
Wk 28y st rte Alg Y s Exo = B4
Shal R RE 7 ES e AR S 7IE o= A2t
of o & g3 Ao gt VR ETF W A 07 2ALE
Atk 7o) A F9lofl gloj A = Hpx] D o]t axmf
dol 5o 7 =Y &0l g2 AR Ueht
sl 2lEgof et EvhEol B5-2 & 4= Slvk(Nam et
al,, 2013). 3l 2] &8 =42 53] oo A4 B2
Ao 2 Uetyl=tl, o4 9 A9 sfeler dgel=d
A 4= 2|7} A G ol & o gt
2 s E A= F97t
1 tH(Lee & Sung, 2003).

o]/d o shibAl T AR 52
2 3t A5 (Moon, 2001), 3FHAL A% A5}
#H(Cha, 2021), S7d 01749 s}itAl
Lee, 2023), '=1d o4 2] 5FHHAL A& -3 SHCha, 2017)
ol ek 28y slejEd A4 diol=d A4

]

Aol 5 7|20 TSP AT BET Aol
whebA] B AT 20-594) A2 o4 F 52l B
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o} g o] & &] 2}0]7}22.00 cm 0] 441 o A 9] A7
& B4 5t} 8127} 7h= oA o] kAl A2 §-F
slsl i 1 E4S ol A} 3ttt o] 2 B3] 8] 27}
7He oA 9] BhHEAl ol &g ket 2adt 7|2
A2 g Az gt
I.0|&X &
1. MolojA ol 5tutAl HE) S

]9 &l Ejet P ol= AAAA B H-E e
= Za8% 2R A4 et G FHEHNew-
castle university) E B](Toby) BFAlE o] 24| o]a+d &
A] &l 5l (The Lancet)’ of] 233t =+2of wh=, 4
ol AjIZtH o & 7w & =)= § 2Lt dE ol
H]-& =, WHR(Waist-Hip Ratio)-2 0.7¢] A S 2 e}
WTH(Lee, 2022). & Lol = HHu|N A =& THs}7]

v}z

= 3L

Qe Agmrt sle)oh ggo] vl gol o
A7AT} k. slelsdel Jgol s
48090 o]}, 42 0.85 ol 51w Az Ao
LFEFSTR(S. Lee, 2023).

Liuetal.(2016)2] &1tof w2, 20t 2} 30¢) A 21
o o] shbal AP Biol Yol A Faw AA DS
o= 7)o} 525 HE AR 7)E TErEY
ol, 52 %0l, o]0l Hlizol, T2 ikolo} 4
BAZL 1, 2l s L oW S el 4
BEA 7 & A0 2 ekt i, o) ael A2 A
32| a0l oF 2 om] o 1S EFHA T, 4
ol Edlol = o] 4 em 0| 4}0] o 4R ETH}]
uj o] 5257t & o AL FhH ok B 19
= 249

oo sl ukal o) 2 4w e, 200 A9l o4
o) sl 5] 2] o 59 %] Gefjo whet 5] 2] o} o 2
A7 An Szt don 55E 49, gl 2
A5k 52} wl R g)7h Gk, B WA= A A A o
= g3, 8l2)eh vt g gk Qg ol 7}
A5t 59 2|7} 7} 5] 2 Wol HEE §, B
37 B U 9 5 4702 255 9 rk(Shin
& Do, 2020).
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ol ot= o

49| okt

I Hlgd EA

SHAEE7F M w2 AR, H-HEo] glon §1A]
7o w2 AE, Sl sHA & 7 o
&7t AP o2 E7E A SHHA o= 404 Ol
ol W2 gk e AL, skt E = 354 o] %

o xe 26 e AL, ol B a5l ol
o) A5 o] BLHE e gk tEhio
o the)ig] BEE AfobA e Ao HAEo] A
o] Z7Vek42 2o} e |7} Wmala 5x7} 7}
= EAS YEFHTH(Lee, 2020).

shikale] 5le)Ed|e} 5l 5 M4k 209 ol

2]k, 301, 405 = o] Z71al 5 2) 549} 3]
YA A57h AA L Ao et Aol Z71%
of e} 3 2l B e o 52 S X4t EAYAE &
2= QITH(Kim, 2014). 20 o419] 9 HE R Fo]
4.00%, 8127} 71= A% 0] 69.20%, 3] 2] 7} 72 A%
0] 0.50% TH @l o] 1|8 15 A et 5] 2|7}
7= AP o) v Fo] AAA B Ao w eyt
(Choi, 2015). 30T] &} 40T = 2 E 3|3 o] 54.90%, 3]
27} 3-8 #8 0] 29.90%, 2] 7} 7H= A F o] 15.30%
2 827} 1 AR 2 Ao Yo Aoz
et 40T o) 50t = ] 2] 7k e A w ] 57.90%,
HE A3 0] 36.60%, 3] 2] 7} 7}= A & 0] 5.60% = 3]
27k #2 Aol Ak oo w el rhBack &
Song, 2018). &, 7-& 5 2] S a2} o] H 2] 2 7}
2 Qleha shel ek thokat o o] Fe) % shuAl |
g7} B35} A 0 & UEPgth(Choi, 2015).

ol

shEtAl o] 2H-8-E = o 52 5 2 =d < Yol &
= 7120 & st A|ZE, o A4k s
FPolEUE 7R A EY At #E
o] o] Z|4x(Korean Standards & Certifications,
19)0ll A 3}2] 7= BFA|9F AAE R JLEE|H, uiA|
A7 upA| eF Y BhA|, AAE= G AAES
g AAER EREAT A4 viA = d 2 =d-
|8 & FABH, S v A = Sl Y EE & %
Alstatt A4 AAE = sl elEd-d P ol =, A5
A AAEE S Y=Y 2 FASH T Al TE = 519
AFS A AA= Aol whet 24 A=A
o} 20~30tf & A2 2 3= 4 - 3] 2l == 67.30~
83.80 cm, Y 0| =3 +=89.00~101.60 cm H oA A
HE NI, 30~40t) & WAL & o= A sl el =8
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S

s

=
T
o
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72.00~91.40 cm, ¥ o] Ed= 86.00~110.00 cm2] H
91014 44 = Ak 40-500) & Tl ako 2 Bz 7 9o
L 3] 8]Ed| 72.00~97.00 cm, < o] =1 88.00~113.00
em 9]0l A AAE AT AE 7| EA R E 20-30
o o AE-2 67915 X251} 92-100744] QA
a1, 30~40t)] thA; Al &2 73-855-E] 88-10671A] A&
© 23519} 40~50t) A A E-L 73-85 5] A%
3to] 97-112744] A &L A5+ chBaek, 2018).
20-301) T4} 5-2] A &) 242} 20~394] 42l
43 AA A2 72) ARG B AT, BAEe) A
LA RE AP E E|o] 5]2)7}

o8 3o} 4
7He A% o] 49 27) 2|4 Faberel AmstA) Fats

202 ek eh(Back, 2018). 7] 4% A 21 4 ol 4 3]
217} 7z of ol A gkt sholiz AlAkE 7] b AL
oF 4= 91t} uhebA] B A9 o] ol 827} 7= A
O B 7135 st 7 & vhA fhae & = Tk
Shk4l 052 370 ol o 2 Lhylo] iRl E &
g, 3 £(fit zone), M A ZE(action zone), T A} 21 E(de-
sign zone) © 2 L EE T} 3 £ Lo] Bof & dlojof
Shz g o) Fa gk Hpo| i, 44 £& B o] glo]
Al Qb)) 2 A A1 BORRFE i Fitolu, ¢l
Aql 22 2] o] A4 O} BRA| Ho|£E oz &
ot} o] = e tArlof whebA] 2-¢-E =1, 5 2
=8¢t dolEd & Aol weh tE L gho] Fet
A Al FH(Liuetal., 2016). 12t 5] 2= 2F Y o
=) Aol Abghol uhek 2L HAR} - A B+t Al
Foll whet A2 = 714 5 FF- A 3 =
off & gte & Ad9ste dl o He= 4 "ok 714
k7] o) 74 714 Ho] $HIsHE R9) 52 5
7} 55.0%, HEA| 4 0] 7} 52.0% 2 YER =], 7144 59
slel e kA dol 2 497t Wok, ddels
du s A Ed s A2 A7 RS Ao R 24
ek Y& A Aloll= Atol = Sy Fof gt

S 37 o] o Aok sHz 202 LEhgthKim,
2006; Ong & Choi, 1999).

1. 917k
1. AFCHA
H A9 Ak AI8A} A A 2| 4= AL o 0] B (Size

Korea, 20212) 5 20~594] 64,0 &, 5kt A1) 0] 4]
9] o] A& 2] 4~(Korean Standards & Certifications, 2019)
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oA 327} 7he A B & BRI WAl 82 Seo} 2. By
o5 o] 35| ©] 0] 7}22.00-38.00 cme]] &3}z o4&
223190tk 312)7 7He AR ol 43 o 4 % 586
0 2 207} 297H(50.70%), 30th 7} 199H(34.00%), A
40t 71685 (11.60%), 50th 7} 22H(3.80%) > & 20t) 7} 10
744 BEreH Table 1). )

327t 7he o4 o] shbale fa ety 99 i
U ol 115, £l 1595, 1ol $33, 54
P2, U] 1035, 76} 2818 5 % 543 Solth &
L

& <Table 2>2} 7t}

of

Table 1. Age distribution of the subjects

Division 20s 30s 40s 50s Total
N 297 199 68 22 586
(%) (50.70) (34.00) (11.60) (3.80) (100.00)
Table 2. Analysis items of lower body
Division Analysis item Division Analysis item
Waist height Side waist length
Waist height(Omphalion) Side waist to hip
- - - Length -
Abdominal extension height Waist to lateral mallelous length
Hip height Outside leg length
Crotch height Waist depth
Height Inside leg height Waist depth(Omphalion)
Mid-patella height Abdominal extension depth
Knee height Hip depth
Calf height Thigh depth
- Depth —
Lateral malleolus height Mid-thigh depth
Maximum hip circumference height Knee depth
Waist circumference Lower-knee depth
Waist height(Omphalion) Calf depth
Abdominal extension circumference Inferior leg depth
Thigh circumference Waist breadth
Mid-thigh circumference Waist breadth(Omphalion)
Knee circumference Abdominal extension width
Circumference Lower knee circumference Hip breadth
Maximum ankle circumference Thigh breadth
- Breadth ——
Lateral malleolus circumference Mid-thigh breadth
Calf circumference Knee width
Hip circumference Lower-knee width
Maximum hip circumference Calf width
Hip extension circumference Inferior leg width
Straight body rise Stature
- Other -
Thigh length Weight(kg)
Length
Front crotch length
Back crotch length
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R

w2 e
L do v oft Rl
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Iv. 91

1. 3{2[7t 7t= 0 M o] st A FE S

o

20~59A4] 327t 7}L 04’“4 o}HM ]—f—f‘g}%
o 7
_%/U—‘\L%E l-:o]b‘]— 04"-'/]}-—_0] 9940Cm HH
3] 2]40] 95.00 cm, v 2=0] 91.31 cm, 3§ o] =o0] 7
om, AH=0] 75.07 cm, B-7]) 28=0] 71.05 cm @t $
] 712t = 0] = 43.28 cm, F-E 0] 41.61 cm,
R =o0]=31.13 cm, 7}EEA = 0] = 6.52 cm, & 0] F]|
P EF o= 76.17 cnE LhEFIT]

ShukAl Se 922 52l £ 70.60 cn, HhH423]

=
3

I

Z}
[e]

[‘

[ R I

7] Al BAHE A test) S A A BT 2154 77.87 cm, viE2) 82.67 cm, J kel = 58.32 cm,
Table 3. Descriptive statistics of lower body measurements for women with slender waist (Unit: cm)

Measurement items Min Max M SD

Waist height 87.63 114.10 99.40 3.96

Waist height(Omphalion) 83.36 108.45 95.00 391

Abdominal extension height 79.17 104.44 91.31 3.88

Hip height 68.84 92.01 79.38 3.65

Crotch height 64.34 86.56 75.07 3.54

Height Inside leg height 60.83 83.88 71.05 3.47

Mid-patella height 37.43 49.84 43.28 2.04

Knee height 35.76 47.63 41.61 1.93

Calf height 26.32 37.92 31.13 1.63

Lateral malleolus height 5.12 7.84 6.52 0.44

Maximum hip circumference height 64.97 88.10 76.17 3.64

Waist circumference 56.54 112.65 70.69 6.36

Waist height(Omphalion) 62.22 116.42 77.87 7.40

Abdominal extension circumference 66.93 137.43 82.67 7.73

Thigh circumference 46.43 84.88 58.32 4.89

Mid-thigh circumference 37.54 79.74 49.63 4.61

Knee circumference 29.48 50.24 35.82 2.40

Circumference Lower knee circumference 28.30 48.08 33.86 231

Maximum ankle circumference 19.92 29.76 23.86 1.36

Lateral malleolus circumference 20.48 3043 24.49 1.45

Calf circumference 28.72 47.74 3491 2.50

Hip circumference 80.64 137.84 95.25 6.16

Maximum hip circumference 81.42 138.05 96.33 6.12

Hip extension circumference 80.64 138.31 96.49 6.55
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Table 3. Continued

(Unit: cm)
Measurement items Min Max M SD
Straight body rise 17.48 29.81 24.34 1.78
Thigh length 23.42 37.05 28.37 1.95
Front crotch length 28.23 46.73 34.69 2.76
Length Back crotch length 27.48 40.39 33.02 2.20
Side waist length 17.30 28.27 22.36 1.86
Side waist to hip 16.30 28.71 23.04 1.92
Waist to lateral mallelous length 82.76 108.70 94.10 3.83
Outside leg length 88.37 115.38 100.31 4.00
Waist depth 13.98 32.95 18.42 2.22
Waist depth(Omphalion) 14.37 34.41 19.28 2.35
Abdominal extension depth 15.28 42.43 21.17 2.73
Hip depth 18.00 42.12 22.81 2.19
Thigh depth 14.27 27.93 18.62 1.69
Depth
Mid-thigh depth 11.66 25.66 15.91 1.40
Knee depth 9.68 15.38 11.88 0.76
Lower-knee depth 9.41 14.35 11.04 0.69
Calf depth 9.27 15.25 11.10 0.77
Inferior leg depth 6.16 9.28 7.48 0.47
Waist breadth 20.55 38.87 25.66 2.06
Waist breadth(Omphalion) 23.02 39.20 28.69 242
Abdominal extension width 24.55 45.47 30.24 2.47
Hip breadth 30.06 46.33 35.53 2.13
Thigh breadth 14.84 23.62 18.28 1.19
Breadth
Mid-thigh breadth 12.31 21.81 15.51 1.50
Knee width 9.50 16.79 11.45 0.92
Lower-knee width 8.84 16.19 10.82 0.88
Calf width 8.95 14.72 11.13 0.83
Inferior leg width 4.40 7.07 5.51 0.45
Other Stature 145.00 185.00 162.79 5.38
Weight(kg) 37.90 114.30 55.45 8.36

dohel S5 49.63 emQith FEEH & 35.82em,
Téo}aﬂga]b 33.86 cm, WE=F &3] += 23.86cm,
7VEEA S E8 = 24.49 om, A A E8+=34.91 cm,
Oéldolﬁall——- 95.25 cm, &g o] X ) S 96.33 cm,
HEEA71EY Yol 58+ 96.49 cm2 ettt 31
FolEd| 9 2po]=24.56 cmE E-A = 9ot

SPHEAl Zo| gt o] 71 0] 24.34 cm,

—
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2|21 A4 o] 28.37 cm, 4AFeFZ 0] 34.69 cm, 4HF 2 o]
33.02 cmE UEltH BEE5 9 Zo|=22.36 cm, 0]
& 7]o]=23.04 cm, 5] 8] D 7}EEALZ 0] 94.10 cm,
] 715 Z0]= 10031 cm &2 A = Qi)

ShubAl SRR 52| S 18.42 cn, vl 45 )
=7 19.28 cm, ¥} =7 21.17 cm, QG o] 57 22.81 cm i T

dohe] &= 18.62 em, Johe] S5 1591 cm, 7



S5 A= 11.88 em, T2l F A= 11.04 cm, FHA| 7
& 11.10 cm, Fofg| ol F7 = 7.48 em& L}E}StTE
ShukAl U]k 3] 2] U u] 25.66 cn, Wi ESE3)
2] 14 1] 28.69 cm, vl H] 30.24 cm, & & 0] H] 35.53 cm,
dohglye] 18.28 em, @b 2] 7 1] 15.51 en 2 B4

o] e} 7t&EZE A0 & A
of wet f-oJm] et 2ol
9} HEEm7LdlEol= 30t

S e FEHH= 1145 en, F-Fok | v = 10.82 em, ol z =l =ol= 20t 2} 30T 7} 40t o] ol
A= 1113 em, Fobe] ob W H| (T = U v))= H] 3] = qkth
5.51 cm= UrERgTh A S B Y A BE oA A9
71ergo] 3% 71= Bt 162.79 cn= WER T off whet f-ojulek 2fo] & et 3 2l =2, vl
i AlE 5545 kg e 2 E A H Qlt. 9=, EEdrIeddelEd, FEokHE
827} 7h= oA o] Aol T shibal AS &= 30t 2k 40th o] o] 20t ofl Bl s 2L, vl ==
o] apo] & Yok A= <Table 4>9} Lt} Ml = 40th o]/, 30Th, 20t o] o2 F Ao ® EAE ]
Table 4. Differences in lower body measurements by age (Unit: cm)
20s(n=297) 30s(n=199) Over 40s(n=90)
Measurement
M SD M SD M SD
Waist height 9927AB 390  99.96 A 400 98.58B 395  4.08*%
Waist height(Omphalion) 95.16 A 380 9547A 380 9340B 418  9.42%%*
Abdominal extension height 91.59 A 3.68 91.84 A 3.73 89.24B 4.23 16.21%***
Hip height 79.69 A 349 7971 A 3.60 77.62B 383 12.88%**
Crotch height 75.19 A 357 7544 A 345 73.84B 340  6.81%*
Height Inside leg height 7130 A 338 7149A 329 69.25B 3.58  15.28%**
Mid-patella height 4323AB 202 4353A 202 4287B 2.08  3.43*
Knee height 41.53 1.90  41.67 1.96  41.73 1.97 52
Calf height 31.04 A 1.62  3143A 1.64  30.78B 1.54  6.10%*
Lateral malleolus height 6.51 043  6.54 045 647 0.44 90
Maximum hip circumference height 7624 A 354 7659 A 3.59 75.01 B 390  6.05%*
Waist circumference 69.67 B 5.58 71.81 A 6.44 71.58 A 795  8.00%**
Waist height(Omphalion) 76.20 B 6.74 7934 A 748  80.16 A 8.08  16.64%**
Abdominal extension circumference 81.02 C 684 83.75B 7.78 8573 A 9.04  16.58%**
Thigh circumference 57.87B 4.58 5937 A 4.75 5749B 579  7.34%*
Mid-thigh circumference 4923 B 4.26 5042 A 4.61 4920 B 547  4.52%
Knee circumference 3551 B 225 3622A 247  3598AB 2,61 @ 5.42%*
?;ZE‘; Lower knee circumference 3351B 213 3419A 240 3426A 252 693**
Maximum ankle circumference 23.70 B 129 2394AB 145 2421 A 136 5.41%*
Lateral malleolus circumference 2429B 1.35 2458 B 1.51 2498 A 1.54  8.42%**
Calf circumference 34.67B 234 3532A 2.61 3482AB 271  4.24*
Hip circumference 9435 B 572 96.52 A 6.17 9542AB 7.03  7.57%*
Maximum hip circumference 95.56 B 5.68 97.57T A 6.12 96.17 B 7.07  6.57**
Hip extension circumference 95.40B 6.06 97.85A 6.65 97.10 A 730  9.04***

*p<.05, ¥*p<.01, ***p<.001, Duncan's multiple range test: A>B>C>D
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Table 4. Continued

(Unit: cm)
20s(n=297) 30s(n=199) Over 40s(n=90)
Measurement F
M SD M SD M SD
Straight body rise 24.00 B 1.74 2464 A 1.86 2480A 1.53 11.67***
Thigh length 28.59 A 1.83 28,61 A 1.88  27.11B 206  23.68%**
Front crotch length 3401 B 252 3523A 277 3573A 292 20.43%**
Length Back crotch length 3251C 200 3332B 224 3407A 225 21.66%**
Side waist length 2248 A 1.81 2244 A 1.85 21.79B 1.93 5.15%*
Side waist to hip 22.86 B 198 23.08B 1.79 2356 A 1.88 4.67*
Waist to lateral mallelous length 93.87AB  3.82 94.72 A 378 9349B 3.82 4.32%
Outside leg length 100.08 B 396 101.02A 4.00 9949B 3.90 5.65%*
Waist depth 18.04 B 1.91 18.82 A 2.26 18.81 A 2.82 9.23%#%
Waist depth(Omphalion) 18.85B 2.10 19.63 A 231 1995 A 2.89 11.31%%*
Abdominal extension depth 20.65C 239  21.53B 266 2213A 3.46 13.32%%**
Hip depth 22.57B 1.88  23.17A 219 2283AB 293 4.48*
Depth Thigh depth 18.53 B 1.56 1893 A 1.64 1822B 2.05 6.33%*
Mid-thigh depth 1582AB 129 1613 A 1.39 1573 B 1.71 3.90*
Knee depth 11.82 0.74 11.97 0.78 11.88 0.75 2.34
Lower-knee depth 1097 B 0.67 11.10AB  0.70 11.16 A 0.69 3.70*
Calf depth 11.04 0.73 11.20 0.78 11.04 0.87 2.83
Inferior leg depth 742B 044 756 A 0.49 748 AB 0.48 4.86%*
Waist breadth 2535B 1.89 26.00A  2.06 2592A 2.46 6.84**
Waist breadth(Omphalion) 28.14B 223 2920A 249  2940A 243 16.89%**
Abdominal extension width 29.72C 224  30.56B 253 3123A 2.68 16.06%**
Hip breadth 35.11B 202  36.07A 214  35.69A 2.18 12.91%**
Breadih Thigh breadth 18.14B 1.18 18.59 A 1.15 18.09B 1.22 10.12%**
Mid-thigh breadth 1536 B 144  1579A 1.54 1538 B 1.54 5.39%*
Knee width 11.30 B 084 11,61 A 0.96 11.55A 1.00 7.36%*
Lower-knee width 10.67 B 0.79 10.98 A 0.93 1095 A 0.97 8.98***
Calf width 11.04 B 0.78 1128 A 0.88 11.I0AB 085 5.02%*
Inferior leg width 543C 039 556B 049 567A 0.51 11.74%**
Other Stature 162.64B 533 163.47A 539 161.76 B 5.36 3.39*%
Weight(kg) 5441 B 754 5692 A 838  55.61AB 10.26 5.47%*
*p<.05, ¥*p<.01, ¥***p<.001, Duncan's multiple range test: A>B>C>D
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Table 5. Factor analysis of lower body measurements in slender waist women

Factor loading

Factor Measurement items
Factor 1 Factor 2 Factor 3 Factor 4

Waist circumference .93 11 18 12
Hip extension circumference .93 13 .19 .16
Hip depth .92 .07 .16 .02
Maximum hip circumference .92 .16 20 .09
Hip circumference .92 .16 20 .14
Abdominal extension depth 91 .03 A2 15
Waist depth(Omphalion) 91 .05 12 .19
Waist height(Omphalion) 91 12 14 24
Thigh circumference .90 .09 .19 .01
Abdominal extension circumference .90 13 15 23
Waist depth .90 .03 .14 17
Mid-thigh circumference .90 .00 30 -.06
Waist breadth .87 15 18 .05
Lower body Thigh depth .87 .07 17 -.03
horizontal factor Mid-thigh depth .86 .04 30 -.06
Waist breadth(Omphalion) .85 18 15 26
Mid-thigh breadth .85 -.02 .29 -.06
Abdominal extension width .83 .19 .16 27
Thigh breadth .82 17 .20 .06
Hip breadth .81 23 23 22
Knee width .75 .08 A48 .06
Knee circumference .74 .16 44 .09
Lower-knee width .73 .07 42 .08
Lower knee circumference .72 12 46 .10
Calf circumference .71 .08 42 .00
Calf width .68 .04 44 .00
Calf depth .67 13 38 .01
Knee depth .60 .20 A5 13
Inside leg height .08 .96 .03 -.04
Hip height .13 95 .06 -.06
Crotch height .02 .95 .07 -.06
Abdominal extension height -.01 .95 11 .05
Waist height(Omphalion) .02 .94 13 .10
Waist height .14 .94 .10 25
VI;ft‘izzrl ?;)C(Zr Maximum hip circumference height 15 .94 .04 .06
Outside leg length 13 91 12 28
Waist to lateral mallelous length 12 .90 11 29
Mid-patella height 13 .90 18 .10
Knee height .10 .88 .19 .14
Thigh length .08 .80 -.08 -.14
Calf height 21 .75 .04 11
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Table 5. Continued

Factor loading

Factor Measurement items
Factor 1 Factor 2 Factor 3 Factor 4
Inferior leg width 38 -.02 .75 .09
Below the calf Maximum ankle circumference .33 27 .75 13
horizontal factor Inferior leg depth 39 .16 74 06
Lateral malleolus circumference .29 24 .72 15
Straight body rise 26 18 .07 .76
Hip and crotch Side waist to hip -.04 .14 .14 .73
length factor Back crotch length 43 .19 .08 .71
Front crotch length A48 .04 .07 .50
Eigen value 20.78 11.40 5.68 2.75
Explanation value(%) 42.41 23.27 11.60 5.61
Total explanation value(%) 65.68 42.42 77.28 82.88
Table 6. Cluster analysis of lower body types in slender waist women
Type T}_fpe 1 T}:pe 2 T}:pe 3 Ty_pe 4
S (n=167) (n=157) n=175) (n=87) F
M SD M SD M SD M SD
Lower body horizontal factor ~ —41 D .60 .07B .86 -38C 62 143 A 1.13 126.882%**
Lower body vertical factor 80 A .79 -37C 82 -69D .66 S1B .88 130.136%**
Below the calf horizontal factor —45B .76 -55B 78 S8 A .86 70 A 98 87.868***
Hip and crotch length factor -45C .85 99 A J1 -35BC 73 -20B 97 110.388%***
***p<.001, Duncan's multiple range test: A>B>C>D
8 2(=157)= Y ol et Akl o] 8919 =7} mf 1Y} =7t - =32, SHbAl 2] 219 H 4t v
§- 3L, shHA = 291 9] e Bl A & Hol WA F HoE FHHI F, 5ot gl 3
Stk st Fotel ofel 3 919l WL PSS A9k Fobel oA BE £1E SHAIL 714
WA 44 aQle] ASE vmA e Hel Ao 1 glov ket f@olgieh 8 4 shutAlol
= 2aEgc 2, gelgolek Aol Ael kel 7w chelvh 1 A1 eel Alg e W st o
7}k S| A 7 E A AR, Fobe] ofg = T v 27} 7H= o] A o] shubAl AlE 43 EAS st
S /143 9t Rk 7 2 ggoldolt W <Table 7>3} 2k
Avf chel7h g Fe kel Mg oz Yysisic B FEE RS EERIED
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Table 7. Characteristics and distribution of lower body types in women with slender waist

Type Characteristics Distribution
* Long lower body length
¢ Thin lower body 167 people
Type 1 * Thin ankle (28.5%)

Short lower torso

Long lower torso

L ik iertay ey
¢ Short lower body length
* Thick ankle
Type 3 . %ll)lgrtllower body length 175 pe(())ple
. in lower body (29.9%)
* Short lower torso
¢ Thick lower body
Type 4 . Ehick ankle 87 pe(;ple
* Long lower body length (14.8%)
* Long lower torso
Table 8. Measurement items by lower body for women with slender waist (Unit: cm)
Type 1 Type 2 Type 3 Type 4
Factor Measurement items (n=167) (n=157) (n=175) (n=87) F
M SD M SD M SD M SD
Waist circumference 68.09C 3.52 70.88B 594 6841C 421 7993 A 6.45 129.13%**
Hip extension circumference 93.68C 394 96.88B 5.46 93.95C 4.19 10628 A 6.84 146.65%**
Hip depth 21.93C 131 22.69B 1.86 22.18C 1.34 2599 A 2.63 120.93%**
Maximum hip circumference 93.98C 3.81 9621 B 5.06 94.08C 3.95 105.63 A 6.34 144.23%%**
Hip circumference 9278 C 3.68 9540B 5.14 92.87C 3.93 10452 A 6.51 145.04%**
Abdominal extension depth 1994C 1.67 21.51B 240 2023C 1.73 2483 A 3.19 111.56%**
Waist depth(Omphalion) 18.19C 1.41 19.63B 2.15 1843C 148 2247A 257 119.54%**
Waist height(Omphalion) 74.67C 433 7921B 690 7457C 4.79 8825A 7.03 137.23%**
Thigh circumference 56.25C 3.42 58.05B 4.05 56.94C 337 6558 A 4.65 131.40%**
Lower Abdominal extension circumference ~ 79.47C 4.52 83.89B 7.03 7938C 5.05 9325A 827 122.92%**
body  Waist depth 1738C 127 1871B 2.00 17.66C 143 21.42A 258 115.19%**
horizontal Mjd-thigh circumference 4724C 288 4895B 3.70 4898C 3.16 56.73A 4.46 152.87*%x
factor st breadth 2502C 130 2553B 1.94 2495C 150 2856A 200 107.43%%*
Thigh depth 1796 C 1.18 1847B 1.43 18.19C 120 21.02A 1.73 112.63%**
Mid-thigh depth 1524C 090 15.65B 1.13 1573B 0.93 18.03 A 1.47 139.96%**
Waist breadth(Omphalion) 27.78C 1.51 29.10B 227 2755C 1.63 32.02A 2.19 127.74%**
Mid-thigh breadth 1471C 1.02 1536B 126 1531 B 1.14 17.73 A 120 136.64%**
Abdominal extension width 2936C 1.54 30.63B 231 29.12C 1.74 3347 A 2.54 107.93%**
Thigh breadth 17.84C 1.01 1827B 098 17.92C 091 1989A 0.99 99.10%**
Hip breadth 3483C 1.44 35.63B 1.84 34.64C 1.55 3847A 2.11 113.09%**
Knee width 11.02C 0.58 11.29B 0.77 11.34B 0.71 1277 A 0.89 121.06%**
Knee circumference 3472C 1.55 3535B 191 3551B 1.78 39.42 A 233 134.95%**

***p<.001, Duncan's multiple range test: A>B>C>D
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Table 8. Continued I

(Unit: cm)
Type 1 Type 2 Type 3 Type 4
Factor Measurement items (n=167) (n=157) (n=175) (n=87) F
M  SD M  SD M SD M SD
Lower-knee width 1041C 058 1067B 073 1074B 069 12.05A 0.88 110.78%**
Lower Lower knee circumference 3276 C 1.54 3343B 1.81 33.62B 1.74 3722A 231 12595%**
body  Calf circumference 3361D 1.73 34.15C 201 3501B 1.82 38.60A 216 144.36%**
horizontal Calf width 1068D 060 1087C 070 1120B 061 1232A 0.66 138.39%**
factor " 1f depth 1075D 055 10.86C 0.62 11.09B 0.60 12.18A 071 11735
Knee depth 11.57C 060 11.73B 063 11.80B 0.58 1290A 0.72 97.39%%*
Inside leg height 7360 A 279 69.58B 282 68.87C 249 73.19A 295 118.10%**
Hip height 8198 A 3.01 77.73B 3.07 77.10B 235 81.95A 3.12 123.81%**
Crotch height 7771 A 286 7354B 284 72.88B 245 77.13A 327 116.23%**
Abdominal extension height 93.95A 325 89.89B 345 89.04C 287 9340A 340 89.06%**
Waist height(Omphalion) 9746 A 349 9378B 346 92.59C 278 9730A 3.43 84.45%**
Lower  Waist height 10149 A 354 98.89B 3.52 9649C 273 102.15A 337 89.70%*x
ng?gal Maximum hip circumference height 78.53 A 3.06 75.04B 3.08 73.69C 2.60 78.68A 3.05 107.05%**
factor  Outside leg length 10229 A 3.66 9991B 3.52 9743C 282 103.03A 3.45 82.12%%x
Waist to lateral mallelous length ~ 96.00 A 3.51 9376 B 339 9133C 273 96.63A 325 80.92%**
Mid-patella height 4438A 177 42.69C 172 4201D 159 4479A 177 84.71%xx
Knee height 4263A 167 41.12B 166 4041C 150 4292A 179 76.09%%x
Thigh length 2979A 1.63 2749C 172 2729C 146 2940B 155 99.07+**
Calf height 31.86 A 143 3090C 146 30.06D 124 3230B 150 70.84%**
Beloy, nferior leg width 527D 031 538C 037 5.64B 044 595A 045 69.80%**
the calf Maximum ankle circumference 2342C 1.07 2332C 1.12 2398B 121 2542A 135 71.12%**
horizontal [pferior leg depth 729C 038 729C 039 7.57B 041 799A 041 76.35%**
factor " teral malleolus circumference  2402C 113 23.97C 128 2465B 134 2602A 141 5830%*s
Hip and Straight body rise 23.72C 173 2551A 162 2355C 133 2502B 157 58.37%*x
croich  Side waist to hip 2254B 190 24.17A 153 2257B 158 2291B 233 29.53%%x
length  Back crotch length 3218B 1.81 3437A 197 3193B 1.60 3440A 228 73.78%**
factor ot crotch length 3328D 224 3598B 2.60 3389C 236 36.69A 255 59.81%**
**%p<.001, Duncan's multiple range test: A>B>C>D
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oSy, F2Ye], R 5=, FEetivn], & At dPolEolet o)== 73 13 73 471 713
SotEd, FEFAE 78 47 P R v 29} 30f Hj3f =9ttt FEMIIHEol= §3 47
o2 §¥ 20t 793, 73 19 <ol Atk A=, M ELGSCEFYLAH2, I3 022 Y
AR ], FER A= 58 47 7P T o Etutth doie A Addoels /9 10 7 =1L, o
CR FH2 583, 743 19 &0 8 EAE 94, 53828 73 3 ¢ 22 YENTH A
shEkAl 422 @ 219] - E7] o], v o], =l EFole AR 10l /M =1, b5 22 58 4, /3 2,
FeEs|gzol, slglzo], dBolHdEd =0l ¢ R3¢0 2 EAEA

- 865 ~



3Kl Vol. 47 No. 5, 2023

Below the ca

horizontal factor

Hip and crotch
length factor

Lower body vertical factor

Fig. 1. Factor loading value of types.

Fote] ofel 41 8919] 49 Foreloeuiule
F94, 593,792, 99 19 £02 FAUL W
Y, Soleloldh A, HEEALF R &
Ba7h 7P S, The0.2 9 30] £A KLk 5
134 %9 21 1% g Aoz g Ese
Yoot o] alel B4 YYol+Hd
FH2 694,59 13 593 202 290} o
Gl £4 27t 59 17 53
Aoz eheth 2 Lol $4 201 49 47}
12 53 30 18 2 gL, reraol
SH3, GF 1oz AoR
owvww o4 o] Aeof ot .
1= <Table 9>} 4] 4| ) v} gFo] %A% 0.2 g ojn]
wm—g UPebREh 200 618 19] B &o] 36.4%
7P =9k, TR0 & 98 3(32.3%), 58 2(17.2%), S
& 4(14.1%) 2] 20 2 L}epge). 301’41% 58 2(29.6%),
9 3(27.6%), 5 1(24.6%), 53 4(18.1%) 2] &0 &2
Ewo] 53 17} 53 29) ul&o] w5 ket
40TH o] 42 £ 29 1] o] 52.2% W 7 Lhek
g, e o2 98 3(26.7%), & 1(11.1%), S& 4

(0]

[e)

ol O

SL'
»
Jo
ot
N
=2
i)
%
oft N O

:1

~- 866 ~

S i R el A R e B P e e i

(10.0%) 9] == B H T &, 200) o = s}HAl o]
7hea 4, E}Elﬂ ol WaL, 30t ofl = shuk4l
o] 7}sa 71 $& 3} lHFAl o] B3 E X, vk o]
e 330l W28 b et 40847 =1 sl
Alo] 3 FEE)A 2 WEo] Fh fFo] 5
Wolz| = Ao 2 etk $3 19 H|&L Ao
SO BT, 5720 Mg Ao 5L R Y
= A o= Yebyth
3127t 7hz oY H Y E 7o & B A&
& Abw H i, <Table 10>3} e}, 3] 8|2 7| F 02 3t
U0 - 81 2] 7 7k Al -2 sl 2w 7 1
o B 1179, el uu] i 1388 Lhebytel.
HE AP Y Afoll= vidn 71141, B o]+
1285901, 3 2] 7} 748 A9 2] 9ol ufi ]
1107, J ol v 11672 327} 7k AFo] 32
WH| g 7|20 ol wjuulet oo ulrt 2 2
S8 FAEY S YE 7|22 FATEY A
e
1.150, QG o]EA7} 1.243 0.2 Lebytc). HE 4|3
o] 7ol = ujEA7} 1.128, YF o] FA7F 1.164 %



ol 2lJ Jh= 01Ol otER Hied A

Table 9. Lower body types by age for women with slender waist

30s

Over 40s

Total

Age 20s X

Type n (%) n (%) n (%) n (%) df

Type 1 108 (36.4) 49 (24.6) 10 (11.1) 167 (28.5)

Type 2 51 (17.2) 59 (29.6) 47 (52.2) 157 (26.8) 53.816%**

Type 3 96 (32.3) 55 (27.6) 24 (26.7) 175 (29.9)

Type 4 42 (14.1) 36 (18.1) 9 (10.0) 87 (14.3)

Total 297 (100.0) 199 (100.0) 90 (100.0) 586 (100.0)
#¥%p< 001
Table 10. Body proportions based on waist
Slender waist Normal waist Thick waist
Division (n=586) (n=1300) (n=616) F
M SD M SD M SD

Abdominal extension width/Waist breadth 1.179 A 054 1.141B .050 1.107C .050 304.32%**
Hip breadth/Waist breadth 1.388A .059 1.285B .051 1.167C .058 2424 27***
Abdominal extension depth/Waist depth 1.IS0OA .062 1.128B .055 1.080 C .053 245.66%**
Hip depth/Waist depth 1243A 072 1.164B .075 1.029C 076 1288.58***
Abdominal extension circumference/Waist 1.170 A .044 1.137B .040 1.096 C .039 501.17%**
circumference
Hip circumference/Waist circumference 1.351A 048 1245B 044 1.108C 051  4123.88***
Abdominal extension height/Waist height 919 A .016 915B .019 .896 C .028 231.87***
Hip height/Waist height 799 B 015 802 A .018 799 B .019 8.69***

***p<.001, Duncan's multiple range test: A>B>C
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Table 11. Lower body proportions by types

Type 1 Type 2 Type 3 Type 4
Index items (n=167) (n=157) (n=175) (n=87) F
M SD M SD M SD M SD
Abdominal extension width/waist width ~ 1.174B  .049 1201 A .059 1.168B .050 1.172B .048  13.25%%*
Hip breadth/waist breadth 1.394A 056 1400A .064 1390A .054 1349B .053 15.96%**
Abdominal extension depth/waist depth ~ 1.148 .060  1.151 063 1.147 066  1.160 .057 .94
Hip depth/waist depth 1264A 067 1217B .070 1260A .070 1.218B .068 20.21%**
Abdominal extension 1.167B .039 1.184A .048 1.161B .044 1.167B .041  8.70***
circumference/waist circumference
Hip circumference/waist circumference 1364 A .042 1350A .053 1360A .043 1310B .038 31.42%**
Abdominal extension height/waist height .926 A .013 909C 015 923 A 015 914B 014 44.53%**
Hip height/waist height .808 A .013 786D 012 799C 013 802B .014 83.97***
***p<.001, Duncan's multiple range test: A>B>C
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Table 12. Lower body shape and proportions of each type
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1.148 1.167
Type 1 1.264 1.364
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Table 13. Lower body proportions by age

20s 30s Over 40s
Index items (n=297) (n=199) (n=90) F
M SD M SD M SD

Abdominal extension width/waist width 1.173 B .047 1.176 B .056 1.207 A .060 15.17%%*
Hip breadth/Waist breadth 1.388 .055 1.390 062 1.382 .068 .64
Abdominal extension depth/waist depth 1.145B .059 1.145B .061 1.178 A .070 11.20%**
Hip depth/waist depth 1255 A .068 1.236 B .069 1.220B .086 10.24%**
gf’ff;q“fi;zln‘z’:ensm circumference/waist 1.I63B 039 1.167B 044  1199A 050  25.74%%x
Hip circumference/waist circumference 1.357 A .044 1.347AB  .049 1.338B .055 6.12%*
Abdominal extension height/waist height 923 A .014 919B 015 905C 018  48.19%**
Hip height/waist height 803 A .014 797 B .013 787 C .017 42.89%**

***%p<.001, Duncan's multiple range test: A>B>C
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