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Abstract

This study aimed to analyze the lower-body characteristics of middle-aged women aged 40~50 years with abdominal
obesity and propose a sizing system for bottom garments suited to this demographic. Data were gathered from the
8th Size Korea anthropometric survey, selecting 268 women with a waist circumference of 85 cm or greater for analysis.
Lower-body measurements of this abdominal obesity group were compared to those of women with normal waist
circumferences. Factor and cluster analyses were conducted to classify lower-body types. The results indicated that
abdominally obese middle-aged women had significantly larger lower-body dimensions, particularly in horizontal
measurements compared to vertical ones. Two lower-body types were identified based on the extracted factors: Type
1, which features a relatively long lower body with trunk-centered obesity (56.3%), and Type 2, characterized by a
short and wide lower body with pronounced horizontal obesity (43.7%). Type 1 was more prevalent among women
in their 50s, while Type 2 was more common among those in their 40s. Based on the mean waist circumference
(91 cm) and hip circumference (100 cm), a sizing system with 6 cm intervals was proposed. This new sizing system
achieved cover ratios of 92.7% for Type 1 and 86.3% for Type 2, demonstrating improved coverage compared to
the existing KS K 0051 sizing system. These findings highlight the variability of lower-body characteristics and size
distribution within the abdominal obesity group, emphasizing the need for body type- and age-specific sizing systems
to enhance garment fit and consumer satisfaction.
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o] Hagke] 3 28T o 53] sElEole  « olEdh ko] & FE3] vkl AV =S AlAF
p<.001 oA 3 280 Hrgho]l =2 A2 Uehyst stk
(E 5) siHM AW 2oIFsol A Ao}
g0l 3 S81(n=151) S8 2(n=117) ¢
wwk g9l -302 390 -5.978™"
Z=237] g9l 183 -236 3.465™
Fel~gdo] ©d 4 a2l -.164 127 2.390"
kAl AR ARl a9l 321 -414 6.395™
o9 Ho] 83l 486 -.627 10816
"p<.05, " p<.001
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8 sizmsinsis|x| R35H 25 2026

(E 6) sl HEHY J|=8A 4 +-HE Zdnt (&$): cm)
g s ;; THeuT ﬂ? i t
7 159.9 5.3 158.1 52 2.573"
BER 97.1 3.9 95.0 3.9 4.459™"
s gl ol 90.6 45 89.3 43 2.389"
Fo]  |YdHolzol 76.6 3.7 75.9 3.7 1.579
Azol 70.7 35 70.2 3.6 1.315
FEEo 41.5 2.0 40.9 1.9 2.557"
7V B Ao 6.4 0.5 6.3 0.5 23217
F@olF2 Aol 26.4 1.6 24.8 1.7 7.656""
FolE 4ol 21.8 1.6 20.0 1.6 8.649""
2101 Hotel 2 dol 26.0 23 25.8 22 0.799
thej7kg Aol 98.2 3.9 96.0 3.9 4.508™"
AekE ol 70.5 4.1 69.7 4.8 1.450
Hlj Ak F o] 83.4 6.8 81.1 7.7 2.740™
GEIEE] 30.6 1.8 30.7 22 -1.472
IS L R E L] 333 1.8 33.5 2.4 -0.672
Fdolin] 34.0 1.5 352 22 -5.206™"
& 91.3 5.6 91.6 6.9 -0.444
s el e g 95.9 58 96.0 8.1 0.205
Hj =2 98.7 5.6 100.0 8.3 -1.579
=a FdelEd 98.9 4.8 102.1 6.9 -5.882™"
dohE =Y 59.6 4.6 62.9 5.0 -6.178""
FEEY 36.8 2.0 38.0 32 -3.852"
a2 E 38.0 3.2 39.0 3.0 -5.3817"
e E 24.6 1.2 24.9 1.3 222537
& 257 24.6 23 24.7 2.7 0.398
A |wEEEE T 25.0 2.5 25.1 32 -0.379
Kol FA 27.9 2.4 28.5 3.0 -10.851™
E5-Al(kg) 69.3 7.5 72.0 10.7 2417
BMI 27.1 2.8 28.7 33 -4.165™"
AF |52 9ol Z | (WHR) 0.9 0.0 0.9 0.0 5912
7411351*& SRR 0.8 0.1 0.8 0.1 1.953
gu  [MFFES U/ 0.7 0.1 0.7 0.1 0.149
Ko/ FA 0.8 0.1 0.8 0.1 1.286
ol &= d|-5] 2] = #l(Drop) 7.7 5.0 10.5 5.1 -6.272""

"p<.05, “p<.01, "p<.001

<E 8> 3IHH 3 F Ao wAREA AR hH R #3177 29 Siykilo] il ERH[RP
p<.01 ol frefgh 2ol 7F byt £-3 1ol=400] =40 9] v]Fo] o] 2
7}39.7%, 50tl+= 60.3%7F -2 E o] o, 53 20 H|vE-FF o] A2 T}
40th7} 58.9%, 50tH7F41.1% 25 o] ot = 73 19 ol9} 22 31kl B
“Spakzlo] 71 AZE T4 BRuvb o= 502 v]Fo] A oM = kA EAS AAshs a9l ulet v)v §-3 o)

Ho Flﬂl
ok
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&5t A MY RFAHA LY 9

(F 8) st Rzt Yoo witEY ZAzt N(%)
53 A= 40t} 50tH A X?

3 1 60(39.7) 91(60.3) 151(100.0)

3 2 69(58.9) 48(41.1) 117(100.0) 9.774

A 129(48.1) 139(51.9) 268(100.0)
“p<.01

Ao RS xﬂ Fal tﬂ H]

3 (23<-71, 2016; ©1 73}, 2009; A<, 2020), £
40~50tl] B0 I AS e %“d B H]”}
At oM = AF 5ol ue} x4
N2 Ao|she x-]]}\]’é‘]-ﬁl:]'li 7 ol A <]’
b=

F\F rr

Sl Fo] el ke Sl 542 B9 1
a7] ol etk Ag AR,

o] KS K 0051 %ﬁ o xﬂ*lﬂ
xﬂ %_,-H]?} Al 2687 = 6.0%(16%‘)7} = g7k
== A2 e

BRIk Fd o)A o] & 2lE = 85.0~114.0cm, J
o] == 86.8~124.9cm R 9] of] IL-E31H, o] 5 94.0%7}
A3 KS K 0051 1AM Hoju= Ao s Yepyitt. &=
g 85-97 FRtoAl o] A 7], vhelrgAe] Bl ek
wZo]of] ST = x| g A ERunl Fd ol e A
=} }o] 2 Ho]aL glo] A4 KS K 0051 7124 0] Bxn]
oy Anate] AP & AWEA Kok AS E
ek kAl 40~50t] E5-H|NE Sdold o] Bhkal A1E
A AAIE fleAME TP X5 A

o HFe 714
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10 st DIS|X| M35 25 2026

(E 9) KS K 0051 Tfof| uE S5H[oH Mo N(%)

r
H‘|
AL
H

wo Gl s | o1 | o4 | 97 | 100 | 103 | 106 | 109 | 112 | 115 | 18 | 121 | @A)
o 2 4 17 | 16 | o 1 1 1 51
©7) | (15 | 63) | 60) | G4 | 04) | ©4) | ©4 (19.0)

o8 5 7 17 | 24 | 15 | 3 3 1 75
19 | @6 | 63) | 9.0 | G6) | a1 | (.1 (0.4) (28.0)

o1 1 4 |17 | 4| | 2 2 1 52
04 | (1.5 | 63) | 62 | @) | ©7) | ©7) | ©04 (19.4)

o4 4 6 7 8 6 1 1 33
135 | e | @6 | 6o | @2 0.4) | (0.4) (12.3)

o 1 1 4 2 5 1 1 1 16
(0.4) 04 | 1.5 | 01 | 49 | 04 | ©4) | ©4 (6.0)

100 2 I 1 6 2 1 3 1 I 18
©7 | 04 | 04 | 22 | ©7) | 04 | A1) | 04) | 04 6.7)

103 1 2 2 1 1 7
(0.4) ©7) | ©7) | 04) | 0.4) 2.6)

1 2 4 2 9

106 (0.4) 07 | 1.5 | 07 (3.4)
1 1 1 1 4

109 (0.4) ©4) | 04) | 04) | (1.5
1 1

112 04 | (04
1 1 2

115 (0.4) (0.4) 0.7
an | 3 10 | 35 | 58 | 60 | 45 | 23 | 15 | o 6 2 2 268
Ay | 38 | a3y | @Le) | @24 | 168) | 86) | G6) | G4 | @2 | ©7) | ©7) | (100.0)

WG: 318]&d), HG: J9deol&Ed, &977H KSK 0051 7149 3471t

(Z 10) A5 712hE 3% 0| F2to| 7HE =

| 574 A& 77k AW EE
& 2=d 3cm 71.6% 10 7.2%
Bdel el% 4em 78.4% 9 8.7%
?Ci] 52 =d Scm 81.0% 9 9.0%
& 2=d 6cm 83.3% 10 8.3%

A EE=7W &/

£ &3] gtefetal A5t AS Ao A Al ok AT oM AAgE 7zl whek Rl 3% o]
il—r%ﬂﬁ] 75 HadEs Sl Sk TRl ek FEE A 2EE BHT 23 NeiRE
<H 10> SRR AFAA AAS Sfsto] A AW 3% o) 73k slelEdl WAk 3ems} 6em<l -5 1074
Shol| wh2 W& 7 AES 43 Aol TR, A2t 4eme} Sem?l 75 978 TR0 = Uit 71H
A7 A2 AR AFgS A8ste ddolgd &2 AR 3emollX 6ecm7HA] 242 71.6%, 78.4%, 81.0%,

o] B9 E7HAF6.2cme] FFak 6cmE 83k Xp7E 83.3%0|H, AMES FITE e AMEELS 7.2%,

ARkt slelEdle EFAA FFak 94 6em  8.7%, 9.0%, 8.3% = UEITE XA o] FE4E EE
olvf SElEdle A S8V FUolEHEG 2] THEAbE o] AW go] WolA| L XA o] W rE AW
wjZoll EFHAF2?] 3emFE 4em, Sem, 6cm7AI R T &o] FolA|= AF LR S 2= 6cm HAfol| A A Eo]
FEHA AP AS At ANEHR ANEES B 7P Eskon], AME S-S Sem HAFIA 71 = A e
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ot U AP XA M 11

stk

ek, el el A
S, hE A B EEAREL 2 ez A5
MU =2r, A B AWa7] $I) of = Awe] of fa
o] 3Hel o =2 M el Aol kA4, 2003). W
2] T 2ol gl elHolehi 2] 3t} A ge
sefelel 74 S A e Aol Badlt.

4. otolF xl+HA HH

B S P29 Bgga A vl g
B2 919 AT Eo] e A FAA} Felteh v 2
AR A gl E25E A9 AYol AT 9B
:rr.thsL 7]._/\4 o] luo}x]tq g__,,]_;a o8 u} 7L/\9,]_
2} Eg PO o]0 5 Qlek. <E 9>¢] Ashol 5]
gl Aet4e] semdd v A ES0] 7P =7 e
ok 28U KS K 0051 714 9] 2|4 1+ 55 A3t
I 2|7 AR ] AMES Fol7] ffste slEE et 4
] O]Eﬂ]«] El}— A7 ZEAAF 6cmE 483kt
L:] o:]z\% g] :g}ﬁp\] 27}]
S TRPEE 3% o]

rlr
=
rlo |

g 85 TAHE 91 7319 27) F3hel FF = o] o
ATt Aol = 88 TRl 112 Pkl 24 X5
o] o, 3% o] RIZREEE Hol= S+ 67H
Tro 2 eI 92.7%E xFA|EkAL, o] AW A
15.5%% YERgTh KS K 0051 1120 A|A € i%—? 7
= 3 2)=d 85 77+ 85-979] 17 F3kolu}, J ol =
97 Tt S AT el §lth. ©, 97 7o Xk A&
AWsH= 94 T3} 100 7He 71Fo = & u), 85-94,

85-1009] 27} FRHelA] el 1] 42.4%F AsH= A
o= vehgrt.

79 2 shuale] g3 Fe B oz 5elE
£ 91 TR 115 71k] 57 741, el E el 88 7
2ol 124 77ke) 77 P2bel AA FeA) REAU. &

J77ke] vl Fdolde] 86.3%2 A5k 117]
o] A EEE 7.9%0]th FH=F 9emel 91-100 7717}

97-106 F7tollA 242t 18.8%2F 17.1%2] &3] =& W%
PEES Ho|m gIv.

<E 13> <F 11> <F 12>9014] 3.0% o]de] 7=
LB Uehe 7708 HEstel 438 JAAR A
sha 2t £YTIEE F0AFE AAG drpolet.

B An 43 1943 2014 2EH o2 et 54
T7He-91-94, 91-100, 91-1062) 37 F7+o & LFEltT),
aeh} 5 sATIH NS S Ee R At

= = A2 a2 vehd, selEd 91 373 B¢ #3 1
8 12 shublo] 1A FA BRuwb o2 slelE  ole S0thRl, 8 200 40w R XS HES HAc
(E 11) otk 8 19 72 BIZEE N(%)
WG HG 88 94 100 106 112 A
85 1(0.7) 22(14.6) 42(27.8) 1409.3) 3(2.0) 82(54.3)
91 6(4.0) 23(15.2) 30(19.9) 9(6.0) 1(0.7) 69(45.7)
A 7(4.6) 45(29.8) 72(47.7) 23(15.2) 4(2.6) 151(100.0)
WG: sl2l=d], HG: YdolEdl, 5373k Wi 3% o 73¢
(E 12) sl RE 29 3ZHE HIEEE N(%)
wa 6 s 94 100 106 112 118 124 2
91 43.4)| 22018.8) 108.5) 7(6.0) 1(0.9) 1(0.9) 45(38.5)
97 43.4) 108.5)|  20(17.1) 6(5.1) 2(1.7) 42(35.9)
103 9(7.7) 5(4.3) 2(1.7) 2(1.7) 1(0.9) 19(16.2)
109 1(0.9) 3(2.6) 43.4) 1(0.9) 9(7.7)
115 1(0.9) 1(0.9) 2(1.7)
A 100.9)|  20(17.1)|  42(35.9)| 33(282)|  16(13.7) 43.4) 1(0.9)|  117(100.0)

=] = Eva

WG: 32|59, HG: 93go|Ed|, &9k

3 39 o] g P2t
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12 sh2ustnlsts|x| M35 25 2026
(E 18) 22u|5t Bl skl SEY slolf X477 (@3]: cm)
A3 A5
i e 24 7o &
o & 7122 o Aok Zl o
% (WG-HG) 7] 7ol ko] %)
40t 50t 40t 501] 40t 500
85-94 160.1 157.3 98.3 96.0 69.2 68.0
85-100 161.5 162.5 99.3 99.5 71.6 70.5
| 85-106 162.9 163.3 101.5 100.2 75.6 74.5
31 92.7
91-94 - 156.4 - 95.7 - 67.1
91-100 - 159.0 - 97.6 - 70.3
91-106 - 159.6 - 98.5 - 68.5
91-94 1522 - 92.1 - 63.3 -
91-100 158.6 - 96.4 - 68.8 -
91-106 161.0 - 98.0 - 70.5 -
91-112 161.7 - 99.3 - 74.7 -
97-94 156.9 152.6 93.1 92.7 66.6 63.8
3 2 | 97-100 158.1 152.9 95.3 92.1 69.3 68.4 86.3
97-106 159.3 158.7 97.7 96.6 71.7 72.1
97-112 161.0 165.7 98.1 99.9 75.2 76.0
103-94 - 155.1 - 93.6 - 65.3
103-100 - 165.5 - 93.9 - 64.1
109-100 - 157.3 - 96.1 - 65.6
WG: 32l dl, HG: 99ol=d
3 FEE sATFAANE ARG ER FA 5T AR IV, 28 9 1=9]
27 vebd A& & 5 Siek. whebA slefe el 990l
£ 5o s4o] FYatriztE AP, AFHER & B o A8} Bl olF XA A RS et
= T7el Fa 79 AgeE vEd Aestel HHS A o mungl 40~500) ZUA ) Skl 1T} 2|55
Fomn Ao PSP B ohet o] A 3= wagm o2 Bol= stelR A 5A A 2GS 93
o R olF= AAE 2l Ao ® st 71z A2E AN d) Ho] k. A7 Astg o}
7|E el FR U o A Ee =d A AT 5w gen 2.
S e G AFAA e A8 T TS AR AR, Brujur UL stol® A2 P ast 7|
2 Ul W3 (78571, 2016; 01738}, 2009; 9A 9, 2020), 2 210} Fux F Sl FEollx] Bargho] FAl Lhekit
AT= 4050t BRI FdAd S F R s Al g =4 g8 & eola R tA o] Fato|7}
& Frastetal, T SR HA HANEAD 5 ogo)rielo] yFate] Bk ] =A) LR}, o] 2.2]0 |
ol met A F27} Al s o] UebdE AIMSEAT. wp 2x0) HzEo] 9oL oF 2= 9lr}. w35k 29 ol A]
R 7IZKSK 0051 F Al 12l & el 85em o1 5 o) gayial ox) ZEAY R 2 o2 Vehy, Bp)
gk of ol thaf Abd & SRS AABIL A=A w419 oA= Aol 7F 18 Zolrt 2 AL < 2= 9)rh.
H e, B AT AS A 278k sl Edet 49 S5, 2o g 2 aokE| o] o} v B52 Aok g L o] =
clEellel it % X S IE 6om BAAHTL - sjziol w) 291¢) AEH Lolol HFH R BRES Y=
AFAAE ALt T A FE 1614 92.7%, fr o} Bado] 9= g = o 2 2= 57] HE 2 = ek} 9t
B 20092 86.3%2] A &S ER AAKSK 005171 jo)7} 74 2 A1 o 4 gl ol Byl 3 o}
Aol wlel EFuRE Fd o d o] S AP 5 Bt o) gjukal 28 ExJo] Bst Sa 2718 ol g} B4
= G R < e SRl Zlo] Wstelw AxElo] 9l-e-g AL}
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ot U AP XA M 13

AR, 85X A FH A7, F2 A7), kAl g
SHEA, SteFT U E, 283 JHoli-9 ol 29l
5 F 5709 22lo] FEEHALE 57 2912 A Hke]
84.081%% 2783} tt. 571 891& SHUFE 34
< Arfskelen, shibal o] 21 A3E 4] ERb, sk
Ao| g1 Fe Brujvb o] 27 f3 o2 BREnt &
Y 12 50t 3o 56.3%(1519), +3 2+
43.7%(117%8)5 A=Astem, #& 1oe 50t 2 Bl
o] AUl H o g Ea1, § 20 40 9] v]Fo] o] =2
S B ).

A, KS K 0051 74 of] whe} E-57u] 5k ko] x| &
22 n@s A3 JA 9 6.0%vro] 347 e E3HEQ
t}. o] @& X 4 o] ERRRE Fd ol o] AlA| 2]
X 2 AP 5L vhgshA Zakal e, Out-Size 7
7t ZxnlAbe] 714 & Ful o] gHAlE AlAFSL

OALA, BN Zd ol o] sheli XAAl AljkS
Qg slelEdel YuolEd XA 7 K9l e] Hat gk

(318Ed 9lcm,

o2
o,
o
i
=

100cm)S T4l o2 A3}
Ak A HA 0] B &S t7] 918l el de o
frge] 518 WelE et Ax} Yol A okt 2F
Aol 2 ANER ANBES IR =4 A
Sem ZHZ oA A EEo] 73 A vekskort, 748
o] A BE&F 712 KS K 0051 71272 &AL e
ste] HFH o2 Fe|E 9 Yol = 25 1HE
6cm HxH(+3cm)E A A5t

AXA, sHEA - A A ol 4] shabalo] 71 Az

o
f
ofs

)

ke
N
rH

o

o
RER

—_—

e
ol
o,
-
-
9
ic)
9|L
o
i)
1
Ho
ofth
ey

2w, 589 5973 ol

w6 2 thal e, ol

olebE W, AW S5
3

[¢]
9 A vEA A8 " AAVE 289

o)l ZehE FTE, 52l 2l 85cm ol Hpulak

O

% =,
FdoiAd e d3) KSK 0051 740l FE3] vk =) =] &
shaL 9o, T3k BRH| v otk Yl oA = shekal A1 F
& ol et X FX o} FaL X 5Ado] ol o
Atk o= w©d ATk A FE w2 7kl 7=
2EAA Y FAS ] RoFE AR, B dFoA
EE2HAY 49 2 X5 B B2 A9 5 KSK

0051 74 <] A 7H8E 913 712 Au 2 2849 U
Aot} Egh & Aol A AAFE H5H e S oS 9]
g XA Al A7 W Out-Size &:H|A}e] 7] 5 -]
2 Z-g g ellA o] EHE ghslebal, AdH 2 o gLl
A o] 28 AT NS B A=l 71oE
Aoz 7t k. oyt 54 54 7-1bol tigk Ak
A AL Felo] B8-S EolaL, B Fd oA
2gh 7185 3 o e g 91k ASH 2AR &8
ol Baatetz] ololE Adnt.
T FEE XFAA A7 Al RI=REE 3%
lo 2 star, sjejEdet ddelEde]
cm= A7t rhs AollA] A8 7]Eol w
AlRFE AFA A= JAA A5 B2
2 =EEQlo), A4 o8 A48 53 2
A% TH8HA] ZatSlrh. FF AollA= Al
2 3l 28 A, o B
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e to mwx w2 M
-
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o
e
2
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o
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FAof: FHHIE, S oA, shkAl 79, 25 A,
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