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Abstract

This study aims to provide basic information on the changes in lower body
measurements and shapes of women in their 20s for developing better fitting
slacks patterns and a more applicable sizing system that can be widely utilized
for women of all ages. Factor and cluster analysis were performed on 1,360
women’s direct measurement data within the age group from the 5" (2004)
and 7" (2015) Korean Human Body Measurement Investigation. The factor
analysis identified four factors and explained 82.54% of the total variance;
Factor 1, horizontal measurements of lower body; Factor 2, vertical lengths of
lower body; Factor 3, measurements of leg and hip areas; Factor 4, lengths of
hip and crotch areas. The cluster analysis categorized the lower body shapes of
each age group into four shapes; Shape 1, a petite lower body with short legs;
Shape 2, a long lower body with medium built; Shape 3, an obese abdomen
and legs; Shape 4, a short and slim lower body. Shape 4 (36.5%), Shape 2
(31.2%), Shape 1 (27.8%), and Shape 3 (4.5%) were placed in the order of
frequency from the highest to lowest among all the age groups. The findings
of this study showed gradual changes in the lower body measurements and
shapes of women in their 20s and relevant physical features of each age
group. They can be utilized for developing women’s slacks patterns with better
fitting and more comfort.




UG - §aE| - 0|TS - USE - U2 / SUA WEVHLE Sz 200 Cl| K F2 ol x4 U A

2y

o2

Wl 2 31

Ar

= 4 ’\]7&% 20129 o]F Wz A4S olojerrt
201892 AHo= 201993 202090l HAgAote] APt
Ut 40% 32289.‘ &g 7125k (“Korea Fashion Market
Trend,” 2021). % ]7J- A7 AA oA ZREUH9Z <QIsh
AR AREr|E AT fd 25 FEIE Sold
AepAl A% ] w27 HSfetlar, AHRRY] AH]
Fei7t GeAwA B3 ARES APHSE B Askekgl
th B3], B A 8 AHSY 20~30t oAdE0] &
o= 9t BAY AHE ol BARE 8o Heksi
LEE7 w2 OF ofoldlo] WS F7] AReHEA 2015
‘5 olZ2 20t} ofdo] YIBLE FHoR Aujgt Axx
71 mid & Zoz Frkelely, I% wdA vrt F
12+ 10.3%= 7P 3A $7H]ung, 2018)6}04 o<l 44
£ FE07 Sh= &S} golnARdY Axzof
T 235 “Industry  Credit Outlook,” 2019). F ol
FS(KUHO)Y ©El(TOPTEN) 59| #Adxeiz] 2
SPA BRiESL A& F9] FFS =g ot 2419
gdA AR TARRlIE EAlShe T ARG ASL A8
92l M= fdol] FotAA (Shim, 2021) 20t o4d<] A
of tigh PAHE ForA T YUtk

ITAHY 2 Hoaiehe] whe ¥y 3214199 oub= &
Aol Aokt Weke 7PAgith. JE¥E(untact) 4H]
7]_ 7]./}_5]13:]/&1 T\/:G:/\I\J EH]—C’] o ATJJ E_g] 2@0] 7]1:1]-
& AdY FaE7 B Fol, wid 20% ol 14
ohe 29l &7 APEolA o= AA wHle] 12%E
A5k F8 FHOE A FHa vk spARt AR 2g
T Fi7E BVt AR Aol = #7|9F A4 °11]
TOE 4RSS Hoirt RIHS] HA 5}5’— om, vEE

> N o

N

lfz rr

_]>~1

oflh

Tl exglelHet oF 3uf) AL =8 Zjor ZAIEIL %E}
(Choi, 2021; Kwon, 2014). 31]7‘/\14' 271Y R (skinny
jeans)Zt Zro] A=A AME AMGSIAU Ao WAt o

S
Zgohs WaEs A RS & syl BAYsk: 7lE
I} mokslal AE|HEE AEtdS 7Ex|7] wigel £]#Ql ofkF
o FA Hete 6] fslide 28R AlY
EAol Aokt 325 7 7154 HEo AP Rkt
ZF25ttHDo, 2003). E3Y, 4HZS] FHiE FAHO)A Sh=
OFRAIES A5 FAA} o] g A AIE sfAst
7] e ARl JIAHRE Higor AHPE RRFol
I AFAAE FHofor shH, Y FH AgRAE 3

2 Bo) anlae] 7 SRy REE PP ERsjor F

Zo|tHWoo, 2020).

] AAl= 200 Zte] Aol A9 ARE TE
APt Blwd WHEFL H2]g, 20tf FEb o] FHEE
AARLER A7 deidr A7 F7tet A AA3]
#1517} AL HTHKim, 2002). 20019 EA YolE 71&0
AFS v|u-EA4%H Chung(1994)9] A+E AHETH, 244
oldele HeE AA ATt Am AUEAE 7 A9
Hl3E Al UeliAe, 254 o] $REE= A 1 AR
‘go] "oz thefotal EXeE AF o= wilelr] ARtk
SHHEA B X 72 20tofl A= 20t Axtoll= 59
A7} ke A B9l W) FE S Holxw, Fko
2 24 o, o, 9ol 29l St AHe 2kt
Slelof B Rel} uehael weh 22o] Bl
A% W UeRe Ao@ ApElgl,

20t 949l shHAl 3 Eioll et 229 Oq:rl
S AnHEH S FQ HOE FAog 3~4712] &
2 B85t d7(Choi & Do, 2016a; Kim & Nam, 2016;
Lee & Ryu, 2007; Shin & Do, 2020), A<1e34de] shHbAl
9 E5 A7Kim, Song, & Do, 2016a; Lee, 2020), &
HA G LS 9AFE 2 9 AeA|A A7 (Choi
& Do, 2016b; Lee, Choi, & Do, 2017; Lim, 2020) 5]
A&Hog AP o), AFHTeR 200 o]9e] ¢
FUE Zedote A7 €1 AS 7R A" A4
S HW-EAE shAl AP A wEgE Aol ¢
1, B, A 771 5 HRA 2glel o5y

Aelns A B 4 5
=2 YPafAof et
b 2 ﬁ:rloﬂl‘i% qo]zﬂcﬂo] == AlZlelz 7t
= AR 71271 Bl 200 oA
o] Al B9 = ZaAo] "roxy TRAto] 93RS mz=
BAE SAHo=, 109 Wl 7HA02 2004F(G5xhH =} 2015
(72D AT 2% dlolelE v, EAstarzt gt &
Ot A4 W3t Uehd Fejot wste] A s EYE ot

& EFote] {3 EAo] A4 A dhAt

o §tdE 4 = 7IZARE AFStA} g

_!

FIF

o o$|li

iy
1o
BIiYG
g,
2
o)
N 3
i
10

B Q7 0t ofge] SRRl Fa B9l A4 9 A
BIstE Aues] S8 Alolxmeolelx] AN Asat

ok ol



32 IjHE[ZLA 2263 12

Table 1. Distribution of Participants for Each Age Group by Investigation unit: N(%)
Age group 5! Investigation 7" Investigation Total
20-24 352 (25.9) 362 (26.6) 714 (52.5)
25-29 340 (25.0) 306 (22.5) 646 (47.5)
Total 692 (50.9) 668 (49.1) 1,360 (100.0)
Table 2. Analysis Items by Category
Category Item
Height Stature, Waist height, Waist height (omphalion), Anterior superior iliac spine height, Hip height,

Crotch height, Knee height

Length Waist to hip length, Body rise, Crotch length, Crotch length (omphalion), Outside leg length

=

)

a Breadth Waist breadth, Waist breadth (omphalion), Hip width, Hip width (sitting)

3

@D

g Deoth Waist depth, Waist depth (omphalion), Hip depth, Abdominal depth (sitting), Buttock-abdomen

g P depth (sitting)

D)

A Circum- Waist circumference, Waist circumference (omphalion), Hip circumference, Thigh circumference,
ference Knee circumference, Calf circumference, Minimum leg circumference, Ankle circumference
Other Weight, BMI

A Hip circumference-Waist circumference, Hip circumference-Waist circumference (omphalion), Waist

5 Drop value . A LT

5 circumference (omphalion)-Waist circumference

vy

S Flfat;gss Waist flatness ratio, Waist flatness ratio (omphalion), Hip flatness ratio
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Table 3. Comparison of Height and Length Measurements unit: cm
Age 5t |nvestigation 7" Investigation
Analysis items t-test
group M S.D. M S.D.
_— 20-24 160.69 494 160.91 5.22 -0.599
u
25-29 159.31 5.09 160.84 4.90 -3.897*x*
. . 20-24 100.38 3.81 97.34 4.08 10.294 %%
Waist height
25-29 98.47 6.67 96.86 3.82 3.709%**
. . . 20-24 94.59 3.60 94.12 410 1.629+**
Waist height (omphalion)
25-29 92.82 6.44 93.49 3.67 -1.609
rf Anterior superior iliac spine 20-24 86.74 3.72 87.14 4.02 -1.362%**
‘% height 25-29 85.35 3.83 86.86 3.64 -5.156%**
. . 20-24 78.45 3.43 79.87 3.84 -5.217x%%
Hip height
25-29 77.38 3.69 79.02 3.75 -5.592%**
. 20-24 72.70 3.35 74.00 3.48 -5.062***
Crotch height
25-29 71.77 3.52 73.54 3.16 -6.682***
) 20-24 40.75 2.08 41.47 2.42 -4.210% %%
Knee height
25-29 40.79 2.15 41.60 2.18 -4.760% **
) . 20-24 23.03 2.19 19.05 1.81 26.434% %%
Waist to hip length
25-29 22.59 2.19 19.28 1.65 21.520%**
. 20-24 27.68 1.90 23.34 1.78 31.485%**
Body rise
25-29 26.99 2.12 23.32 1.97 22.707x**
§ 20-24 72.87 436 66.41 418 20.202%**
@ Crotch length
= 25-29 72.31 433 66.42 416 17.577*xx
. 20-24 61.42 4.04 59.45 3.75 6.768%**
Crotch length (omphalion)
25-29 61.08 3.75 59.28 3.96 5.917*%*
. 20-24 101.23 4.07 98.85 3.97 7.919% %%
Outside leg length
25-29 99.75 415 98.17 3.69 5.091

***,O<.OO1
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Table 4. Comparison of Breadth, Depth, and Circumference Measurements unit: cm
5" Investigation 7™ Investigation
Analysis items Age Z Z t-test
group M S.D. M S.D.
. 20-24 23.62 1.87 25.19 2.36 -9.852%x*
Waist breadth
25-29 24.46 2.19 25.68 2.49 -6.604* **
. . 20-24 26.86 2.12 27.43 2.48 -3.295**
w  Waist breadth (omphalion)
é 25-29 27.62 2.36 27.85 2.47 -1.215
S ) ) 20-24 32.40 1.62 32.50 2.06 -0.705
= Hip width
25-29 32.45 1.66 32.68 1.88 -1.605
. . . 20-24 3492 2.04 35.74 2.54 -4, 726%**
Hip width (sitting)
25-29 34.74 1.98 36.02 2.44 -7.330%**
Waist depth 20-24 17.21 1.87 17.41 2.47 -1.239
i
P 25-29 18.37 2.44 17.83 2.48 2.808*
. . 20-24 17.61 1.84 18.18 2.50 -3.432%*
Waist depth (omphalion)
25-29 18.81 2.37 18.86 2.54 -0.279
S . 20-24 20.77 1.81 21.19 2.1 -2.883**
o Hip depth
= 25-29 21.15 2.08 21.32 2.23 -1.047
. 20-24 19.11 2.14 18.97 2.74 0.789
Abdominal depth
25-29 20.46 2.92 19.41 2.98 4517 ***
Buttock-abdomen depth 20-24 20.40 2.08 21.37 2.75 -5.31 1 x**
(sitting) 25-29 21.64 2.49 21.75 2.97 -0.510
o 20-24 67.06 5.76 70.98 7.09 -8.088* **
Waist circumference
25-29 70.18 7.01 72.44 7.96 -3.840***
Waist circumference 20-24 73.87 6.31 76.11 7.73 -4.237 %%
(omphalion) 25-29 76.63 7.22 77.42 7.87 -1.332
L 20-24 91.25 4.87 92.73 6.21 -3.547 %%
Hip circumference
25-29 91.55 5.09 93.12 6.06 -3.568***
% Thigh dircumference 20-24 53.81 429 54.80 467 -2.945%
5 g 25-29 53.95 428 54.82 446  -2524x
@ ) 20-24 35.03 2.38 35.31 2.10 -1.688
T Knee circumference
2 25-29 34.51 2.24 35.29 2.43 -4 .266%**
. 20-24 34.22 2.40 34.59 2.63 -1.957
Calf circumference
25-29 33.95 2.49 3457 2.82 -2.957 %%
. . 20-24 20.68 1.24 20.63 1.13 0.535
Minimum leg circumference
25-29 20.59 1.30 20.65 1.20 -0.632
. 20-24 23.34 1.14 23.12 1.10 2.686**
Ankle circumference
25-29 23.37 1.21 23.12 1.19 2.637*%*
*0<.05, **p< 01, **xp<.001
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Table 5. Comparison of Other Measurements and Calculated Values unit: kg, cm
5" Investigation 7" Investigation
Analysis items Age t-test
group M S.D. M S.D.
) 20-24 53.50 7.12 55.10 8.58 -2.713**
Weight (kg)
Q 25-29 5476 7.49 55.72 9.38 -1.432
0
® BMI 20-24 20.70 2.46 21.27 3.09 -2.693**
25-29 21.58 2.81 21.50 3.20 0.331
Hip circumference-Waist 20-24 24.19 3.86 21.76 3.95 8.309* %
o circumference 25-29 21.37 4.79 20.68 493 1.814
é Hip circumference-Waist 20-24 17.38 3.99 16.62 415 2.485*
§  drcumference (omphalion) 25-29 14.92 4.79 15.70 476  -2.060%
% Wa|St circumference 20-24 681 290 513 213 8799***
(omphalion)-Waist circumference 25-29 6.45 2.44 4.98 2.01 8.303%%*
) ) 20-24 0.73 0.05 0.69 0.05 10.352%x*
Waist flatness ratio
s 25-29 0.75 0.06 0.69 0.05 12.898%**
,5; . . . 20-24 0.66 0.04 0.66 0.04 -1.837
2 Waist flatness ratio (omphalion)
3 25-29 0.68 0.05 0.68 0.05 1.049
s ) ] 20-24 0.64 0.05 0.65 0.05 -2.917x*
Hip flatness ratio
25-29 0.65 0.06 0.65 0.05 -0.040

*p<.05, xxp<.01, **xp<.001

o 7IE=Ee] S5 A9 BMI= 20EH ZRtoll A A5z adFEtHe FEE 2AYer AFATE 1.00 oY
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Table 6. Factor Analysis of Lower Body Measurements

Item Factor 1 Factor 2 Factor 3  Factor 4 Cqmmuz- Cronbach’s a
nality (h?)

Waist depth (omphalion) 0.90 -0.08 0.29 0.06 0.91

Waist depth 0.90 -0.08 0.26 0.17 0.91

Waist circumference (omphalion) 0.90 0.03 0.35 0.02 0.93

Waist circumference 0.89 0.01 0.34 -0.09 0.93
Buttock-abdomen depth (sitting) 0.86 0.00 0.21 0.06 0.79 0.93
Abdominal depth (sitting) 0.85 -0.02 0.17 0.25 0.82

Waist breadth 0.84 0.04 0.35 -0.19 0.86

Waist breadth (omphalion) 0.83 0.07 0.36 0.02 0.82

Hip depth 0.72 -0.03 0.51 0.10 0.78

Crotch height -0.03 0.95 0.06 -0.18 0.94

Waist height (omphalion) -0.09 0.94 0.13 0.17 0.94

Hip height (omphalion) 0.07 0.93 0.08 -0.11 0.89

Anterior superior iliac spine height 0.01 0.93 0.14 0.01 0.88 0.95
Stature 0.03 0.90 0.23 0.13 0.88 ’
Waist height -0.03 0.86 0.07 0.47 0.97

Knee height 0.07 0.85 0.04 -0.06 0.73

Outside leg length -0.01 0.84 0.13 0.41 0.89

Minimum leg circumference 0.30 0.13 0.77 0.12 0.72

Knee circumference 0.41 0.20 0.76 0.06 0.79

Calf circumference 0.48 0.08 0.74 0.07 0.79

Thigh circumference 0.59 0.03 0.70 0.08 0.84 0.91
Ankle circumference 0.27 0.22 0.69 0.20 0.64 ’
Hip circumference 0.62 0.12 0.69 0.08 0.88

Hip width 0.46 0.18 0.65 0.10 0.68

Hip width (sitting) 0.50 0.20 0.64 -0.01 0.70

Body rise -0.01 0.09 0.03 0.92 0.86

Crotch length 0.30 0.07 0.26 0.84 0.87 0.83
Waist to hip length -0.08 0.05 0.03 0.84 0.72 ’
Crotch length (omphalion) 0.29 0.09 0.48 0.53 0.60

Eigen value 8.54 6.73 5.39 3.28 - -
Variance explained (%) 29.44 23.21 18.59 11.30 - -
Cumulative variance (%) 29.44 52.65 71.24 82.54 - -
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Table 7. Measurements of Factors for Each Lower Body Shape unit: ¢cm
Shape 1 Shape 2 Shape 3 Shape 4 Duncan-
i (N=378) (N=425) (N=61) (N=496) Falue test
Waist depth 2006 135 1740 122 2503 255 1703 136 85711+ bcad
(omphalion)
Waist depth 1933 146 1684 117 2437 269 1637 136 80157*** bcad
Waist circumference 81.69 364 7363 387 9663 7.35 7110 3.99 103954**x bcad
(omphalion)
Waist circumference 75.58 3.77 67.59 3.82 9055 7.22 65.59 3.78 1015.92%*x bcad

M -

g Buttock-abdomen 2279 1838 2046 163 2841 302 1996 169 51199+ bcad

5 depth (sitting)

- (Asﬁ‘;‘;g‘)'”a' depth 2112 213 1868 167 2667 276 1805 184 48189++x bcad
Waist breadth 2639 147 2397 146 3078 247 2334 146 63671+ bcad
Waist breadth 2021 141 2685 146 3326 238 2585 153 65739+« bcad
(omphalion)

Hip depth 2251 134 2057 130 2615 217 1988 138 537.03*** bcad
Factor score 0.65 0.66 -0.36 0.56 277 1.14 -0.52 0.60 660.69**=* bcad
Crotch height 7246 283 7606 259 7251 373 7089 267 27826%x* babc
Waist height 93.32 331 9747 245 9312 473 9125 268 35351%xx babc
(omphalion)

Hip height 7824 321 818 274 7959 374 7624 289 27775+ cabd
(omphalion)

& Anterior superior iiac g5 39 357 g9ga 260 8652 467 8382 271 31042%%x bab d

S spine height

N Stature 16032 428 16482 330 16205 608 15662 345 357.82++«x cabd
Waist height 9793 359 102.07 271 9858 501 9554 292 32573*+* babc
Knee height 4104 191 4280 182 4142 243 3980 181 19627+ babc
Outside leg length 9932 336 10313 302 9983 464 9660 289 32555+ babc
Factor score 016 080 093 066 -009 111 -067 071 36137**x babc
Minimum leg 2119 098 2067 104 2264 132 1993 099 19167+«++ bcad
circumference
Knee circumference 3630 177 3507 174 3942 277 3350 166 30498++ bcad
Calf circumference 3585 193 3402 190 3985 334 3278 1.83 336.33*** bcad

&' Thigh circumference 5743 285 5353 3.12 6433 460 5146 297 488.69++x b cad

S Ankle dircumference 2372 101 2336 093 2506 122 2255 098 18061*** bcad

“ Hip drcumference 9608 352 9158 358 10510 657 8806 352 58083*+* bcad
Hip width 3359 147 3251 134 3568 220 3129 130 29529++*x bcad
Hip width (sitting) 3668 199 3527 162 3962 301 3388 166 28157** bcad
Factor score 043 091 -003 090 094 137 -041 089 80.79%** bcad
Body rise 2547 276 2601 267 2607 330 2465 273 20.55%«x aaab

_, Crotch length 7131 472 7003 464 7627 6.19 6697 459 10812+ bcad

§ Waist to hip length 2117 253 2150 267 2053 3.09 2053 273 11.20%%x aabb

s Crotch length 6226 354 6048 335 6531 506 5810 323 14850+x* b cad
(omphalion)

Factor score 007 097 015 098 019 111  -021 099 11.93%** aaab

*%x0< 001, Duncan-test: a>b>c>d
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Table 8. Age Group Distribution for Fach Lower Body Shape unit: N(%)
Age group by Shape 1 Shape 2 Shape 3 Shape 4 Total 2
Investigation (N=378) (N=425) (N=61) (N=496) (N=1,360)
20-24 170 (12.5) 263 (19.3) 24 (1.8) 257 (18.9) 714 (52.5)
51h&71h 26 64 %%
25-29 208 (15.3) 162 (11.9) 37 2.7) 239 (17.6) 646 (47.5) df=3
Total 378 (27.8) 425 (31.2) 61 (4.5) 496 (36.5) 1360 (100.0)
- 20-24 66 (4.9) 141 (10.4) 8 (0.6) 137 (10.1) 352 (25.9)
5
25-29 105 (7.7) 89 (6.5) 20 (1.5) 126 (9.3) 340 (25.0)
2024 105 (7.7) 121 (8.9) 15 (1.1) 121 (8.9) 362 266) 004t
25-29 102 (7.5) 74 (5.4) 18 (1.3) 112 (8.2) 306 (22.5)
Total 378 (27.8) 425 (31.2) 61 (4.5) 496 (36.5) 1360 (100.0)

|:| Each shaded area represent the highest value
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