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ABSTRACT

This study aimed to analyze the distributional characteristics of KS bottom-garment
sizes among elderly men with abdominal obesity, classify lower-body types based on
body-measurement distributions, and propose a type-specific sizing system that reflects
lower-body characteristics. Data were obtained from the 8th ‘Size Korea’ anthropometric
survey, and a total of 431 men aged 60 years and older who met the abdominal obesity
criterion were included in the analysis. Lower-body measurements were analyzed using
factor and cluster analyses, followed by an evaluation of the current coverage of the
KS sizing system. The results showed that elderly men with abdominal obesity exhibited
distinct lower-body characteristics, particularly pronounced increases in horizontal
dimensions such as waist-related measurements. Two lower-body types were identified:
the trapezoidal type (Type 1), characterized by waist-dominant expansion (26.0%), and
the rectangular type (Type 2), characterized by relatively balanced lower-body dimensions
(74.0%). No significant differences in age distribution were observed between the two
types. Evaluation of the current KS sizing system revealed limited coverage, particularly
for Type 1. To improve coverage and production efficiency, a new sizing system with
4 cm intervals for both waist and hip girths was proposed based on size combinations
with frequency distributions of 3% or higher. The proposed sizing system achieved cover
ratios of 73.3% for Type 1 and 91.7% for Type 2. These findings highlight the necessity
of a type-specific sizing system that reflects the lower-body characteristics of elderly
men with abdominal obesity.
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Table 1. Variables used for factor analysis

Item

Height Stature, Waist Height, Crotch Height
Length Body Rise, Total Crotch Length

Waist Cir., Waist Cir.(Omphalion)
Hip Cir. Thigh Cir. Knee Cir. Calf Cir.

Breadth Waist Breadth, Hip Width
Depth  Waist Depth

UCir.: Circumference

Cir.?
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Table 2. Descriptive statistics of lower-body measurements and indices between the non-—abdominal
obesity and the abdominal obesity groups

(Unit: cm)
Non-abdominal obesity Abdominal obesity
Group (n=472) (n=431) ;
Item
Mean S.D. Mean S.D.
Stature 166.3 5.5 167.8 5.6 -3.870""
} Waist height 99.5 43 100.0 4.5 -1.721"
Height i
Crotch height 74.1 3.5 74.0 3.8 0.421
Lateral malleolus height 6.9 0.6 7.0 0.6 -3.321""
Waist Cir. 83.8 49 96.4 5.3 -38.065""
Waist Cir.(Omphalion) 84.8 4.6 96.6 5.5 -36.120"""
Cir Hip Cir. 90.1 3.7 96.3 4.5 -22.525"""
11, e
Thigh Cir. 51.7 3.8 55.8 3.9 -16.147
Knee Cir. 35.6 1.6 37.7 1.9 -18.624"""
Calf Cir. 35.2 2.3 37.5 2.4 -14.348"""
Body rise 25.3 2.2 25.9 2.5 -3.849"""
Length exn
Total crotch length 67.7 3.7 71.9 4.4 -15.308
Waist breadth 28.6 1.5 31.9 1.6 -31.797"""
Breadth o ern
Hip width 322 1.2 33.6 1.4 -15.442
Depth Waist depth 22.2 1.8 26.3 2.2 -30.948"""
Weight(kg) 63.0 6.5 74.8 7.4 -25.513"""
BMI 22.7 2.0 26.6 2.3 -27.048"""
Others Waist Cir./Hip Cir.(WHR)? 0.9 0.0 1.0 0.0 -24.593"""
Waist depth/breadth 0.8 0.1 0.8 0.1 -13.701"""
Hip Cir.~Waist Cir.(Drop)” 6.4 4.2 -0.2 4.4 23.650"""

ok

UCir.: Circumference, ?Waist Cir./Hip Cir., ?Hip Cir.—Waist Cir., 'p<0.05, ~*"p<0.001
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Table 3. Results of the factor analysis
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. Factor Eigen % of Cumula
Factor Factor items . . .

loading value Variance tive %
Waist Cir.” 0.924
Waist—dominant Waist Cir.(Omphalion) 0.888

1 .62 27. 27.

horizontal size Waist depth 0.869 3.625 886 886
Waist breadth 0.824
Hip width 0.819
) . Thigh Cir. 0.818

H 1 -1

2 ‘pha:d (z"Te? imb Hip Cir. 0.814 2.882 2171 50.057
ortrontal ste Knee Cir. 0.679
Calf Cir. 0.612
Crotch height 0.964

3 Vertical size Stature 0.897 2.766 21.273 71.331
Waist height 0.886
Crotch & lower—body Body rise 0.903

4 1.758 13.522 84.853
structure Total crotch length 0.685

UCir.: Circumference
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Table 4. Analysis of factor scores by lower

body types

Type Type 1  Type 2
Factor (n=112) (n=319)

Waist—dominant

) i 1.230  -0.432 48282
horizontal Size
Hip and lower=limb 7 6 165 36,267
horizontal size
Vertical size -0.173 0.061 4.552°
Crotch & lowerbody o 95 0,026 0.860
structure
"p<0.05, "**p<0.001
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Table 5. Descriptive statistics and t-test results by lower-body types

(Unit: cm)
Type Type 1(n=112) Type 2(n=319) .
Item Mean S.D. Mean S.D.
Stature 167.5 5.8 167.8 5.5 -513
, Waist Height 99.8 4.5 100.0 4.5 -.383
Height . .
Crotch Height 73.5 3.8 74.2 3.7 -1.908
Lateral Malleolus Height 7.0 0.5 7.0 0.6 462
Body Rise 26.4 2.9 25.8 23 2.203"
Length as
Total Crotch Length 74.7 4.6 70.8 3.8 8.693
Waist Cir. 103.5 5.0 94.3 2.7 24347
Waist Cir.(Omphalion) 103.2 4.6 94.3 3.0 23.350"""
Gie) Hip Cir. 100.0 43 94.9 3.7 12405*2::*
Thigh Cir. 58.1 4.0 55.0 35 7.938
Knee Cir. 39.1 2.1 37.3 1.5 10.3117"°
Calf Cir. 38.8 2.6 37.0 2.1 7.043"7
Waist Breadth 33.6 1.4 31.2 1.1 18.081"""
Breadth . . .
Hip Width 34.3 1.4 33.3 13 6.831
Depth Waist Depth 28.4 2.1 25.4 1.4 18.403""
Weight(kg) 81.7 7.3 72.4 5.8 13.7377"°
BMI 29.1 2.3 25.7 1.4 18.310"""
Others Waist Cir./Hip Cir.(WHR)? 1.0 0.1 1.0 0.0 9.008"""
Waist Depth/Breadth 0.9 0.1 0.8 0.1 7.220"""
Hip Cir.~Waist Cir.(Drop)” -3.5 5.0 0.6 3.7 -9.254"""

UCir.: Circumference, 2Waist Cir./Hip Cir., 3>Hip Cir.~Waist Cir., *p<0.05,

FH

<0.001
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Fig. 1. Lower-body silhouette by body types.
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F'o2 Hooiet. & Aol AtEd AY
(Trapezoidal type)< UWFAQl Altta]&E FH|

O

i}

EAE H]lth. ol2f3t Pz AUet 7IskeHy
WA= ‘FA ] E(inverted trapezoidal)
of 77k AFACR siME & ot Iy £
Aol M= APAT A o7t 2ok 8o ARG
TS Esto] Ay AF o= Yt
H, o]= &g FAHLE A|Ho| HFH sl 3
HE ofnlgtet. Fig. 19] ™ SH AFolo)A
T 73 12 59 B5 A AF 570 F=
A= W, {9 2= Ao & HEPt Bl

2 e e Bol § 599 Hol7h A2
ghl Skl 30 U2 A Bug u)@st

Zpo]7F YeRtA] QRktHTable 6). ol H A+
A E5E ohrl R3o] dF Alolof o] i
A37} ofdet, BRu|tojets FUgh AlFe]
| 2 Fe Wolld Uehdes AA A5 B4
AJolo| ZATt] EEE S-S gttt of=gt
A= e 2y $3S e R 3 97H(Seong
& Kim 2018)0l4] Aol wE A3 tol7t F=
ot Qokttyl Byt Aviel: YX|she, wlgt
i W oA SRkl 58 FEo] AR Bt
£ AP B4l ol o]FolFaZ AlARIT

Table 6. Distribution of age by body types

(Unit: n (%))
Age ’
60s 70s~80s Total x
Type
Trapezoidal g4 6) 620554 1121000
type 1
Rectangular 157(49.2)  162(50.8) 319(100.0) 0.693
type 2

Total 207(48.0) 224(52.0) 431(100.0)
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= AES 75_]34, A2 ﬂﬂ‘ﬂgﬁ IR &
= ‘ﬂq—(Table 7, Table 8).

HA A ARHEE D ES KS K
0050 T+A0°] siFsh= =4 > 98-1042] T
o 7ol Est, s Y] REE A9
2.67%= Wi A Yebth AlcEd A2 5
&5 7IeoEmE @Y A5AAY STt F5&
AF st 23 Wl sigsi, sl 79 Al

$7F gio] Futh IA Yehhe A £
HQItk 134 KS K 0050 142 32599}
FolEd 9 AJolE 71& =3

StEFO| 209 S #e AFES FES
FAl 5kl Qloh. o] & IS Az

2]
o
K

m_YE}Ol'oﬂ.i

oz _9_?(]—9— ?H—é‘ 31

O

H =]

Nl

rsL T 30 o2 o

A

_4

o

olo

ks

F70] vl AFHAR) Ao® epdeh. Ak
Age

A ERHEE 2 ] oF 26.0%

2 AT Ao g A 2 ol 1L

gEojol & AY Rz wodEn

vhd AR A E(
A9l Sg7t #2

A

83 2)& KS K 0050
sloF 5% Fho oF

Table 7. Frequency distribution by KS sizing system range, trapezoidal type (Type 1)

(Unit: n (%))

HG 92 94 96 98 100 102 104 106 108 110 122 Total
WG
08 2 3 2 4 3 3 17
18 @1 18 G& @) @D (15.2)
100 4 2 4 7 1 1 19
G6 (18 (6 63 09 (09 (17.0)
102 2 2 5 6 5 2 1 1 1 25
(1.8) (1.9 (4.5) (5.4) 4.5 (1.8) 0.9 0.9 0.9 (22.3)
104 1 2 2 3 4 6 2 1 21
0.9 (1.8 (1.8 2.7 (3.6) (5.4) (1.8) 0.9 (18.8)
106 1 1 3 2 1 3 2 1 14
0.9 0.9 2.7 (1.8) 0.9 2.7 (1.8) 0.9 (12.5)
2 1 3
108 (18) 0.9) @7
1 2 1 4
1o 0.9) (18) 0.9) (3.6)
1 1 2
12 0.9) 0.9) (1.8)
1 1 1 3
14 09 0.9 0.9) @7
1 1
16 0.9) 0.9)
1 1 2
18 0.9) 0.9) (18)
1 1
130 0.9 0.9)
Total 3 7 18 18 20 23 10 7 4 1 1 112
ot @7 63 16D 16D (179 (205 89 63 (G609 09 (1000

Dark shade: KS standard sizing range
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Table 8. Frequency distribution by KS sizing system range, rectangular type (Type 2)
(Unit: n (%))

WG HG 86 88 90 92 94 96 98 100 102 104 106 108 Total
90 1 2 3 11 9 6 4 1 37
0 06 09 G @8 09 13 03 (11.6)
9 2 3 11 13 20 10 13 3 1 1 71
06 09 G4 @4 63 GD @G) 09 03 03 4.1)
94 1 4 4 15 18 23 7 5 10 82
03 13 (13 @7 66 12 @2 (16 G 25.)
9% 3 5 10 15 13 12 2 1 66
0.9 (1.6e) Q.1 @47 @1 3.8 0.6) 0.3) (20.7)
08 2 7 10 10 5 10 3 1 40
06 22 G G 16 ©.9) 03 (125
100 1 1 1 4 2 2 2 15
03 03 03 13 06 06 06 @
1 1
102 0.3) 0.3)
1 1
104 ©.3) 0.3)
Total 4 12 26 52 70 66 48 25 7 7 1 1 319

(1.3 (3.8 62 (163 (219 @07 150 7.8 @2 @2 (0.3 (0.3 (100.0)
Dark shade: KS standard sizing range

47.33%7} 23| o] Atk g AFel Hlsh dhiA z 3
o7 =& AWES Bk 12y oid SHAA 9] AFAARE olFt thF/dS Fw5] wrgst
AA] LR 7] T E]o] AAE]o] Glof A|Akzt 7] olE &S AlARRHT
3 AP skl X4 Bx ANkS SR 2 oo wat & Aol okl | A&
SR = Foke A0E UET o= @3 KS K I EAS uoR BRngk 1y gdo] A
0050 F+Zo] ERHFE =i 394 SHEkAl AP E4S Bt ¥R RS 5 = /3E
E4E Ao wtgstal &S HolErh ot} XSAAE Albetaat gt E3F 530
ol4e] A¥= KS K 0050 +Zo] ERujat 1 w2} opgkAl |4 BERE7F FASHA] BA HERh=
| 9 Jd AAE FES] oA XotH, & B 1Ect] ARAA A Al HIEEE 3%
A3t EHHTE H Yol sekal R-agof| whet o} S 710 R AFAAE ISt ol
Aol Zpol7t AT AlAk). £3] 517 & L APAFH(Lim 2009; Kim 2015; Lim 2023)
A 418 2717 3A dehve AEE AEY oA AAE 7120 AT Ao, Hago] e
8% 7€ AFAAZRE t-8o] olEle AE B A 2 B A 7 7 s
ojlHE A EAHS WP ARt A R FUsto] A 2w o] AskE £ ] W
SAAA 7ol oottt ol LT ERulgt ot mwEhA & dAtolx= AA & ikt
A HollA = sHekAl Ag 3ol uhet X4 & 48 7Fs/4S fote] RIZRE 3% ol 7t

£ o] oI5| Uehde lulstel, we 712
A

LG



202 SEXAMEMBTISIEX| H37H 25 2026

2 Y= ASAAS Aot

Table 9= = @4 sPHAl A4 A
= 2t Hglo] whE AHEY AHaE

5. Xty AF0| ME 7HE I 7Hes =24
€
=0

= K

FAAL 2 em HAL 7IEo® EEHA H7F
Al 3 cm, 4 cm, 5 cmE GAIFOZ Ffjolo] &
Aottt 2 A7 el BRHRE 2 EA 9
S2lEdet JPolEd B> BF 9F 96 cm
TEOE U, 39 BAAE SHoE AAd
A A0 WE AHET AHAES B WS

S2Ed 7+ 2 cm 204 E= AHE 3% °]
8o 3t 7 vhE A A4 Blsh BAl 2%
So)E AWML 56.48%2 HlwH WA vERE
th. ol slEEd A AlEalstaZol= AA
Ag 227t B 700l HFH = B
ot ARl AY AMZE o]ojAA] XS 9
sttt ESF 27 £ ] AHEE DA] 5.6%=
Ueh P4k 38 SHoAE EX 21YS &
At Sf=l=d 14 3 cm £A0A= A

Table 9. Cover ratio and efficiency by size interval

£0] 80.9%= FA F7FIEoL, #+7tF =71 1470
2 7P Wol ANEEL 5.7% ol HEHAT.
ol AHES FIH ‘2121% A Pt 5 7=
s B4t 9 B 58 SHoM= o3| A
7b Aa= 9ugtt). slEEd 1+ 4 cm 249
e Avgol 82.6%2 7P ¥ Uepton,
b4 114 Zddog A\t ofof wet #
HAEE2 7.5%% Yt A4 7 4= diE] AW
&0] A&20o% g Zog FAHM. 3 J
&8 7t 5 cm 2HoIME 7 7t 7=
14 Aol AMTLL 8.8%= 7 A Uehd
O AMELS 79.3%E 4 cm 7+ 270 13
tha ASHE A Bt ol
AUAA Wold A% A B F9E 5 3
o1} A AW A¥ SHME Arlgo
& Qg oulsie

ool Azg F3tohd slelEeoh Yol
d 4 cm 71F 2700] AWET} ANEEE B4
of Tefet w Brwlw o] shhal A4
BERE 71 deEjFog Hdsl= X4 7tdo g
1L%u}. EgH @9 KS K 0050 atelF 40
cm B9 A AAE 7S 1D o, 4
A 71E AeAA %] Ftde FAsH
A AeAA A Ag 7t HHe=

Size interval Cover ratio No. of interval Cover efficiency™
Waist 2 cm 56.5% 10 5.6%
) Waist 3 cm 80.9% 14 5.7%
Hip 4 cm .
Waist 4 cm 82.6% 11 7.5%
Waist 5 cm 79.3% 9 8.8%

"Cover Efficiency: Cover Ratio/No. of Intervals



S5 L

6. {4 sl2F XIeAA HY
184 AeAA AHES A8 slgEde 99
7 Z¥7¢ 4 cmE ALty HEER

B A5 BE E4S ARG o|F nigos
A% 9 7‘44 R 549 wstel 94

*}D}ﬂ” Xﬂ%‘# % 3flEdl= 100~108
cm H9o1AM 374 7& FIolEdl= 92~108
cm HHoIM 478 FZHA RI=REE 3% oVdS
AAShH= A5 7ol YErgdTh BRuRE g gt
o] AA sl==d Batol 96.4 cmQl A B3]
At Alge] sfElEd Hat> 103.5 cmz T
7 vebten, olof w5121 100 cmet

104 cmE 422 Adider w2 237 &
=3I} JolEd B2 100.0 cn® HER
o, X4 BE FA| 100 cm 7 FHOE

YFE %S B NERE 3% oS B

Ha9| St M Rt X RYEE ofdF XA MRt 203

ol Ag= T F 8712 YEhKTable 10), A
o2 AP B shkil A ExvF £4 ¢
g8 1 FHoE AFEE EAS B

A A9 slElEdl= 92~100 cm Y
oflA 37} 3t FBolEdl= 88~104 cm HHell
A 478 oA HIERE 3% o[4E ApX|oh=
A= 70| UEbgth AARE A|g 9] slElEd
B2 94.3 cmZ AA BH96.4 cm) T}k Wk
o™ 92 cm® 96 cmE FA 07 H|W A 127
A%S HIlth J9olEd Bdt Al
94.9 cm& HA| H1H96.3 c)E.Th WA UERt
ow, A FE= B4 ) JSE7|Ho= A
Hhdo g HAEl: ATRS HYrd WEET 3%
o} k2 F 9/HE YehKTable 11), HAR}
P ABZ A E AFol Hls A EE7F H
t #55H Uehd= §4& Eith

BEole

Table 10. Frequency distribution of size combinations for trapezoidal type (Type 1)

(Unit: n (%))

HG
WG 92 96 100 104 108 120 Total
3 2 5
% 0.7 (18) “.5)
100 3 8 21 8 40
@7 (7.1) (18.9) 2. (35.7)
4 13 17 5 43
104 (3.6 (116) 15.2) “5) 4 (38.4)
2 6 3 2 13
108 (1.8) (5.4) 2.7 (1.8) (11.6)
3 2 2 7
12 .7 (18) (18) ©3)
1 1 1 3
16 0.9) 0.9) 0.9) @7
1 1
128 0.9) ©.9)
Total 7 27 47 21 9 1 112
o 6.3) 24.1) (42.0) (18.8) 8.0) ©0.9) (100.0)

WG: Waist Girth, HG: Hip Girth, Dark shade: Frequency more than 3%
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Table 11. Frequency distribution of size combinations for the rectangular type (type 2)

(Unit: n (%))

WG e 84 88 92 96 100 104 108 Total
9 1 16 63 54 18 2 154
0.3) (5.0) (19.7) (16.9) (5.6) 0.6) (48.3)
% 7 37 58 22 5 1 130
(2.2) (11.6) (18.2) 6.9 (1.6) 0.3) (40.8)
100 4 15 10 4 33
(1.3) .7 (3.1 (1.3) (10.3)
1 1 2
104 0.3) 0.3) 0.6)
Total 1 23 104 127 51 12 1 319
0.3) (1.2) (32.6) (39.8) (16.0) (3.8 0.3) (100.0)
WG: Waist Girth, HG: Hip Girth, Dark shade: Frequency more than 3%
Table 12. Sizing system for lower garments by body type in obese elderly men
(Unit: cm)
T Reference size
Basic size Waist Cir. Outside le; . . Total crotch  Cover
}}; (WG-HG) Stature (Omphalion) length ¢ Thigh Cir. length ratio
€ 60s  70~80s  60s  70~80s 60s  70~80s  60s  70~80s  60s  70~80s
100-96 167.0 1682 101.4 99.5 1025 - 57.8 54.2 76.7 127
100-100 169.5 167.2  100.0 99.8 1025 - 58.9 56.6 75.5 705
T 100-104 170.7  166.5 1019 96.6  103.1 - 61.4 59.1 76.2  70.7
Y 104-92 161.5 103.2 - - 533 75.8
E 104-96 1653 1654 1040 102.1 99.5 - 55.9 54.0 69.8 726 73.3%
104-100 1725 167.6 1042 1025 105.8 - 59.9 57.5 76.9 3.7
1 104-104 170.6 1685 1042 1042 1033 - 60.7 58.5 773 705
104-108 172.3 - 1044 - 1047 - 63.8 - 77.7 -
108-100 168.8 1624 1084 1056  102.0 - 61.9 54.9 76.2  76.1
92-88 162.6  163.5 92.3 91.2 96.7 - 511 50.4 68.2  68.0
92-92 166.9  165.4 91.6 91.8  100.4 - 54.6 52.2 69.4  68.7
T 92-96 168.6  167.0 93.1 91.2 102.1 - 56.7 54.0 709 716
Y 92-100 173.4  167.9 93.4 92.3  105.1 - 57.5 58.1 724 724
E 96-92 165.4  165.7 95.6 95.1 100.8 - 55.4 52.1 68.4 704 91.7%
96-96 168.0 1683 95.5 95.5 1015 - 56.8 54.5 723 70.6
2 96-100 170.2  169.9 96.4 96.1  103.6 - 57.6 55.5 729 745
100-96 170.1  168.8 99.0 979 103.4 - 57.3 54.5 724 69.1
100-100 175.0  173.0 99.5 99.6  106.3 - 59.1 54.5 722 722

WG: Waist Girth, HG: Hip Girth
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