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Abstract

The purpose of this study is to classify the body types of obese men in their 50-60s
and compare them with those of obese middle-aged men in their 30-40s. The 3D
anthropometric data of obese men aged 50 to 60 years from the 6th Size Korea. The
data are analyzed using SPSS 25.0 for Windows, and descriptive statistics, y* test,
correlation analysis, and cluster analysis are used to classify obese body types. As
a result of the study, five factors are extracted to determine body types, which are
classified into three obese body types through cluster analysis. 1) a large physique
and consequently large circumference and height; 2) A short upper body length, short
height, and thick belly; 3) the lowest rate of obesity and relatively flat abdominal
curve. For the 30-40s group, Typel showed the highest rate at 55.6%, whereas for
the 50s group, Type3 showed the highest rate at 49.3%, and for 60s group, Type2
showed the highest rate at 41.2%. The classification accuracy of the discriminant
function for each type is 94.7%, indicating relatively high accuracy. Furthemore, the
recently changed obese body type are analyzed by comparing it with the 3D
anthropometric data of 8th Size Korea, which will contribute to the utilization of basic
data for manufacturing apparel for obese men.

Keywords: obese men(H[PFE), body dimensions({IF]] X5, body shape(FE), 3D
anthropometric data(3D 9/F] =73 ©]o]E]), cluster analysis(Z*&E4])

I. Introduction

Aehol whet @i 710l WSIHEIAL S0-60t o]A] AZeT B7I% eholm
ABUE 27]E Atiehs o]nl X2 WSHska QIthMoon, 2020). o]t Ho]u]
35 (baby boomer) AIThS] 50-60t= L8] o] A Felo] 715 F4 Arlse
oA HolLh, 4715408 WatehA Hl9la, oSS ‘Heln Aol ek A Yste
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54 ]l g AA A # AR 24 EAESAT

CH(Park, 2016). HE|H. AJYol= 7]&9] 1@ Alth7}
22 AAYORE Qg 25 o]Fof A=Fl 4nZ
< ke A g, 28 0|30k AT AR
9k oy et EE]E AAIG7IA] ZEFHA o7 Fofo]
A MEL AHATOE FAFstal lHh(i, 2020). &
oA A5 EYES S7]= °l=T 50~60
o HEJE AYojEX ‘TEY I} B[R o] QlojA&
AAEY Eoit FAolth. AFEAHAIE7HES] &
Az Wad 50~60t] B|Yl A= 2018~2019E
T Abolo] 9F 50%9] Z7H8-S HATHMoon, 2020).

olg|gt H|Tt QI+ F7h= YFFACNAE 4]
A=9] AFA ¥ekE 74 7] ol v 4
HIZAEE 93 &84S B R /do] EokRa Juth
HTA g o] AvES ERAFS 7|E02 ot
71785 29| WSt W] wZoltt

ojo] & ATFoA= 4H7F S 50~60t EA
FAAE 2 F7I6HL e HTHAES o=
ABs 7oL, 30~40t F4 BvhEd AP} Blw
EA5t 1A} gt whEba] Alea; =)l A FRA
AEZE B o 2 3060t 'FA £ BMI |4 25kg/m’
o]49 HTFdE Yo = gt ol &of H|vhd
d A9 FEE AA EAS B4, AE 735

£ 59 HRAge A wiE AA Al 712AEE A

'r_?lg

ol

Il. Background

Al OB e FAATIY] As) &
a)zjol A QlAle] Agke WEe AL Aol Fa
st} gre A7} Mt ojEe w7 aE A
A %5 o elo] Hesto] e W} o
2 AASHE Rolt. ST i A4ke AaAsis o

FAAAE olzgol 9] dheol, AP e U
Y AUt A7t wasi AYE LR

g

MogE BAA, A4 BR wol Qlct A
ol B whye AP HH" AE/PE ARE
sl Bsto] Z7gsty] wfizo] A<
o} whEbA] ol hokA|RE &/H ARV

85k, FR7HE ARel9] oA YA E o|F7]7} of

7] g2 ¢l AEZ F835}7] oJYh(Kim,
2009). ol gt BAH 5 W AP A5

0.

o

o o oF X N e
B

2 719 FEE S4cte] wEAo wet AlY B
2 Zolt. Heby ol B9 ZuAel A3t
& ok oleig BAK 25 e A
Ha7g Avmw e 2.
Cha(2019)= 50~60t] B4 QAA|X|5=of st o
& 591 % 719 AYo= BRslar. 1 A% &
12 SR Zol7k B, Jgolst uste A, $32
SAZol7k Zkole, 8hA] wgkesl 21, Wt
529 52 wAE, $93L SAALolrt A 2
7 Qo] Bgo| glos] wizzo] ke olct.
Kim and Kim(2017)2 HE]E AU 0](55~69A4]) |3
BHE AN dEE Aol AGE BaT 2
7}, 5 WA Rc ZolgE e Hobe v
o, e 5o EFEE AYel 3748
= Ago etk o|golE AR 4514
t A (Lee & Jo, 2004; Yoon & Suh, 2011)3}
A7 = Ak
QL HTEA Aol et A AFE A
Nam, Oh, Park, and Jung(2006)2 A|5%} Alo]
o} floelE &-gsto] gh= JA HITAF Y EF
Y SAS 2461, A2 37 Agew
EREAT FF12 #7F e oj7F FoH, 5t
A7F Blekel AF, §32+& #i7F il A7 4
o7t W& AY, A3 AV Aov & E AE
ol of7f7 WEet Ao EREJUCH, 10T)
= /31, 20~30td= 733, 40~60t= 5327 Ad
A YeFgT). Seong and Ha(2012)+= A6} Afo]=
F o} HloelE &-g-oto] 35~554] BTk Fd Aol
Wt AFE JYsHelaL, 4 AnE {1 AL
Rl HTAY, §325 A7 HlEel A3,
A3 A% FUEE HHAIE o R e
r Tof] T3 A7 9oL, 50~60
HRhg S 9%t A= vlEd %otk
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. Methods

1. Participants

& A= A6A| Ao =3 of 331 IA] A4 H|
o]E{(Korean Agency for Technology and Standards
[KATS], 2010)5 E-85}0] 30~60f 7h2-o] EEAF
3} gAY g 798 ARSEL, 1} B4 A2
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E ARG o s AR SOl Blv]
3 30~60t] B HolHtE FE01] BTAFE
gz AME-SIATE Fei, Nam, and Kim(2020)2 H]
T Y5 HPATAA o= HA A v]ghe W
o= 7€ 9.2 BMI(body mass index) Z|<*, Vervaeck
A4, Rohrer A=, HTE 55 *}3’3}1 Aohal st
AL, AJFoIA 7 Ho] ALGSHE 71EL BMI A
ol ol AFgSte] TStk Web 2 AT
AARAZ T HYATA Wk BMI A% 715
18.5~24.95kg/m’S EZEAE0 &, 25kg/m® 0|42 H]
Ao s RS

I A3 9/ BEA G vTA B B2 (Table
1)3} 2tk BMI A4 18.5kg/m? o)A ol A] 25kg/m* 1]
o] EEAY HA2 5150 ® A9 64.5%0]H,
BMI A4 25kg/m’ o)/d9] WA /2 28352
Z 35.5%°Ith. & AFollM= Ao} Are]=F o}
tlolEE F2 AF &40l Z&stAAt 7 A2
glolE <l A=} Ato]=F ot 32kl IA] 2|4 Ho]
Ej(Korean Agency for Technology and Standards

o_>i o A

- B 55

[KATS], 2022 dF #4e F7hekld. 11 2%

EEADE AL 556HOF HA| 9 48.8%0]H, BMI
A4 25kg/m’ OJAF9] H|THAY YAL s83o=
51.2%2 JERST

2. Items of analysis
iLIH 239 wRrdAe] RS Bl Petol B
Aot o) 47 A B Qe 339 FH 5%
1] 317 FE2 AASHR AL HTEE B71shs BMI
£ Altstod ’5”101] Z7Vetaet. & 327 PES A4
319, 2 U182 (Table 2)9} 2t}

3. Data analysis

B Ao A AREHS ¢5to] SPSS 25.08 A&
atsic. AejAle] 7 BA, £EH, SPMARAE
AR, 24 FE 710] AATWEALS A A6}

of Yu 7ok BEAC) o] £ 2L thro] X
A% ol 24, QUu

V\ZIE i?l 2

A
5
3

Sl & Scheffe®}

<Table 1> Body type distribution of normal and obese men

6" Size Korea data 8" Size Korea data
Body size
n % n %
Normal (18.5=BMI<25.0) 515 64.5 556 48.8
Obesity (25.0=BMI) 283 35.5 583 51.2
Total 798 100.0 1,139 100.0
<Table 2> Direct measurement and computational items
Category Item n
Obesity index Weight, BMI 2
Height Stature, shoulder height, axilla height, bust height, waist height, 9
g waist height (omphalion), hip height, crotch height, knee height
Neck circumference, chest circumference, bust circumference, waist circumference,
Girth waist circumference (omphalion), hip circumference, thigh circumference, 9
knee circumference, upper arm circumference
Depth Armscye depth, bust depth, waist depth, waist depth (omphalion), hip depth 5
Waist front length, interscye fold (front), interscye fold (back), waist back length,
Length . . 7
posterior shoulder length, arm length, hps to back waist length
Total 32
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Games-Howell test2 ot 719 X}ol& AlZ AZ35}
At Ee ZUEH T A WHEAL AA|sho]
APEBO| 2QL7} =2 JRS =25y 9Py
BReeE Tol0l 71919 ARE PO BesT

Angre LA

il

IV. Results and Discussion

1. Body measurements by age group

2 AFoNA 30~60t] Y T EZASH BIvHA
T & 798%8= AT Ay} AFiE £2& (Table
3)T Aot AFdE HHAS vl Foet Zol7t
YERA] gitou g, Ay BMIO| g H|THAF
H&2 Zol7h gls Ao s Yt HTAlS vlE
= 40H1(40.0%)7F 7HE =A Hebgen, 7 A
oA BTHASEY REAF HlEo] A UEhE
o} whebA] 349 A AR} HvtE HlEohA] o

£ 2oz BA=gh

2. Body measurement comparison between age
groups
Aol mE Hwbd/de] APHstE BA st
304 66, 400l 767, 50| 73, 60t} 68HOZE F
HIRheg 2837 S t o2 Sklal, dHuiA=Ak
He AN AT EF 02 SRA0] 7HYE 490
o
°

L Scheffe test, SEAlo] 7HAHER] &= 7

M o

57, ol B4, F, Zolg2e| Q1A X% Wz}
L (Table 4)9} 2}

30-407) o] S0~60T M BFA L} 717
BE 37 Yehton] £ 3% mE ofgt Aol7t
Eha, BMIS A9 ¥ A 7] §ojat Ko7} 1}
A eloret

ROl A9, WE oA o7 fol7} 1}

19

Epgon], A5-EA At 50-60) o] 30, 40t)
gt ol7t A vebgct

YR A4S BEd, /HsEd, SlEd, 99
olEd, (MPLEA, YrrdEd, FEEANA £
o3t Aol perom, selEdE cocj7t 30th=
o 24 ekt dgelEd, ABEHE s0-60t)
7 30-40th 5k A Uhekidet.

AR Y, ASFEA, ST, ELE
AN FI3t Hol7} ekt Ased 5
o] 79 30947} 60t gk XSt A vehgon],
HALFAL 30t7+ 40-60e ek 2 viebec. W
52 YEAL 30971 600 FeE FA) ekt

Lola=o] A9, RE F=o]A gt ol7} 1}
Epgon], 54o], ojzhdele] A 50-60th7} 40)
woh AA Uehda, Bl Aol F7184E &

A wA= e,

=

3. Body shape classification

1) Methods for classification of body types

Hlehg g Al BRo] A8 A4S A9 27

e g Al 7K Ee H EAs R
AL A, £ AR A% HeEEY 45X,
A AR A% BRAY NSNS WS ALY

ANt RS RS = 2FE
Auh} AatalA] BEsHeAE A5 9 B
Mg Axste] BEES Bl Rt 1 A3t ek
FEAL LA E o] &3 FF 8219 Aol
81.04%=2 UEhHtoH, AP |32 372 E7EC]
A0 FA5E AWM 28O BEFES 94.70%
2 o}% %o Aur} vehuith. uetd et A%
AHBAE olgste] 7|9k BEEAY A2 W
ot FE-S ARSSt] AHS FFstele Aol A%

o 2RE4E B9 =& AUHSE 2HES

o
pul

fgr O flo

~
3
=:|

=

ot rlo

<Table 3> Age distribution of normal and obese body size n (col.%)
Body size Age group Total Chi-square
30s 40s 60s
Normal 132(66.7) 114(60.0) 134(64.7) 135(66.5) 515(64.5)
Obesity 66(33.3) 76(40.0) 73(35.3) 68(33.5) 283(35.5) 2.447
Total 198(100.0) 190(100.0) 207(100.0) 207(100.0) 798(100.0)
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<Table 4> Body measurements according to the age group (unit=kg or cm)
Mean(SD)
Item 30s 40s 50s 60s Total F-value
(n=66) (n=76) (n=73) (n=68) (n=283)
. 140.73A | 138.45A 135.18B 133.81B 137.02
Shoulder height (5.37) (5.03) (5.64) (5.52) (5.09) | 2116
128.45A 126.16A 122.94B 121.41B 124.72
Axilla heigh 26.
xilla height (5.02) (4.75) (5.28) (5.26) (5.73) 6.566
. 12350A | 121.44A | 118.09B 116.30B 119.82
Bust height (4.78) (4.81) (5.13) (5.36) sy | B
o 103.69A | 102.08A 99.41B 98.48B 100.90
i Waist height (4.59) (4.14) (4.44) (4.36) @sn | 203
eig
99.74A 97.86A 94.85B 93.79B 96.55
ist heigh hali 23.
Waist height (omphalion)| -, 5, (4.49) 4.77) (4.87) (5.2) 3379
84.88A 83.23AB | 81.36BC 80.76C 82.54
Hip height 14.81
P heig (3.85) (3.73) (4.2) (4.24) (4.29) ?
_ 75.50A 72.72B 70.68C 70.00C 72.19
Crotch height (3.64) (3.48) (3.98) (3.70) @24y | 30052
45.94A 45.13A 43.83B 43.53B 44.60
Knee heigh 18.
nee height (2.22) (2.15) 2.13) (2.08) (2.34) 8.903
‘ 39.12B 41.40A 41.47A 4135A 40.87
Neck circumference 2.12) (2.65) (3.72) 2.16) 2.91) 11.585
_ 107.42A 106.96A 105.28A 105.23A 106.22 .
Chest circumference (5.43) (5.68) (4.74) @.51) (5.19) 3.393
102.75 103.01 102.07 101.64 102.38
Bust circumf .
ust cireumierence (5.63) (5.85) (5.29) 4.73) (5.4) 0.958
o 1 93.80B 96.22AB | 95.55AB 97.04A 95.68 .
Waist circumference (6.29) (6.29) (6.62) (6.33) (6.46) 3.125
. Waist circumference 94.62 96.88 95.83 96.64 96.02
Girth . 1.763
(omphalion) (6.34) (6.10) (6.67) 6.27) (6.37)
Hio eireumference 100.19AB | 101.26A 98.75B 99.10B 99.84 5.003"
P (4.46) (4.00) (4.82) (4.14) (4.46) :
Unoer arm cireumforence| 35-71AB 36.53A 35.37B 35.13B 35.70 s 776"
PP (2.19) (2.55) (1.94) (1.91) (2.23) :
64.91A 63.48AB | 61.88BC 60.48C 62.68
Thigh circumf 11.1
1871 cireumicrence (4.41) (5.28) (4.85) (4.35) (5.01) 38
. 38.35B 39.47A 38.44B 38.66AB 38.75 v
Knee circumference (1.92) (1.85) (1.89) (1.75) (1.9) 5.640
14.71A 1450AB | 14.06BC 13.85C 14.28
Armscye depth (1.02) (1.18) (0.93) (0.91) (1.07) 10209
25.48 25.85 26.08 26.11 25.89
B h 22
ust dept (1.61) (1.78) (1.49) (1.53) (1.62) 33
25.67B 26.99A 2691A 27.62A 26.81
Depth ist depth .
P Waist dep @2.11) 2.31) (2.36) (2.30) (2.37) 8.636
‘ . 25.58B 26.77AB | 26.73AB 27.28A 26.60 N
Waist depth (omphalion) @.11) (2.49) (2.76) (2.62) 2.57) 5.408
. 26.88 27.64 27.13 27.44 27.28
H th 251
ip dep (1.62) (1.71) (1.94) (1.79) (1.78) 510
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<Table 4> Continued

]l g AA A # AR 24

H
5

SRR

(unit=kg or cm)

Mean(SD)
Item 30s 40s 50s 60s Total F-value
(n=66) (n=76) (n=73) (n=68) (n=283)

Waist front length 3?21??)]3 3(925239/; 3?1434]13)(: 3(;?2(): (3282726) 8.244™"

Interscye fold (back) 3?23;)3]3 4((;1;3/; 3(2(;])3 3?2551%]3 (329.'3524; 3.343"

Interscye fold (front) 3(9212551;‘ 3?;8?)]3 3?5;;_6;]3 3(2(;2])3 (328.'2523) 3.420"

Length Back waist length 4?;;:)]3 4f2912)A 4(;9131])3 43;21)3 (4251266; 4350™
Posterior shoulder length 4?;;?‘)]3 4(2131/; 4(2369])3 4(32%;}])3 (4232525) 7.263™"
o | | st st e [

1S 1 back o engn| PP | SO0 |18 | s [,

wi | e[ e
| wape | M [T e
e | || |

Alphabet is the result of post hoc test (Scheffe test, 'Games-Howell test) (A>B>C).

* <05, ox <01, [ <.

7Id FFAR Ye AFAE
= A]

ro
Wi
i
N
b
>
A
N
rr
i)

001

2) Correlation analysis

NGNS AEN] A3 24 F2 7] 4

d)

\_31\:1.-

)

E YEbgTh

ole} o] 44lo] A7 UEhe FEL F2

7]
o gAY o
BRAGE JBUATL E3heh ol A3 o
+(Kim, 2003; Lee & Suh, 2011)}= A5}t ut
24 7|9t BRAS ARIATL B2 FuS A% 1

O

=91,

g3} 2ol

£ A5AE A8SHE Zo] AFER

o]

i
fr
[2od
)

£ E45IAtH(Table 5). 11 2%, =9, FAFES
=5ACE APA AHEAE Below, %0 7t

o e o FAH vHo] 9FA, Sel,
o] F 22 AUMAS] B2 WP Ei: 2
Re BRANG 7o) JuAst o L Ao

2 Atgdrh oo 81842 XA E &8st 7l
RS HAA7]AL, Ao STt e 2 BRIt

3) Factor analysis
@ BRI E 9] 328k 5 BMIE AlQJsta, 719}

FH= (Table 6)3 et

= 198 -
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<Table 5> Classification of items through correlation with height and weight (N=283)
Item Stature Weight Item Stature Weight
Neck circumference .075 414" Shoulder height 973" 750
Chest circumference 4717 813" Axilla height 968" 710™
Bust circumference 417 783" Bust height 964" 12"
Waist circumference 233" 684" Waist height 943" 697"
Waist mrcun}ference 983" 709 Height Waist he?lght 905" 5777
(omphalion) (omphalion)
Girth Hip circumference .595™ 868" Hip height 906" 727
Upper arm 399" 670" Crotch height 887" 596"
circumference
Thigh circumference | 417" 709% Knee height 895" 700"
Knee circumference 4727 697" Waist front length 6227 560"
Armscye depth 4317 684™ Interscye fold (back) | .170” 445™
Bust depth 175" 569" Interscye fold (front) 5177 .584™
Waist depth 078 533" Back waist length 581" 5747
Waist depth 059 4™ Length Posterior shoulder 495" 555"
(omphalion) ' ’ length
Depth . .
Arm length 778 .665
Hip depth 315" 685" HPS to back waist . -
.600 .613
length
* p<05, ™ p<01
291 1 BRACY e Ashale] 594 =719 2

7tEE(969), A7HEEH(954), FHOlE(.926)
F= 202 291 B3] 7| Lehuth 3t o}
7hzAfo) Z01(.904), &, | AEFH T Zo](869)
9} 2ol 7 oS Vehy FE} Ashial %Wﬂ
F=o] 2EE9ich. webd 891 1S stk 5

A JeP 2 gygolqlal, I7-X+= 11.916, ;qxﬂ‘ﬂz,\—.J
41.10%5 Ag3ict.

291 2% 719 ofgt Ashubile] £1% 2719 o
2&0](.751), TZ0o|(.731) FENA 71 &=L H}
ol e, E24o] $7 dolg fEst F=
oz wurEr, ¢EAo|- 7260 & Rajeo
UERgo s, ol sj2%oleh Bol7t 71 k4
o) A FFALOIL S Ao Sfugt B3t o
g0]4£0](.714), F-E=0](.678), A£0](.653)9} Zo]

I

)

wolggol ZPHglone, 89l 2k ol 4
Z 3 ES

736, HA|H

TS Y FA(.744),

S| 2 FAA1(.653) 0] %—;—% Prﬁ%% e 719
gt HH%#ioqulﬂOl % =9 FolE
Uedl, o] & sl W
Al 32 Hj RS FEP

]L 28152 AA| W59 9.71%

ol
o
_{
é
_}L
_{
i
15
d
" ol

22l 4= 7] Hi AEE0](.895), A7H5EC]
(:776), OIA7HE£OI(T68)F= =08 A1 Fotg]
w0, o= ANl SollAE Ztehe 9% £49
wO|FEHOR FAE U whEbA] bl 915 &l

HIE R gyttt ApAle 2570, A e
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gRl wnbdAg AA A4

gAY 24

<Table 6> Factor analysis according to index using of height and weight

Factor Eigen % of |Cumulative
Factor Item . . a
loading value variance %
Chest circumference/weight 969
Bust circumference/weight .954
Hip circumference/weight 926
Posterior shoulder length/weight .904
Upper arm circumference/weight .891
Interscye fold (front)/weight .869
Factor 1. Interscye fold (back)/weight .869
Hori 1
orizontal e circumference/weight 866 11916 | 41.090 | 41.090 961
shape of whole
body Bust depth/weight .866
Armscye depth/weight .833
Waist circumference (omphalion)/weight 795
Waist circumference/weight 790
Hip depth/weight 187
Thigh circumference/weight 724
Neck circumference/weight 702
Waist height/stature 151
Arm length/stature 732
Factor 2. Waist front length/stature -.726
Vertical ratio of] 3.736 12.882 53.972 .547
whole body | Hip height/stature 714
Knee height/stature 678
Crotch height/stature .653
Waist depth (omphalion)/weight 744
Factor 3.
Abdominal Waist depth/weight .678 2.815 9.706 63.678 123
it
shipe Waist height (omphalion)/stature -.566
Axilla height/st: .
Factor 4. xilla height/stature 895
Height ratio of | Bust height/stature 776 2.570 8.863 72.541 .840
bod
uppet body Shoulder height/stature 768
Factor 5. Back waist length/stature .906
Ratio of waist 2.464 8.496 81.037 951
length HPS to back waist length/stature .900
8.86%2 AW, I, ol 5 59| ole} H YRolLE o]
29l 5= 7l T 520l(906), BAFF T vl FHstAT. THAE 24643 AA| W)

X700](.900)3HE &0

291 Rajgo] BA ek

= 200 -
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4. Cluster analysis

1) Comparison of factor scores between body

types
uld

fu

o

A

=

il

[e]

o A
= =2

=

A

i)

=]
s

o 1%

344 ot g

sttt TUSE Ao T1Ee

FLI .

3 ABE 7] A8 F2E ASA
@ 748 RA%E ©18319] K-means

g
12 0 AEE 7 Aol 234

£ b5 A2 o] #3low ERsie o] uiA
SH 2 (Lee & Kim, 2004), 2~47]2 442 Hals}
WA AP £7 ol vlwsigct. 1 2 AP
E4o0] B35H Uehti 34 2A4E 2459

T}(Table 7).

TYRH A%z YHA §91, 2, 30 deto] 2
298 453 Aolg BASGL. B AAAGE

Hlasty] s AdiAle] ek de

H o
TL‘}S}E

gAek

AEHS O R SEAo] 7HE 9-ol= Scheffe test,
E82to] 7Y E R = Qo= Games-Howell test
£ AAott. Adb= (Table 8)3 2o} 532 921

<Table 7> The number of persons according to differ-

ent body types

Body types n %
1 115 40.64
2 60 21.20
3 108 38.16
Total 283 100.0
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2) Measurement comparison by factors according
to body types

AR E ZEsto] AA FEet vl& SHoA
ABE EFotAoY, o5 FF°] 7] HoA& o]
" 545 7HAL A Doty {8, 2 RE AlY
S¥EE AYAS ¥ L AHHTH Table 9).

21 1(shH4l 84 FH)olA= F=dE Al
93t BE FEAH Gl w2t Gl Aolg e}
won, 1914 diAige] 7 IA UEbdH
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o AT PRl A 71 AA tekdeh web 3
12 AFslkAl 3 3717} 714 2 Aol 3, §32
o} 32 fAIE, $939) $94 277 4 He
Aoz ZAHIA.

821 2(4shHAl 24 Bl &)oA e BE &
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& 3A Uebdth §329 39] 49, slExol, 48
olizo], FEEo], Ao]9} T oAl ol P
o] FAHA UehETh E3F 13839 FF Bdold
Bo| 714 Agkon], Aot 713 FAEHA
290t} ks §919] A4S ol, ho] 5 Ashiral
444 27171 2 Aekolw, §329} 32 %ol e
A@olet. 3t F330] A4 Zo|7F 4L, Tholrt
e Agon EAE
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<Table 8> Comparison of factor scores between body types

Factor score
Factor Typel Type2 Type3 F-value
(n=115) (n=60) (n=108)
1. Horizontal shape of whole body' -0.723B 0.564A 0.457A 79.720""
2. Vertical ratio of whole body -0.006B 1.084A -0.596C 88.075™"
3. Abdominal shape -0.207B 0.501A -0.058B 10.914™
4. Height ratio of upper body -0.336B -0.415B 0.588A 38.391°"
5. Ratio of waist length -0.342B 0.335A 0.178A 12.807""

Alphabet is the result of post hoc test (Scheffe test, 'Games-Howell test) (A>B>C).

Hk

p<.001
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<Table 9> Measurement comparison by factors according to body types (unit=cm)
Mean(SD)
Factor Item Type 1 Typez Type3 Total F-value
(n=115) (n=60) (n=108) (n=283)
. i 108.29A 104.83B 104.79B 106.22 -
Chest circumference (5.77) (4.85) (3.83) (5.19) 17.159
. 1 104.14A 101.61B 100.93B 102.38 -
Bust circumference (6.03) (5.04) (4.3) (5.4) 11.432
. 102.44A 98.12B 98.04B 99.84 -
Hip circumference @.11) 4.13) (3.57) (4.46) 42.707
44.70A 43.05B 42.60B 43.55 -
. 1
Posterior shoulder length (2.25) (1.89) (1.77) 2.22) 33.062
. 1 36.66A 34.95B 35.10B 35.7 -
Upper arm circumference 2.5) (1.82) (1.7) 2.23) 20.681
39.46A 37.63B 38.04B 38.53 -
Interscye fold (front) 2.23) (2.06) (1.92) 2.22) 20.019
39.99A 40.26A 38.65B 39.54 -
Interscye fold (back) (2.39) 2.38) (1.91) 2.32) 14.204
Factor 1.
Horizontal shape Knee circumference 3822? 352?)3 3(?2?)3 3(?;)5 26.355™"
of whole body - : : :
1 26.10A 26.15A 25.51B 25.89 .
Bust depth (1.81) (1.73) (1.25) (1.62) 4.856
| 14.68A 13.73C 14.16B 14.28 .
Armscye depth (121) (91 (0.80) (1.07) 18.490
Waist circumference (omphalion) 9:21553? 9(667331;“ 9(3532;])3 ?663072) 18.025™
97.56A 96.64A 93.15B 95.68 -
ist ci fi 15.2
Waist circumference (6.76) (6.47) (5.23) (6.46) 5.259
27.85A 27.04B 26.81B 27.28 -
Hi th 10.660
ip dep (1.73) (1.90) (1.61) (1.78) 0.66
64.46A 60.60B 61.95B 62.68 o
Thigh circumf ! 14.91
igh circumference (5.16) (5.26) @.01) (5.01) 919
41.29 40.78 40.49 40.87
Neck ci fi 2.1
eck circumference (3.37) @2.31) (2.65) 2.91) 63
103.93A 98.80B 98.85B 100.9 -
ist height 2.172
Waist heig (4.26) (4.16) (3.94) (4.81) S2.17
57.25A 55.86B 54.41C 55.87 -
Arm length 4.32
T feng (2.68) (2.39) @.51) (2.85) 34.327
. 39.55A 36.51B 39.16A 38.76 o
Factor 2 Waist front length (1.98) (1.77) (1.84) 2.22) 55.132
Vertical ratio of 85.01A 81.23B 80.63B 82.54
whole bod Hip heich : : : : 420117
Y p height (3.94) (4.10) (3.40) (4.29) 0
45.92A 4391B 43.58B 44.6 -
K heigh .
nee height (2.16) (1.99) (2.02) (2.34) 39.766
74.53A 70.66B 70.54B 72.19 -
h heigh 1
Crotch height (3.97) (3.67) (3.64) (4.24) 37.163
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<Table 9> Continued (unit=cm)
Mean(SD)
Factor Item Type 1 Typez Type3 Total F-value
(n=115) (n=60) (n=108) (n=283)
. . 27.04A 27.23A 25.80B 26.6 -
Waist depth (omphalion) @7 (2.74) 2.11) 2.57) 9.185
Factor 3. . 1 27.20A 27.38A 26.08B 26.81 -
Abdominal shape Waist depth 2.51) (2.47) (1.95) 237 8ou
. . . 99.40A 94.24B 94.79B 96.55 sk
Waist height (omphalion) (4.67) (4.60) (4.62) (5.2) 36.943
. . 127.98A 120.65C 123.51B 124.72 sk
Axilla height (4.96) (4.95) (4.95) 5.73) 48.344
Factor 4.
123.10A 115.58C 118.69B 119.82 sk
Height ratio of Bust height 50.921
upper body (4.93) (4.93) (4.87) (5.71)
. 140.55A 133.24C 135.36B 137.02 -
Shoulder height (5.19) (5.23) (5.15) (5.99) 48.213
. 45.88A 44.32B 45.12B 45.26 -
Eactor 5. . Back waist length 2.15) 2.14) (1.97) 2.16) 11.383
Ratio of waist 49.97A 48.29C 49.22B 49.33
lenath . . . . . -
g HPS to back waist length (2.25) (2.05) (1.98) 2.19) 12.842

Alphabet is the result of post hoc test (Scheffe test, 'Games-Howell test) (A>B>C).

*x

p<.01, ™" p<.001
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3) Relationships between age groups and body
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<Table 10> BMI, weight and height comparison according to body types

BAEGAT

(unit=cm or kg)

Mean(SD)
Item Typel Type2 Type3 Total F-value
(n=115) (n=60) (n=108) (n=283)
1 27.93A 27.28AB 26.66B 27.31 .
BMI (2.33) (2.14) (1.46) (2.07) 1271
. 84.43A 73.81B 74.20B 78.27 -
Others Weight (9.03) 7.77) 5.73) ©9.17) 62.863
173.77A 164.37C 166.78B 169.11 -
Stature (5.57) (5.64) (5.45) (6.80) 72.110
Alphabet is the result of post hoc test (Scheffe test, 'Games-Howell test) (A>B>C).
™ p<.001
<Table 11> Relationships between body types and age groups n (col.%)
Age group
Body shape type Total Chi-square
30s 40s 50s 60s
Typel 37(56.1) 42(55.3) 22(30.1) 14(20.6) 115(40.6)
Type2 6( 9.1) 11(14.5) 15(20.5) 28(41.2) 60(21.2)
39.384
Type3 23(34.8) 23(30.3) 36(49.3) 26(38.2) 108(28.2)
Total 66(100.0) 76(100.0) 73(100.0) 68(100.0) 283(100.0)
 p<.001

Sslet BREAgolztal & < Rl 60t 2] B¢ 717h
A4 ) BT FAL HAg s E4E A

4) 3D anthropometric data of obese men

50~60tho] F-FE i AFLZ AlAztstr] fIsh
A6} Ato]=51 o} 324l QU A7 HOJE|(KATS,
201005 g3ttt BML 7], 554, 7H5EH, 3
HEY, Yol E THoZ tu APS A5t
1, Rhino ver. 7.0 T2 18 ARSI & AP
33 FAY] AW, S, $H| o] A= (Table
12)9} . E3F ZF AA| 29 o " E #skE
AlAsksty] flsf ZheEEl, sElEdl, dBelEdel
et HESHEE (Table 13)°] AAISHAH

5. Discriminant analysis

A 2Rl 3 fF= EFcks © 3olA
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9] F&4to] sttt 7Hyol Y EHERE EEA
9] 845 FFA7= ALoE YEiHTh

9AA wEEA da, Al 7R JdolEg whEdt
= S F M7 =EHAoH, (Table 14)°14=
Wilks® LambdaZtS A|A|5F9th Wilks’ Lambdagt<
Sh4 1~29014 0.189, T 200 A4] 0.463 0.2 LENGO
o, Fo5F p<0000]82 HFE FAZHOZ {OJ5t
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<Table 12> 3D scanned body according to body types

65

Body types
Category
Typel ‘ Type2 Type3
Front
Side
Back
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<Table 13> Cross-sectional analysis according to body types

gAY 24

BAEGAT

(unit=cm or kg)

Category

Body types

Typel

Type2

Type3

Cross sectional
shape of body
circumference

BMI 27.81 27.01 26.70
Stature 173.7 164.4 167.8
Weight 83.9 73.0 75.2
| Chest 107.7 107.0 102.8
circumference
| Waist 101.2 95.4 92.3
circumference
_ Hip 104.0 98.2 99.7
circumference
<Table 14> Wilks’ Lambda
Test of functions Wilks’ Lambda Chi-square df Sig.
1 through 2 189 457.493 22 <.001
2 463 212.030 10 <.001
<Table 15> Eigenvalues of functions
Function Eigenvalue % of variance Cumulative % Canonical correlation
1 1.441 55.4 55.4 768
2 1.162 44.6 100.0 733
s54%7} AEY Qo F4 o] MTHAY £ o AYE wEeknA B ol ZYAE Ex
= W5l § £2 #EEde € 5 Avh A of wdekof tdsfor Feh(Kim, 2003). o174 &
FATASTE T 12 0768, T 25 0.7330% & W3k A5l Fyjgio] 242 wdelo] 3ug ot
2 oz yE o 1914 oi7EE =07, A7ksECl7], &
W WAE] BENg el 2 WEE 4 G o FUEA A ekt e
44 FAEE TfY 5 Qe BEIHE FEwhEA T 204 ArisEEETA, SEHsElEEAAZ
= (Table 16)3} Zo] Yebgith. EE9HE wEds /7], MlFFEAAFAETA o2 Tt =
£ U999 24 AnE BE-0, REEA-1Z BEsh A uehgek
oto] ARG Aol A8H= HETSo|BR, i Al 117]9] TEeka A= (Table 17)0]] AA|
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<Table 16> Standardized canonical discriminant function coefficients

67

Function
Variable

1 2
Shoulder height/stature .678 141
Bust height/stature .568 -.023
Hip height/stature -.383 227
Knee height/stature -171 272
Bust circumference/weight 128 .647
Thigh circumference/weight 404 .108
Armscye depth/weight 316 .004
Waist circumference (omphalion)/weight -.156 353
Waist front length/stature 474 =219
Arm length/stature -451 282
HPS to back waist length/stature 117 491
<Table 17> Classification function coefficients of Fisher’s linear discriminant

Function
Variable
1 2 3

a. Shoulder height/stature 15,242.264 15,251.952 15,448.869
b. Bust height/stature 7,047.091 7,011.759 7,180.080
c. Hip height/stature -624.576 -546.732 -678.763
d. Knee height/stature 5,872.864 6,014.316 5,867.409
e. Bust circumference/weight 37.367 39.502 38.725
f. Thigh circumference/weight 70.454 70.662 72.363
g. Armscye depth/weight 318.371 317.359 323.692
h. Waist circumference (omphalion)/stature 49.810 53.484 50.171
i. Waist front length/stature 5,950.582 5,858.131 6,037.145
j. Arm length/stature -1,240.156 -1,131.324 -1,310.468
k. HPS to back waist length/stature 4,818.058 4,945.532 4,904.017
Constant -11,309.547 -11,461.556 -11,609.532

STt Fishero] A3 w402 P&

], 11709] W] sfgot= Aleate Jotal A4t

< toto] EFspAS e Jue wEsh

o|& Bofl 7l AXE 7 FpAlof tidsto] d
o

£ I, 7MY w2 AeE U2 IFoE WS

-

L
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4.4% 2 7(49}6]-74]
94.7%0]ct. webA] £ Qo]

H|ZHA| o] oj- 7
(Table 18)3} Zt}.
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<Table 18> Classification result
Predicted group membership
Types
1 2 3 Total
1 107 1 7 115
Count 2 1 59 0 60
Original group 3 4 2 102 108
membership 1 93.0 0.9 6.1 100.0
% 2 1.7 98.3 0.0 100.0
3 3.7 1.9 94.4 100.0

Overall 94.7% of the originally grouped cases were correctly classified.

6. Analysis of the 8" body measurement data

A|gaF Aro]=3ie]ol 3zl QIAl A4 TlolH
(KATS, 2021y B83te] Ao] w2 wjghdA ol
AFHsLE Aot Hole|et Bl RA SR U UH]
AR AABTh 300 2517, 400 1527,
50t 707, 60T 11002 F vy 5833 of
Ao R SN, A Aol WE AA A4 WSt
(Table 19)9} Zt}.
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o £ 8 mE 903 Xol7}b ekt

EolF=9] A, A6zt HolHet FYsHA 2=
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V. Conclusion
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<Table 19> 8" Body measurements according to the age group

69

(unit=kg or cm)

Mean(SD)

Item 30s 40s 50s 60s Total F-value

n=251) | =152) | (n=70) | (=110 | (n=583)
Shoudrteign | 1288 1270 12 |0 e
| LT | | |
o | IO |
. . 107.85A 105.88B 102.38C 101.34C 105.45 ok
Height Waist height (4.56) (4.41) (3.78) @.51) (5.13) | 68082
et e Gmphationy | 1228 | 10098 | 075 9015|0016
| o e |
o | PN | | e || g
ot | e | e
Neck circumference (4204331) (4203656) ?2(?'2935) (4201626) (4203534) 1.786
Chest circumference 1(1;)10;)A 10(95..33241)%B 10(1'.62631?(? 1?56 ';;)C 1((5)83?5 14.433™"
Bust circumference 1?67335)/\ 10(76'%29/;8 10(1..1635])3(? 1?:.£§)C 1(2602? 10.060"
Waist circumference 94.80B 96.96AB 96.97AB 97.56A 96.15 5531

(7.45) (6.84) (5.70) (7.10) (7.12)
Girth | Waist circumference (omphalion) (977.'6834) (9687387) (957.'2315) (968413 (967..9937) 0.402
T e -l I I O
Upper arm circumference 3(72131? 3?;]])A 3(51265}; 3(3(7)?)3 (326.'3352) 35290
Thigh circumference 65‘92%? 6(1281})3 6(2?)12? 6(113;1)) (6479090) 40.456™"
Knee circumference 4((;32? 3(2?)37])3 3(?764;5 3(?227? (329.i716) 35.126™
o | T | ey
o | 208 ||
Depth Waist depth 2(2‘%3 22'22.3‘)3 2533}3 2(;9696/; (227.'6094) 9.920™
Was dpt (mphation | 25120 | 26208 | 267808 | 2700|2660 |
e | 2156 | e e |||

= 209 -
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<Table 19> Continued (unit=kg or cm)

Mean(SD)
Item 30s 40s 50s 60s Total F-value
(n=251) | (n=152) | @=70) | (=110 | (1=583)

. 38.47AB | 38.71AB 38.96A 38.15B 38.53 wk
Waist front length 2.01) (2.07) (1.99) 2.02) 2.03) 2.817

41.24A 41.15A 40.15B 39.67B 40.79

Interscye fold (back) @.61) 2.67) (2.29) (2.46) (2.63) 11.995
38.73A | 3835AB | 38.02AB | 37.64B | 3834
I fold (f .
nterscye fold (front) (2.25) Q.1 (1.67) (2.08) @15 | 737
Length Back waist length B35aB | 44asa | aamra | aaera | oaas |

(2.18) (2.25) (1.91) (2.01) (2.20)
45.08A | 4395B | 4234C | 41.89C 43.85

Posterior shoulder length 2.13) (2.26) (1.86) (1.87) (2.45) 73.948
59.55A 58.88A 57.61B 56.99B 58.66 .
Arm length 2.61) (2.35) (2.23) (2.42) 66y | 3222
. 48.00 48.25 48.18 47.78 48.05
HPS to back waist length (2.29) 2.32) (1.97) (2.25) (2.26) 1.026
27.78 27.80 27.28 27.23 27.62
BMI (2.51) (2.47) (1.78) (2.24) (2.38) 2.130
. 86.04A 84.28A 79.47B 77.30B 83.14 .
Others Weight (9.55) (9.60) (6.89) (8.05) .64y | 873
175.88A 174.01A 170.62B 168.40C 173.35 .
Stature (5.59) (5.50) (5.15) 576) | (625 | 2776
Alphabet is the result of post hoc test (Scheffe test, 'Games-Howell test) (A>B>C).
T op<01, ™" p<.001
30th7} 40-60e et A Lhebgtet, A e Aol 8 4 Sl g W
3 REHS AN o) AT AP R T & A% B9 RolPHoE THHODE, Ay

B BT A3, Al B A4 MBR BE 9% kol vlg'® Buees adl sk v e
oM AT 2SS RN 1Y 2 WEBE 529 olo] B FBo| EFslo] o] M=
Uehgeh A4S A& 919 719k BEAG] o ek

37 GE ZF UBAS NG 2% 59, 7, 5. vlargy AL P e AL A
YA Qo|Pme BRA JUBA/L BRL, ol TH LAFS Aol 2YRLL WA 1

S8 Zo|FEL2 719 AWTATL Btk wEkA A Ad £ AP 54 Ui 3719 232
FEA7L 2 FHOE o] (LA A& Tgo}oﬂt} a 7%)( Hgk 8812 115HO2 71

4 QABAS AT AT, MUY AR A4 wL NES AABL $325 607, HI3L 1087
3h= 2912 5749] 81l iil‘cl‘”ﬂ} a9l 12 B8 oF yeth & § Oﬂ T2 AR E vl BEA%
Al gk Asiekile] &8 = FAYECE 14 a1, 131 Zﬁ“ﬂlxﬂ.ﬂi AAo| A1, 110 WE =
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