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Classification of Upper-Body Shapes and Analysis of Their Changes with Age in

Women Aged 20—69 Using the 8th Size Korea Scan Data
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Abstract: This study aimed to analyze and classify the upper body shapes of Korean women aged 20-69 using 3D body
scan data from the 8th Size Korea Survey, and to identify age-related variations in body morphology to provide
foundational data for clothing pattern construction. Principal component analysis extracted seven key shape factors: the
acromial position (PC1), body size (PC2), neck inclination (PC3), upper body slope (PC4), body length (PC5), back neck
position (PC6), and shoulder slope (PC7). A cluster analysis based on these components identified four types of upper-
body shapes. Shape 1 (20.2%) represented the most full-bodied type, characterized by a forward neck and shoulder
inclination, and a small shoulder slope. Shape 2 was the leanest type, with a backward upper body inclination, whereas
Shape 3 exhibited a longer upper body, the greatest neck inclination, and gently sloped, backward-oriented shoulders.
Shape 4 (24.0%) exhibited a moderately full-body with a nearly vertical posture, the smallest neck inclination, and
forward-oriented shoulders. Age-related variations in body shape were evident: women aged 20-34 mainly belonged to
Shapes 2 and 4; those aged 35-59 to Shape 3, increasingly moving toward Shape 1; and women aged 60 and older
predominantly belonged to Shape 1 with partial retention of Shape 3. With advancing age, the acromial position shifted
posteriorly, body size increased, and shoulder slope altered, with midlife flattening, in line with increasing age. Increases

in body size-related central trunk measures indicate progression toward abdominal obesity.
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1979978 ¢F 5d 712 =2l AAX|FZAK(Size Korea)s
AAE ghow, 1 Axks opdet A 2 2K RoklA AF
3 7|2 ARE FEET UrH(Wong et al, 2024). B4 %
AL Aol mER o] kAl AP 200 ZE o] $H-E
71231 W5kt vehb (Cha, 2025), T olelle Al &

ejo] Wshyh FEA| AL, APl moldE 5 KoM ¥
BH Fe4 54o] YePdth(Korean Agency for Technology
and Standards[KATS], 2021a; Lee & Chun, 2015). 53] 60
o e o7l 71719 S71¢F TA0] @ 5 F2A IH

ek e Lhehiel, ol wed A4 2] Wb of
d 43 AP 542 A 4UE Fo) 24 A7 Ya

A& AAFSHH(Pang et al., 2024).

JE 71E APES AR 104 BeE TR 54
Aw Welel] ek Aol AoI(Nam & Lee, 2020; Do &
Lee, 2021; Yoon & Hong, 2022; Lee & Lee, 2008), =Y
ZF A&l AY Wsh FEE TR BAske Hl ATt
AT} HEg giFEe] Al ®Ist A= H(Been et al, 2017),
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23} o}7)(Cha, 2024) 5 H
THSohn & Kim, 2017) %
Atk QA Fele ofe] 191, 53] AF A 7k AoAg
of o8 YAHuR, o2d FEA Hroowe Pl I
glo] dud Wals YAFoR AHElr] o]HH(Thelwell et
al., 2020).
g, 71E AT diFRS Al x| A &

E3lo], AA 59 7he] Zhen) 718719 22 FHshE st
£ SE3] 943K E3FtH(Cha, 2024; Nam & Lee, 2020;
Sohn & Kim, 2017; Uh, 2018). 53] Size Korea H°]E]<]
7% gk B3 Zhe B} ] Basle, AgdTEe

AFHE W] Tk B MBS 7xA AF S 7
ks B Aleko] YTk 3D A 270 BlolER= 9l ¥R
o AuE P§ AuE TP glo], 7129 A5 B4 B4
o o} Ame 7124, ¥4l 7 7te, 28 5o ¥Y) AEE
1R AEY 5 Atk o2 Bl AA| B9 7] 4AH B
A% ARAoR set 4 Jon, AuY 724 547 §
o) W8l sl Y 5 Aok olgld 3D @4 7N A
e QlAle] ey TR Ao B4 4 ke 4
oA ol A7 9 e A o] F2F elvE Adrw
Az

olo] B s AM3YATF(Ryu & Song, 2022004 7HEd
Rhino add-in 71¥F 715248 A5 B4 8 =4 Grasshopper &
FEES &85l A8} Size Korea(2021)2] o4 “gubal

#85 2 elgo] miE A wel £ 597

3D 270 HolelE tProR 20-694 A AdZe] APkl e
2 GEsek, Aol we AP WEE B e B
o2 @}, ATl W=w, i AuEL 3D A 22
dolel vl 7153 Ao Yaskn duE wyow 24
e AET F A Ao AFH], Uit A dolHE

AL AR A A 5 = Bl SIHIT

9 270 st 4 A 5 e dRdAE B
alo], o} dvle] FuH EAS Wigske o 58 W
£ E&3aL4 g
270 "l°]E19} Grasshopper &

|
FEFeE AT FEI TS FHAE E8ste] Al F

Table 1. Number and percentage of subjects in each age and BMI category

BMI group Underweight Normal Overweight Pre-obese Obese Total
Age group (<18.5) (18.5~22.9) (23.0~24.9) (25.0~29.9) (>30.0)

n 9 29 7 4 1 50

20-24 % 17.7% 59.3% 12.8% 8.7% 1.5% 100%
n 5 31 6 7 1 50

229 % 9.6% 62.9% 11.3% 13.2% 3.0% 100%
n 6 28 8 7 1 50

30-34 % 11.3% 55.5% 17.1% 13.3% 2.8% 100%
n 3 30 8 8 1 50

3539 % 6.1% 58.9% 17.0% 14.2% 3.8% 100%
n 4 27 8 8 3 50

0 % 7.6% 54.0% 17.2% 15.8% 5.4% 100%
n 2 25 9 11 3 50

9 % 4.3% 49.2% 16.3% 23.7% 6.5% 100%
n 1 26 11 9 3 50

20-54 % 1.6% 53.7% 20.6% 17.9% 6.2% 100%
n 1 21 16 10 2 50

259 % 3.3% 42.8% 32.3% 18.3% 3.3% 100%
n 0 24 11 14 1 50

60-64 % 0.0% 51.3% 20.8% 27.1% 0.8% 100%
n 0 21 15 13 1 50

65-69 % 0.0% 41.0% 29.9% 25.9% 3.2% 100%
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Fig. 1. Process for automatic detection for landmarks and generation of measurements. (Guo et al., 2023).
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Table 2. Definition of landmarks
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1(BN)s SN 0 - 7
| 4(SH) ® 2(FN) ® »
9(Scapular) ® ®6(BMA) @ MA) \
S(BA)\ ) o« 7@BP)
\
)
12(BW) o 11(SW) *10(FW)

\

Point name

Size Korea’s definition
(KATS, 2021b)

This study’s definition
(Ryu & Song, 2022; Song et al., 2022)

11

Back neck(BN)

Front neck(FN)

Side neck(SN)

Shoulder(SH)

Front mid-axilla(FMA)

Back mid-axilla(BMA)

Bust point(BP)

Back protrusion(BA)

Scapular

Front waist(FW)

Side waist(SW)

Back waist(BW)

Most prominent point of the spinous process of the
seventh cervical vertebra

Crossing point between the neck line and the front
center line

The point where the top of the trapezius muscle meets
the anterior edge at the neck line

Most lateral point of the acromial process of the scapula

Mid-point of the distance between the shoulder point
and front axilla fold

Midpoint of the distance between the shoulder point and
the back axilla fold

Most anterior protrusion of the bra cup on women

There is no definition

There is no definition

The height of the side waist point marked on the front
mid-sagittal line
The most recessed point in the right lateral contour of
the body, or 1/2 point of the distance between the point
of the tenth rib and the point of the iliac crest

The height of the side waist point marked on the back
mid-sagittal line

The posterior point of the lowest cross section among
the cross sections with a deviation of less than 9% from
the minimum neck circumference

The innermost point in the sagittal plane erected from
the anterior neck center point of the minimum neck
circumference

A point on the neck line at the mid-point of the depth
between the front neck point and the back neck point

The average point of the coordinate values of the highest
points of the extracted closed curves in the shoulder area

Same as Size Korea’s definition

Same as Size Korea’s definition

Same as Size Korea’s definition

The most protruding point on the line connecting the
bisecting point of the distance between the side neck point
and the shoulder point and the bisecting point of the
distance between the back waist and the side waist point

The point at the level of the back mid-axilla point on the

line connecting the bisecting point of the distance

between the side neck point and the shoulder point and

the bisecting point of the distance between the back
waist and the side waist point

The point at the height of the back waist point marked
on the mid-sagittal line

The point at the 1/2 position of the thickness between
the front and back points of the waist

The point recessed the most toward the inside of the
body on the back plane from the axilla level to the
crotch level

2.3, SR Eel 2 Y S olgsto] A FE 202 =2k B4, AN dH

A, AA =271 291 Rk ot Fe 8912 =E8] 9 FE3E fsl A=E 29HFE o835t Kemeans T4
&l AT (Song et al, 2022)5 Farste] WA A7) e} S AT ol F Zh ete] aiidsrel AA| A gk

= Vi 71E M 271 BFA~s1ElE0l(#1 in Table off thell LAZAREA (ANOVA) 7 AR-717 (Duncan-testys
3), FeHslElEel#2) / S =7): slE A #48) / 8 = gt e AY 5495 ASAATE A, A8 gt
71 7R IR (#16)1E AE sttt ZF 53t 44 7] A A FEe] FEE des] el MRS AAlERle
T W 2] REAE BAY &, P w2 dAeE B o, ARG 7 kA ARG H el 2elE A
ol 7l& W] AR 7F F5E ghS Vi vleie adE at7] flal dEhA ARAA S Fds
Aol Y W ARSIt 291842 Varimax 2334
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Table 3. Measurement locations of the Size Korea scans

Height Angle Depth
1 BN-waist height 20 SN-SH-FN angle 39 BN-SN depth
2 FN-waist height 21 SN-SH-BN angle 40 FN-SN depth
3 SN-waist height 22 SN-SH-BA angel 41 BN-SH depth
4 SH-waist height 23 SH-BA angel 42 FN-SH depth
5 BA-waist length 24 SN-SH angle 43 SW-BN depth
6 BP-waist height 25 Shoulder angle 44 SW-SH depth
7 BN-FN height 26 BN-FN angel 45 SW-Scapular depth
Length &Width 27 BN-Scapular angel 46 SW-BA depth
8 BN-BW length 28 BN-BA angle 47 SW-BP depth
9 SN-BP length 29 BA-Scapular angle 48 Waist depth
10 BP-waist length 30 BW-BA angle 49 SN-SH depth
11 SN-BP-waist length 31 FN-BP angle 50 FMA-BMA depth
12 FN-SH length 32 FW-BP angel Circumference
13 BN-SH length 33 SW-BP angel 51 Bust circumference
14 SN-SH length 34 SW-SH angel 52 Waist circumference
15 Cross shoulder length 35 SW-SN ' angel Ratio
16 Shoulder width 36 SW-BN angel 53 BMI
17 Width between BA 37 SW-Scapular angle 54 FN-waist height /BN-waist height
18 Bust width 38 SW-BA angel 55 BN-SH depth/Neck depth
19 Waist width 56 BN-SH depth/FN-SH depth

Note. Back neck(BN), Front neck(FN), Side neck(SN), Bust point(BP), Back protrusion (BA), Shoulder(SH), Side waist(SW), Front waist(FW), Back

waist(BW), Front mid-axilla(FMA), Back mid-axilla(BMA), Neck depth(BN-SN depth + FN-SN depth)

3.1.1. AR X7 A A 249

&= °C‘%L AA 2718 el 4l 71E d

P

2016) 3 Marszalek et al.(2011)¢]
ATE Farsislen, rgel 0.30 PRl A
ol sl EE, 8] 427 A7) S| 2], Ee

3.1. 20~69M| 0id At HEf FM0l F&

i

A 7} o

EEREREERERS
o]

]

o

—.JE,OHH Z%]Sl]ﬁ}“ﬁ‘r b B E 7]E 9Jr«l wel 0.3
AlA =719 ©

0 1 030 o3¢ sl 24

S

SRR 01—5— JEow o

O[I
o

of Aozt T2 FA el Esisich

o} i)

WA 7REEB|#18 in Table 3= % 7] /&
A 5 o7 1AL (#16, r=0428)9F S 7] 715 W
1= ] A (#48, r=0.406)%} =2 FATAAE VEREAR 427
WHpels AAIAZE A Jeltth SR #19)e SHA~
slEEol#1, 1=0431), E~slE]Eol#2, 1=0.396), o177t
ZALo|UH| (416, 1=0.597), SI2IF7I(#48, =0.843), 4N F=

HEA
Q1 32
=7]



8] Size Korea 917 §H0ZHE] FET ZHFHe o}8e 20~694] 5] Sulk] AT 9F5} T o] HhE AT vE H4 601

Table 4. Correlation coefficients

#  Measurement item Size variables Variable, or ratio used .in
BN-waist height (CB) FN-waist height (CF) Shoulder width (#16) Waist depth (#48) the statistical analysis

3 SN-waist height 976" 923" 034 113 3/CB

8 BN-BW length 967" 850" 155" 269" 8/CB

4  SH-waist height o1™ 873" —ur 040 4/CB

6 BP-waist height 6917 738" —220" -208" 6/CF

10 BP-waist length 672" 734" -220" -218" 10/CF

5  BA-waist length 637" 665" -216" -233" 5/CF

12 FN-SH length 098" 051 944 645" 12/16

13 BN-SH length 073 050 907" 604™ 13/16

15 Cross shoulder length 075 055 898 608™ 15/16

14 BN-SH length 036 .003 879 4527 14/16

17 Width between BA 270" 266" 675" 464" 17/16

21 SN-SH-BN angle —.045 167" —436 085 21/16

22 SN-SH-BA angel 289" 222" -385" 168" 22/16

9 SN-BP length 203" 2137 484" 654 9/48

50 FMA-BMA depth 200" 2227 1937 6017 50/48

32 FW-BP angel —128" -.038 -359" -539™ 32/48

47 SW-BP depth —010 —.004 246" 350" 47/48

11 SN-BP-waist length 8297 898" 1957 3427

23 SH-BA angel 320" 246" -386" 141

33 SW-BP angel —308™ -393" 4147 5627 Removed

37 SW-Scapular angle —400" -333" 278" 332"

38 SW-BA angel -346" -348" 346" 478"

7 BN-FN height 086 —.084 1697 116

20 SN-SH-FN angle -3’ 077 -219" -.021

24 SN-SH angle —101" ~.003 -010 —.066

25 Shoulder angle —-.054 —-.068 -.067 —-.060

26 BN-FN angel 230" -206" —.086 -197"

27 BN-Scapular angel 244" 020 089" 213"

28 BN-BA angle 207" -.006 066 163"

29 BA-Scapular angle 094" -.033 —151" -.048

30 BW-BA angle —215™ —218" 079 013

31 FN-BP angle -217" -.054 146" a1n”

34 SW-SH angel —129™ —.004 —.087 —104" o

35 SW-SN angel —166 013 -107" —143" As dtis

36 SW-BN angel -299" -075 -.025 —.034

39 BN-SN depth 019 041 1287 1597

40 FN-SN depth 019 041 128" 1597

41 BN-SH depth —.055 054 131" 1367

42 FN-SH depth 053 022 091" 1277

43 SW-BN depth -018 077 022 020

44 SW-SH depth .009 070 —.051 ~.056

45 SW-Scapular depth .057 .052 .085 106

46 SW-BA depth 066 054 084 15’

49 SN-SH depth —.083 007 -022 -.056

*p<0.05, “p<0.01
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Table 5. Component matrix from final principal component (PC) analysis

PC # Measurement variable 1 2 3 4 5 6 7
55 BN-SH depth/Neck depth 0.984 -0.062 0.073 -0.021 -0.005 -0.095 0.003
24 SN-SH angle 0.983 —0.061 0.080 -0.017 —0.008 —0.089 0.008
41 BN-SH depth 0.938 0.175 0.227 0.028 -0.011 —0.053 -0.014
. » 56 BN-SH length/SN-SH length 0.933 —0.062 0.043 —0.020 —0.025 —0.140 0.012
1 Acromial position
42 FN-SH depth -0912 0289 0.090 0.074 -0.004 0.113 —0.029
20 SN-SH-FN angle 0.884 0.012 0294 0.035 -0.019 0.291 -0.040
49 SN-SH depth 0.866 —0.046  0.075 —0.028 —0.005 -0.054 -0.004
15/16 Cross shoulder length/Shoulder width 0.774 0.094 -0.076 -0.041 -0.020 0.119 0.381
48 Waist depth -0.017 0962 0.033 0.072 0.053 -0.079 0.042
52 Waist circumference —0.058 0.926 -0.034 0.096 0202 —0.101 0.061
. 53 BMI 0.036 0911 0.063 0.071 -0.021 -0.091 0.027
2 Body size .
51 Bust circumference 0.021  0.900 0.128 0.147 0.047 -0.186 0.009
19 Waist width -0.051 0.878 —-0.060 0.117 0294 -0.101 0.043
9/48 SN-BP length/Waist depth 0.153 -0.853 -0.026 0.060 0.066 —0.008 0.097
7 BN-FN height —0.145 0.032 -0.973 -0.061 0.077 —0.049 0.036
3 Neck inclination 26 BN-FN angel —-0.138 -0.188 —-0.954 —-0.099 0.076 —0.069 0.051
54 FN-waist height/BN-waist height 0.133 0.010 0952 0.070 0.209 0.062 -0.064
45 SW-Scapular depth 0.057 0266 0.093 0917 0.171 -0.029 -0.006
46 SW-BA depth 0.069 0331 0.028 0.901 0.178 0.015 —0.048
4 Upper body slope
35 SW-SN  angel —0.242 -0.208 0271 0.841 —0.043 —0.005 —0.070
30 BW-BA angle -0.031 0.026 -0.074 0.765 -0.269 -0.008 0.128
1 BN-waist height -0.064 0.178 -0.201 -0.008 0.952 0.031 —0.057
5 Body length . .
2 FN-waist height 0.002 0.169 0.245 0.020 0.944 0.055 -0.075
i 22/16 SN-SH-BA angel/ Shoulder width —0.240 -0.216 -0.080 -0.050 0.101 0912 —0.063
6 Back neck position .
21/16 SN-SH-BN angle/ Shoulder width 0.026 —-0.238 0.278 0.028 -0.018 0911 -0.071
25 Shoulder angle 0.116 -0.111 -0.004 —0.001 0.031 0.045 0.959
7 Shoulder slope . . . .
41 SH-waist height/ BN-waist height —-0.009 -0.260 0200 —-0.046 0.284 0.343 —0.805
Eigen value 6.88 556 327 3.04 222 202 178
Explanation value(%) 2548 20.60 12.12 1126 821 749  6.60
Total explanation value(%) 2548 46.08 5820 6946 77.67 85.16 91.76
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Table 6. Results of ANOVA for 7 principal component(PC) scores

Group 1 (@=101, 20.2%) 2 (=129, 25.8%) 3 =150, 30.0%) 4 (=120, 24.0%) B

PC M SD M M SD M SD
1 Acromial position  0.31C 0.90 0.08B 0.95 ~0.66A 0.85 0.48C 0.88 43269
2 Body size 123D 0.77 ~0.64A -0.30B 0.74 0.03C 0.89 1274517
3 Neck inclinaion  —0.06B 1.00 0.20C 0.88 —0.63A 0.71 0.63D 0.96 48647
4 Upper body slope  0.29C 0.85 0.75D 0.85 -0.34B 0.85 —0.63A 0.83 67.234""
5 Body length ~0.07B 091 ~0.74A 0.76 0.34C 0.97 043C 0.87 47.132"
6  Back neck position  0.67C 111 -0.08B 0.85 0.06B 0.86 —0.54A 0.89 32406
7 Shoulder slope  —0.37A 0.96 021B 0.99 —027A 0.97 0.43B 0.87 19.148"

Grou,
oe P 1 2 3 4

—_

£p<0.05, **p<0.01, **%p<0.001, A<B<C<D

PCI1(Acromial position): A larger value indicates greater forward inclination.

PC3(Neck inclination): A larger value indicates a smaller slope below the neck.

PC4(Upper body slope): A larger value indicates greater backward inclination.

PC6(Back neck position): A larger value indicates a more forward position of the back neck point.

o2 FHHEc} AA BE F 202%0=101)7} ©] Fol &3}
At

3 200 gk BN 2 ARAA At 89
7hek 831 53 Aoyl Arrh 7P Wz, 830 404 7]
270l A7t 7P E=A vERTh 891 27H 277l 2§
B 257 #48), slEl=Ed (#52), BMI#53), 715E8 (#51), 3
Gunl#19)e] FaEol RE 48 F /M FAA vehy
(p<0.001), AH|7Fe] FA} 7t 7P FaL AAF R wiE
APLE AT = ASUeh e 231 5 Aol slgst
= B S Eel#)e S slElzel#2)e] A 941 7t

& S e, gkl Aok iAo R F2 54 B
o 2, 821 403 71e7ell 3 SlEldd Ve A
~V7 IR A @3St SRR Ve FAA~EEEY A
#8302l Hae 7P w4 Ueh(p<0.001), S o7l
T 7 FR T1Eoll A SA4S Ad Aes F4E
o ol A3kE Fheh, £9 2= Al o7k &L Al
A7E ARz wiEe, GA7E FRoR V1ol APeR
e A #2e] 258%(n=129)7} o] FFel &3kt
3 39 B4 A a9l 17" S 891 3(F e
7hel Hee 7P YL, a9l 5(E Aol e TP =



83} Size Korea 7] FY-OZFE FE3 SEFEE o]&3F 20~694 oFYS] ¥PRI AT 7F3) ¥ IFo] wp2 A|F #sl 4 605

Table 7. Means of four shape groups on the seven PCs and 27 body measurements

Group 1 Group 2 Group 3 Group 4

PC & variable (=101, 202%)  (0=129, 25.8%)  (n=150, 30.0%)  (n=120, 24.0%) F
PCl  Acromial position 031 C 0.08 B ~0.66 A 0.48 C 43269
55 BN-SH depth/Neck depth 0.52 B 0.52 B 0.42 A 0.58 c 53.086""
24 SN-SH angle 131 B 1.03 B -4.10 A 3.70 C 50387
41 BN-SH depth 529 C 478 B 3.69 A 544 C 85338
56  BN-SH length/SN-SH length 121 B 123 B 0.78 A 1.51 c 40.625""
42 FN-SH depth 4.82 C 4.40 B 5.19 D 4.04 A 25.890""
20  SN-SH-FN angle 1743 C 16.36 B 13.78 A 17.08 C 62.584""
49  SN-SH depth 0.24 B 0.19 B -0.86 A 0.70 C 35927
15/16  Cross shoulder length/Shoulder width ~ 1.12  BC 111 B 1.09 A 1.13 C 28.015"
PC2  Body size 1.23 D —0.64 A -0.30 B 0.03 C 127.451°"
48 Waist depth 2329 D 18.26 A 18.95 B 20.12 C 99.573""
52 Waist circumference 87.89 D 72.16 A 76.17 B 78.73 C 86335
53 BMI 26.24 C 21.12 A 2143 A 23.13 B 90.842""
51 Bust circumference 97.74 C 85.91 A 86.42 A 91.00 B 84.100™
19 Waist width 30.82 C 26.15 A 27.72 B 2827 B 756127
9/48  SN-BP length/Waist depth 1.20 A 1.44 C 1.38 B 1.37 B 70260
PC3  Neck inclination —0.06 B 0.20 C —0.63 A 0.63 D 48.647"
7 BN-FN height 5.06 C 472 B 5.90 D 445 A 58280
26  BN-FN angel 26.56 B 27.20 B 33.63 c 25.13 A 65.095""
54 FN-waist height/BN-waist height 0.87 B 0.87 B 0.85 A 0.89 C 45155
PC4  Upper body slope 0.29 C 0.75 D -0.34 B —0.63 A 67.234""
45 SW-Scapular depth 12.64 B 12.40 B 11.25 A 11.27 A 39.646"
46  SW-BA depth 13.43 C 12.89 B 11.95 A 11.83 A 45692
35  SW-SN angel 477 B 737 C 421 B 346 A 60272
30  BW-BA angle 12.33 C 14.14 D 10.68 B 9.85 A 65.687
PC5 Body length -0.07 B —0.74 A 0.34 C 0.43 C 47132
1 BN-waist height 39.02 B 36.38 A 39.69 C 39.11 B 63.704""
2 FN-waist height 33.96 B 31.66 A 33.79 B 34.67 C 45897
PC6  Back neck position 0.67 C -0.08 B 0.06 B —0.54 A 32406
22/16  SN-SH-BA angel/Shoulder width 225 C 2.15 B 2.29 C 2.00 A 312407
21/16  SN-SH-BN angle/Shoulder width 1.03 C 1.00 C 0.97 B 0.93 A 11.981°
PC7  Shoulder slope —037 A 021 B —0.27 A 0.43 B 19.148""
25 Shoulder angle 20.24 A 22,97 B 20.63 A 23.94 B 22.768"
4/1  SH-waist height/BN-waist height 0.85 B 0.84 A 0.86 B 0.84 A 12.119™

*p<0.05 **p<0.01 ***p<0.001, A<B<C<D

PC1(Acromial position): A larger value indicates greater forward inclination.

PC3(Neck inclination): A larger value indicates a smaller slope below the neck.

PC4(Upper body slope): A larger value indicates greater backward inclination.

PC6(Back neck position): A larger value indicates a more forward position of the back neck point.

Al veRsTh B A3 821 10718 91Xl 2 = o] o]/ 7 71 Ao |AB] (#15416)2] Hagkel 7P 2A U
A7 FA LA #55), BAH 712 A7) ER(p<0.001), o7§e] $Ho] 717 Bsgstar of7fde] A= &
23 712 (#24), ZHH~WNEA TA #A1), 25 H~07 7t st Feld 54S B v EQRd o7 718 S (#42)
23 T oI A #56), S~ 1 ~ = 7P ZA el o Hde] H=Z 71¢0i7] o] FE
594 = #20), HHH~AN7EE A #49), AN 1AL stk olek 3 a1 7(ePEANS] HETt WA e, of
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Table 8. Characteristics and representative 3D scan images of four body shape groups

Group Characteristics (n, %) Frontal view Sagittal view

Shape 1 has the fullest body type, characterized by neck <
1 and shoulders oriented forward and a relatively small
shoulder slope. (n=101, 20.2%)

.

) Shape 2 has the leanest body type, characterized by a
backward inclination of the upper body. (n=129, 25.8%)

Shape 3 has a relatively longer upper body, the largest
3 neck inclination angle, backward-oriented shoulders,
and a gentle shoulder slope. (=150, 30.0%)

Shape 4 has a slightly full body type, characterized by
an upper body posture that is nearly vertical, the
smallest neck inclination, and shoulders oriented
forward. (n=120, 24.0%)

7 mm aret E4L d Aoz BAFQh k2 o7} IR

2 3E 7171l ke 3E FRA~EEE wol(#), 38, 38 32 ANk ozt A oyt HE s,
Eﬂw 71% B ZHE(#26), B ~slE]Eel /AR A7 AAY Fa Eel 71877} 7%} & AFgez e
~SlEEol#s e QRN A AR B, ERAE A 8] 30.0%(n=150)7} o] ol £t
XA TRl EHA 71F FHAELH Aoyt F4 3 4= 89l 404A 7€)t &OJ 6(&EHA 1A A
& Bo~slElmo| /AR~ Eo|#5d)y e Foe WAE F7F 7P e W, a9l 101703 1R 891 3(E 7187])
et AR {3 32 ERRA~ESR Eol@)eh EHA o] A7t 7 =A el EakRA A3l 291 4¢84 7]
715 FHAER AEw6)e] el 7P w3, Bk~ 27Nl 23 QA e FAAAREH FAS), &
Flg)o) AR Sl g #sd)ye 7HE WA UEht, B9 Adt 94 7IE FAA-GEEE FAWe), s1EIEH 712 4
717178 713 & APz RIFAY. T3 291 54 4 A~o71Ed A= @3s), 19 71 FAAs=28 7

oyell xFE EHA~S ] Eol#1)e] Hewkel 7P =A JEr E=@#30)] Hagke] BF 7P S U (p<0.001), vl 9
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& Zdrle] 71 Aol 77k AAE Halth 891 6(5F]
A Al &8 EGH~ PN IEH~sEER Ao EA
AtoTUH] (#22/#16)%F B HA~AN71EH~ERH ZHe o771
Aatelunl#21416)0] M wEsk 7P WA vepsitt. o]eh #
HE Adix|ef] gk F7F FAREA A, o7 AReLH]
(#16, M=33.87, p<0.0017= 7Fg 37|, BQd~o7)71&H =
HH ZPE#21, M=31.14, p<0.001)%} Qo718 55
% 2% (#22, M=67.26, p<0.00)e 7FF ZA Jehd, 539 4
o] EFo] 7Pg F= XS FeldS I F ATk &=
g 821 3(F 7171l T3 ERR~EH ol &
3 71 AR AR ey 7P Wi, Bel~se
Fo AT~ wel#sd)ye 7P =7 vE, =] A% =
o] xp7F 7P AL & 71E717F 7P gk AP o A
Ak sHA, 831 1708 YRl et FEE] Ay A
Aoz av, B~/ FAME 7P A o
ool Mo g Fele A Bk FHsH,
b= I BB AYer AT 0 ML, B 7187
7V Zrom, o7t ko g gk ApAE 5L s A
A FEO 24.0%(nm=120)7} o] F&ol &3k

y

oo MO Ay

33. AITENE MUK B RE B8 24

B A77E stetet ARUPE A &1, T 1070 1) Rl
% EEE Table 99} 2t} B4 A3}, 20~-344)9] e A

HellXe 7 whEal A 718717 R 718017 39 29
ot BT APFoR A 71E717F Al Tk B s
7178 7P AL o7t Sk Feke 7R 47t = Ueisith
Rh, 7P S5 AReR B3} oyt skom et of7)
AT A2 9 12 o] ARl Hlgo] wtop ARel uh
2 FEE X AJols #IF 5 Atk

35~594 SE7IR HolEHAM = A Aot diEew 4
I 71871 7P 3m, o7E FE FslaL ol 71e17)
2 9 39 vleol =7 veith §9 32 35-3940014
34%, 40~444 ZFOIM 02%= 7P Bol vEhte fEo®

Table 9. Occurrence of upper body morphology types by age groups

Yeha. oleld ek A4 £5h 0 A B s
o} e AP wsleh AR Blo] g Aow FHuc
(Rhim, 2020).

9, 45-544] AFTNAE 714 s A 718717} 5
= 7120 3 29 vl Pad wR, A1 BED A3

sh, |7 @3 AAY S7PF AR Asl] ddS vx]7] o
Y Ao= sXEck(Lee & Chun, 2015).

60~644 AF A= /3 49 HEE ARSY #FF 39
Hlgo] o3| A YeRdtt 654 ol dFDeIME 73 3
I 58 19 vlgo] 7P ESith oSt A 28 7hAas
722 w3l g #AHo] S F SUTH(Eguchi et al, 2017;
Wilkinson et al., 2018). %3 3¢] =d7]o= 73] 26%9l
Al 34%9] T2 M-S fRAEtE FoE, U] 439 A
540 mdr)e= A4S AALs) g, 20~344] <1F
teld 7P wel vehd §3 29k /& 49 vl 747
22%9} 12%=2 743Gt THHOE ATE of, A% 71l
e A 25T da, A FA 58 A, AT &
2 W3} 5ol AFel AFAYN FF2 vHtke FeE A=

EhAss

A

[}

34, AHECHE M| X2t 2LIFS Rlo| 2Y

AHUE 212 X)) A 205 HAF]

2HZA (ANOVA)R AR AXSE 3= Table 109 2Tt
AN A(8]] D= A% Sl ulet tiFe] W

2 FAasinon, B oiziEd FA ) E SRR A

T2 BT} olo W} o HA Fo= olFseE I

E3lo AF 49 3 o]Fd wE AxE 84" tk(Endo

Age group
Shape group
20~24 25~29 30~34 35~39 40~44 45~49 50~54 55~59 60~64 65~69
| n 4 6 9 8 5 16 15 12 10 16
% 8% 12% 18% 16% 10% 32% 30% 24% 20% 32%
5 n 23 15 23 9 13 6 8 9 12 11
% 46% 30% 46% 18% 26% 12% 16% 18% 24% 22%
; n 8 11 4 17 21 23 18 18 13 17
% 16% 22% 8% 34% 42% 26% 36% 36% 26% 34%
4 n 15 18 14 16 11 5 9 11 15 6
% 30% 36% 28% 32% 22% 10% 18% 22% 30% 12%
Total % 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

£p<0.05 **p<0.01 ***p<0.001

Ehaded. age gro l]OS W ]th an_occurrence rate Of 2504 or_more
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Table 10. Mean of the ten age groups and results of ANOVA on the seven PCs and 27 variables (n=50/group)
# PC & variable 20~24 25~29 30~34 35~39 40~44 45~49 50~54 55~59 60~64 65~69 F
. . 0.17 0.29 029 -008 -0.19 0.03 -002 -0.14 -0.01 -033 «
PC1 Acromial position 2.103
BC C C ABC AB ABC ABC ABC ABC A
0.53 0.55 0.55 0.50 0.48 0.50 0.50 0.49 0.50 0.45 o
55 BN-SH depth/Neck depth 3.156
BC C C ABC AB ABC ABC AB ABC A
1.67 2.39 219 -0.10 -126 010 -0.18 -0.67 -0.01 -2.23 .
24 SN-SH angle 3.007
BC C C ABC A ABC ABC AB ABC A
4.81 5.05 5.10 4.61 4.50 473 4.68 4.58 4.76 431 «
41 BN-SH depth 1.920
ABC BC C ABC AB ABC ABC ABC ABC A
1.26 1.36 1.37 1.11 1.06 1.11 1.12 1.06 1.19 0.94 .
56 BN-SH length/SN-SH length 2.603
BC C C ABC AB ABC ABC AB ABC A
4.15 4.19 422 4.68 4.89 4.71 4.78 4.80 4.77 5.15 -
42 FN-SH depth 4.072
A A A B B B B B B B
16.14 17.07 1678 16.02 1549 1624 1585 1561 1560 14.96 .
20 SN-SH-FN angle 2.473
ABC C BC ABC A ABC ABC AB AB A
0.33 0.43 044 -003 -020 001 -0.05 -046 -0.01 —-042 .
49  SN-SH depth 2.569
B B B AB AB AB B A AB A
1516 Cross shoulder length/Shoulder 1)y 0 100 10 1 L L2 LI 1305
width
. -055 -046 -032 -029 -0.12 0.19 0.22 0.34 0.51 0.47 sk
PC2 Body size 8.885
A AB AB AB BC CD CD D D D
. 18.18 1845 1876 19.04 19.50 2026 2053 21.16 21.60 21.82 .
48  Waist depth 12.114
A AB AB AB BC CD CDE DEF EF F
L 7123 7246 7431 7546 7654 7983 8141 82.19 84.08 83.69 sk
52 Waist circumference 16.415
A AB ABC BC C D DE DE E E
2132 21.74 2245 22,07 2258 2324 2316 2329 2391 2354 ok
53 BMI 3.492
A A ABC AB ABCD BCD BCD BCD D CD
86.13 8730 88.60 8836 8390 90.10 90.74 91.67 92.64 92.34 ik
51 Bust circumference 4.159
A AB ABC ABC ABC BCD CD CD D D
. . 2591 2649 2719 2729 27.65 2848 2899 29.12 29.92 29.71 .
19 Waist width 14.536
A AB BC BC CD DE E EF F F
. 1.39 1.40 1.41 1.39 1.36 1.34 1.33 1.31 1.30 1.31 .
9/48 SN-BP length/Waist depth 4.437
BCD CD D BCD ABCD ABC AB A A A
o -0.01 041 0.30 022 -003 -035 -033 0.02 -0.02 -0.20 .
PC3 Neck inclination 3.341
ABC C C BC ABC A A ABC ABC AB
. 5.04 4.95 4.73 4.89 5.16 5.46 548 5.04 5.09 5.30 ok
7  BN-FN height 3.510
ABCD A AB ABC BCD D D ABCD BCD CD
2926 2638 2681 27.81 28.86 3005 30.18 2824 2816 2925 X
26 BN-FN angel 1.958
AB A A AB AB B B AB AB AB
. . . . 0.86 0.88 0.88 0.87 0.87 0.86 0.86 0.87 0.87 0.86 o
54  FN-waist height/BN-waist height 2.945
ABC D CD BCD ABCD A A ABCD ABCD AB
PC4 Upper body slope -021 -0.15 -0.07 -0.18 0.07 -0.05 0.13 0.02 0.07 0.37 1.523

1120 1150 11.53 1165 11.83 11.81 1212 1210 1208 1251 3776
45  SW-Scapular depth

1195 12.09 12.17 1222 1249 1249 1275 12,69 12.68 13.11

46 SW-BA depth 3.496""
A AB ABC ABC ABC ABC CD BCD BCD D
35  SW-SN angel 454 522 508 528 549 406 502 498 452 542 1.250
1177 1111 1181 1017 1179 1197 1175 1138 1262 1268 -
30 BW-BA angle 2.791

BC AB BC A BC BC BC ABC C C
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Table 10. Continued.
# PC & variable 20~24 25~29 30~34 35~39 40~44 45~49 50~54 55~59 60~64 65~69 F
—-048 -0.16 -0.14 030 0.07 0.03 0.23 0.17 0.00 022 o
PC5 Body length 2.579
A AB AB B B B B B B B
3718 37.80 3792 39.08 38.87 39.00 3937 39.03 38.68 38.68 .
1 BN-waist height 4.121
A AB ABC D CD D D D BCD BCD
32.14 3321 3319 3419 3371 3354 33.89 3399 3359 3339 o
2 FN-waist height 2.898
A B B B B B B B B B
PC6 Back neck position -0.19 003 -0.14 -0.01 0.05 0.31 0.07 0.05 -026 0.09 1.319
22/16 SN-SH-BA angel/ Shoulder width 2.13 2.18 2.13 220 220 225 2.18 220 2.09 2.20 1.497
. 0.97 1.02 0.99 1.00 1.00 1.00 0.97 0.97 0.92 0.96 N
21/16 SN-SH-BN angle/Shoulder width 2.075
AB B B B B B AB AB A AB
034 -0.08 006 -037 -038 -030 0.05 -0.13 037 0.44 o
PC7 Shoulder slope 4.987
B A AB A A A AB A B B
2405 22.14 2263 2039 2045 2086 22.16 21.03 22.83 2295 s
25  Shoulder angle 4.079
E ABCD BCDE A A AB ABCD ABC CDE DE
0.84 0.85 0.85 0.86 0.86 0.85 0.84 0.85 0.83 0.83 .
4/1  SH-waist height/ BN-waist height 7.560
AB CD BCD D D CD BC BCD A A
*p<0.05 **p<0.01 ***p<0.001, A<B<C<D
PCI1(Acromial position): A larger value indicates greater forward inclination.
PC3(Neck inclination): A larger value indicates a smaller slope below the neck.
PC4(Upper body slope): A larger value indicates greater backward inclination.
PC6(Back neck position): A larger value indicates a more forward position of the back neck point.
Table 11. Age-related changes in body shape
# PC 20-24 35-39 65~69 Landmark Qutline |
superimposition superimposition

]
|

1 Acromial position /&
N

3 Neck inclination \

.

5 Body length

/\
A\

A
A

|

2024 age group: blue
35-39 age group: red
65—69 age group: green
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et al., 2004).

FHA7|(82] 2)9] diF FEES F Tl wt daw
7t FAE Bad. slgEde 200090 Ha 71.23em ot
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