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Abstract

This study analyzed the body shape of the body of 17~19 years old female students
using the SPSS 20.0 statistical program according to the 7th Korea Human Body
Survey. Factor analysis was based on six factors including body size, body height,
shoulder length, and width, upper body length, hip length, and shoulder inclination
related factors. Through this cluster analysis, the body shape of late adolescent female
student was classified into four types. Body type 1 was the highest body height factor,
and the upper body length and the hip length factor were lower. It was analyzed as
‘Long leg in the body’. Body type 2 is the ‘narrow shoulder skinny type’ with high
hip and shoulder slope factors and low body size, body height, shoulder length, and
width factor. Body type 3 showed body size, shoulder length, height and hip length
factor, and body height factor was rather low ‘low hip obese body shape’. Body type
4 was analyzed as ‘lower shoulder long upper body type’ with higher upper body length
factor and lower body size and shoulder slope factor. It is thought that when the pattern
is made, it is possible to produce excellent patterns by fitting the dimensions of the
body, as well as the dimensions of the shoulder width, the slope, and the hip length.

Keywords: late adolescent female students(&=¥ 27] oJS}4), body shape type(Z|F
2%), 3D human body shape data(33}-& Efzf/%"/éf 5jo]Ej)

I. Introduction
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‘g7o] UEt obs7] A@ollA 417l Algew W
sloh= Al7]0171% Stth(Jang, 2013). H4|7]= A
39| WSt thefet Al7]o|B R o3t AP 9] ¥3t
of At &S AFslr] YoM Fadr A
3 EAS HEo] mofote Zlo] FoETtE F85t
THKim, Kwon, & Suh, 1994). FAd7]9] A4 4%
2 FAEEY A9 sl S vHth H4d
719] Age AAEH0R EAeR Al7]olH, Aot
M= FHEA] 2 DA & 5= 9Ith(Koh, Jin,
& Shim, 2000). o]/del thgt ilo] F7H=HA A4l
9] Qmtof tigt o] AR &S ol A4 &
HE EHO|A stAY Egetad ok HEE HoJ
71= 3FH(Yoon & Jeong, 2013). I8 EE HAWUE
9] AAA, Aed SHE 1T JES Aok A
< W S5t 9u] Qe dolth

ojg3t T84 "ol AY A+=2 33 7MY
2+9] A|ARS o] &5to] oA HAHE 4 HF WS
AE A59 I (Kim & Chun, 2016), FAW7] et
ARl APstol] thgt A(Choi, 2017; Kim, 2016;
Kook, 2013; Lee & Hahm, 2001)% &5] o]F oA
gk T8u F4ad S HolEE o8-8t e A
= FE 15 fd A+E YR o]0 Q=
A7golth. wEhA & ATFollA = Aol oj A& o]
FolF ot 4Rl APt FEEE 1719419 <

AR 55 BAste] Yad 37 oty AP B4

o] "ot 7| 2ARE AZstAL Sk
Il. Background

oy ofshy o] A FHst Fol5 AHEH, Kim
(2016)2] Aol A= 719} o] -2 " 1541E 7]
Hog 3=, EYPE-2 T 154 o|Hof F4%t
WIS Ho|oprt gh 164 o] %ofl= g0 3=+=
Ao g YePgTh FHEfle T 340 A 154] Aol
of, 32 5-f1= 1t 14419014 154] Ate]ofl, ol F¢
= B 13AIRE 18AI7HA] A|&2Q1 AR S0l UE
e A= Yetkt F7A% BMIAG 52 vt
3MRE A&EHo® tstA S7Fsttht w174 o]
o] FoHAA =olAl= Ae=Z Uedth Lee

P

wAgolT

(1999)°] 2H FgolEd 9 o] 7P =27
A= oA 154190 AR 90%°] &dt= W, 7
&=, slgEd, 5FAE 15400 olv] 4glA]9
95%9°] E35FAt. Choi(2017)9] AFolM= F4E7]
o4e] £olFE AAL s-1240) 7V AT 47
2 UeRfe, 13-154] Afolo] 4ol EsiElo] 174]
B0 P3E Ago] threEs Aow tehit
SRS 7-154] Alolo] FAT 4L thehi,
ool gt Hlete] BRHS alo] olat MY
WSS Hol= A& YERT Kook(2013)2 TF 8
Aloll A 1441712 9] oS SHo R AFELS &
At A}, A Z71FE2 134 o]F Ao =7
stgom, 27kEe EE2 10M15E F3eA 7] A%
skal, Jgol=a2t HEo] AAsHEA 11~1240f A
759 F370] FEAA YERdth &, s|E|dd 5
H27] FE2 1249 Aol =3 AU

o ofshgo] APEFE HAHEY, Lee and
Hahm(2001)2] Aol A= 16~184] oJsA19] A&
3RFor BRI 7% 19 B, =01d52 ¥
o 277t FA7|CIARE 393 F A, =49, Y,
A, dolda2 Bt ZL717F 7 A wEhdaL,
H[RHA @45 ZAstEE Bt 7] wif- FE Al
Folth. §3 2+ w°l, A5, =d, v, Zo] =
oA BA717F 378 SOl M W Bt
< Yetdl= &2 7ol ok Aol 73 39 49,
EOlFEL2 378 FolA M &1L, &4, vHl, =
7, ARHAle ol FEE S22 710 Het
AFoz FsIsIATt. Lee, Yun, and Cho(1997)=
12~144] 48 ofshgo] A BS 4719 FBo= &
oAt 9 12> JEol FEi7t vlaE] wrEit
Folom, {3 2= AA Zolo gt 82lo]
AFeldt. 3 32 7FE B2l APl
@ 4= HIRto] #3E 9Ql7} o] FHo| Bit &
o] BHE arlof s FASHA St AFA BTk
o] it
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o] FEZAHA AAGow W2 HIE FA "t
JE G Re] AFEL AAHEst 34
st A4 A 7](Cha, 2005; Choi, 2004; Choi & Chun,
2014; Jeong & Suh 2005; Kim, 2016; Lee, 1999)%}
E A (Choi, 2004; Hur, 2005; Kook, 2013)°] ~1
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. Methods

1. Research age

2 A= Size Koreao|A] AAIRE “A|72} =<l
QA X 4=Z AP AR (Korean Agency for Technology
and Standards, 2015) 5 9t 17~194]9] dfdol= P4
| oS AFHGARE 57879 A SEARE &
Aotley. AR = 1741 20478(35.3%), 184
22178(38.2%), 194 1539(26.5%)0.2 TLAE AT
(Table 1).

Ol

2. Research item
o 57) ojshgel APrA
A ZHFEL &ol 1035, Jul 635, T/ 735

hl hl
Zo] 4FE, B 1235, J|E2 BRA|, 92%o|
9]

o
i)
:?%
S
o
e
o

N7&7), A=ol77187] 33= 08 % 623=oltt.

(Table 2) Measurement area

A - 257 97

(Table 1) Age distribution

Age 17 18 19 Total
Specimen 204 221 153 578
Ratio 353 382 26.5 100

ATl AR SHFE2 (Table 2)9F At

3. Data process and analysis method
2 ATE 95 £E 17-194] 4 F7] ofs}
Ro| A 274 AR SPSS 200 EAZE 1AL A
gato] BAsioith AR 2429 WY EEUA
g AEsy, AFE AASH FE Aol Yohu
71 Yl JdYUHIFEA (one-way ANOVA, F-test)dt
A

Duncan testE AAISFATH AA 74 FEE] gt

o7t A=A E AHET] 5
At EFSE AFS TypeH= =l
7 =& CLO 3D Z2I#E &-835t9] virtual
modelZ A|A|SHAT

Item Measurement area
Height Stature, cervical height, acromion height, shoulder height, axilla height, hip height,
n=9) waist height, waist height (omphalion), iliac spine height.

Breadth(B.) Chest B., bust B., waist B. I (natural indentation), waist B. (omphalion), hip width,
(n=7) biacromial B., bideltoid B.

Depth(D.) Armscye D., chest D. (standing), bust D., Waist D. (Natural Indentation), waist D.
(n=7) (omphalion), hip D., body D. (standing)

Circumference(Cir.)

Neck cir., neck base cir., chest cir., bust cir., underbust cir., waist Cir. (natural indentation),

(n=12) waist cir. (omphalion), abdomen cir., hip cir., armscye cir., elbow cir., wrist cir.
Waist front L., waist front L. (omphalion), interscye (front), interscye fold (front),
bust point-bust point, shoulder L., waist back L. (natural indentation), waist back L.
Length(L.) (omphalion), biacromion L., bishoulder L., back interscye-L., back interscye fold-L., cervical
(n=24) to breast point L., cervical to waist L., neck point to breast point, neck point to waistline,

upperarm L., arm L., underarm L., cervicale to wrist L., shoulder-elbow L., wall-acromion
distance, body rise, waist to hip L.

Index items

(n=3)

Weight, inclined angle of right shoulder, inclined angle of left shoulder
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V. Result and Discussion

1. Measurements of female student’s body the
late adolescent
17~19419] H4d

7] ogle ddeE AP
E4E gotstr] sl AAl S84 2gdES A%
A1, i 71= 159.83cmo|lon, BF BEEA L

56.17kgo] AT}, 7MEEHE= 85.57cm
cm, PIFolEF 93.33cm, 5121]/\}01
43cm=z YERGT
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2. Analysis of body measurement item
JAad 5] okl Al &4 3H=o] 14 89l
P71 A1 aflEde A = (Table
o 891 #E2 F4E AA|5H
W3]H-Q1 Varimax® ARE-519iTh
ﬂﬂ?} 617 Al 24 3420 ti3t QoI
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891 12 ZA7I5EH, o2&, g5, 7IsE
g, A7k5otEY|, v, 27S5A, 274
H), viEe], J3olFA, 7HEFA, AEHEE, A=
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ELET 59 FES0] w2 FolFE Kol 4AlA 2
Wslolon, A4 Wk 34.97%

(Table 3) Late adolescent female student’s body measurements by age (Unit: cm)
17 age(n=204) 18 age(n=221) 19 age(n=153)
Measurement r
Mean S.D. Mean S.D. Mean S.D.
Stature 159.37 5.49 159.92 5.04 160.32 | 4.79 1.53
Weight(kg) 55.47 8.76 57.08 9.25 55.81 | 7.90 1.99
Inclined angle of right shoulder( *) 20.80 4.05 21.01 3.83 20.59 | 4.02 51
Inclined angle of left shoulder( ") 20.50 3.76 20.46 3.76 20.13 | 3.92 47
Cervical height 135.12 5.18 135.67 4.70 136.05 | 4.56 1.68
Acromion height 128.37 4.88 128.85 4.74 12938 | 4.43 2.00
Shoulder height 129.44 4.83 129.88 4.64 130.40 | 4.40 1.84
Axilla height 117.85 4.72 118.28 4.58 118.80 | 4.08 1.96
Waist baseline height 99.62 4.02 99.81 3.93 100.16 | 3.96 .82
Hip height 79.31 3.66 79.47 3.81 79.95 | 3.44 1.41
Waist height 96.73 4.08 96.65 4.03 97.25 | 3.87 1.16
Waist height (omphalion) 93.49 4.02 93.50 4.04 94.14 | 3.73 1.52
Iliac spine height 86.65 3.89 86.86 4.07 8730 | 3.78 1.19
Chest breadth 27.35 1.61 27.66 1.70 27.67 | 141 2.56
Bust breadth 26.83 1.95 26.94 2.06 26.81 | 1.60 28
Waist breadth I (natural indentation) 25.12 2.44 25.58 2.73 2519 | 2.13 2.08
Waist breadth (omphalion) 27.23b 2.47 27.87a 2.72 | 27.51ab | 2.12 3.49"
Hip width 32.39 1.85 32.71 1.91 3243 | 1.70 1.98
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(Table 3) Continued
17 age(n=204) 18 age(n=221) 19 age(n=153)
Measurement F
Mean S.D. Mean S.D. Mean S.D.
Armscye depth 9.95 1.21 10.10| 1.18 9.95| 1.15 1.13
Chestdepth, standing 18.50 1.83 18.70 | 1.99 18.58 | 1.61 .69
Bust depth 21.25 2.62 21.54| 2.58 21.20| 2.21 1.06
Waist depth (natural indentation) 17.65 2.37 18.06 | 2.76 17.51 | 2.21 2.59
Waist depth (omphalion) 18.36b 2.43 19.03a| 2.75 18.37b | 2.25 476"
Hip depth 21.75 2.03 21.92| 2.10 21.53 | 1.89 1.68
Vertical trunk length 61.79b 2.75 62.52a| 2.48 62.27ab | 2.38 438"
Body rise 23.40 1.88 23.50 | 1.93 2347 | 1.82 .16
Waist front length 3453b | 2.09 | 35.15a| 2.08 | 34.8lab| 2.0l 4.78"
Waist front length (omphalion) 37.79b 2.06 38.36a | 2.22 38.12ab | 2.33 3.57
Interscye, front 31.93 1.68 32.13| 1.71 32.05| 1.68 .73
Interscye fold, front 31.28 2.34 31.58| 2.22 3147 | 228 91
Bust point-bust point 17.40 1.65 17.62 | 1.71 1722 | 1.80 2.46
Neck circumference 32.27b 2.02 32.78a| 2.04 32.39b | 1.63 401"
Neck base circumference 37.85 1.99 37.95| 2.14 3746 | 2.20 2.59
Chest circumference 85.23 5.91 8598 | 6.31 8543 | 5.28 .90
Bust circumference 84.39 7.46 85.63| 7.75 84.82 | 6.55 1.56
Underbust circumference 73.04 6.19 73.88 | 6.67 73.16 | 5.24 1.12
Waist circumference(natural indentation) 71.04 7.54 7297 | 8.40 71.62 | 6.41 3.58
Waist circumference (omphalion) 75.65b 7.69 77.81a| 8.59 76.15b | 6.53 4.44"
Abdominal circumference 80.65b 7.43 82.64a | 8.30 80.83b | 6.70 436"
Hip circumference 92.76b 5.76 94.12a| 5.95 92.96b | 5.27 347"
Abdominal point to hip length 93.84b 5.98 95.18a| 6.06 94.07ab | 5.31 3.18"
Shoulder length 11.45 0.93 1148 | 0.98 11.55]| 0.96 .53
Scye depth 16.90 1.62 17.07 | 1.68 17.04 | 1.61 .66
Waist back length (natural indentation) 3937b | 2.12 | 403la| 187 40.16a| 1.85 | 1327
Waist back length (omphalion) 4276b | 2.44 | 43.83a| 223 43.69a | 2.10 | 13.16™
Total length 138.00 5.23 138.77 | 4.68 138.94 | 4.53 2.02
Biacromion length 39.82 2.08 39.83 | 2.06 39.52 | 1.93 1.29
Bishoulder length 37.62 1.98 37.73| 2.04 37.51| 1.74 .60
Back interscye fold, length 36.97 2.22 3720 2.34 36.93 | 2.00 .87
Back interscye fold, length 35.44 2.74 3552 2.89 3529 | 2.52 .30
Cervical to breast point length 33.16 2.48 3342 | 2.46 33.12 | 2.15 .92
Cervical to waist length 49.87b 2.36 50.52a| 2.39 50.38a | 2.18 457"
Neck point to breast point to waistline 24.21 2.24 24.66 | 2.18 24.57| 191 2.54
Neck point to breast point to waistline 40.95b | 220 | 41.80a| 2.28 41.80a| 2.02 | 9.93™
Underneck point to breast point to waistline 41.81 2.14 42.25| 191 42.12 | 1.80 2.75
Armscye circumference 38.09 3.25 38.71| 3.17 38.63 | 3.10 2.29
Waist to hip length 18.82 1.52 18.84 | 1.65 19.00 | 1.63 .66
Trunk circumference 145.72b 6.18 | 147.28a| 6.15 | 146.87ab| 5.73 371"
Crotch length (natural indentation) 66.50 3.57 66.64 | 3.81 66.57 | 3.66 .08
Crotch length (omphalion) 59.68 3.54 59.77| 3.63 59.67 | 3.29 .05
Biacromial breadth 35.88 1.56 35.78 | 1.54 35.65| 1.35 1.09
Hip point to hip point depth 22.83 2.58 2321 | 2.61 22.69 | 2.42 2.21

* p<05, 7 p<01, 77 p<.001

% Different letters mean significant differences in Duncan test: a>b
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(Table 4) Body measurements of late adolescent female students (Unit: cm)
Measurement Minimum Maximum Mean S.D.
Stature 142.1 176.8 159.83 5.14
Weight(kg) 37.8 97.5 56.17 8.75
Inclined angle of right shoulder( ) 9.0 33.0 20.83 3.96
Inclined angle of left shoulder( ") 9.0 30.0 20.39 3.80
Cervical height 117.9 151.0 135.58 4.84
Acromion height 112.5 1443 128.82 4.72
Shoulder height 114.5 144.8 129.86 4.66
Axilla height 104.2 133.0 118.27 4.52
Waist baseline height 86.3 112.5 99.83 3.97
Hip height 67.7 92.0 79.54 3.66
Waist height 84.4 110.0 96.84 4.01
Waist height (omphalion) 80.7 107.1 93.67 3.96
Iliac spine height 72.2 99.9 86.90 3.93
Chest breadth 23.2 33.5 27.55 1.60
Bust breadth 22.4 35.4 26.87 1.90
Waist breadth I (natural indentation) 18.7 38.1 25.32 2.48
Waist breadth (omphalion) 21.3 39.3 27.55 2.50
Hip width 26.6 39.4 32.52 1.84
Armscye depth 7.6 15.5 10.01 1.18
Chest depth, standing 14.0 27.0 18.60 1.84
Bust depth 15.8 33.2 21.35 2.50
Waist depth (natural indentation) 13.3 334 17.77 2.49
Waist depth (omphalion) 133 31.8 18.62 2.53
Hip depth 15.9 30.0 21.76 2.03
Vertical trunk length 54.8 73.2 62.20 2.57
Body rise 17.5 29.5 23.46 1.88
Waist front length 29.5 43.0 34.84 2.08
Waist front length (omphalion) 33.1 46.5 38.10 2.20
Interscye, front 26.1 38.0 32.04 1.69
Interscye fold, front 22.5 40.2 31.45 2.28
Bust point-bust point 12.7 25.5 17.43 1.72
Neck circumference 27.5 43.1 32.50 1.94
Neck base circumference 31.0 47.8 37.78 2.11
Chest circumference 70.3 110.5 85.57 5.91
Bust circumference 68.0 122.2 84.98 7.35
Underbust circumference 60.0 104.0 73.39 6.15
Waist circumference (natural indentation) 56.5 111.6 71.93 7.64
Waist circumference (omphalion) 60.2 116.5 76.61 7.82
Abdominal circumference 64.5 117.0 81.46 7.64
Hip circumference 80.8 117.5 93.33 5.73
Abdominal point to hip length 81.4 119.1 94.41 5.86
Shoulder length 9.0 17.0 11.49 0.96
Scye depth 12.5 24.9 17.00 1.64
Waist back length (natural indentation) 35.0 47.0 39.94 2.00
Waist back length (omphalion) 36.5 52.5 43.42 2.32
Total length 122.2 155.0 138.54 4.85
Biacromion length 32.5 46.0 39.75 2.03
Bishoulder length 32.0 44.0 37.63 1.94
Back interscye fold, length 30.4 46.8 37.05 2.21

- 100 -
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(Table 4) Continued

AR - A5

101

Measurement Minimum Maximum Mean S.D.
Back interscye fold, length 28.0 48.0 3543 2.74
Cervical to breast point length 28.0 43.5 33.25 2.39
Cervical to waist length 44.7 60.0 50.25 2.34
Neck point to breast point 20.0 34.0 24.48 2.14
Neck point to breast point to waistline 36.0 50.5 41.50 2.22
Neck point to breast point to waistline 37.0 49.1 42.06 1.97
Armscye circumference 30.2 51.5 38.47 3.19
Waist to hip length 14.1 24.4 18.87 1.60
Trunk circumference 130.5 171.0 146.62 6.08
Crotch length (natural indentation) 58.1 81.5 66.57 3.68
Crotch length (omphalion) 48.6 73.0 59.71 3.50
Biacromial breadth 31.1 40.4 35.78 1.50
Hip point to hip point depth 10.3 32.7 22.94 2.56
£ 498 9t i) 59 PEE0] L RatEg Mo ‘oj7jZo] %
29 2= oPA7IEEol, A=TEol, FHEC], 9 Fod gRler gstion, A HF 9.11%
2ol 71, MiErEsielEel, 40l d3°l%°l 5 £ d9sta A
o GEEo] O FolRL Kol AA| Fol' B 2 291 4= FFAZol, Bl EA A ge], 50|
oz Pystgom, A WYY 2024%S sk 5o YBo| &L RAFS Kol kAol B
a3l [9lo 2 Hgstyon, AA ¥ 580%% Aot
271 32 ol7IEZAol o], o7 o], A=FHY I QA
Apolo], Ao, oltelRol, ol 291 s Ygolsae], gekside], dgold

(Table 5) The factor analysis of body measurements

Factor score

Factor Body
1 2 3 4 5 6
Bust circumference .92 .04 .14 .08 .08 -12
Waist circumference 91 .00 12 .14 .00 -.01
Waist height 91 -.04 .04 .02 .06 -.02
Chest circumference 91 .09 21 .07 .03 -.06
Underbust circumference .90 .06 .14 .07 .08 -.10
Waist breadth 1 .89 .07 11 .10 -.09 .01
Bust depth .89 -.04 .01 .03 .08 -.09
Bust breadth .88 .14 22 .04 -.04 -.15
Body mass Buttock-abdomen circumference .87 .05 .07 12 13 -.01
Hip depth .86 .02 .10 .09 .20 .02
Chest depth, standing .82 -.02 .05 .09 .05 -.01
Armscye circumference .82 11 -.04 18 .02 .00
Armscye depth .82 -.07 13 .04 .07 .01
Hip circumference .80 17 15 21 .29 .03
Chest breadth 77 22 27 .00 -.03 -11
Chest breadth 15 13 .10 13 -.08 17
Hip width .69 27 13 .20 25 .05
Neck base circumference .56 31 -.03 -26 .04 17

101 -
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(Table 5) Continued
Factor score
Factor Body
1 2 3 4 5 6
Shoulder height 13 .95 .06 17 13 -.10
Axilla height .01 .94 .06 .19 .14 -.06
Cervical height .10 .93 17 22 .14 .03
Waist height .03 .93 13 -.07 24 .00
Body length g ture 07 | 9| 16| 21| aa| 03
Waist height (omphalion) -.01 .93 A5 -.03 .16 -.01
Total length .16 .90 .16 .26 11 .06
Hip height .03 .90 15 -.09 -.08 -.04
Bishoulder length 17 23 .89 11 .05 15
Shoulder length -.11 .10 .82 23 21 .08
Shoulder | Interscye, back 45 .19 72 -.02 -.06 -.01
length nterscye, front 38 .20 .61 .32 .02 .00
Biacromion length 45 31 .59 -.17 -.09 26
Biacromial breadth 43 .38 .58 -.08 -.15 .09
Bodice Waist frs)nt length : _ .38 25 .09 75 -.11 -.05
length Neck point to breast point to waistline .38 23 23 .70 -.02 -.15
Waist back length (natural indentation) .20 44 .14 .63 -.14 12
Body rise 13 27 .06 -31 .76 -.03
Hip length | Crotch length (natural indentation) 45 31 A3 -.11 .70 -.04
Waist to hip length .08 23 -.04 .09 .67 .07
Shoulder | Inclined angle of right shoulder -.09 -.03 .10 -.06 .06 .83
angle Inclined angle of left shoulder -.06 -.03 13 .02 -.02 .82
Eigen value 13.99 8.10 3.64 2.32 2.06 1.68
Variance explaned(%) 34.97 20.24 9.11 5.80 5.16 4.20
Commulative of variance explaned(%) 34.97 55.21 64.32 70.12 75.28 79.48
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(Table 6) The result of factor analysis of body measurements
Body type Type 1 Type 2 Type 3 Type 4
(n=208) (n=129) (n=94) (n=147) F
Factors M SD.| M SD.| M SD. | M  SD.
Body mass -11b 67 | =35 .64 | 153a 98 | —4lc .77 378.68""
Body length .68a 78 | =76d 75| -20c 99 | .19b .85 220.74™"
Shoulder length -0lc 94 | -47d 93 | .46a 93| 27b .96 61.48"™
Bodice length -.62d J4 | -31c 75| .03b 90 | 1.04a .71 337.14™°
Hip length -57c 82 35 95| 36a 106 | .03b .91 83.63""
Shoulder angle .02b 91 352 1.02 | .06b 93 | —46c 94 46317
7] oAl A AA 819 SA¥ES FAIA A< o2 At
o7 H|lw3ek Axel QQI'HE 3D virtual model®] At AA 7] Qo= d7HEEE, sEEd, 5Y

o]RL (Table 7)3} Zt}.
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(Table 7) Comparison of measurements by body types & 3D virtual model size

Type 1(n=208) Type 2(n=129) Type 3(n=94) Type 4(n=147)
Factors | Measurement 3D 3D 3D 3D F

virtural| M S.D. |virtural| M  S.D.|virtural| M S.D.|virturall] M  S.D.

model model model model
Bust C. 83.13| 83.13b 4.99 | 81.47| 81.38c 5.09| 95.38 | 95.87a 6.87| 83.75| 83.79b 5.62|150.44™
Waist C. 69.54(69.75bc 5.11 | 68.14| 68.59c 4.91| 82.32| 83.52a 7.52| 70.51| 70.53b 5.63|159.87""
Waist H. = 17.14b 1.50 | - 1687b 1.70| - 216la 2.67| - 17.00b 1.70(165.83"
Chest C. 84.71| 84.35b 3.99 | 84.04| 82.10c 4.13| 94.64 | 9437a 5.21| 84.96| 84.71b 4.45|162.53™

Under bust C.| 71.79| 71.86b 4.10 | 69.25| 7021c 4.10| 83.40 | 82.51a 6.54| 71.43| 72.52b 4.15|153.39™

Waist B. - | 2490b 1.64| - |2402 1.70] - |2886a2.58| - |24.77b 1.93]135.69™"
Bust D. - [ 2067b 1.81| — | 2046c 1.93| - |2479 232 - | 20.87b 2.04|113.74%*
Bust B. - | 2659b 134 - | 2555 1.17| - |296la 1.87| - | 26.67b 1.35]160.09"
Buttock-

83.17| 79.13¢ 5.28 | 79.05| 78.02c 5.26| 96.80 | 92.50a 7.47| 86.11| 80.70b 5.85|139.27™
Body Abdomen

mass | Hip D. - | 21.11b 144 - | 2113b 1.51] - |[2469a 1.92| - |21.35b 1.51]133.77"
Chest . - | 18.12b 134| - 1798b 1.35| - 21.14a 1.72| - | 18.18b 1.53|114.24™
D.,Standing

Armscye C. 37.09| 37.53¢c 2.32| 36.0 | 37.10c 2.47| 41.97 | 42.58a 3.43| 38.50| 38.36b 2.42|100.62""

Armscye D. = 9.62b 0.89 | - 968b 0.91| - 11.56a 1.06| - 9.85b 1.04| 98.90™
Hip C. 91.23| 91.70c 3.81 | 91.19 | 9047d 4.30| 102.43 |101.40a 5.42| 92.41| 93.00b 4.61[132.41™"
Chest B. - | 2748b 127| - |2634c 1.10| - |2950a 1.49| - |27.46b 1.27(113.42"
Chest B. 32.10| 32.41b 1.90 | 30.99 | 31.80c 1.59| 33.40 | 3445a 1.93| 30.77| 31.99c 1.43| 51.48™"
Hip width - | 32.10c 1.48| - | 3140d 135 - |[3468a 1.73| - | 32.72b 1.54| 93.83""

Neck base C.| 38.52| 38.20b 1.75 | 37.68 | 37.03c 1.77| 39.52 | 39.61a 2.18| 36.89| 36.68c 1.85| 58.55""

Shoulder H. |143.88|131.65a 3.70 | 138.80 |124.69¢c 3.16| 140.33 |130.22b 4.41143.66|131.64a 3.70|111.02™"

Axilla H. 132.67|120.13a 3.57 | 126.77 |113.34c 3.24|130.98 [118.04b 4.18|131.53|120.09a 3.52|112.16™"

Cervical H. |137.57|137.58a 3.72 | 132.28 [130.35¢ 3.48|136.30 [136.19b 4.66|137.56|136952b 4.08|100.70""

Waist H. 109.91| 99.11a 3.07 | 95.46| 93.12c 3.04| 98.99 | 96.85b 4.08| 98.83| 96.88b 3.43| 85.17""
l}jr?;(}; Stature 162.16|161.81a 4.00 | 157.80 |15425¢ 3.60 | 161.22 [160.15b 4.99|163.26|161.72a 4.23|103.71""
Waist -
(omphalion) 96.99 | 95.92a 3.04 | 90.16 | 89.87c 2.82|104.99 | 93.46b 3.99|103.97| 93.94b 3.39| 92.41
Total L. - |140.23a 3.82 - 133.32b 3.50 - 13978a 4.80| — [139.96a 3.96| 96.45™"
Hip H. 93.53 | 81.92a 2.81 | 75.04| 75.85c 2.63| 80.09 | 79.50b 3.42| 82.11| 79.45b 2.88|116.63™"
Bishoulder L. | 36.79 | 37.90b 1.69 | 36.46| 3629d 1.59| 34.18 | 39.23a 1.64| 35.68| 37.42c 1.88| 56.24™"
Slll?i?}?r Shoulder L. | 11.28 | 11.48b 0.89 | 11.16| 11.02c 0.87| 9.70 | 11.96a 0.92| 11.48| 11.61b 0.99| 20.68™"

Interscye, back|31.95 | 37.34b 1.74 | 32.70 | 3548d 1.48| 32.75 [39.35a 2.27| 33.34 | 36.53¢c 1.96|85.61""
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(Table 7) Continued

AR - A5

105

Factors | Measurement

Type 1(n=208)

Type 2(n=129)

Type 3(n=94) Type 4(n=147)

3D
virtural
model

M

S.D.

3D
virtural
model

M

3D
virtural
model

3D F
virturall M  S.D.
model

S.D. M SD.

Interscye, front

30.91

31.93¢

1.32

30.54

30.65d

1.31] 32.81 |33.78a 1.66|32.71 | 32.30b 1.36|94.39™

Shoulder Biacromion L.

40.31c

1.71

38.39d

1.64] - |41.32a 1.83] - [39.14b 1.90|63.43™

length
Biacromial B

36.20b

1.26

34.53d

1.14] - [36.80a 1.32] - |[35.64c 1.45|67.82""

Waist front L.

35.17

34.03b

1.45

34.25

33.47c

*

1.45] 35.38 |36.07a 2.15| 36.96 | 36.40a 1.82{103.83"

Bodice

NP to BP to L.
length

42.23

40.63b

1.41

42.10

39.87¢

*

1.62| 44.08 |43.00a 2.18|45.53 |43.21a 1.87[128.51"

Waist back .(N.)

38.36

39.72b

1.83

37.44

38.53¢

1.64| 37.90 |40.73a 2.00| 39.33 | 40.97a 1.70{50.12""

Body rise

23.50b

1.51

23.13b

1.65| - |24.36a 2.34| - [23.09b 2.03|11.02"

Hip

Length |G fengh (N)

65.90

66.00b

3.01

65.59

65.23¢c

3.06| 70.07 [70.28a 4.13| 61.63 | 66.18b 3.25|49.85""

Waist to hip L.

17.03

18.72b

1.50

16.20

18.60b

1.44| 16.81 {19.29a 1.92| 14.23 [19.06ab 1.59| 4.72"

Shoulder| Inclined right

20.84b

4.07

22.16a

426 - [21.50b 4.39| - |19.44c 4.47|21.19™

angle | [nclined left

20.08b

3.69

21.24a

417] - |2065bc 3.99] - |19.23¢c 4.50{14.91"

B.: Breadth, C.: Circumference, D.:Depth, H.:Height, L.: Length,

o p<0l, e p<.001

N.:Natural Indentation

% Different letters mean significant differences in Duncan test: a>b>c>d.

o2
o,

=

E&ol, A=FE0]

s

ojuld], FUEd KT 7P 2 #E Hol A4
Aot AAlEe] Aol = 77t
=HEol, 71, $40l, dFolE

2 2 e 7He Hdeer 3Fxol,
glgol, d90] wole Al HiAZ 2 g

7= Hetoltt. of7fido] B & fRlelA= o7zt

Zatol o], AEF ate] o], AL

ok

[CRE |

Aol

o], of7hAtoldol, oi7juH] BE 714 2 3he, of)
dolt % WAlE 2 e 7 o veht Ayt
How ojrjdo] U Fo 71 & Folrt. ANz
QoML FFALo, BAs s Aol 5
o BE £ wAz 2 ghe AN guos yeh
ggolgo] aQlolq Ygolsagol, Agkslz
1, Jgolgol wE A4 1 %S 7 Ao
Uehdth o771 87 e2Zon71e7]e fxo]
718717t 5 A & deow BAHT. A3
A ggo] Hlgr AP 0w Fstarh
AP 4(r=147)= 4hikal o] @elo] &1 AR

719} o717127] 2Qlo] e APom, A 24 &

o)

RN

)

N
Fo

N

7; At
EE
_‘?L
FO:
i

i)

m oX,

dA=7] a9 A
H7rgotl &, s
olFA, 75T, A=
Jgoidr], FEEH=
sE|FA} A7eFA, 5
JgolEd, 7keHHl, ZEd
Hol&= Aoz yepdtt. AlAlEe] 82loAM oA
7HE0], AEFEC], FFE0l, 7], $4°le
2 #=, slEEel MEsEsEEel, d9olwele
T HAR 2 S Hole Ades YEY giF= 4
Al wo7t BliA E g2 2= oISl o7iZo]
5 F 2RIoA oAfidel= 7 2 gk, oV7IEA
ojdo], A=FFHAo|Lo], ALFHAo|dol=
T HAR 2 gk, oiAtelde], o= Al §
Az 2 g 7HAE Aol Autaldo] aloA
© $54del, FdslEEdAldol, S4o7t B
7} 7He d9es Yestth ggoldol
2RA9M Fgoledols M W2 e, A

h=

d7

, AT, FEEd,

L
=
>
.
=
=
i
&

oft
4

rE
)
f

1

fa
me
e

=

A 71y

X} =

- 105 -



106 Had 3] ofspgel Mg 398 24 R
Zolgt gjgolg ol ¥ WA WHow ek 2 TEstel 4ol ol Hw AHH o] H w0l
% VIS QRIS AmebAlE AR 4 Y TS 1-1049) AR
7] B b e Jdon BAHgTh MY 4 B BAstel, 34d 7] ofshg) A9 54

0 OV 1 A A 02 AT, (Tle D S A 5L LR ek, oE B B
o4 3D virtual model] X152 AAA4oe] Hol&  Fad F7] oS hYOR T el Aol
HIESHL, FHEEY Ede gol FFe 2Astel WA /|2ARE AR stk A7l 23

g4sel 3D & aorshd ohedt Y.

Azol WA WM meAA4E A
virtual model& (Fig. 1)) A|A|5} T}

V. Conclusion

A, 17~19419] H4d 57 Ofl"’l}’%*% e

AP S4< mtetstr] A8l AAl 544 235
A3t 23, Bt 1= 159, 83cmo]<;1_uq By 2o

AL 56.17ke0] QT S-S 85.57cm, 325
E AT A+ Size Koreal] A| 72} Alo]= Ho]¥ 71.93cm, YFolEd 93.33cm, HAEX|Ato|=FZ
Front Back
[ .
g /}‘(\ /'//7 [\
Type 1 H ., / ¢ ;
3 o
Type 2 H ‘/\?
® o
Type 3 H ?
Type 4 H :

(Fig. 1) 3D body types of late adolescent female students
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