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A Development of Size System for the Obese girls in Late Elementary School
according to the Upper-body type

Jiyoung Lim

Dept.of Fashion Design & Business, College of Science, Daejeon University

Abstract : The aim of this study is to develop clothing size system according to each size interval for obese girls aged
10~12 by classifying the upper bodies. The criteria for subjects in this study were girls who had over 1.46 of the Rohrer
Index. A total of 229 schoolgirls who met these criteria were enrolled. Results are as follows; 1st, 5 factors were extracted
by factor analysis and 3 clusters were categorized by cluster analysis, cylinder-type, inverted triangle-type and inverted
trapezoid-type. And 2nd, as a consequence of size system establishment, the basic body sizes and reference body sizes
were different according to types even in commonly-appeared size names at sections of respective types. The research
findings above suggest that it is necessary to figure out the obesity types according to height and bust girth sizes rep-
resenting basic sizes and to design the patterns in consideration of the characteristics of obese body shapes. And it may
be used as a basic data to decide the desirable output of production according to respective body types.

Key words: obese schoolgirls(¥] ¥+ ¢ ¢}), size system(A}o] = Al 2#l), cylinder-type( 5 & H] ¥h), inverted triangle-
type(& 2H2Ha M) Wb, inverted trapezoid-type(&IAttha] & H]wh

.M B
uke Ao Aol A4 W9l ol thaF HAseld
Bl 2ol Hgte] WAshe dge] AA ol Yz

ofglo]e] vt
3] HlFlo} o|3g->
NN o F2 F7HE HolH, H|Flse
2 A ol YM71E F29)8L(Chang et al,, 2002) B9t
o] obd obFol Hla ARxe] Al dis) 5L 7Y A
olEZ o] e Aoz yehdti(Jeong et al., 2005). F]F<I
7% 9ol 7154, 540 & 82 FEle AL o
o] Alg)H, Al dde| FQa3tHCho & Lee, 2000). &
L BiRlolEe] 79 o) ol gl 2gof loji] AT ol
A 2 g o]EE 2] ofEleRE o5g Fak EIy
Tl 2&ER] ZgoEH Ao w 5y, ekl &
AlelM 747 deae-S Agsty] 44 FthKim & Choi,
2008).

ol AFolM M FrHAE 542 4F2Z(Kim &

Corresponding author; Jiyoung Lim
Tel. +82-42-280-2462, Fax. +82-42-280-2460
E-mail: jiyoung@dju.kr

269

Nam, 2007), 53] st&57
7ol whe Wy} A2y

BFEoFsIe FREAAE AWFEAl Jdorng H|vke] AY
EAJo] wdE oFo] QFHTHCho & Lee, 2000).
obss HAIES AES Iusiety BEA=dE el A
dojjsks 5 oFs 4ol wskd Anjgdole g8t
W(Kang, 2009), out-size &H|AFS-S 9|3l o2 ol
Ao AL o] obFE Ao AEH 0T AHA
ol EFstal Httols2 A9 Ao Age o 5S
717} o3& AA oIt} HA| A3YAT-(Lim, 2009)l w=m
Tobs it AAAES AR Ale|=wt IA] A=k
717850l YEFOREMN o BA] k= &S sk H
o] ol Aol Wil 8-S AAAIY ool HIs)
F2 Z0F eyt AGART 71EEEYoIA AXSaL 9
= KS 9|F X4 2 (Korean Agency for Technology and
Standards, 2005)°l141 %= ofzlobE-S 7HI~1241 2 28l <]
€ 71 3VIEE, stele 71l EEE V1R AR A

f
My
= w30 Ui Jo do



270 S FNY GBI A4 A2, 2012H

Toled o AFAARE A4l AFe s 549 o
TAs] oEe Aot} AlslE 2m|Rke] AFEA
gk o8-S Aitalr] Sl AR, AE AT s
= k. 53] ofs-& R o H2o AFES

BE =AY olse] AH¥ AYATF(Jang, 2006; Jang et
al, 2002; Yeo, 2002)¢} A4l &gk AF(Kang, 2009;
Kim et al, 2005; Kim & Nam, 2007)°|9, H|qlols thate]
A o]EATLBoo & Hong, 2001; Cho & Lee, 2000;
Cho et al, 1994y F2 90dthe} 20000 Zof] 3YE A+
2 3 37] vvtejole] vIRkRE 1 9 {3 X|FAA
5 AtE vFek Aol

g#7] ok T HT71U 10~124] oJol= 23} A o]
ZHEAA A SErF WA 7ok thE AlY
A4S Yehdth wEd 2 AelMe 7] ool F &
7] BRljol s o R ANkl Hgk B0 mE 29
1 Aoz ERsla, FE

>

EX| %
il 1
BEE D] X571l ThE Ae] X5

O F oJF &o] YU 2Y¥T
W§ AT o5 AAe] Musel SjolE oo)7t 9o
2 Az,

21, XMETE

2 AFoMs BHAFE olgdt obse] AFE HFT
AT (Lee et al,, 2009 o] A6z} =] SIAAG =
A A F(Korean Agency for Technology and Standards,
2010))9] 1Al FH2AA F ZHAF 146 oIl gHF7)
H|¥ke o} 2205 9] Hlo|HE ATAEE AT WAl H]

q

o=
= FEOR wol, v, A, =i, Ao] 3435, At 6345,
iR T 40FE0R Pl

2.2. AR HEEN

H|gtejole] A|ES HFEAYH vlush] $151
ool W3l ttest AAIEI oM, HA] 2
Al g 2R AAER Al AP S fEskel 9
24, Duncan-tests AAISl] ARHA WY {3 zlol&
Asiach o] AFugel wE g 42
o7 FAAY A

2.3. dER Ed XeEE nE A XA 4

KS SIRAF 49 oFg% ol A504 wet vt 4

1%

2 7t 708 EREE SISt el 718 AR
716} ZriEEHeIY 719] A9 FFodolel Hinteio}
Aol o219l 2pol7h Lo B R (Table 1 FaL) Akl
FH 2AFAAE AAE] ekl FEE AR ] Wt
BEFUAE Farste] XS AR & 72 /39 &
7EEE Hig TSR FEUANLE FHI0E sl Ao
= HAE AA8ATHChoi & Lee,
1999). oo w& NI=EXE A3 4.00% o)de] Rl=E veR)
= e Al 8 AAAE ARt FaXeEs
7} 7t A= e, dHelEd, HHEY, $40l,

27018 ANt

Lo

K oft ol do ot
e
pug

3. o17E o DF
3.1, AR HE 5N
357 wnkejol 2293} sEFEefo} 96172] utal 7t @
ol st 7EEAIg d5E Had U gy AHE
Table 1. Descriptive statistics of upper-body measurements
(unit:cm)
Statistics SD* Mean t-value
Item Obese girls normal
Stature 84 1447 1445  -408
Cervical Height 77 1221 1215 -1.042
Acromion Height 73 1154 114.8 -1.113
Shoulder Height 73 1166 1161 -953
Axilla Height 69 1063 1065 317
Waist Height 54 88.9 89.1 412
Waist Height (Omphalion) 8.5 85.5 96.0 1.348
Waist Front Length 25 30.6 291  -8351""
Waist Front Length (Omphalion) 2.7 342 322 -10460""
Front Interscye 23 29.4 271 -13.095™"
Back Interscye 3.0 354 329  -11.682""
Bust Point-Bust Point 1.7 16.8 148 -17.111""
Shoulder Length 1.4 112 106 -5.346"
Bishoulder Length 3.0 36.1 343 8234
Waist Back Length 3.0 343 332 -5363"
Neck Point to Breast Point 2.6 221 199  -12.520°"
Chest Breadth 22 26.1 229 21164
Bust Breadth 2.5 25.6 24 221247
Shoulder Breadth 22 32.8 312 -9.906""
Waist Breadth 24 247 206 24529
Waist Breadth(Omphalion) 26 26.2 220 235517
Armscye Depth 13 96 78  -19234™
Chest Depth 1.9 17.7 149 2217117
Bust Depth 22 20.0 164 23537
Waist Depth 24 18.9 148 29653
Waist Depth (Omphalion) 26 19.3 151 -28.729"




Table 1. Descriptive statistics of upper-body measurements(continued)

(unit:cm)

Neck Base Cir. 24 36.6 343 -14.039
Armscye Cir. 3.0 359 316 -20.109™"
Chest Cir. 6.6 82.1 717 23467
Bust Cir. 6.2 812 693 24317
Underbust Cir. 6.2 737 636 -26071""
Waist Cir. 73 74.1 60.6  -30.114""
Waist Cir.(Omphalion) 76 774 63.6 -28.142""
Weight(kg) 9.7 49.1 371 20149
Rohrer's index 0.1 1.6 12 -41.199™
Bust Cir-Waist Cir. 37 7.1 87 6597
Bust Depth/Bust Breadth 0.0 0.7 06 -12.286""
Waist Depth/Waist Breadth 0.0 0.7 06 -12.016""
(\:‘/)ﬁh];fggwam Breadth 5 o7 06  -13.839"
Waist Cir./Stature 0.0 0.5 04 -37.859""
***p<.001, * S.D of Obese girls
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Table 2. Result of factor analysis
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Factors Eigen value

% of var.

Item

1. Upper-body vertical size factor 15.89
2. Upper-body horizontal size & obesity factor 11.51
3. Shoulder & interscye parts size factor 4.86
4. bust depth/bust breadth & upper body drop 2.30
5. waist depth/waist breadth & waist omphalion ~ 2.23

36.12 (36.12) stature, height & surface length

26.16 (62.29) each cir., breadth, depth, Rohrer's index waist cir./stature,weight(kg)
11.04 (73.34) shoulder length, bishoulder length, front interscye, back interscye
5.24 (78.58) bust depth/bust breadth, bust cir-waist cir.

5.07 (83.66) waist depth/waist breadth, waist depth/waist breadth(omphalion)




272 S E)S]R] Al4E A28, 202K

Table 3. The Duncan-test result of factor score

Type

Factors Type 1 (35) Type 2 (124)  Type 3 (70) F-value
Upper-body vertical size factor .0508 -.1585 -.0108 .602
Upper-body horizontal size & obesity factor 1.3876 a -.0802 b -.5516 ¢ 73.026""
Shoulder & interscye parts size factor 6936 a -6761 b 8509 a 135233
bust depth/bust breadth & upper body drop -5555 b 3159 a 2244 a 18.010""
waist depth/waist breadth & waist omphalion 6109 a -0770 b -1689 b 8.413™

Wp<.001, According to Duncan-test result mean were marked with different letters which had significant difference at level p<.05 (a>b>c).
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Table 4. The Duncan-test result of average measurement

(unit:cm)

wType 1 Type 2 Type 3 F-value
Item
Stature 147521437 b 1450 ab  2.783
Cervical Height 1247 a1210 b 1225 ab 3279
Acromion Height 117.5 1147 115.4 1.955
Shoulder Height 1186 1160 1165 1.649
Axilla Height 1077 1057  106.6 1318
Waist Heigh 904 a 883 b 89.1ab 2190
Waist Height (Omphalion) 86.1 849 86.1 1.355
Waist Front Length 318a 300b 308b 7.749"
X)ﬁhﬁ fi‘z:)““gth 362a 337b 340b 131347
Front Interscye 302b 283 ¢ 313 a 37664
Back Interscye 367b 339 ¢ 382a 484127
Bust Point-Bust Point 179a 165b 168 b 92127
Shoulder Length 121a 103 b 121 a 68955
Bishoulder Length 378 a 345b 384a 59314
Waist Back Length 358a 336¢c 347b 8959
Neck Point to Breast Point 245 a 213 ¢ 224 b 244297
Chest Breadth 282a 257b 256b 22917
Bust Breadth 277a 252b 251b 22975
Shoulder Breadth 345a 322b 329b 172147
Waist Breadth 275a 245b 237b 33506
Waist Breadth(Omphalion) 29.1 a 260 b 251 ¢ 37787
Armscye Depth 1106 2 967 b 893 ¢ 38552
Chest Depth 199a 177b 166 ¢ 49474
Bust Depth 223a 199b 189 ¢ 36505
Waist Depth 22a 185b 177¢ 69222
Waist Depth (Omphalion) 229 a 189 b 181 c 69.628

Table 4. The Duncan-test result of average measurement (continued)

(unit:cm)
Neck Base Cir. 382a 366b 358 b 11667
Armscye Cir. 385a 356b 350b 19405
Chest Cir. 892a 81.0b 806 b 31.136"
Bust Cir. 887a 800 b 788 b 27420"
Underbust Cir. 80.7a 728 b 719 b 34077
Waist Cir. 838a 724b 723 b 52152
Waist Cir.(Omphalion) 873 a 759 b 75.1 b 48645
Weight(kg) 584 a 476b 472 b 228017
Rohrer's index 18a 16b 16b 85545
Bust Cir.-Waist Cir. 49b 76a 65a 47762
Bust Depth/Bust Breadth 08a 08a 07b 19519
Waist Depth/Waist Breadth 08a 07b 07b 18184
Féﬁhl;ﬂ)‘/wm Breadh 0 07b 07b 30187
Waist Cir./Stature 06a 05b 04b 70032

p<05 "p<.01 p<.001
According to Duncan-test result mean were marked with different
letters which had significant difference at level p<.05 (a>b>c).
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Table 5. Distribution of subjects according to the KS size-system(Type 1) frequency(%)

H B 76 79 82 85 88 91 94 97 100 103 106 109 112 Total
135 1(2.86) 1(2.86) 1(2.86) 3(8.58)
140 2(5.71)  2(5.71) 4(11.42)
145 2(5.71) 5(14.29) 2(5.71) 1(2.86) 10(28.57)
150 4(11.42) 1(2.86) 3(8.58) 1(2.86) 1(2.86) 10(28.57)
155 2(5.71) 1(2.86) 1(2.86) 12.86)  5(14.29)
160 1(2.86) 1(2.86)
165 1(2.86) 1(2.86) 2(5.71)
Total 1(2.86) 1(2.86) 4(11.42) 12(34.29) 3(8.58) 6(17.14) 2(5.71) 4(11.42) 0 1(2.86) 0 0 1(2.86)  35(100.00)

B;Bust, H;Height

Table 6. Distribution of subjects according to the KS size-system(Type 2) frequency(%)

H B 64 67 70 73 76 79 82 85 88 91 94 97 100 Total
125 1(0.81) 1(0.81) 2(1.61) 4(3.23)
130 3242) 6(4.84) 4(3.23) 13(10.49)
135 4(3.23) 6(4.84) 6(4.84) 2(1.61) 18(14.52)
140 3(242) 5(4.03) 6(4.84) 7(5.65) 21(16.94)
145 1(0.81)  5(4.03) 6(4.84) 3(242) 3(242) 3(242) 1(0.81) 22(17.74)
150 1(0.81) 5(4.03) 8(6.45) 6(4.84) 3(2.42) 1(0.81) 24(19.35)
155 2(1.61) 6(4.84) 2(1.61) 2(1.61) 12(9.67)
160 1(0.81)  5(4.0) 1(0.81) 2(1.61) 1(0.81)  10(8.06)

Total 1(0.81) 4(3.23) 12(9.67) 14(11.29) 17(13.71) 19(15.32) 20(16.13) 16(12.90) 13(10.49) 5(4.03) 2(1.61) 0 1(0.81)) 124(100.00)

B;Bust, H;Height

Table 7. Distribution of subjects according to the KS size-system(Type 3) frequency(%)

0 B 67 70 73 76 79 82 85 88 91 94 Total
130 1(1.43) 1(1.43) 2(2.86)
135 2(2.86) 5(7.14) 3(4.26) 1(1.43) 11(15.71)
140 1(1.43) 3(4.26) 6(8.57) 3(4.26) 13(18.57)
145 2(2.86) 4(5.71)  8(11.43) 1(1.43) 1(1.43) 16(22.86)
150 2(2.86) 4(5.71) 4(5.71) 4(5.71) 2(2.86) 16(22.86)
155 1(1.43) 2(2.86) 1(1.43) 2(2.86) 1(1.43) 1(1.43)  8(11.43)
160 3(4.26) 1(1.43) 4(5.71)
Total 1(1.43) 4(5.71)  8(11.43) 14(20.00) 11(15.71) 15(21.42)  6(8.57) 5(7.14) 4(5.71) 2(2.86)  70(100.00)

B;Bust, H;Height
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Table 8. Distribution of subjects according to the standard deviation(Type 1) frequency(%)
H B 74 81 88 95 102 109 Total
135 1(2.86) 1(2.86) 1(2.86) 3(8.58)
140 3(8.58) 1(2.86) 4(11.42)
145 4(11.42) 5(14.29) 1(2.86) 10(28.57)
150 1(2.86) 7(20.00) 2(5.71) 10(28.57)
155 2(5.71) 2(5.71) 1(2.86) 5(14.29)
160 1(2.86) 1(2.86)
165 1(2.86) 1(2.86) 2(5.71)
Total 1(2.86) 9(25.71) 16(45.71) 7(20.00) 1(2.86) 1(2.86) 35(100.00)
B;Bust, H;Height
Table 9. Distribution of subjects according to the standard deviation(Type 2) frequency(%)
H B 62 68 74 86 92 98 Total
125 1(0.81) 3(2.42) 4(3.23)
130 7(5.65) 6(4.84) 13(10.49)
135 2(1.61) 12(9.68) 44(3.23) 18(14.52)
140 8(6.45) 13(10.48) 21(16.94)
145 4(3.23) 11(8.87) 6(4.84) 1(0.81) 22(17.74)
150 1(0.81) 11(8.87) 11(8.87) 1(0.81) 24(19.35)
155 22(1.61) 8(6.45) 2(1.61) 12(9.67)
160 7(5.65) 2(1.61) 1(0.81) 10(8.06)
Total 1(0.81) 12(9.67) 31(25.00) 41(33.06) 32(25.81) 6(4.84) 1(0.81) 124(100.00)

B;Bust, H;Height
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Table 10. Distribution of subjects according to the standard

deviation(Type 3) frequency(%)
H B 70 75 80 85 90 95 Total

130 1(1.43) 1(1.43) 2(2.86)
135 4(5.71) 6(8.57) 1(1.43) 11(15.71)
140 1(1.43) 9(12.86) 3(4.26) 13(18.57)
145 2(2.86) 11(15.71) 3(4.26) 16(22.86)
150 2(2.86) 5(7.14) 8(11.43) 1(1.43) 16(22.86)
155 1(1.43) 1(143)  4(5.71) 1(1.43) 1(1.43) 8(11.43)
160 3(4.26) 1(1.43) 4(5.71)

Total 7(10.00)20(28.57)20(28.57)16(22.86) 5(7.14) 2(2.86) 70(100.00)
B;Bust, H;Height
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Table 11. Size-designation according to the upper-body types

(unit:cm)
Reference size
Wt coverage
Type Title  Waist  Hip Neck 2 Apm  ratio

. . Back o
%
Cir. Cir.  Base Cir. Length length (%)

140-81  82.1 90.1 352 31.8 469
145-81 795 894 362 340 498
145-88  81.8 93.8 376 351 508
Type 1 150-88  82.8 93.5 383 359 517 7143
150-95  87.2 94..7 380 373 501
155-88  &7.0 95.5 383 386 517
155-95  86.3 94.5 395 398 531

130-68  64.9 79.9 339  30.0 46.0
130-74  64.2 717.5 338 309 455
135-74  67.8 74.9 35.1 30.8 465
140-74  70.6 80.8 347 329 485
140-80 73.0 82.9 36.1 329 483
Type 2 145-80 73.6 81.8 373 339 500 80.65
145-86  78.6 84.7 373 350 513
150-80 735 85.5 379 340 518
150-86  75.7 833 38.1 348 522
155-86  77.0 84.5 38.6 36.1 545
160-86  77.4 84.6 389 380 554

13570 675 758 334 312 452
13575 685 779 344 319 455
14075 686 774 342 327 467
140-80 728 795 345 331 471
145-80 735 812 356 342 492
pe3 4ses 778 ss4 369 356 s0a 000
150-80 708 802 364 358 506
150-85 744 826 364 383 498
155-85 786 882 391 373 532
16090 80.1 904 397 405 532
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