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Design of Plus-Size Sizing System and Grading Rules for School Age Boys
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Abstract

The purpose of this study is to determine the sizing system and grading rules used for plus-size children’s garments.
In an attempt to address garment fitting problems correlated with increasing obesity rates, lower body dimensions of
overweight, school age children were examined. A frequency analysis was conducted, that sampled bottom garments
according to 16 size systems. Dimensions of the lower part of bottom garments that required fitting were found to
grading rule from the standard design of KS K 9402. A total of seven measurements were obtained from the lower
part of underwear circumference and compared to hip circumference, with all seven measurements exhibiting overlap
with the KS K 9402 area. However, the difference in measured body dimensions was substantial. In all instances,
grading rule between the crotch length and waist circumference was significant; we found that the abdominal portion
of plus-size children’s clothing showed the highest levels of size difference. This study confirmed that a separate sizing

system for plus size children is urgently needed.
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3k Alo]= AAZ H] (plus), & (Tall), Mu] (Pettit) 5
o Aol= AEE TFe BE AN Hold 1A
He g 9Jow (Lee and Steen,
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2015) ——E{i Alo]Z (plus size) A& 7= Twsh=
HPEE 2ozl HA Folx 4 vk Iy
olgl Aol wiEe H 20129 8771 el

2017 12 80009 ¥o= F7ksl 1 qtErF AAAL
slgels #7ok ek g o5 A i

oF% W E4d AFe RS A ol AL
ZholH 7] JlET} (Lee and Lee, 2017; Lim, 2009;

Kim et al., 2002).

AF7A] A E o] AFAA B 7S AL
Zef R thea} 2ok Kim et al. (2002)S o}bzEe] x|
QA s} Bh Aol Helf ZARRE A3, A AR g
54 2 AL Aduste] &5 wolal, AR 9
sfarzt ghekar aFlet. =5k Hint ol e EERES Ve

o o=e ] the oFe] ula 2918 e b
oA Zmfdo], £Zo], nfx|Zo| 5o o] e A
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A ATE B4 w9 olEe ) Al olEe] 2|59} 7}
2, uxw A o= Fashchn SHstgom, X5
Z=of FANEE, oA HAHET} frofnlatA v
1/]'E]']A'1:]'J_ 3¢t} =3k Kim et al. (2002)2] <+ ZAxte}
Z35}A ZdolgrE-e 1 mo] At 3Fict kEH e
Z H|vlolze] X4 AA AHES 52X o2 Kim and Park
(2009)2 B9k o}F2] o] Z]-rﬁ7l°ﬂ kel 7] 135~165
cme] T+ 5 om HAOE LRI o]F VFECE £
S M3 LE 7238 715=dl 4 om, SlgEd 3.5~
6.0 cm, QJHol=Ed 3.5~4.0 cm 7HASo 2 AXE ANt
Qom, 0|2 vkl o) A HgHlo S8 3
7Fe Wekthal sk3itk. Kang (2010)2 7] ot 5 &
7)o} wRtolEg FAlo Qo] HAE APl we &
of A A s A& Aok oL A AFE AlEskd
ov, ofeldt obFEo] H2dg R 4G vk X5
v wgho 24 U]:Q./\H7]. 7HHE]MB S A= o]_o:h:]_ oo} Z+
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1) JEA] A3 st

71e} sElEdE AR vERd o|dvlER Ad=
<Table 1>°] YERHSIT}. 3tg7] of&e] 4+ w55
Hledglo] 71& 115 cmBE| 175 cm o474 X =90
™, &2lEdE 55 cmolld 124 cm o)Fo & u$- F1 9
3 Aol BTG gelat 5 Agick 2 FolA 2.0% of
o WIEE el thils AT T Fe Aol
=2 fl3 Arzto Al TlsleEe 4
2 3271817] 3l 71} slelEdl FRrelA] HAgks sk
Zro 2 3] 7] £2.5 cm, = +1.5 cm HAx}F ¥

915 B BAZ AMeS 3hA 7] ool F#x A}

o]z AT ‘130-67°, 130-70°, <130-73°, ‘135-70°,
‘135-73°, “135-76°, ‘135-79°, 140-70°, “140-73’,
‘140-76°, “140-79°, ‘145-76°, °146-79°, ‘145-82’,

“150-79, <150-82°2] % 167)2] Afo]=2 vJelydt). |l
H Ze|x Alo]= 2 KS K 94029 #3 533} 3
Hl s, 82 Alo]= ZFRE 130-67" F1hollA] Al
ZEm, o] Xge FF Alol= AAIS HAE FREeRE
UERSTH [Figure 1]. 1 9]oll= 7l¢} slElEd 25 B
Aol = AARLE 2~4 7 FA BE3ITE Ao,
WE] FF Alo|=TR A AT F gl Sl Al
=5 93 A5 B3} Fashd, AAzdol uhE F9
gk Abol= AAlE B olsEY o AFUEEsE I

A e AR Alednh

Waist circumference (cm)

I:lArea where standard size and plus size are overlapped,

[Figure 1] Size chart of school child's bottom garments
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(Table 1) Analysis of the frequency distribution table of height and waist circumference for the plus size children

(Unit: cm)
Stature | 115 120 125 130 135 140 145 150 155 160 165 170
- - - - - - - - - - - - 175<  Total
Waist 120 125 130 135 140 145 150 155 160 165 170 175
55- n 1.0 1.0
58 (%) (0.3) 0.3)
58 n 5 1.0 6.0
61 (%) (1.3) (0.3) (1.6)
6- n |10 10 50 1.0 8.0
64 (%) |(03) (03) (1.3) (0.3) 2.1)
64- 1 40 50 20 1.0 1.0 10.0
67 (%) (L) (13 (05 (0.3) (0.3) (2.6)
67- n 20 60 90 50 40 2.0 28.0
0 (%) 05 @16 @4 (@13 (L) (05) (7.4)
70- n 200 40 90 110 100 60 1.0 1.0 44.0
B (%) 035 @11 @4 @9 (260 (1.6 (03) (0.3) (11.6)
73- n |10 30 50 110 100 60 5.0 3.0 44.0
76 (%) |(0.3) 08 (13) (29 (@6 (16 (13) (08 (11.6)
76- 1 40 90 140 110 60 50 30 20 54.0
(%) (L) @4 @G0 (9 (G4 (13 (08 (0.5 (14.2)
79. n 10 10 10 80 8.0 150 130 60 40 57.0
82 (%) (03) (03 (03 @) @) (@40 (B4 (16 (LD (15.0)
g n 10 30 5.0 180 100 30 30 20 1.0 460
85 (%) (03) (08 (13) 47 (6) (08 (08 (0.5 (03)  (12.1)
gs. n 3.0 3.0 7.0 6.0 40 10 24.0
88 (%) (08 (08 (1.8) (1.6) (L) (0.3) (6.3)
gg- M 10 10 3.0 3.0 5.0 10 40 1.0 19.0
91 (%) (03) (03) (08 (08 (13) (03) (11 (0.3) (5.0)
91- n 1.0 2.0 6.0 6.0 30 10 19.0
94 (%) (03) (05 (1.6) (1.6) (0.8) (0.3) (5.0)
94. n 2.0 40 20 30 11.0
97 (%) (0.5) (L1) (05 (0.8 2.9)
97. n 2.0 2.0 1.0 5.0
100 (%) 05 (0.5 (0.3) (1.3)
100- n 1.0 1.0 2.0
103 (%) (0.3) (0.3) (0.5)
124 n 1.0 1.0
< (%) (0.3) (0.3)
o M |20 160 210 330 50 60 740 600 300 210 60 10 10 37
w05 @2 G5 87 (137 (164 (195 (158 (19) (55 (16 (03) (03)  (100)
2) FEAo] HgalA] 2 W] st FRolEEE 71 AAAFR 3] Har 2A A|e] &

T EAe] HashA| gkon JPolEdE 71E A A
F2 ks el shele] Zulx Ale]z Ale]l= AAIE
<Table 2>¢} 2t} o] F Hrhlep7to g Aeld Ale]
= TR 655E 9S7HAIR yEpth dEes KS K
94029] EF Afo|ZAAIME 555 95 53 FHS AL
4313 glo] ZE 2 Alo|zg AElE BE J7lo] AX=
Aog Yepdrt. oldl tisl] FAldes ndsrr] ¢4

2 Ajo|=z9} T Alo]=9] 2fo]E <Table 3>of LERY
Aok ZEx Alo|zT) BFE Alo|=o] 2jolE AT, 3
g=d= 4.7~85 cm FA JERtoH, telriEgdels
-67~12 ecm FAl, AFHelE - 04~2.7 cmE
Al FARIAY ZA] YR vlE 2 JolEdY T
DAARbE, TR 2RI gkl Aol7} kg FA vhel

UE-S o 5 ) o] & S A Alo]X ol 2 =L ¢
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(Table 2) Frequency analysis based on hip circumference of underwear
(Unit: cm)
 Bo dy 6? 7(_) 7_5 8_0 8_5 9_0 9_5 1 (_)O 1 (_)5 1151 Total
Dimensions | 79 75 80 85 90 95 100 105 110 <
Size 65.0 70.0 75.0 80.0 85.0 90.0 95.0 - - - -
n 9.0 22.0 56.0 82.0 97.0 70.0 37.0 3.0 2.0 1.0 379.0
(%) (24) (5.8) (148) (21.6) (25.6) (185) (9.8) (0.8) (0.5  (0.3)  100.0
(Table 3) Difference between plus size and standard size reference body size difference
(Unit: cm)
Waist circumference Outside leg length Crotch length
Plus Standard Plus Standard Plus Standard
Size Size B-S Size Size B-S Size Size B-S
(B) (S (B) () (B) ()
65 62.5 55.5 7.0 72.0 78.7 -6.7 56.3 53.7 -2.6
70 66.4 58.7 7.7 76.4 83.5 -7.1 58.3 57.2 -1.1
75 71.6 63.1 8.5 82.3 87.0 -4.7 62.1 60.8 -1.3
80 75.5 67.8 7.7 87.9 90.6 2.7 65.2 64.3 -0.9
85 81.5 73.4 8.1 90.8 93.0 2.2 69.0 67.8 -1.2
90 83.9 79.2 4.7 94.5 97.7 -3.2 71.8 72.2 0.4
95 90.8 86.1 4.7 97.5 98.7 -1.2 76.1 73.4 -2.7
3 =7l Alo]z Alzslo] whEA Wasiths A& o o) il ohe A% b} e depke s 2 5
gt Ut olF FAIFQ] o] Atz &Rlslr] $lete] Z}
Ato|Z 7k AZALo] = F7he] 2}o]E <Table 5>of L}
2 Sl mx} ERISICE kA gt ufe} o], V|EX49 FElEdE

D) wEAe] B

E=EE Afolz F7hel| thste] o]y HARE Ak=st
7] 913l ake] sfeldA|e} Aol 212 AT o
sho] <Table 4>l H3%, ¥} FFHAE Tl A
ol =& A 7I¢} slelEd AE Ve ® AAsR]
wzell 2t A|arike] S Algs 2ol W TRkl &3t
et oht JolEdel Aaeled= 71 71tol 713
upeh 2] S7PE FEHR e, 22 7] Rl FE
<t #xF 3 em STl WE JYoledlet doeled el
25 S7hs AR 1 em A= slgsdeals 571 7
&} th2A] et 2358 SUgk 7] 130 71tellA 3
2lZdl7t 7304 7002 A4 ) doeEde 47.7 em
ol 48.9 cm= 7187 | skoit. Aol AR

o, Welzol, FExo] A sleAF vk, 7] 77

gk 3 cm, 7]= digk 5 cme] HARE Holu ¢tk gy
ol&dlE 7] 13077l E - 6 cm, -7 cmE, 135771

M -3 emsh -5 om, AEAPlZT} Al 14071IA
£ -2cm, 1 emz, 14577eAE 1~5 om, 15077k

A= 4 emE Uelt diAlR slelEde] AA 3 om B
ot Frolzdle] Axte] Auigke 2 ERitt. slels
go] AFe] S7pt dolEdlEnt 2 A ofse] By
gkl F83 2919 Ao R AlmEr. drielsd 17
ol Hxke 7P 717k 2R 130 7303 717} 7 2 150
TR Ellold HAke] Auhigto] 4 em7bA] LERGA|
ik T Rkl AEASee] Aot 4] o2 Ao
= Uehstth aekdole] auleld #xk= A4l 71 130
TR - 6 em, 15077 ellA] Tem= A7} FA] et
e G AeTRiel TPREE AskAAe] AAtel
Arizrel FAs AE A 4 Qlok. e Aol

== PR
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o 7% AAHOZ -1~2 em FEolr] Aa7E A A
o= ol 9] G BRujgo g FolgEurt o]
o] #A7L 2 Aoz Bk 5 ok Ea Ul B
151 7] 77k el SlelEel 3 om Z7kel wek AL o
Ae] oly Bake] Ftel UehtA e A57H
Hla B AOR M), Fel2s Ale]= okl QAL

F Alolzol Wkek RS MRl ARkE R o] Rl

]

or
o

B05E AE Ao|=z sfol, 2o 543} 2 57

ekl 742k ME Afolzete] Apo|2 e 1ol Hzk
S AREsHeIth. ela ZF HAE PRke] i A5 AfolE
HhE e 7hS <Table 7> 2% 1djo|d AXZ YER)
Aok ddolEd 5 om Tl W FlelEdle] adold
HAxl= 2ZHe 540 2o 7HAsH= A= 9k 4 om, 2 X
T2 F7VRE HxE EEEH 6 cm, 2 cm, 7 cmZ
Uelgith. telrigdols AEAbe| 2R 22 X477k
oA FHash= bS] Hoigke] 4 cme} 16 em= VrERSE
o, & Ao S8 HAke] Adizke] 3 ecm
¢} 10 em= YeRt Jiol7t 7 2 9559 vel7ed
ole] F7FEo] AR WSS RISt ol X Ato]
Zo] F 54| = ols 5 Ag, dolae] St
Hoh 295 7P o FEEAE onlsitia &
Utk olE £, 9554 <] A, F=d= 8051} 15
cm S7FSHAIRE, thel7kEZol= 10 ecm Bioll S71akA] o

(Table 4) Mean and standard deviation of reference body dimensions

(Unit: cm)
Size System Waist Hip Thigh Stature Crotch Crotch Knee
Circumference Circumference  Circumference Length Height Height
Stature WgSt Mean (SD)  Mean SD  Mean SD  Mean SD  Mean SD  Mean SD  Mean SD
67 66.1 13) 763 (16) 476 (04 1336 (05 592 (L) 199 (L) 360 (LD
130 70 684 0.9 767 (19 489 (30 1331 (15 614 (3.6 197 (0.) 353 (19
73 1.7 (1.1) 765  (1.8) 477 (20 1326 (1.6) 629 (27 203 (000 345 (1.8)
70 69.6 0.3) 780 (24 501 (22) 1368 (1.3) 620 (34 199 (01) 370 (L9
135 73 71.9 (1.0) 80.1 (26 506 (19 1380 (1.7 629 (260 200 (-07) 375 (12
76 744 (1.1 803 (24 510 (@6 1374 (13) 635 (31 205 (02) 351 (21
70 69.2 0.6) 809 (@21 523 (39 1419 (1.7 656 (28 213 (05 380 (1.7)
73 71.7 0.5) 89 (15 516 (12 1417 (1Lo) 650 (260 215 (000 372 (20
0 76 74.7 0.6) 828 (15 514 (32 1421 (14 649 (36 211 (000 383 (19
9 717 0.9 86 (24 510 (18 1426 (16) 649 (33 206 (00 382 (LD
76 75.1 ©0.7) &S5 (L) 527 (24 1466 (14 662 (28 214 (07) 387 (l6)
145 9 71.3 0.9 83 (28 539 (18 1474 (1.7 663 (37 220 (00 397 (13)
82 80.6 (1. 876 (26 540 (1) 1476 (13) 685 (35 222 (1.0) 404 (25)
9 717 (1.0 872  (30) 538 (22 1521 (14 709 (44 217 (-02) 413 (24
B0 82 80.4 0.8) 8.1 (23) 550 (24 1524 (1.0) 714 (58 228 (05 413 (1.7)

C.: circumference
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S22 A= oto| X[ MA H TzjolE Hil

o
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gkt st o2 AkH ol vl Tl HAE 3~ A A5t 2 obsEe] Al B8-S YdUs He, 3
4 em o2 F7be| A0S HAE Hol= Ao w  olo] Ao|gtioa |5RAgH dato] YeRS 4= glor
ERY, Z82 Alo]= olgEol7] shA|e] ARkl x4 ®eolrtt ARIFEZe] Hxpt Aths Ao FHE3)e]
Wl 2kt = ]leh oleldt A= Fu Aoz sl AA B agold A HE o & AoE Al
oF% F 2 4o AYshe 1FL B} ARe) 45 ek
Hspr} thgjdele] HlHt Fegfls HolFa gtk
(Table 5) Grade rules for plus size child
(Unit: cm)
Size System Grade rules
. Waist Hi Thi Crotch Crotch Knee
Stature WéUSt P gh Stature ) )
: C. C. C. Length Height Height
67 9 -7 -4 -9 -6 -1 -2
130 70 -6 -6 -3 -9 -3 -1 -3
73 -3 -6 -4 -9 -2 -1 -4
70 -5 -5 -1 -5 -3 -1 -1
135 73 3 -3 -1 -4 2 -1 -1
76 0 -3 0 -5 -1 -1 -3
70 -6 -2 1 0 0 0 0
73 -3 0 0 0 0 0 -1
140 76 Sample Size
79 3 1 0 1 0 0 0
76 0 1 1 4 1 0 0
145 79 3 2 2 5 1 1 1
82 6 5 3 5 4 1 2
79 3 4 2 10 6 1 3
150 82 6 4 4 10 7 2 3

Dimensions without increasing or decreasing the grading rule in the same stature dimension section.

C.: circumference

(Table 6) Mean and standard deviation of reference body dimensions for underwear

(Unit: cm)
Size Waist Circumference Hip Circumference Outside leg Length Crotch Length
System

Mean (S.D) Mean (S.D) Mean (S.D) Mean (S.D)
65 62.5 (4.4) 68.2 (0.8) 72.0 (1.7) 56.3 (1.8)
70 66.4 (3.4) 72.9 (1.5) 76.4 (3.9 58.3 (3.4)
75 71.6 (4.2) 77.8 (1.6) 82.3 (4.6) 62.1 3.1
80 75.5 (3.5) 82.8 (1.4) 87.9 4.4) 65.2 (3.8)
85 81.5 (4.3) 87.6 (1.4) 90.8 (6.4) 69.0 44
90 83.9 (5.4) 92.1 (1.4) 94.5 (4.9) 71.8 3.9)
95 90.8 (7.0) 97.3 (1.3) 97.5 (5.7) 76.1 4.9)
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(Table 7) Grade rules for plus size child for underwear

(Unit: cm)

Grade rules

Size System Waist
) Hip Circumference  Outside leg length Crotch Length
Circumference

95 15 15 10 11

90 8 7 7

85 3 4

80 Sample size

75 -4 5 -6 3

70 -9 -10 -12 -7

65 -13 -15 -16 -9
v 2= \;Ll x—]]Od o7 AEFhE HA 3ACl ‘130-67914 FHEPZF 9 em
2 244 o JPelEdE 7 em A, Ho 53
‘150-82°cllM = szt 6 em S7FE Wl Yol
_E_ 57»“5 paKe) S =d]o &71—_-‘3_0
B ST BMI M) S oPge] sty wop o O W e R, SRR SaEel
FeolEdlit 2 skl gk Aokedo] Hxt

of Al AgE TAHR sl AF AAlE EHste

obs-& ZHx Afol= AAE AHstaa adrt. olel
ato] B whel w|EAJo] dagh atojel uio] shejm
TEstel A AAleE FaAjd i JRE Alest
a1 2ol whe agleld HxE BAeck i o
7} 2t

FEAe] HaF shefo] AAIAl= 7] 10 cms} 3

PEd 3 om AAE FHOR oERAS ANF
A3t & 1670 chlsTghe At 4% 3
‘130-67°, “130-70°, “130-73°, °135-70°, °“135-73’,
‘135-76°, “135-79°, “140-70°, °140-73°, “140-76’,
‘140-79°, 145-76°, ‘146-79°, 145-82’, “150-79’,

‘150-82°2 UEpten, of 772 KS K 94029 #F
AN FAA ge AR A5 J9UdS Felskch
FUAGT ool JAAAF WSS g, vheket
Aoz 20E WA F e A Alel= AAY
dagks AR ot AFEAAVE 1R wie-
Bt AlEst =ojgle] gAY delr= ARt
o] &agAel AatHar Aare] Ree] 7leE 4 Utk
oo oigt sHAMoR off AFAeMe= AFTREES
SHete] 83t ofFe] Holu EHlo] Flo] ol
Sk o, AR FRe oS EFATIAY, U
d2A XFFzHo] 7153 A=Y Hi=(elastic band),

Si(tap)?} ~i(snap) SO B8-S mY 4 e Aol
o). 5 olo] W Tejo]q T ABA|2E F)E

T Ha THA AEAP]ZELE 6 ecm A, HU &
HolM 7 em F7I8ARE WeliEo] Ml Ha 330l
A1 em 72, AR A A 2 em FFeRE AoE U
Bl ARgle] o] Hxle] FHhEoe] Fre el
shorh olfdt A= Zejx Apolze] ofFe] AFE
A F23 Fol= AR B39l ou)dit)
o s FEAe] HaskA] 9 Ul stele] x4
AAE ddolEdl 5 cm AXE FAHOE 653 HE 95
I F TN Ao =EHACE o] e
KS K 94029] #F 337 HAE 7Hes Yept 3
T 2Rk FARIARFE AR A, FUst
FolEd Frlold Zrix Afo]= ofpe] FElEdl:
oF 5 ~ 9 cm 7l ZA YeRgeH, telrigdels
=7 cm, 3t Aol oF 3 cm 7FF A Yeht} 7}
g AR FA QIAIXGE v gE HEe] Afe]=
AAZY dasks BRIkt vo] skeje] dlold #H
2= SelEdle] Azt e Bl vERgeH,
Aok dole] Hate] Auigi= A7 Yeh} Bgk o}F:
= AEst 2 29t el B
AbEde] Aeds & Uk
s Ao Zel= Alo|=
|FAlAZE 3] dashy, 2
Ato)z 8t olEiel A4
7|} wEk A& o

R

R

L
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R
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sio| Hotol E2{A Afo|= stel x| AMA R TzolE Hit HE 9

2 4 Qe ofFE A} obsRe ol tjef
HaHoz Agol Psd A At
1 5 otk iy B AFoMA oA 2eE A
ol olug} ZajA Afo]= oofe] olAx|Sdl ek
o] FFo] AW TS ofn] Qg Ao Am
=]

T

FAlo}: 81971 ok, Fels Aol %A, elol
g B3
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