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AAA T2l oA Aol o3 FFS el Hla] Bo] Lov=w Ao}

(3) FH A4 (Réhrer index)
el A4 g 7] o] FHH ARl o]Z7|7HA] o] 8-}

HIREE S 10997 A A5, 109~ 1407 9F A A;, 1400170 o vjgko
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AT A A 54

1 AAH 54
7t ok AAFH EA

AT o5 AMAAH EAL <Table 1> #rh, FHFAFL 0I2 774
3 Aol A Hlwko] 136.1em= A A F T 133.1em¥} AT 131.9cmoll H]
d fro)doZ E=AdTH(p<0.001). RI9F GCIZ #7g3 Aol A H]gkito] A

AFa Gadatel vl F249 2olE HATHp<0.001). BMI #]&-9]4
DA ME >95th H]gFto] 85th-95thar 3} <85thwroll ®3] fFodo= =
SFTH(p<0.001). o] wlubto] Aol nla] AFo] =rie wbg e TV
Z2AA) AFATel AAEA o, LolH gk L
7] wEell Wil miRkw yYElvs A thE2 A v Rkofel A A Aol
1% A= Leung P AT E A X6t}

Hat AT 0= FAHsIASw v vhro] 43.1kglo = A ATt 26.4kg¥
Bt 30.8kgHtE o)A R FHtH(p<0.001). RIS GCICNA %= B]Rkato]
AAF3 Aato] e foF o7 =9hth(p<0.001). BMI W& w4
o & >95thwto] 85th-95thw* ¥} <85thtoll Hl& FolFoz =gt
(p<0.001). o]s} £ Az = JENH 7= vebdt 9-114] o}
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21 o) & o E gdAEY AT B 4
AT = HRkEA S 918 AFEE 01(p<0.00D) = =8
BMI(p<.001)7} H]wk&of we} 5% F2 42l 2fo]l& H
selEes 012 FAS A vkt (72.2em) o] A A F (53, 8cm) 3 A+
T (58.9cm)ell Hl&| FolA o2 9kt (p<0.001). RISH GCIAA ZAdjo] A=
Hiqkgto] A A sy Aol vl8] 40 xolE R (p<0.001). BMI
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Table 1. Anthropometric characteristics by four obesity classification

Obesity index” .

Variables Underweight Normal Obese Total P-value
(N=85) (N=367) (N=83) (N=535)
Height(cm) 133.1+4.477 131.9+5.6" 136.1+6.0° 132.8+5.7 0.000
Weight(kg) 26.4+2.6° 30.8+4.9" 43.1+7.4° 32.0+7.1 0.000
Obesity index(%) 85.844.2° 102.2+7.6” 131.1+9.1° 104.1+15.0 0.000
BMI 14.9+0.8° 17.641.6° 23142.9° 18.0£2.9 0.000
WC(cm) 53.8+5.4° 58.9+5.8" 72.2475° 60.1+8.1 0.000
SBPY 109.0+15.9° 113.2+19.0° 123.0£19.8" 114.0+19.1 0.000
DBP” 69.1+12.5° 71.7+15.8° 785+15.0° 72.3+15.3 0.000
Birth weight(kg) 3.3+0.4 3.3+1.4 3.5+0.5 3.3+1.2 N.S”
Roéhrer index®
Variables Underweight Normal Obese Total P-value
(N=21) (N=347) (N=167) (N=535)
Height(cm) 136.244.1° 131.8+5.2° 134.4+6.4° 132.8+5.7 0.000
Weight(kg) 26.4+3.2° 20.1+4.2" 389+7.5° 32.0+7.1 0.000
Réhrer index 104.2+6.2* 126.5+9.6° 1584+13.8° 135.6+19.4 0.000
BMI 14.2+1.0° 16.7+1.4° 21.3+2.4° 18.0+2.9 0.000
WC(cm) 52.9+3.4° 56.845.5" 67.9+7.6° 60.1+8.1 0.000
SBP 113.3+14.3 111.7+18.4 118.9+20.0 114.019.1 0.000
DBP 73.0£14.2 70.7+15.1 75.6%15.6 723153 0.004
Birth weight(kg) 35404 33+14 34405 3.341.2 N.S
Child growth curve index”
Variables <100% 100~ 120% >120% Total P-value
(N=168) (N=267) (N=100) (N=535)
Height(cm) 131.9+5.0" 132.3+5.9 135545.4° 132.845.7 0.000
Weight(kg) 26.842.8" 31.7+5.4" 41.846.4° 32.0+7.1 0.000
BMI 15.4+0.8° 18.0+15 22.6+2.0° 18.02.9 0.000
WC(cm) 54.4+5.9° 59.745.6 70.8+75° 60.1+8.1 0.000
SBP 108.7417.6° 114.4+18 5 122.1420.0° 114.019.1 0.000
DBP 68.6+14.0° 726154 7784158 72.3+153 0.000
Birth weight(kg) 3.442.0 3.3+05 35405 3.341.2 N.S
BMI percentile index'?
Variables < 85th 85th-95th >95th Total P-value
(N=445) (N=53) (N=37) (N=535)
Height(cm) 131.8+5.2° 135.744.9° 140.0+6.2° 132.845.7 0.000
Weight(kg) 20.6+4.2° 40.2+3.3 49.3+6.5° 32.0+7.1 0.000
BMI 17.0+1.7° 21.8+0.8" 25.0+1.6° 18.02.9 0.000
WC(cm)" 57.6+5.7" 68.5+4.2" 78.245.8° 60.1+8.1 0.000
SBP 111.9+18.1° 127.3+21.6" 121.1+17.3" 114.0+19.1 0.000
DBP 71.0+15.0° 80.1+17.1° 76.6+13.2" 72.3+15.3 0.000
Birth weight(kg) 3.3+1.3 35+0.4 3540.6 3.341.2 N.S
1) Obesity index= A A F(kg)- %A 5 (kg)/E T A F (kg)x100 2) Mean+SD

3) Values with different alphabets within each row are significantly different at a=0.05 by
Duncan’s multiple range test 4) Significance as determined by ANOVA

5) NS: Not significant 6) Systolic Blood Pressure 7) Diastolic Blood Pressure

8) Rohrer index= weight(kg)/height(cm)’x10"

9) Height and weight by obesity index (Korean pediatric association)

10) BMI(Body mass index)= weight(kg)/height(m)® 11) WC: Waist circumference
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. FRO A EA

o AAA EAL <Table 2>} Zt}. oA 7]:= RI= #Q3 2
o BlRkE o] o} A7} 172,644 2em® AT 173.0%+4.3cm3 A A ST
175.4%5. 6cmell vl 92 02 2 (p<0.05).

Ol A ¢ AFE 0l2 BAT A} vkt o] o] A7} 73.3kg o2 AT
70.3kg¥} A A FE 70.4kgoll Hl& FHom =A YEbETH(p<0.05). GCI
2 BFAZ Aol =120%72] oFW A7} <100% 2 100~ 120%<-ol 4] )
FolHoz =A et (p<0.05). 1@ RIZ #AT A= AA
S0 ofM A7} 74.0kgl . MIRETE 71.6kg¥ AT 70.2kgoll ME Fol A
o7 =A Yebga(p<0.05), BMIZ #A3 Ado|AE 85th-95thit o]
74.2kg O % >95that 72.7kg¥} <85tha* 70.2kgoll W& fFH oz =gkt

X

(p<0.05).

oMyl 7= 0l= #AZ Aol A AAFar 161.3cm, B 160.2cm,
HI T 159.8cmo 2 H|FHt ofs o] oy rt 717} Ad 2ron F94<21
Apol& B IHH(p<0.05).

ol AEL 0lx BAS A BlwkE 56.7ke, AAT 55.3ke, A A
T 54.0kgo = H|FrelF el ofmurt AFo] FejHom A et
(p<0.05). GCTeAM % =120% 9] o™y 7k <100%* ¥} 100 ~120%< < 1] 3}
FgHoR A e O(p<0.05), RIZ #A3 AifoAs H]utoliE o
w7t Aol wdort FoA A Aol 7k glodTt.

BMIZ #A3 Ayol M 85th-95thw* ¥ >95thw o] oM y7} 247t 57.6kg
7} 57.1kgo 2 <85thtoll W& Fold oz =AUt (p<0.05).

obB %] o] BMIE OI%A Azt Hwkito] 24 5ke/m’E AAT 23.5ke/m’ T A

A 23.4kg/m’ol HlE] FolHo® =Prh(p<0.05). Rl #AHAT AAF
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o ol mjukt obE <] ofu A ] BMIZF 24.00.82 #Zkow ANTHU F
olFo R Il GCI #HA A wvkit o5 o] ol 7} 24,302 AAF
T, AT R folH o R Fokth(p<0.05). BMI A A 3}ol A=85th-95th
To] 24.8kg/m’E 95tho] At 24.1kg/m*¥} 85thm| Wk 23.5kg/m’el H]&f
oA o &2 #9ktH(p<0.001).

olw U] BMIE Ol ZA Hwhito]l 22.1kg/m’= AT 21.6kg/m’T}
AAFT 20.8kg/m’ el HIF) fFOHOR EPOU(p<0.05) HIRH oo
BMI= A7 9lel S8k, RI9H GCIAA Ao A= H|Trolso] oy}
BMI7} o148 o2 =hth(p<0.05). BMI &4 ZAyo % 85th-95tha- 3} =
95thato] Z+z} 22.3kg/m”, 22.2kg/m*® 85thvw] Wk 21.4kg/m’ol W& £
1 Apo]E B TH(p<0.05).

e A 20 b AFE HwE d07]7) A 4T Gl
Bl wEHUS W AW we) ve] B S dw, 53 AFo| Fae
GFS Wol WiThn LA 9;48”8‘“ B AT A E vukEe] ofu A s}

HIREE 3o we}h ofmx| o] MRt HAAHow G 76.3%, BN

23.0%, A b o2 YERgTE. 01y A3} Hvkat obs 9] ol x| 7}

O{N
=
=
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vl gkl A9 Wlvkat 33.7%= At 21.3%% A AT 20.0% BlE] w] g
o @okou fo]Hl ztol= FUATE. I AFAAME H| T ofF e
ol A7} HIW A9 3492 7HF wkou §97F< Aol vk, RI
B AR A FolatAl AA T ofHA 7L HRko] 7 wotom

Q1 Zpoli= Holx| eFSkvh. BMI &4 Ao M= oA 7} Ml A=
85th-95th ¥}A| % <to] 45.3%= =95th MWk 24.3%°] Hl&) fFodow =
ATH(p<0.05). ©]& o} A 9] BMI7} Z7}&4S Aoty B F 3 | vhe] =

T

I AA T 3.5%] Hla] Hlwke] @okout Fo]HQl Aol= iUk, RIS
GCIFA Ao A= k2 o} o] ofmu7} ulgko] 74 B9kl GCI w4
Ay} <100%(5.4%), 100~120%v-(7.9%), =120%x"(9.0%) = H|¥ta- o}F <]
oJM U7} vivte] & FFo] FojHor ErH(p<0.05). BMI ¥4 A x}ol A
+ 85th-95thw¢] o™ Y7} 15.1%= =95thw> 10.8%¥} <85thw* 6.1%X.T} %

ot Fel Ml Aol E nolx gkt

Savva, Kourides, Tomaritis, Epiphaniou-Savva, Chadjigeorgiou, &
Kafatos™ & #mulite] vukobs W 23 nuke] o 3942 Agstglo
™, Hui, Nelson, Yu, Li, & Fok*2 opgulgke R ol njgtsl §o)3 4

o] gletal st

2 AF AN E HAPAFe Aape} o] Hlntols FRo] AMA A 54
o Al R BMIZ} =& 0I, RI, GCI, BMIZ ¥AE Hjwto] Wk

d

(p<0.05), 53] oo BUI7} S7td= Ak ofFo] AT HRto]

g FEo] EUATH(p<0.05).
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Table 2. Anthropometric characteristics of parent’s by four obesity classification
2-a) Obesity index

Obesity index"

Variables Underweight Normal Obese Total ~ P-value”
(N=85) (N=367) (N=83)  (N=535)
Father Height(cm) 173.3+4.3”7  1729+44  1729+43 1729+44  N.§”
Weight(kg) 704+83  70.3+7.9°  73.3+83"  70.8+81 0.011
Mother  Height(cm) 161.3+4.4° 160.2+4.1%"  159.8+3.4*  160.3+4.1 0.055
Weight(kg) 54.0+5.7* 55362 56.7+69" 553463 0.025
Father ~ BMI 23.4+2.3" 235+2.3°  245+24°  237+23 0.001
Mother ~ BMI 20.8+2.2° 21.6+2.2° 221424  21.5+23 0.001
Father's Underweight  1(1.2)” 3(0.8) 0(0.0) 40.7) N.S
BMI Normal 67(78.8) 286(77.9)  55(66.3)  408(76.3)
Obese 17(20.0) 78(21.3) 28(33.7)  123(23.0)
Mother's Underweight 11(12.9) 27(7.4) 5(6.0) 43(8.0) N.S
BMI Normal 71(83.5) 314(856)  68(81.9)  453(84.7)
Obese 3(35) 26(7.1) 10(12.0) 39(7.3)
Réhrer index”
Variables Underweight Normal Obese Total P-value
(N=21) (N=347) (N=167)  (N=535)
Father  Height(cm) 175.4+56°  173.0+4.3"  172.624.2° 1729+44  0.022
Weight(kg) 74.0+7.9° 702+7.9°  71.6+83"  70.8+8.1 0.030
Mother  Height(cm) 160.0+4.3 160.5+4.3  160.0+3.6  160.3+4.1 N.S
Weight(kg) 53.3+6.2° 551462 561463 553463 N.S
Father BMI” 24.0+2.1 234+2.3 24.0+24  23.7+2.3 0.021
Mother ~ BMI 20.8+2.6 21.4+2.3"  219+22" 21523 0.019
Father's Underweight 0(0.0) 3(0.9) 1(0.6) 4(0.7) N.S
BMI Normal 14(66.7) 275(79.3)  119(71.3)  408(76.3)
Obese 7(33.3) 69(19.9) 47(281)  123(23.0)
Mother's Underweight 5(23.8) 28(8.1) 10(6.0) 43(8.0) N.S
BMI Normal 15(71.4) 205(85.0)  143(85.6)  453(84.7)
Obese 1(4.8) 24(6.9) 14(8.4) 39(7.3)

1) Obesity index= A A A F(kg)-E =2 T (kg)/XE A F (kg)x100
2) Mean+SD
3) Values with different alphabets within each row are significantly different at a=0.05 by
Duncan’s multiple range test
4) Significance as determined by ANOVA and x*-test
5) NS: Not significant
7) Réhrer index= weight(kg)/height(cm)’x107
8) BMI(Body mass index)= weight(kg)/height(m)?

6) N(%)
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Table 2. Anthropometric characteristics of parent’s by four obesity classification

2-b) Child growth curve index

Child growth curve index?

Variables < 100%  100~120%  >120% Total  P-value”

(N=168) (N=267) (N=100)  (N=535)

Father  Height(cm)  173.4+4.4”  1727+44 172742 1729444  N.§”

Weight(kg) ~ 70.6+85% 70.2+7.3* 726490  70.8+8.1 0.043

Mother  Height(cm) 160.4+4.5 160.3+4.1  160.1+3.3  160.3+4.1 N.S

Weight(kg) 54.1+6.3" 55.8+6.2"  56.3+6.3"  55.3+6.3 0.007

Father ~ BMI 23.5+2.4° 235+2.1* 24327  237+2.3 0.007

Mother ~ BMI 21.0£2.3° 21.7+2.2° 219+22" 21523 0.002

Father's  Underweight — 2(1.2)” 1(0.4) 1(1.0) 4(0.7) N.S
BMI Normal 135(80.4) 208(77.9) 65(65.0)  408(76.3)
Obese 31(18.5) 58(21.7) 34(34.00  123(23.0)

Mother's Underweight — 23(13.7) 14(5.2) 6(6.0) 43(8.0) 0.021
BMI Normal 136(81.0) 232(86.9) 85(85.0)  453(84.7)
Obese 9(5.4) 21(7.9) 9(9.0) 39(7.3)

BMI Percentile index”
Variables < 85th 85-95th > 95th Total ~ P~Vvalue

(N=445) (N=53) (N=37) (N=535)

Father  Height(cm) 172.9+4.4 172.7#4.4  1735+39  172.9+4.4 N.S

Weight(kg) 70.2+7.8° 742493  727+83"  70.8+8.1 0.001

Mother ~ Height(cm) 160.3+4.2 160.7+36  160.3+3.3  160.3+4.1 N.S

Weight(kg) 54.9+6.0° 57.6+7.4°  57.1+65"  55.3+6.3 0.003

Father BMI 235+2.2° 248+2.8  24.1+24™  237+23 0.000

Mother ~ BMI 21.4+2.2° 223428  222+20"  215+23 0.004

Father's  Underweight 3(0.7) 1(1.9) 0(0.0) 4(0.7) 0.001
BMI Normal 352(79.1) 28(52.8) 28(75.7)  408(76.3)
Obese 90(20.2) 24(45.3) 9(24.3) 123(23.0)

Mother’s Underweight 38(8.5) 3(5.7) 2(5.4) 43(8.0) N.S
BMI Normal 380(85.4) 42(79.2) 31(83.8)  453(84.7)
Obese 27(6.1) 8(15.1) 4(10.8) 39(7.3)

1) Height and weight by obesity index (Korean pediatric association)

2) Mean*SD
3) Values with different alphabets within each row are significantly different at a=0.05
by Duncan’s multiple range test

4) Significance as determined by ANOVA and -test
6) N(%)

5) NS: Not significant
7) BMI(Body mass index)= weight(kg)/height(m)?
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Table 3. The family type, parent’s occupation and education level
by obesity classification
3-a) Obesity index

Obsity index"

Variables Underweight Normal Obese Total P-value”
(N=36) (N=161) (N=32) (N=229)
bo oom  OPHA A 23:427  422¢36 411238 421238  N.S”
T e o <& 383+34  39.1+34 389+34  389+34 N.S
ERES 14 2(5.6)” 17(10.6) 5(15.6) 24(10.5) N.S
29 31(86.1) 115(71.4)  22(68.8)  168(73.4)
34 3(8.3) 25(15.5) 5(15.6) 33(14.4)
4 0(0.0) 4(25) 0(0.0) 4(1.7)
A F A A 14(38.9) 84(52.2) 1959.4)  117(51.1) N.S
A EA 20(55.6) 64(39.8) 10(31.3) 94(41.0)
A A 2(5.6) 12(7.5) 3(9.4) 17(7.4)
B 0(0.0) 1(0.6) 0(0.0) 1(0.4)
TR oFH | 35(97.2) 154(95.7)  31(100.0)  221(96.5) N.S
7+ oy 35(97.2) 156(96.9)  32(100.0)  223(97.4) N.S
A7 255 3(8.3) 14(8.7) 5(15.6) 22(9.6) N.S
=S8 1(2.8) 7(4.3) 000.0) 8(3.5) N.S
7] e} 11(30.6) 39(24.2) 6(18.8) 56(24.5) N.S
o112 4 ] fj_%f_—;‘-%alé‘ 20(55.6) 71(44.1) 15(46.9)  106(46.3) N.S
ol - A ] 24 2(5.6) 15(9.3) 0(0.0) 17(7.4)
Aok B 4(11.1) 16(9.9) 0(0.0) 20(8.7)
2+ < 9(25.0) 56(34.8) 17(53.1) 82(35.8)
| 1(2.8) 3(1.9) 0(0.0) 4(1.7)
RIS ppe fj_%f_—;‘-%alé‘ 6(16.7) 31(19.3) 14(43.8) 51(22.3) 0.037
ol - A ] 2 4 4(11.1) 23(14.3) 2(6.3) 29(12.7)
RN A R 1(2.8) 2(1.2) 1(3.1) 4(1.7)
2+ 4 3(8.3) 11(6.8) 1(15.6) 19(8.3)
5 22(61.1) 94(58.4) 10(31.3)  126(55.0)
o ary ook E4 15(41.7) 55(342)  7(219)  77(336) N.S
1E5TA =9 19(52.8) 95(59.0) 24(75.0)  138(60.3)
hetn ¢ 2(5.6) 11(6.8) 1(3.1) 14(6.1)
o] v 1] 8t %—iﬁﬂ%fé 23(63.9) 84(52.2) 12(375)  119(52.0) N.S
15w £ 12(33.3) 76(47.2) 20(625)  108(47.2)
ogw &< 1(2.8) 1(0.6) 0(0.0) 2(0.9)
449 2007 o] &} 3(8.3) 20(12.4) 2(6.3) 25(10.9) 0.026
200~ 4007+ 23(63.9) 97(60.2) 11(34.4)  131(57.2)
400~ 6009+¢1 6(16.7) 29(18.0) 14(43.8) 49(21.4)
6005HL] o] 4 4(11.1) 15(9.3) 5(15.6) 24(10.5)
1) Obesity index= A A& (kg)-EF A 5 (kg)/ExAF(kg)x100  2) Mean+SD 3) N(%)

4) Significance as determined by One way ANOVA and xz—test 5) NS: Not significant
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Table 3. The family type, parent’s occupation and education level
by obesity classification

3-b) Réhrer index
Rohrer index"
Variables Underweight ~ Normal Obese Total  P-value”
(N=11) (N=147)  (N=71)  (N=229)
no oom  CHA A 434317 42038  420+39 42138 N.S”
TTEC ey A 40.3+3.3 387+34  391+33  389+34 N.S
CRES 14 0(0.0) 16(10.97  8(11.3)  24(10.5) N.S
273 11(100.0) 104(70.7)  53(74.6)  168(73.4)
31 0(0.0) 23(156)  10(14.1)  33(14.4)
474 0(0.0) 4(2.7) 0(0.0) 4(1.7)
A F A A 5(45.5) 74(50.3)  38(535)  117(51.1) N.S
A = 6(54.5) 59(40.1)  29(40.8)  94(41.0)
A A 0(0.0) 13(8.8) 4(5.6) 17(7.4)
YA 0(0.0) 1(0.7) 0(0.0) 1(0.4)
TA N o} %] 11(100.0) 140(95.2)  70(986)  221(96.5) N.S
713 El o w1 11(100.0) 142(96.6)  70(98.6)  223(97.4) N.S
A7 ZRER 0(0.0) 14(9.5) 8(11.3) 22(9.6) N.S
ArtzRE 0(0.0) 7(4.8) 1(1.4) 8(3.5) N.S
71 e} 5(45.5) 35(23.8)  16(225)  56(24.5) N.S
ofHA A HEA-eF 7(63.6) 66(44.9)  33(465)  106(46.3) N.S
vl 2] - 2] W] 2 2 19.1) 11(7.5) 5(7.0) 17(7.4)
A e A 0(0.0) 17(11.6) 3(4.2) 20(8.7)
24 3(27.3) 49(33.3)  30(42.3)  82(35.8)
=2l 0(0.0) 4(2.7) 0(0.0) 4(1.7)
oAmuyzel HAEZ-Pe 3(27.3) 24(16.3)  24(33.8)  51(22.3) N.S
vl 2] - 2] W] 2~ 2 2(18.2) 23(15.6) 4(56) 29(12.7)
AAA T2 0(0.0) 2(1.4) 2(2.8) 41.7)
P! 19.1) 12(8.2) 6(85) 19(8.3)
5 5(45.5) 86(585)  35(49.3)  126(55.0)
ofz| gty Fouw £ 3(27.3) 52(35.4)  22(31.0)  77(33.6) N.S
nEen £ 7(63.6) 85(57.8)  46(64.8)  138(60.3)
g sta £ 19.1) 10(6.8) 3(4.2) 14(6.1)
oAmysty Fogu £ 6(54.5) 79(537)  34(479)  119(52.0)  0.037
nEEn £ 4(36.4) 67(45.6)  37(52.1)  108(47.2)
o) st £ 19.1) 1(0.7) 0(0.0) 2(0.9)
454 20074 o] 3} 1(9.1) 20(13.6) 4(5.6) 25(10.9) 0.012
200~ 4005+ 3(27.3) 92(62.6)  36(50.7)  131(57.2)
400~ 6007+ 4(36.4) 23(15.6)  22(31.0)  49(21.4)
6007H$] o] AF 3(27.3) 12(8.2) 9(12.7)  24(10.5)
1) Réhrer index= weight(kg)/height(cm)’x10" 2) Mean+SD 3) N(%)

4) Significance as determined by One way ANOVA and Xz—test
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Table 3. The family type, parents occupation and education level

by obesity classification

3-c) Child growth curve index
Child growth curve index"
Variables <100% 100~120%  =120%  Total  P-value’
(N=65) (N=121) (N=43)  (N=229)
no g OTHA AR 4224377 42.3+39 41.0£35  42.1+38 N.s”
T omy Ay 386+3.1 39.1+36 389+31 389434 N.S
ERES 14 5(7.7)7 14(11.6) 5(11.6) 24(10.5) N.S
2v 51(78.5) 86(71.1) 31(72.1)  168(73.4)
31 9(13.8) 17(14.0) 7(16.3) 33(14.4)
43 000.0) 4(3.3) 000.0) 4(1.7)
A F A A 3147.7) 62(51.2) 24(55.8)  117(51.1) N.S
A = 30(46.2) 48(39.7) 16(37.2)  94(41.0)
A A 4(6.2) 10(8.3) 3(7.0) 17(7.4)
A 0(0.0) 1(0.8) 0(0.0) 1(0.4)
7 o] 5 o1} %] 63(96.9) 115(95.0) 43(100.0)  221(96.5) N.S
7} E) ojmy 63(96.9) 118(97.5) 42(97.7)  223(97.4) N.S
A7 ZRER 6(9.2) 11(9.1) 5(11.6) 22(9.6) N.S
R =SR] 1(15) 7(5.8) 0(0.0) 3(3.5) N.S
71 e} 17(26.2) 28(23.1) 11(256)  56(245) N.S
op A Y MR- #HEH 3147.7) 56(46.3) 19(44.2)  106(46.3) N.S
Zho 2] A1) 2 4] 4(6.2) 10(8.3) 3(7.0) 17(7.4)
A A 10(15.4) 10(8.3) 0(0.0) 20(8.7)
Z+d 4 19(29.2) 42(34.7) 21(48.8) 82(35.8)
=2l 1(1.5) 3(2.5) 0(0.0) 4(1.7)
omyasy  AEA-#E A 14(21.5) 21(17.4) 16(37.2) 51(22.3) N.S
Zho 2] A 1) 2 4] 7(10.8) 19(15.7) 3(7.0) 29(12.7)
A T2 1(15) 1(0.8) 2(4.7) 41.7)
2+ 8(12.3) 7(5.8) 4(9.3) 19(8.3)
5 35(53.8) 73(60.3) 18(41.9)  126(55.0)
oA g FEu £ 24(36.9) 41(33.9) 12(27.9) 77(33.6) N.S
u5eu ¢ 34(523) 75(62.0) 20(67.4)  138(60.3)
usta ¢ 7(10.8) 5(4.1) 2(4.7) 14(6.1)
oAmysty Fgu £ 34(52.3) 66(54.5) 19(442)  119(52.0) N.S
n5ea ¢ 3046.2) 54(44.6) 24(55.8)  108(47.2)
o8t ¢ 1(1.5) 1(0.8) 000.0) 2(0.9)
454 200%F¢ o] &} 6(9.2) 16(13.2) 3(7.0) 25(10.9) N.S
200~ 4007+ 42(64.6) 70(57.9) 19(44.2)  131(57.2)
400~ 6007+ 11(16.9) 21(17.4) 17(395)  49(21.4)
6005H] o] 4 6(9.2) 14(11.6) 4(9.3) 24(105)
1) Height and weight by obesity index (Korean pediatric association) 2) Mean+SD

3) N(%) 4) Significance as determined by ANOVA and x’-test 5) NS: Not significant
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Table 4. The family histories by obesity
4-a) Obesity index

classification

Obesity index"

)

Variables Underweight Normal Obese Total P-value’

(N=36) (N=161)  (N=32)  (N=229)

vt HEE 5 9 12(333)7  47(29.2)  7(21.9)  66(288)  N.SY
ol 2. 24(66.7) 114(70.8)  25(78.1)  163(71.2)

=7 w8l s AAZRE R 1(8.3) 15(31.9)  3(429)  19(28.8) N.S
RAZER 3(25.0) 7(14.9) 0(0.0)  10(15.2)
B 8(66.7) 25(532)  4(57.1)  37(56.1)

el hEE {5 o 7(19.4) 37(23.0)  10(31.3)  54(23.6) N.S
ol 2. 29(80.6) 124(77.0)  22(68.8)  175(76.4)

b F Ak A F 0(0.0) 6(16.2) 4(40.0)  10(185) N.S
RAZRER 1(14.3) 5(135) 1(10.0)  7(13.0)
B 6(85.7) 26(70.3)  5(50.0)  37(68.5)

aAEF NEE §F 4 3(8.3) 6(3.7) 0(0.0) 9(3.9) N.S
oty o 33(91.7) 155(96.3)  32(100.0)  220(96.1)

T aAEEA7E AAREE 1(33.3) 2(33.3) 000.0) 3(33.3) N.S
BAZRER 1(33.3) 1(16.7) 000.0) 2(22.2)
nn 1(33.3) 3(50.0) 000.0) 4(44.4)

AL MEY 57 o 4(11.1) 7(4.4) 000.0) 11(4.8) N.S
by 2 32(88.9) 153(95.6)  32(100.0) 217(95.2)

o el AARFE 2(50.0) 0(0.0) 0(0.0)  2(182) N.S
BAZRER 000.0) 2(28.6) 000.0) 2(18.2)
nn 2(50.0) 5(71.4) 000.0) 7(63.6)

7t 7 o 8(22.2) 17(106)  4(125)  29(12.7) N.S
by 2 28(77.8) 144(89.4)  28(87.5)  200(87.3)

F7F 17t AA T2 4(50.0) 7(41.2) 1(25.0)  12(41.4) N.S
BAZRER 000.0) 000.0) 000.0) 0(0.0)
B 4(50.0) 10(58.8)  3(75.0)  17(58.6)

1) Obesity index= A AT (kg)-EF A 5 (kg)/3EF A (kg) X 100

2) N (%) ,
3) Significance as determined by x°-test
4) NS: Not significant
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Table 4. The family histories by obesity classification
4-b) Rohrer index

Réhrer index”

Variables Underweight Normal Obese Total P-value”
(N=11) (N=147)  (N=71)  (N=229)
udet MY f5 3(27.3)? 43(29.3)  20(282)  66(288)  N.S¥
by 2 8(72.7) 104(70.7)  51(71.8)  163(71.2)
F7F gt AAzFR 1(33.3) 10(23.3)  8(40.0)  19(28.8)  0.043
BAZRER 2(66.7) 7(16.3) 1500  10(15.2)
nn 000.0) 26(60.5) 11(55.0) 37(56.1)
T 7Y 5% o 0(0.0) 36(24.5)  18(25.4)  54(23.6) N.S
oly 2 11(100.0)  111(755) 53(74.6) 175(76.4)
T Sl AA T2 0(0.0) 6(16.7) 4(222)  10(185) N.S
EAZREE 0(0.0) 6(16.7) 1(5.6) 7(13.0)
nn 000.0) 24(66.7)  13(72.2)  37(68.5)
uAEFE AEY F5 9 1(9.1) 6(4.1) 2(2.8) 9(3.9) N.S
by 2 10(90.9) 141(95.9)  69(97.2)  220(96.1)
b mAEZAY AARRER 1(100.0) 1(16.7) 1(50.0)  3(33.3) N.S
EAZER 0(0.0) 1(16.7) 150.0)  2(22.2)
iy 0(0.0) 4(66.7) 0(0.0) 4(44.4)
AT VEE fR o 1(9.1) 7(4.8) 3(4.3) 11(4.8) N.S
ol 2. 10(90.9) 140(95.2)  67(95.7)  217(95.2)
FE AZAARJMIE AARER 0(0.0) 2(28.6) 0(0.0) 2(18.2) N.S
EAZER 0(0.0) 2(28.6) 0(0.0) 2(18.2)
B 1(100.0) 3(429)  3(100.0)  7(63.6)
& HEY FF o 4(36.4) 15(102)  10(14.1) 29(127)  0.038
ol 2. 7(63.6) 132(89.8) 61(85.9)  200(87.3)
I AAZRE R 2(50.0) 7(46.7) 3(30.0)  12(41.4) N.S
EAZEE 0(0.0) 0(0.0) 0(0.0) 0(0.0)
nn 2(50.0) 8(53.3) 7(70.0)  17(58.6)

1) Réhrer index= weight(kg)/height(cm)*x10
2) N(%) ,

3) Significance as determined by Xo-test
4) NS: Not significant
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Table 4. The family histories by obesity classification
4-c) Child growth curve index

Child growth curve index"

Variables < 100% 100~120%  >120%  Total  P-value”
(N=65) (N=121) (N=43)  (N=229)
vt HEE 5 9 21(32.3)”7  35(289) 10(233)  66(288)  N.8¥
by 2 44(67.7) 86(71.1) 33(76.7)  163(71.2)
7 nd gt AA TR 2095) 12(34.3) 5(50.0)  19(28.8) 0.057
BAZER  6(286) 4(11.4) 0(0.0) 10(15.2)
o 13(61.9) 19(54.3) 5(50.0)  37(56.1)
T s §5 0 o 12(18.5) 29(24.0) 13(30.2)  54(23.6) N.S
ol 2. 53(81.5) 92(76.0) 30(69.8)  175(76.4)
b Fm Ak AAZER  000.0) 6(20.7) 4(30.8)  10(185) N.S
BAZRER  2(167) 4(13.8) 1(7.7) 7(13.0)
Bo 10(83.3) 19(65.5) 8(615)  37(685)
aAEF NEE §F 4 4(6.2) 5(4.1) 0(0.0) 9(3.9) N.S
ol 2. 61(93.8)  116(95.9)  43(100.0) 220(96.1)
b mAEZA AARER 1(25.0) 2(40.0) 0(0.0) 3(33.3) N.S
BAZER  1(250) 1(20.0) 0(0.0) 2(22.2)
o 2(50.0) 2(40.0) 0(0.0) 4(44.4)
TN JpEE f o 4(6.2) 6(5.0) 1(2.4) 11(4.8) N.S
by 2 61(93.8)  115(95.0)  41(976) 217(95.2)
FF ASAARIZE HIARFE 2(50.0) 0(0.0) 0(0.0) 2(18.2) N.S
BAZER  00.0) 2(33.3) 0(0.0) 2(18.2)
nn 2(50.0) 4(66.7) 1(100.0)  7(63.6)
7t 7 o 11(16.9) 12(9.9) 6(14.0)  29(12.7) N.S
oly 2 54(83.1)  109(90.1)  37(86.0)  200(87.3)
F7F $elvt AAZTZ  6(54.5) 5(41.7) 1167 12(41.4) N.S
BAZER  00.0) 0(0.0) 0(0.0) 0(0.0)
nn 5(45.5) 7(58.3) 5(83.3)  17(58.6)

1) Height and weight by obesity index (Korean pediatric association)
2) N(%)

3) Significance as determined by Xo-test

4) NS: Not significant
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Table 5. The exercise and sedentary activities by obesity classification

5-a) Obesity index

Obesity index"

Variables Underweight Normal Obese Total P-value”
(N=36) (N=161) (N=32) (N=229)
ol o] 28(77.8)”  110(68.3)  20(62.5)  158(69.0)  N.S¥
oty 8(22.2) 51(31L.7) 12(37.5) 71(31.0)
TEER A= 18(64.3) 67(60.9) 15(75.0)  100(63.3) N.S
3 0(0.0) 7(6.4) 0(0.0) 7(4.4)
T 2(7.1) 12(10.9) 1(5.0) 15(9.5)
71t 7(25.0) 19(17.3) 3(15.0) 29(18.4)
R 1(3.6) 5(45) 1(5.0) 7(4.4)
PRAPR 13) ) 5/ 3(10.7) 14(12.7) 2(10.0) 19(12.0) N.S
1-23]/% 3(10.7) 17(155) 4(20.0) 24(15.2)
3-43)/F 0(0.0) 10(9.1) 3(15.0) 13(8.2)
58] o) /F 22(78.6) 69(62.7) 11(55.0)  102(64.6)
13 EEAIF 1A17Fe] % 25(89.3) 98(89.1) 17(85.0)  140(88.6) N.S
1A Zke) g 3(10.7) 12(10.9) 3(15.0) 18(11.4)
PR 2-3X17H/< 1(2.8) 7(4.3) 2(6.3) 10(4.4) N.S
1-2417/< 12(33.3) 40(24.8) 10(31.3) 62(27.1)
1A 7ke) 3/ 18(50.0) 75(46.6) 13(40.6)  106(46.3)
&7 S 5(13.9) 39(24.2) 7(21.9) 51(22.3)
} 3A|ke /4 2(5.6) 7(4.3) 2(6.3) 11(4.8) N.S
TVA Z A7
2-3X17H/< 5(3.9) 20(12.4) 4(12.5) 29(12.7)
1-2417/< 13(36.1) 61(37.9) 11(34.4) 85(37.1)
1A 7ke) 3/ 14(38.9) 48(29.8) 10(31.3) 72(31.4)
B2 = 2(5.6) 25(15.5) 5(15.6) 32(14.0)
FHAZE 9.0£0.5” 8.9+0.6 8.8+0.7 8.9+0.6 N.S

1) Obesity index= A A A 5 (kg)- 3% = 2| 5 (kg)/3E 5 2 5 (kg)*x100

2) N(%)

3) Significance as determined by ANOVA and X -test

4) NS: Not significant
5) Mean+SD

_43_



Table 5. The exercise and sedentary activities by obesity classification

5-b) Reéhrer index

Rohrer index”

Variables Underweight Normal Obese Total P-value”
(N=11) (N=147)  (N=71)  (N=229)

ER o] 10(90.9)” 97(66.0)  51(71.8) 158(69.0)  N.S"
oly 1(9.1) 50(34.0)  20(282)  71(31.0)

LEERF B = 6(60.0) 60(61.9)  34(66.7) 100(63.3)  N.S
Gk 0(0.0) 4(4.1) 3(5.9) 7(4.4)
=T 0(0.0) 11(11.3) 4(7.8) 15(9.5)

71 et 4(40.0) 19(19.6) 6(11.8)  29(18.4)
A=, 59 0(0.0) 3(3.1) 4(7.8) 7(4.4)

3T 13) ) 5/ 1(10.0) 13(13.4) 5(9.8) 19(12.0) N.S
1-23]/F 1(10.0) 12(12.4)  11(21.6)  24(15.2)
3-43]/F 0(0.0) 8(8.2) 5(9.8) 13(8.2)

53] 0] /5 8(80.0) 64(66.0)  30(58.8)  102(64.6)

13] &5/ 1A 7oA 9(90.0) 85(87.6)  46(90.2) 140(886)  N.S
IR Edasi ) 1(10.0) 12(12.4) 5(9.8)  18(11.4)

QAT 2-3A171/Y 0(0.0) 4(2.7) 6(8.5) 10(4.4) N.S
1-2417H/< 4(36.4) 39(265) 19(268)  62(27.1)
1A 7ol 8/ 5(45.5) 63(46.3)  33(465)  106(46.3)
a7 e 2(18.2) 36(24.5) 13(183)  51(22.3)

TV A 3R/ 1(9.1) 8(5.4) 2(2.8) 11(4.8) N.S
2-3A171/Y 0(0.0) 17(116)  12(169)  29(12.7)
1-2A13H/¢ 2(18.2) 55(37.4)  28(39.4)  85(37.1)

IR ANV 7(63.6) 45(30.6)  20(282)  72(31.4)
w7 g 1(9.1) 22(15.0) 9(12.7)  32(14.0)
FH Az 89+0.3” 9.0£0.6 9.0+0.7  89%06 N.S

1) Réhrer index= weight(kg)/height(cm)*x10"

2) N(%)

3) Significance as determined by ANOVA and X -test
4) NS: Not significant

5) Mean+SD

_44_



Table 5. The exercise and sedentary activities by obesity classification

5-c) Child growth curve index

Child growth curve index”

Variables <100% 100~120%  >120%  Total P value’
(N=65) (N=121) (N=43)  (N=229)
>E ol o 46(70.8)” 84(69.4) 28(65.1)  158(69.0)  N.S”
ol 2 19(29.2) 37(30.6) 15(34.9)  71(31.0)
TEER IR 31(67.4) 48(57.1) 21(75.0)  100(63.3)  N.S
3 0(0.0) 5(6.0) 2(7.1) 7(4.4)
T 2(4.3) 12(14.3) 1(3.6) 15(9.5)
71 e} 12(26.1) 14(16.7) 107 29(18.4)
B % 5o 1(2.2) 5(6.0) 1(3.6) 7(4.4)
3T 13] ] 5/ 4(8.7) 13(15.5) 2(7.1) 19(12.0) N.S
1-23]/5 3(65) 15(17.9) 6(21.4)  24(152)
3-43)/F 3(65) 8(9.5) 2(7.1) 13(8.2)
53| o)/ 36(78.3) 48(57.1) 18(64.3)  102(64.6)
13] &5/ 142k % 40(87.0) 75(89.3) 25(89.3)  140(886)  N.S
1A 7hw] vh 6(13.0) 9(10.7) 3(10.7) 18(11.4)
S AT 2-3X17H/< 1(1.5) 7(5.8) 2(4.7) 10(4.4) 0.024
1-2A171/< 25(385) 23(19.0) 14(32.6)  62(27.1)
1Azl 8k/Y 32(49.2) 57(47.1) 17(395)  106(46.3)
A e 7(10.8) 34(28.1) 10(23.3)  51(22.3)
3A1zkel /Y 3(4.6) 6(5.0) 2(4.7) 11(4.8) N.S
TV AR s/9 9(13.8) 13(10.7) 70163)  29(127)
1-2A17/< 25(385) 46(38.0) 14(32.6)  85(37.1)
1Azl 8l/Y 23(35.4) 35(28.9) 14(32.6)  72(31.4)
B et 5(7.7) 21(17.4) 6(14.0)  32(14.0)
FHAZE 9.0+0.6” 8.9+0.6 8.8+0.7 8.9+0.6 0.554

1) Height and weight by obesity index (Korean pediatric association)
2) N(%) ,

3) Significance as determined by ANOVA and Xo-test

4) NS: Not significant

5) Mean+SD
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Table 6. Dietary habit related to skipping meals and snack intake
and frequency of dining out by obesity classification
6-a) Obesity index

N(%)
Obesity index”
Variables Underweight Normal Obese Total P-value’
(N=36) (N=161) (N=32)  (N=229)
o 3(8.3) 25(155)  3(94) 31135 NS
A2 F5
oty o 33(91.7) 136(84.5)  29(90.6)  198(86.5)
o}z 3(100.0) 19(76.0)  3(100.0)  25(80.6) N.S
A2 7Y A 0(0.0) 1(4.0) 0(0.0) 1(3.2)
A4 0(0.0) 5(20.0) 0(0.0) 5(16.1)
Az o] AlZko] glofA 3(100.0) 17(68.0) 2(66.7)  22(71.0) N.S
2] o] gloj A 0(0.0) 1(4.0) 1(33.3) 2(6.5)
h2S oA 0(0.0) 4(16.0) 0(0.0) 4(12.9)
Aszd wid 0(0.0) 1(4.0) 0(0.0) 1(3.2)
HFHH o7 0(0.0) 2(8.0) 0(0.0) 2(6.5)
71 8 2= 38| o) /¥ 0(0.0) 6(3.7) 3(9.4) 9(3.9) N.S
SNy | %] T =
23]/4 12(33.3) 57(35.4) 8(25.0)  77(33.6)
138/ 20(55.6) 83(51.6)  18(56.3) 121(52.8)
Aol = 4(11.1) 15(9.3) 3(9.4) 22(9.6)
2 F 5 |2} 14(38.9) 33(205) 17(53.1)  64(27.9) 0.000
- 5(13.9) 45(28.0) 4(125)  54(23.6)
o 6(16.7) 9(5.6) 3(9.4) 18(7.9)
g, =5 000.0) 9(5.6) 1(3.1) 10(4.4)
7} 7(19.4) 41(25.5) 3(9.4) 51(22.3)
e 3(8.3) 2(1.2) 0(0.0) 5(2.2)
- 1(2.8) 22(13.7) 4(125)  27(11.8)
o) 4515 28] o) /¥ 1(2.8) 0(0.0) 0(0.0) 1(0.4) 0.037
e 18)/9 0(0.0) 1(0.6) 0(0.0) 1(0.4)
13] o] /5 12(33.3) 71(44.1)  19(59.4)  102(44.5)
1351 4/4 20(55.6) 63(39.1)  13(406)  96(41.9)
72| ¢tstch 3(8.3) 26(16.1) 0(0.0) 29(12.7)
9] A A] = 8(22.2) 35(21.7) 6(18.8) 49(21.4) N.S
=249 1t HEolg 28(77.8) 117(7277)  24(75.0)  169(73.8)
At 0(0.0) 3(1.9) 0(0.0) 3(1.3)
2 e 0(0.0) 6(3.7) 2(6.3) 8(3.5)
o055 13] 0]/ 0(0.0) 5(3.1) 0(0.0) 5(2.2) 0.018
0 13] o] /5 9(25.0) 54(335)  17(53.1)  80(34.9)
135]¢14/4 16(44.4) 41(255) 11(344)  68(29.7)
79 b =tk 11(30.6) 61(37.9) 4(12.5) 76(33.2)

1) Obesity index= | A & (kg)-E & A = (kg)/3E T A 5 (kg)*100
2) Significance as determined by Xo-test 3) NS: Not significant
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Table 6. Dietary habit related to skipping meals and snack intake
and frequency of dining out by obesity classification
6-b) Réhrer index

N(%)
Réhrer index”
Variables Underweight Normal Obese Total P-value”
(N=11) (N=147) (N=71) (N=229)
aa on O 0(0.0) 25(17.0) 6(85) 31(135) N.§”
=1 T
oty o 11(100.0) 122(83.0)  65(91.5)  198(86.5)
A2 7y op 0(0.0) 20(80.0) 5(83.3) 25(80.6) N.S
A 0(0.0) 1(4.0) 0(0.0) 1(3.2)
A4 0(0.0) 4(16.0) 1(16.7) 5(16.1)
A2 ol f  AlZFe] §lojA 0(0.0) 18(72.0) 4(66.7) 22(71.0) N.S
2] 8o glojA 0(0.0) 1(4.0) 1(16.7) 2(6.5)
AL WA 0(0.0) 3(12.0) 1(16.7) 4(12.9)
AFzd ol 0(0.0) 1(4.0) 0(0.0) 1(3.2)
HFHH o7 0(0.0) 2(8.0) 0(0.0) 2(6.5)
rA8l4 3301/ 0(0.0) 42.7) 5(7.0) 9(3.9) N.S
23)/4 2(18.2) 55(37.4)  20(28.2) 77(33.6)
13/9 8(72.7) 73(49.7)  40(56.3)  121(52.8)
A2 ¢t =t} 1(9.1) 15(10.2) 6(8.5) 22(9.6)
A 5 A 3(27.3) 32(21.8)  29(40.8) 64(27.9) 0.019
- 109.1) 40(27.2)  13(18.3) 54(23.6)
o 3(27.3) 9(6.1) 6(8.5) 18(7.9)
g, = 0(0.0) 7(4.8) 3(4.2) 10(4.4)
7} 3(27.3) 38(259)  10(14.1) 51(22.3)
RS 109.1) 42.7) 0(0.0) 5(2.2)
T 0(0.0) 17(11.6) 10(14.1) 27(11.8)
oage 23| o)A/ 0(0.0) 1(0.7) 0(0.0) 1(0.4) N.S
13)/4 0(0.0) 1(0.7) 0(0.0) 1(0.4)
13] o] /5 6(54.5) 59(40.1)  37(52.1)  102(445)
1301 4/4 4(36.4) 63(42.9)  29(40.8) 96(41.9)
Al ¢tk 1(9.1) 23(15.6) 5(7.0) 29(12.7)
BIER = 3(27.3) 33(224)  13(18.3) 49(21.4) N.S
S 7t BET 8(72.7) 107(72.8)  54(76.1)  169(73.8)
Ao 0(0.0) 2(1.4) 1(1.4) 3(1.3)
23 0(0.0) 5(3.4) 3(4.2) 8(35)
H 3¢ 13)o14/d 0(0.0) 42.7) 1(1.4) 5(2.2) N.S
13] o] /5 109.1) 51(347)  28(39.4) 80(34.9)
1301 4/4 7(63.6) 42(286)  19(26.8) 68(29.7)
A2 et =t} 3(27.3) 50(34.0)  23(32.4) 76(33.2)

1) Réhrer index= Weight(kg)/height(cfm)SXlO7
2) Significance as determined by x’-test 3) NS: Not significant
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Table 6. Dietary habit related to skipping meals and snack intake
and frequency of dining out by obesity classification
6-c) Child growth curve index

N(%)
Child growth curve index"
Variables < 100%  100~120%  >120% Total  P-value”
(N=65) (N=121) (N=43) (N=229)
a4 5 9 5(7.7) 22(18.2) 4(9.3) 31(135) N.§?¥
o e 60(92.3) 99(81.8) 39(90.7)  198(86.5)
A4 74 oA 3(60.0) 18(81.8) 4(100.0) 25(80.6) N.S
A4 000.0) 1(45) 0(0.0) 1(3.2)
A9 2(40.0) 3(13.6) 0(0.0) 5(1.61)
A4 o]lf  Alzto] glojA 3(60.0) 16(72.7) 3(75.0) 22(71.0) N.S
2 &o] glojA 0(0.0) 1(45) 1(25.0) 2(6.5)
S HolA 1(20.0) 3(13.6) 0(0.0) 4(12.9)
ANz vl 000.0) 1(45) 0(0.0) 1(3.2)
RSNt 1(20.0) 1(45) 0(0.0) 2(6.5)
2 84 33014/ 2(3.1) 4(3.3) 3(7.0) 9(3.9) N.S
23]/Y 21(32.3) 47(38.8) 9(20.9) 77(33.6)
131/ 36(55.4) 60(49.6) 25(58.1)  121(52.8)
A9 gty e 6(9.2) 10(8.3) 6(14.0) 22(9.6)
T 20(30.8) 23(19.0) 21(488)  64(27.9) 0.002
T 19(29.2) 28(23.1) 7(16.3) 54(23.6)
w 6(9.2) 9(7.4) 3(7.0) 18(7.9)
gt 0(0.0) 8(6.6) 2(4.7) 10(4.4)
SIS 13(20.0) 33(27.3) 5(11.6) 51(22.3)
sas 4(6.2) 1(0.8) 0(0.0) 5(2.2)
S+ 3(4.6) 19(15.7) 5(11.6) 27(11.8)
olA 34 23| o] A/Y 1(15) 0(0.0) 0(0.0) 1(0.4) N.S
13/9 0(0.0) 1(0.8) 0(0.0) 1(0.4)
13] 012/ 22(33.8) 56(46.3) 24(55.8)  102(44.5)
13]o]7d/4 34(52.3) 45(37.2) 17(39.5) 96(41.9)
A< ¢tttk 8(12.3) 19(15.7) 2(4.7) 29(12.7)
9] 2] A] A= 15(23.1) 27(22.3) 7(16.3) 49(21.4) N.S
A9 7+ HEFot 49(75.4) 88(72.7) 32(74.4)  169(73.8)
EER=s 1(15) 1(0.8) 1(2.3) 3(1.3)
2 mE At 0(0.0) 5(4.1) 3(7.0) 8(3.5)
7 35 13 o] a/d 0(0.0) 4(3.3) 1(2.3) 5(2.2) 0.059
13] 012/ 20(30.8) 39(32.2) 21(488)  80(34.9)
13]014/4 25(38.5) 30(24.8) 13(30.2)  68(29.7)
A gty e 20(30.8) 48(39.7) 8(18.6) 76(33.2)

1) Height and weight by obesity ind}ex (Korean pediatric association)
2) Significance as determined by x°“-test 3) NS: Not significant
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AR Z2AE AF Ao 3k A= <Table 7>3 Zoh. dAA thAA9
&3t Adol i AAFT 75.0%9, A&

2]
65.2%, B]WFS 62.5% O 2 UEWT. AR FAFES =HE H

i

’

ok

f0] 73.0%, BEY AT 19.7%, 7)1 ke] 2.0% o= YERG o
ol Ax Bk, Zgo] HYLo]l 70.00% AAZ= 74.1%3 AT
(3}

73.3%° Hl3] H2 AHAE B FY94Q Hol= Atk RILF GCIHA
[e)

B8yl 0194 Ao vkl A= 54, FAATtl s 64, AAFT
A= TAE BvtolsdF5 H8&itol7l ofFlom {Fo%Ql olE H It
(p<0.05). GCI#4 Ao M % H|vtt ob5 ol H&rjo]7l ooz o
TH(p<0.05)..

857 AAANSRE FHAE Af7t 36.2%, A4S dwke] 31.6%,
oJx}e]l ALTIF 14.5%, F1E EFHAI; 9.9% o2 JERGor 0lBA A
3 v vkt GAabrol e FYA S AR 242 45.0%, 38.1%= 7R ek
o, AAFTANME A2 Fedo] 44 .4%= 7HF AT

SofR g9 ATT7t e “ul “gtar SHE Abde] AAA SR 7.2%
RaL, 92.8%7F " oby Qe  #a FHIPom {FoA0 Aol= IATH. RI
w4 A vukgo]l 15.20% AT 4.1%0 v]&) AFo] folHow © @

ol

o] Z7FatH(p<0.05). GCIFAA Ao % >120%" 17.9%= 100~ 120%-
6.4%7 <100%~ 2.2%°) H] &) A Fo] FHdor Z71etgtH(p<0.05).
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Table7. The intake of health supplementary foods by obesity classification

7-a) Obesity index

Obesity index"

Variables Underweight Normal Obese Total P-value”
(N=36) (N=161) (N=32)  (N=229)
AZAE 24 dn 27(75.0)” 105(65.2)  20(625) 152(66.4)  N.S%
T glot 9(25.0) 56(34.8)  12(375)  77(33.6)
A7 A E Hof 5 20(74.1) 77(733)  14(70.0)  111(73.0) N.S
== 7174 %<k 0(0.0) 2(1.9) 1(5.0) 3(2.0)
o ] EF91 A 5(18.5) 20(19.0) 5(25.0)  30(19.7)
7] E} 2(7.4) 6(5.7) 0(0.0) 8(5.3)
B8 1o 72415 64+23" 54425  64+22 0.017
o ALe] A 3(11.1) 15(14.3) 4(20.0) 22(14.5) N.S
58 571 ar 2(7.4) 11(10.5) 2(10.0) 15(9.9)
FAbe A 6(22.2) 40(38.1) 9(45.0)  55(36.2)
Al o] g ek 12(44.4) 32(30.5) 4(20.0)  48(31.6)
7] e} 4(14.8) 7(6.7) 1(5.0 12(7.9)
e g & o 0(0.0) 8(7.6) 3(15.0) 11(7.2) N.S
ASZ7F 9% o e 27(100.0) 97(92.4)  17(85.0)  141(92.8)
Réhrer index”
Variables Underweight Normal Obese Total P-value
(N=11) (N=147) (N=71) (N=229)
ARAE B Qo 8(72.7) 98(66.7)  46(64.8)  152(66.4) NS
A gl 3(27.3) 49(333)  25(35.2)  77(33.6) '
AR ZAE B & 6(75.0) 75(765)  30(65.2)  111(73.0) N.S
=7 7179 % ok 0(0.0) 1(1.0) 2(4.3) 3(2.0)
] EF91 A 2(25.0) 16(16.3)  12(26.1)  30(19.7)
7] EFE 0(0.0) 6(6.1) 2(4.3) 8(5.3)
B8 o] 7.3+1.8° 6.652.2"  59+24%  6.4+22 N.S
. oAbl A 1(12.5) 12(12.2) 9(19.6)  22(145) N.S
el ] 0(0.0) 12(12.2) 3(6.5) 15(9.9)
F9AE AF 3(37.5) 35(35.7)  17(37.0)  55(36.2)
Al o] whek 4(50.0) 31(31.6)  13(28.3)  48(31.6)
7] e} 0(0.0) 3(8.2) 4(8.7) 12(7.9)
S e o] 0(0.0) 4(4.1) 7(15.2) 11(7.2) 0.040
AsZ7F 5% olU Qe 8(100.0) 94(95.9)  39(84.8) 141(92.8)

1) Obesity index= A A A Z(kg)-E &

2) N(%)
3) Mean+SD

A5 (kg)/F =A% (kg)x100

4) Values with different alphabets within each row are significantly different at a=0.05

by Duncan’s multiple range test )
5) Significance as determined by One way ANOVA and X -test
6) NS: Not significant

7) Réhrer index= weight(kg)/height(cm)*x10’
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Table7. The intake of health supplementary foods by obesity classification

7-b) Child growth curve index
Child growth curve index"
Variables <100%  100~120%  =120%  Total  P-value®
(N=65) (N=121) (N=43)  (N=229)
ARNE Bg Ao 46(70.8)7  78(645)  28(65.1)  152(664)  N.S”
i gl 19292)  43(355)  15(349)  77(336)
A EAE Hop =g 35(76.1) 57(73.1)  19(67.9)  111(73.0) N.S
z5 7143 7 <k 1(2.2) 1(1.3) 1(3.6) 3(2.0)
H EFR1A] 7(15.2) 16(20.5) 7(25.0) 30(19.7)
7 ebE 3(6.5) 4(5.1) 1(3.6) 8(5.3)
HE ol 70£1.9""  62£23™ 59425 6422 0.050
oJAke] A 5(10.9) 10(12.8) 7(25.0) 22(14.5) N.S
58 571 #Fal 3(6.5) 10(12.8) 2(7.1) 15(9.9)
FoAgEE  12(26.1) 32(41.0)  11(39.3)  55(36.2)
At o ek 21(45.7) 20(25.6) 7(25.0) 48(31.6)
71 & 5(10.9) 6(7.7) 1(3.6) 12(7.9)
GhofE g% o 1(2.2) 5(6.4) 5(17.9) 11(7.2) 0.038
AFS7F % ol 45(97.8) 73(936)  23(82.1)  141(92.8)

1) Height and weight by obesity index (Korean pediatric association)

2) N(%)

3) Mean+SD

4) Values with different alphabets within each row are significantly different at a=0.05
by Duncan’s multiple range test )

5) Significance as determined by ANOVA and x*-test

6) NS: Not significant
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AshetA 54
1) lipid profile
dH X AxTo] #3 A <Table 80 AAHO o}, dAHY ==

2HE(T0)2 01 Ay H|gtolzo]  181.2+28.3mg/dlZE  AAF

T}

o}
(p<0.05). 11} BMIZ A3 AP =95thito] 182.3+25.Img/dl=

170.0£27.7mg/d1 2}, A4t 175.7£29.6mg/dlol H|&] foldo=z

32

e i
52

(p<0.05). RI, GCIZ A3 AoA H|¥hroA fFoHo=

85th-95th* 179.2+430.5mg/d1 2 <85thm| ¥t 174.7+29.3mg/dlol w3l &%
S oAl Apolis HolA] Gkt Fig 2>
LDL-c OI%Hg A3} AAFT 98.8+26.8mg/dl, A2

)
>
2
M
—
o
=
=
_|_
ﬂ
CJJ
=]
o
~
(@

v Wk 111.8427.2mg/dlo®  H|WETL  EF7MESE &

T} (p<0.05). RIS} GCIAA ZAyfo| Mz wntolso] AAZFw Aol H]s)

Ao ®E FUTH(p<0.05). BMI¥A A3} =95thwro] 114.3+24.0mg/dl o=

85th-95tha* 109.8+30.3mg/d1 @} <85tha* 103.2+27.2mg/dlell Bl freo] 4o
= FUTH(p<0.05).

HDL-c= 0174 A3} w)vha 52.048.8mg/dl2 AAST 57.7+9.4mg/d1 3}
AT 57.8410.3mg/dlel HE] fo]Fo® Weth(p<0.001). RILF GCIFA
A A% Hgro]  fojAH o uQIth(p<0.001). BMIFHE AdoA®
>95thao]  48.9+8.5mg/dl®=  85th-95thi  54.0+9.1mg/d1¥}  <85th
57.9+10.0mg/dlol B8] FrelA o' Skth(p<0.001).

SAAR(TG) S 014 A3t AAT 67.7£31.Img/dl, BT 67.1+£34.0
mg/dl, WY 87.4+46.4mg/d1Z H|TlolEol A FAXHe] FFo] oK
2 EA YERSTHp<0.001). GCI¥HY Ao A& H|FtolsUdrS T67F 24
O % FH(p<0.001). RIFE Adfoll A= H|Rkato] 82.7+46.1 mg/dl= A A
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FT 66.4133.mg/d1F AT 64.6+29.3ng/dlo] ME] foFow =oirh
(p<0.001). 5olg H& AA|TLo] A S4AY -
#A Ao A= =95thato] 95.1438.2mg/dl = 85th-95tha* 76.8+43.9mg/dl
¥} 85thv] g 67.5+34.5mg/dlol vl fold o= =3th(p<0.001).
A de fay BEe] ¥ TC, LDL-C, TGE BIvt=e}l v & sl
Hiwktol M 7h e £AE B e 5 ge AnE A, o
oF Wref 2 HDL-C wiwkimel whejelste] wiwkatol A 7 GA YEpsih. A
T AAEY] S A e FH AAsE7F Antee] wep fo A
QA ApolE BT ollg A= InbH o R HWIETVL TSR FE s
, HDL-ci= vhe A welvhs AR dASG e,

al
A2 wEe BANARY 20058 FRNAGGYEAL WEAse] st H)

r'lj
=1
ek
2

g
Ly

=

1 uFHaHEI T FHES 27 31.8%, 27.9%, 8.2%= 304
o d AT 1/30] AWPHA Ase] M AW FLNES Mol A
a1 s 10d19] ASolE 31.6%7F AHL ZEl~HE2EES 1o
E3] dAb= 39.8%0l o] Et}. Steinberger & Danielsi W= H]Wlo}ls <]
60.0%7F A EHA Aol AFaAS 17HA o) AYaL glge] ®argh vb gl
HY R A Asel e HjgtelEe A HL-C FE7F AAAT obE R

& FAE Belnh. g, vnk, AlSE AEH S Fo] B HL-CO] Ha

K
%0
)
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2) Insulin resistance related profile

Aded AP Adg At Aol gk A= <Table 8> A A&}
Atk L Hluk obFo] glo] Ee FPANE BYd 248 V5 A7
o= el 019 A A= {94 zkol7t fAAT. == 0
A Ayt A mekt(11.419 . 4pU/ml)ol, AT (7.517.3u0/nl) 2, AAZF
T(4.74£3.0pU/m) ol HlE  FYAH O R =9k (p<0.001). RISH GCIHA 2}
oAM= HlWko]l FojFor F}TH(p<0.001). BMIAA Aol A= =95thwt
o] 85th-95thwr ¥} <85th+roll HIal] #Fo%4 o & =k TtH(p<0.001).

oz AT AP <A HOMA-IRS M (2.1+1.8)0], AAT
(1.4+1.5)3 AAST(0.910.5)0 Bl&) F92o= =9t (p<0.001). RIS}
GCIAA Ao mvkgto] {FoA o2 #H4rh(p<0.001). BMIAE A}
>95thwo] 2.42 85th-95th* 1.93} <85thw* 1.99] H|&f Hojdoz &gk}
(p<0.001). HOMA-IRe] oW Al ¥&HdTo] A4HAE FA e oo
2 gxo]l BdE 2AVF wrhe 2 oudt. -7 vl A& 19961 ol
20A191 A oM ZEAI &) Al H 1,917 S o R SHI T
o} FEHGo] ar, 7| HF+l FFAXF HOMA-IRFEC] 2.5% o1 o] & 7]

FHow A}%ME S ol JRoA AFE AMEEE V) EHTE DX

01[‘1

OH
e

Aed

-

off

-
T

a2}

Lo
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-minase) % GPT(glutamic-pyruvic transaminase)®] &% &%+ <Table
gl AAIHATE. Aol o] FAH GOTel AGW = 5-401U/L, GPTE
0-35 IU/LE o] %<& 2389 S u 7% Foj7} glvta dakda™,

Bz} Aol A 01, RI, GCI, BMI 47FA] BIwbs-gw R So] A GOTE
o] AQl zol= I

GPTE 014 ZAFboll A wlgkto]l 29.2+14.1 IU/LE AAST 20.0+4.1
[U/L3 A2 21.3+5.2 10/Lel vla] fro)dog =A veETtH(p<0.001).
RIS GO Ao M= H|gkito] AxFw 2 gdato] nld fFofdoz =
UTHp<0.001). BMI 4 Ay} >95thw*o] 33.4+15.3 IU/LE 85th-95th
25.6+£11.8 IU/L¥ <85tha 21.0+5.0 IU/Lel Hlal fFeFoz =9t
(p<0.001). GOT<} GPT7} B A7 ®fle] sfdatgion o= 43 hds
AT oo s 3 043 T dAFstE dAe

w3 o] GPT7Z} GOTel ®)&] w]wtoz <lal x|ukzhol] wizkalA] whS3hrbs
510?,)104)&r Aolo o] A]H}F7lo] BB pjale)] v]olditli= Apalel] H]=
¥, PV o} 1Afe] FaF AHh W F des wawh
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Table 8. Plasma lipid profiles and the biomarkers for insulin resistances
by four obesity classification

8-a) Obesity index

Obesity index"

Variables Underweight Normal Obese Total P-value”
(N=85) (N=367) (N=83) (N=535)
Lipid profiles
TC mg/dL 170.0£27.7°*  175.7+29.6™ 181.2+283" 1756+292  0.046
HDL-c mg/dL 57.7+9.4° 57.8+10.3" 52.0+88*  569+10.1  0.000
LDL-c? mg/dL 98.8+26.8° 104.4+27.3*  111.8+27.2>  104.7#274  0.009
TG mg/dL 67.7+31.1° 67.1+34.0° 87.4+46.4°  70.3+365  0.000
Insulin resistance related profile
FBS mg/dL 74.8+7.4 76.6+6.6 75.846.6 76.246.8 N.S”
Insulin pU/mL 4.7+3.0° 75+7.3 11.449.4° 7.7+7.4 0.000
HOMA-IR” 0.9+0.5 14+15° 2.141.8° 1515 0.000
Blood test
GOT IU/L 25.7+5.4 25.146.0 25.2+6.7 25.246.0 N.S
GPT IU/L 20.0+4.1% 21.3+5.2° 202+14.1° 223478 0.000
Réhrer index”
Variables Underweight Normal Obese Total P-value
(N=21) (N=347) (N=167) (N=535)

Lipid profiles
TC mg/dL 173.3+30.8 173.4%29.1 180.6+289  175.6%29.2  0.029
HDL-c mg/dL 58.5+6.8 58.1+10.1° 54.3+10.1*  56.9+10.1 0.000
LDL-c mg/dL 101.5+28.9 10244269  109.8+27.7 104.7+274  0.013
TG mg/dL 66.4+33.4° 64.6+29.3" 82.7+46.1°  70.3+365  0.000
Insulin resistance related profile
FBS mg/dL 73.5+7.8 76.3+6.9 76.3+6.2° 76.2+6.8 N.S
Insulin pU/mL 4.0+2.8° 6.6+6.2" 10.3+9.2° 7.7+7.4 0.000
HOMA-IR 0.7+0.4° 1.3+1.3° 1.9+1.8° 1515 0.000
Blood test
GOT IU/L 25.1+73 25.3+6.1 25.145.6 25.246.0 N.S
GPT IU/L 19.6+4.0° 20.8+4.6" 259+11.4° 223478 0.000

1) Obesity index= A A A 5 (kg)-E =2 5 (kg)/3% 52 5 (kg)*x100

2) Mean=SD

3) Values with different alphabets within each row are significantly different at
a=0.05 by Duncan’s multiple range test 4) Significance as determined by ANOVA
5) NS: Not significant 6) LDL-c = Total cholesterol- HDL cholesterol -~ TG/5
7) HOMA-IR = fasting 1nsuhn(,uU/mL)Xfast1ng plasma glucose(mmol/L)/22.5
8) Réhrer index= weight(kg)/height(cm)*x10’
* TC: Total cholesterol, HDL-C: High density lipoprotein cholesterol
LDL-C : Low density lipoprotein cholesterol, TG: Triglyceride,
FBS : Fasting bloos sugar GOT: Glutamic-oxaloacetictransaminase,
GPT @ Glutamic-pyruvic transaminase
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Table 8. Plasma lipid profiles and the biomarkers for insulin resistances
by four obesity classification

8-b) Child growth curve index

Child growth curve index”

Variables < 100% 100~120%  >120% Total  P-value’
(N=168) (N=267) (N=100) (N=535)
Lipid profiles
TC mg/dL 172142897  1759+28 7"  181.0+30.4"Y 1756292  0.052
HDL-c mg/dL 58.9+10.7 57.3+9.6" 525+9.1*  56.9+10.1 0.000
LDL-c” mg/dL 100.3+26.7%  104.9+26.8*  111.4+29.2° 104.7+27.4  0.006
TG mg/dL 64.6+29.3" 68.2+35.6" 85.6+44.9°  70.3+36.5 0.000
Insulin resistance related profile
FBS mg/dL 76.2+7.4 76.4+65 75.66.3 76.2+6.8 N.§”
Insulin 1U/mL 5.4+4.3" 7.9+79° 10.9+9.0° 77474 0.000
HOMA-IR” 1.0+0.8" 15+1.6° 2.0+1.8° 1515 0.000
Blood test
GOT IU/L 25.646.3 25.0+5.6 25.246.5 25.246.0 N.S
GPT IU/L 20.3+4.4* 21.5+5.2" 28.2+134°  22.3+7.8 0.000
BMI percentil index”
Variables <85th 85th-95th >95th Total P-value
(N=445) (N=53) (N=37) (N=535)
Lipid profiles
TC mg/dL 174.7+29.3 179.2+305  182.3+251" 175.6+29.2 N.S
HDL-c mg/dL 57.9410.0° 54.0+9.1 489+85"  56.9+10.1 0.000
LDL-c mg/dL 103.2+27.2° 109.8430.3"  114.3+24.0° 104.7+27.4  0.022
TG mg/dL 67.5+34.5° 76.8+43.9° 95.1+382"  70.3+36.5 0.000
Insulin resistance related profile
FBS mg/dL 76.3+6.9 76.2+6.2 749454 76.2+6.8 N.S
Insulin 1U/mL 7.0+6.8 9.8+6.5" 13.0+11.8° 77474 0.000
HOMA-IR 1.3+1.4° 1.9+1.3° 2.4+2.3° 1515 0.000
Blood test
GOT IU/L 25.3+5.9% 24.045.7° 26.4+7.8° 25.246.0 N.S
GPT 1U/L 21.0+5.0° 25.6+11.8" 33.4+15.3°  22.3+7.8 0.000

1) Height and weight by obesity index (Korean pediatric association)

2) Mean+SD

3) Values with different alphabets within each row are significantly different at
a=0.05 by Duncan’s multiple range test
5) NS: Not significant 6) LDL-c = Total cholesterol- HDL cholesterol - TG/5

7) HOMA-IR = fasting insulin(uU/mL)xfasting plasma glucose(mmol/L)/22.5
8) BMI(Body mass index)= weight(kg)/height(m)®
# TC: Total cholesterol, HDL-C: High density lipoprotein cholesterol

LDL-C : Low density lipoprotein cholesterol,

TG: Triglyceride,

FBS : Fasting bloos sugar GOT: Glutamic-oxaloacetictransaminase,
GPT : Glutamic-pyruvic transaminase
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4) Significance as determined by ANOVA
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Fig 2. Concentration of plasma total cholesterol in the degree of obesity
by four obesity classification

#x: p<0.05, N.S: not significant
OI : Obesity index, RI @ Rohrer index,
GCI : Child growth curve index BMI : Body mass index
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Table 9. Mean daily intake of energy and caloric nutrient by four obesity
classification
9-a) Obesity index

Obesity index”

Variables Underweight Normal Obese Total P-value”
(N=36) (N=161) (N=32) (N=229)
Energy (kcal) 1660.0+248.3”7 1634.3+3180 1673.3t291.9 1643.8+303.7 N.S”
Carbohydrate(g) 232.4+21.9"  2256+21.3"  220.0+17.2°  2259+21.1 0.049
Dietary fiber(g) 14.743.2 15.1+3.1 14.3+2.5 14.9+3.0 N.S
Protein(g) 66.8+9.0 68.2+8.4 70.39.0 68.3+8.6 N.S
Animal protein(g) 38.1+8.9" 39.1+9.5% 42.3+10.4° 39.4+9.6 N.S
Plant protein(g) 28.7+4.0 29.0+5.4 28.0+4.9 28.8+5.1 N.S
Fat(g) 50.4+7.9" 52.9+8.7% 54.9+7.7 52.8+85 N.S
Animal fat(g) 26.1+7.3" 28.8+9.6™ 325+8.7" 28.9+9.3 0.015
Plant fat(g) 24.3+5.7 24.1+7.2 22.4+6.3 23.9+6.9 N.S
Animal/plant ratio 1.2+0.6 1.4+0.8" 1.7+0.9° 1.4+0.8 0.028
Réhrer index”
Variables Underweight Normal Obese Total P-value
(N=11) (N=147) (N=71) (N=229)
Energy (kcal) 1654.0+222.1  1620.2+300.2 1690.9+319.4 1643.8+303.7  N.S
Carbohydrate(g) 231.7+25.0°  2282+20.9"  220.2+19.8"  2259+21.1 0.020
Dietary fiber(g) 14.642.7 15.1+3.2 14.5+2.7 14.9+3.0 N.S
Protein(g) 67.7+6.8 68.3+8.7 68.5+8.6 68.3+8.6 N.S
Animal protein(g) 39.3+7.2 39.0+9.5 40.3+10.1 39.4+9.6 N.S
Plant protein(g) 28.3+3.3 20.2+5.1 28.0+5.3 28.8+5.1 N.S
Fat(g) 50.0+8.6% 51.9+8.5™ 55.1+8.0° 52.8+85 0.015
Animal fat(g) 26.6+7.4 27.7+9.1 31.7+9.4 28.9+9.3 0.008
Plant fat(g) 23.4+5.3 24.1+6.9 235+7.2 23.9+6.9 N.S
Animal/plant ratio 1.2+0.4 1.3+0.7 1.60.9 1.4+0.8 0.030
Child growth curve index”
Variables < 100% 100~ 120% >120% Total P-value
(N=65) (N=121) (N=43) (N=229)
Energy (kcal) 1660.7+285.6  1639.7+311.4 1629.7+314.3 1643.8+303.7 N.S
Carbohydrate(g) 230.0+20.7° 2266201  217.8+226"  2259+21.1 0.011
Dietary fiber(g) 14.9+3.4 15.1+3.0 14.4+25 14.9+3.0 N.S
Protein(g) 66.9+8.3" 68.4+8.6™ 70.2+8.8" 68.3+8.6 N.S
Animal protein(g) 38.0+8.9% 39.2+9.5% 42.2+105° 39.4+9.6 N.S
Plant protein(g) 28.8+5.3 29.1+5.1 27.9+5.0 28.8t5.1 N.S
Fat(g) 51.5+8.0° 52.5+8.3" 55.6+9.4° 52.8485 0.038
Animal fat(g) 27.2+8.4° 28.3+9.0° 33.3+10.2" 28.9+9.3 0.002
Plant fat(g) 24.3+6.7 24.2+7.1 22.4+6.5 23.9+6.9 N.S
Animal/plant ratio 1.3+0.6 1.3+0.8° 1.7+0.9° 1.4+0.8 0.012

1) Obesity index= A A A5 (kg)-E A5 (kg)/ETFA S (kg)x100  2) Mean+SD

3) Values with different alphabets within each row are significantly different at a=0.05
by Duncan’s multiple range test 4) Significance as determined_ by ANOVA

5) NS: Not significant 6) Rohrer index= weight(kg)/height(cm)’* 10

7) Height and weight by obesity index (Korean pediatric association)

_64_



Table 9. Mean daily intake of energy and caloric nutrient by four obesity
classification
9-b) BMI percentile index

BMI percentil index"

Variables < 85th 85th-95th >95th Total ~ P-value’
(N=189) (N=27) (N=13) (N=229)
Energy (kcal) 1635.6+302.3”  1660.0+287.3 1729.1+364.2 1643.8+3037  N.8”
Carbohydrate(g) 226.8+21.1 219.7+202  2260+21.3 22594211 N.S
Dietary fiber(g) 15.0+3.1 14.242.6 15.042.4 14.9+3.0 N.S
Protein(g) 63185 69.3£85 69.210.0 63.3£8.6 N.S
Animal protein(g) 39.2£9.3 40.1£11.7 40.3+10.2 39.49.6 N.S
Plant protein(g) 28.845.1 29.146.2 28.7+4.1 28.845.1 N.S
Fat(g) 52.4+8.3 55.3+8.2 52.8+11.1 52.8+85 N.S
Animal fat(g) 28.5+9.0 29.9+10.6 33.1+9.4 28.9+9.3 N.S
Plant fat(g) 24.0+6.8"7 25.4+7 5 19.7+6.5" 23.9+6.9 0.049
Animal/plant ratio 1.3+0.7* 1.4£1.0° 1.8+0.7° 1.4+0.8 N.S

1) BMI(Body mass index)= weight(kg)/height(m)?

2) Mean+SD

3) Values with different alphabets within each row are significantly different at a=0.05 by
Duncan’s multiple range test

4) Significance as determined by ANOVA

5) NS: Not significant
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Table 10. Mean daily intake of cholesterol and fatty acid nutrient by
four obesity classification

Obesity index"

Variables Underweight Normal Obese Total P-value”
(N=36) (N=161) (N=32) (N=229)
Cholesterol(mg) 346.8+128.77%  360.2+127.0°  411.1+119.2°Y 3652+127.1  N.§”
Total fatty acid(g) 31.848.6 32.0+9.7 33.749.0 32.249.4 N.S
SFA(g) 11.2+4.1 115+4.4 12.645 11.6+4.4 N.S
MUFA(g) 10.1+35 10.5+4.0 11.2+3.7 105+3.9 N.S
PUFA(g) 8.8+2.4 8.4+2.7 8.1+2.7 8.4+2.6 N.S
P/S 0.9+0.4" 0.8+0.4 0.740.3° 0.8+0.4 N.S
Réhrer index”
Variables Underweight Normal Obese Total P-value
(N=11) (N=147) (N=71) (N=229)
Cholesterol(mg) 335.4+66.5 35461242  391.7+1369  3652+127.1 NS
Total fatty acid(g) 33.0+11.9 30.8+8.9 35.149.6 32.249.4 0.006
SFA(g) 11.9+55 10.8+4.0 13.1+46 11.6+4.4 0.001
MUFA(g) 10.3+4.6 9.9+3.6 11.7+4.1 105+3.9 0.006
PUFA(g) 9.0+2.3 8.3+2.6 8.4+2.7 8.4+2.6 N.S
P/S 0.9+0.4 0.9+0.4 0.7+0.3 0.8+0.4 0.013
Child growth curve index”
Variables < 100% 100~120% >120% Total ~ Prvalue
(N=65) (N=121) (N=43) (N=229)
Cholesterol(mg) 346.8+1245"  362.2+1275"  401.6+1253" 365.2+127.1 N.S
Total fatty acid(g) 31.5483" 31.7+9.7 35.0+10.1° 32.249.4 N.S
SFA(g) 11.0£3.9° 11.4+4.4% 12.9+4.7° 11.6+4.4 N.S
MUFA(g) 10.0+3.3° 10.3+4.0° 11.8+4.3" 105+3.9 0.038
PUFA(g) 86+2.4 8.3+2.7 8.4+2.7 8.4+2.6 N.S
P/S 0.9+0.4" 0.8+0.4™ 0.7£0.3" 0.8+0.4 N.S
BMI percentil index”’
Variables < &th 85th~95th >95th Total ~ Prvalue
(N=189) (N=27) (N=13) (N=229)
Cholesterol(mg) 358.6+123.2  397.0+1385  395.3+1542  365.2+127.1 N.S
Total fatty acid(g) 32.1495 31.9+9.3 34.0+9.7 32.249.4 N.S
SFA(g) 11.5+4.4 11.3+4.2 13.4+4.8 11.6+4.4 N.S
MUFA(g) 10.4+3.9 105%35 115+4.2 10.53.9 N.S
PUFA(g) 85+2.5 8.3+3.2 7.3+2.3 8.4+2.6 N.S
P/S 0.8+0.4 0.8+0.4" 0.6+0.3° 0.8+0.4 N.S
1) Obesity index= A A A F(kg)-E 2 5 (kg)/E = A F (kg)x100 2) Mean*SD

3) Values with different alphabets within each row are significantly different at

a=0.05 by Duncan’s multiple range test
5) NS: Not significant

7) Height and weight by obesity index (Korean pediatric association)

4) Significance as ?determined by ANOVA
6) Roéhrer index= weight(kg)/height(cm)*x10"

8) BMI(Body mass index)= weight(kg)/height(m)®
* SFA : Saturated fatty acid, MUFA: Monounsaturated fatty acid,
PUFA: Poly unsaturated fatty acid, P/S: polyunsaturated fatty acid(g)/saturated fatty acid(g)
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Table 11. Mean daily intakes of vitamin nutrients by

classification
11-a) Obesity index

four obesity

Obesity index"

Variables Underweight Normal Obese Total P-value”
(N=36) (N=161) (N=32) (N=229)
VitaminA(zg RE) 864.9+3385”  807.0+2837 802542368  8155+236.6 N.§”
Retinol(1g) 186.9+90.9  189.3+103.0"  245.0+167.6° 196.7+113.7 0.034
B-carotene(ug) 3662.2+1251.7 3506.3£1349.9 3285.6+£1351.2  3500.0+1333.5 N.S
Retinol/carotene ratio 0.06+0.03" 0.07+0.06" 0.11£0.18° 0.07£0.08 0.016
Vitamin Bi(mg) 1.8+0.2 1.840.3 1.80.3 1.80.3 N.S
Vitamin Bz(mg) 1.7+0.3 1.7+0.3 1.7+0.3 1.7+0.3 N.S
Vitamin Bs(mg) 1.9+0.3 1.9+0.4 1.9+0.3 1.9+0.3 N.S
Niacin(mg) 14.4+2.8 14.7+3.0 14.9+29 14.7+3.0 N.S
Vitamin C(mg) 94.0+38.2" 93.1+45.6 7294274 90.4+42.8 0.044
Folate(ug) 258.7+67.9"  248.8+68.8"  217.0+70.9"°  2459+69.8 0.030
Vitamin E(mg a-TE) 16.0+4.2 1454417 13.4+4.4 14.6£4.2 0.037
Réhrer index”
Variables Underweight Normal Obese Total P-value
(N=11) (N=147) (N=71) (N=229)
VitaminA(zg RE) 809.2+150.2  824.2+3134  798.6%242.9  8155+286.6 N.S
Retinol (1g) 203.7+64.1  185.8+104.7  2182+133.8  196.7+113.7 N.S
B-carotene(ug) 3514.2+771.5 3548.5+£1357.0 3397.3+1360.3  3500.0+1333.5 N.S
Retinol/carotene ratio 0.06+0.02 0.06£0.06 0.09+0.13 0.07£0.09 N.S
Vitamin Bi(mg) 1.840.2 1.840.3 1.8+0.3 1.840.3 N.S
Vitamin Bs(mg) 1.740.2 1.740.3 1.7+0.3 1.7+0.3 N.S
Vitamin Bs(mg) 2.00.3 1.9+0.4 1.8+0.3 1.9+0.3 N.S
Niacin(mg) 15.8+3.3 14.843.0 14.4+2.9 14.6%3.0 N.S
Vitamin C(mg) 98.4+34.8 93.7+43.2 82.4+42.4 90.4+42.8 N.S
Folate(yg) 266.7+62.9 250.6+68.7  2329+718  245.9+69.8 N.S
Vitamin E(mg a-TE) 16.6+3.0° 14.8+4.2% 14.0+4.3 14.6£4.2 N.S

1) Obesity index= XA A5 (kg)-E 5=

2) Mean=SD

A5 (kg)/ X7 A 5 (kg)x100

3) Values with different alphabets within each row are significantly different at
a=0.05 by Duncan’s multiple range test
4) Significance as determined by ANOVA

5) NS: Not significant

6) Réhrer index= weight(kg)/height(cm)®x10

_72_



Tablell. Mean daily intakes of vitamin nutrients by four obesity

classification
11-b) Child growth curve index

Child growth curve index”

Variables <100% 100~120%  >120% Total  P-value’
(N=65) (N=121) (N=43) (N=229)
VitaminA(zg RE) 838.7+3635”  804.8+253.2  810.7+2454  8155+2866  N.S”
Retinol (zg) 183.1+85.6™  194.0+111.0™ 224.9+150.4"> 196.7+113.7 N.S
B-carotene(ug) 3543.5+1239.4 3498.2+1359.1 3439.4+1424.1  3500.0+1333.5 N.S
Retinol/carotene ratio 0.06+0.05" 0.07£0.07™ 0.10=0.16" 0.07£0.09 N.S
Vitamin Bi(mg) 1.840.2 1.8+0.3 1.9+0.3 1.840.3 N.S
Vitamin Bs(mg) 1.7+0.3 1.740.3 1.7+0.3 1.7+0.3 N.S
Vitamin Bs(mg) 1.9+0.4 1.9+0.3 1.9+0.3 1.9+0.3 N.S
Niacin(mg) 145+2.7 14.8+3.1 14.9+2.9 14.7+3.0 N.S
Vitamin C(mg) 94.0+41.3" 94.5+46.1° 73.3+30.0° 90.4+42.8 0.014
Folate(ug) 25224684  250.0+68.8"  224.9+72.1%  2459+69.8 N.S
Vitamin E(mg a-TE) 15.3+4.1° 14.6+4.1% 137445 14.6£4.2 N.S
BMI percentil index®
Variables <85th 85th ~95th >05th Total P-value
(N=189) (N=27) (N=13) (N=229)
VitaminA(zg RE) 815.3+292.6  830.5+277.3  786.8+226.2  8155+286.6 N.S
Retinol(xg) 189.1+99.3  2505+1885  1956+81.1  196.7+1137  0.031
B-carotene(ug) 3512.9+1310.5 3449.8£1502.2 3416.9+£1405.8  3500.0+1333.5 N.S
Retinol/carotene ratio 0.07£0.06 0.11£0.19 0.08+£0.07 0.07£0.09 0.051
Vitamin Bi(mg) 1.80.3 1.9+0.3" 1.7+0.2 1.8+0.3 N.S
Vitamin Ba(mg) 1.7+0.3 1.8+0.3 1.6+0.3 1.7+0.3 N.S
Vitamin Bs(mg) 1.9+0.4 1.8+0.3 1.9+0.3 1.9+0.3 N.S
Niacin(mg) 14.7+3.0 14.9+2.9 13.9+2.6 14.7+3.0 N.S
Vitamin C(mg) 94.1+44.1 73.5+34.8 72.0+22.6 90.4+42.8 0.018
Folate(g) 248 .8+67.7 2315839 23414680  2459+69.3 N.S
Vitamin E(mg a-TE) 14.8+4.0° 14.4+5.1° 11.6+3.7 14.6£4.2 0.025

1) Height and weight by obesity index (Korean pediatric association)

2) MeantSD

3) Values with different alphabets within each row are significantly different at a=0.05

by Duncan’s multiple range test

4) Significance as determined by ANOVA
5) NS: Not significant

6) BMI(Body mass index)= weight(kg)/height(m)®
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Table 12. Mean daily intakes of mineral nutrients by four obesity

classification
12-a) Obesity index

Obesity index"

Variables Underweight Normal Obese Total P-value”
(N=36) (N=161) (N=32) (N=229)
Calcium(mg) 609.7+142.7°  590.9+152.2 5835+1544  5935+150.6  N.S”
Animal Calcium(mg)  385.8+140.3 357.2+151.5 3729+153.3  363.9+149.8 N.S
Plant Calcium(mg) 224.0455.0  233.7+64.3  2157+514  229.7+61.4 N.S
Iron(mg) 11.4+19 12.0+2.2 11.5%2.0 11.8+2.1 N.S
Animal Iron(mg) 35+0.9" 40+1.1° 4.0+1.0° 39+1.1 0.043
Plant Iron(mg) 7.8+1.7 7.9+2.0 74+1.7 7.8+1.9 N.S
Animal/plant ratio 0.5+0.2° 0.5+0.2* 0.6+0.2° 0.5+0.2 N.S
Phosphate(mg) 10058+151.6 99841431  1032.2+1276  1004.3+142.3 N.S
Sodium(g) 4.4+0.7 45+0.7 4.6+0.8 45+0.8 N.S
Potassium(g) 2.6+0.5 2504 2.5%0.5 25+0.5 N.S
Zinc(mg) 7.2+1.2 73+1.1 74+1.1 7.3+1.1 N.S
Réhrer index”
Variables Underweight Normal Obese Total P-value
(N=11) (N=147) (N=71) (N=229)
Calcium(mg) 613.8+140.2 5865+145.2 604.9+163.7  593.5+150.6 N.S
Animal Calcium(mg) 41171476  350.8+1432 383.6+161.7  363.9+149.8 N.S
Plant Calcium(mg) 202.3+44.6  2358+64.4  221.4+555  229.7+61.4 N.S
Iron(mg) 11.0+1.1 11.9+2.2 11.7+2.1 11.8+2.1 N.S
Animal Iron(mg) 3.20.4" 39+1.1° 4.0£1.0° 39+1.1 N.S
Plant Iron(mg) 7.7+1.2 7.9+1.9 7.7+2.0 7.8+1.9 N.S
Animal/plant ratio 0.4+0.1* 0.5+0.2" 0.6+0.2° 0.5+0.2 N.S
Phosphate(mg) 1044.6+86.2 995.8+143.4 1015.7+146.3 1004.3+142.3 N.S
Sodium(g) 4.3+0.7 45+0.7 46+0.8 45+0.8 N.S
Potassium(g) 2.6+0.4 2.5+0.4 2.5+0.5 25405 N.S
Zinc(mg) 7.1+0.9 7311 7.3+1.1 73+1.1 N.S

1) Obesity index= A A A F(kg)-E

2) MeanSD

A5 (kg)/ X7 A 5 (kg)*x100

3) Values with different alphabets within each row are significantly different at a=0.05
by Duncan’s multiple range test
4) Significance as determined by ANOVA

5) NS: Not significant

6) Roéhrer index= weight(kg)/height(cm)*x10”
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Table 12. Mean daily intakes of mineral nutrients by four obesity
classification
12-b) Child growth curve index

Child growth curve index"

Variables <100%  100~120%  =120% Total  D-value”
(N=65) (N=121) (N=43) (N=229)
Calcium(mg) 594.3+137.7°  597.8+160.3 580.3+143.4 5935+150.6  N.S”

Animal Calcium(mg)  363.5+138.7  363.1+158.8 366.9+143.1 363.9+149.8 N.S
Plant Calcium(mg) 230.9+69.4 234.8+60.5 2135+48.0  229.7+61.4 N.S

Iron(mg) 11.8+2.3 11.8+2.1 11.6+2.1 11.8+2.1 N.S
Animal Iron(mg) 3.7+0.9 40+1.1 4.0+1.0 39+1.1 N.S
Plant Iron(mg) 8.0£2.1 7.8%1.8 75£2.0 7.8t1.9 N.S
Animal/plant ratio 0.5+0.2*Y 0.5+0.2" 0.6+0.2" 0.5+0.2 0.051

Phosphate(mg) 990.7+145.0 1005.0+144.3 1022.9+133.0  1004.3+142.3 N.S

Sodium(g) 4.4+0.7 4.6+0.7 45+0.8 45+0.8 N.S

Potassium(g) 25405 25+0.4 25405 25+0.5 N.S

Zinc(mg) 7.3+1.2 73+1.1 7.3+1.0 7311 N.S

BMI percentil index?”
Variables <85th 85th ~95th >05th Total P-value
(N=189) (N=27) (N=13) (N=229)
Calcium(mg) 5965+151.5  580.2+150.3 577.6+1465 593.5+150.6 N.S

Animal Calcium(mg)  365.2+150.3  352.6£151.5 368.1£149.4 363.9+149.8 N.S
Plant Calcium(mg) 231.4+62.4 227.7+61.1 209.6+45.0  229.7+61.4 N.S

Iron(mg) 11.8+2.1 11.8+2.4 11.7+1.8 11.8+2.1 N.S
Animal Iron(mg) 39+1.1 3.9+1.1 42+1.1 39+1.1 N.S
Plant Iron(mg) 7.8%1.9 7.8+2.4 7.4%1.2 7.8t1.9 N.S
Animal/plant ratio 0.5%0.2 0.620.2 0.6£0.2 0.5+0.2 N.S

Phosphate(mg) 1001.9+145.3 1013.0+138.4 1021.1+1085  1004.3+142.3 N.S

Sodium(g) 45+0.7 46+09 45+0.8 4.5+0.8 N.S

Potassium(g) 25+04 2.4+05 2.6+0.5 2.5+0.5 N.S

Zinc(mg) 7.3x1.1 7.1+0.9 7.7+1.3 7.3+1.1 N.S

1) Height and weight by obesity index (Korean pediatric association)

2) Mean*SD

3) Values with different alphabets within each row are significantly different at a=0.05
by Duncan’s multiple range test

4) Significance as determined by ANOVA

5) NS: Not significant

6) BMI(Body mass index)= weight(kg)/height(m)?
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Table 13. Percentages of subjects less than EAR of nutrients by four obesity
classification
13-a) Obesity index

Obesity index”

. 1) 5
Variables  EAR" {7 derweight Normal Obese Total P-value”
(N=36) (N=161) (N=32) (N=229)
Protein(g) 30 09 (0.0+02)”  0%(0.1+0.4) 09 (0.0+0.1) 078 (0.1+0.3) N.S%
(V;gtggi)nA 380 4W(1124143) 21%(135:145)  48(124:126)  299(130:142)  N.S
VitaminC(mg) 55 91 (25.0:20.00" 447 (27.8420.6)° 127 (36.9+19.6)" 65 (28.6+206)  0.037
Xig“i“& 08 080002  0%(0.10.8) 0% (0.020.0) 0% (0.120.7) NS
(Vrifga‘;“inBE 09 18@7+135° 180618 09012037  29(0.9:56) N.S
Niacin(mg) 9 3%90+114)  129(73+112)  2%(5.8+10.2) 179(74+11.1)  N.S
Xifg)mi“B“ 09  0%W(O07+18)  2W(1L1+31) 07 (0.8+15) 9% (1.0+2.7) NS
Folate(ug) 250  1778(47.0+28.6)" 847 (52.2+28.7)" 217 (64.7+31.3)° 1227 (53.1+29.4) 0.034
Calcium(mg) 550  147(39.0+27.3) 697 (43.0£27.3) 157 (45.2+28.6)  98'4(42.7+27.4) N.S
Eﬁ‘;phate 810 67 (159+187) 28%(17.4+20.3) 4% (11.8+13.1)  38%(16.4%19.2) N.S
Iron(mg) 9 7 (19.4£17.3) 26" (16.2+18.4) 67 (19.8+19.5) 399 (17.2+18.4) N.S
Zinc(mg) 6.2 10 (27.2423.5) 377 (23.1+£23.7) 67 (21.0£19.7) 537 (23.4+23.1) N.S
Rohrer index”
Variables ~ EAR  Underweight Normal Obese Total P-value
(N=11) (N=147) (N=71) (N=229)
Protein(g) 30 0™ (0.0£0.0) 09 (0.0£0.2) 07 (0.1£0.5) 07 (0.1£0.3) N.S
&;%TEI)HA 380  17(8.8+6.8)  19W(132+152) 97 (13.2+13.0) 297 (13.0£14.2) NS
VitaminC(mg) 55 29 (21.2+17.1)* 397 (26.5£20.0)™ 247 (34.1+21.3)° 657 (28.6£20.6) 0.017
(Vr;fg)mmBl 08  0%(0.0+0.0) 0M0.0:0.1)  0%02+12  0%(0.1:07) NS
(Vrig“inBz 09  0902:03) 2W(12:69) 080412  2%W(09:56) NS
Niacin(mg) 9 1798 (5.7+#11.8) 1098 (7.0+9.9) 67 (8.4+13.1)  17%(7.4+11.1) N.S
(Vr;fgntﬁ 09  0902:04) 19(09+21) 191438  2%W(1.0:27) NS
Folate(ug) 250 5% (43.4+25.8) 76" (51.4+28.4) 41 (58.1+31.3) 122%(53.1+29.4) N.S
Calcium(mg) 550  49W(382427.0) 64W(434+27.2)  30W(41.9+283) 98 (427+274)  N.S
f)r?fg’s)phate 810  1%(7.5+75) 269 (17.8+20.2)  119(14.8+180) 384 (164+192)  N.S
Iron(mg) 9 2%W(196£126) 24%W(166+185  13W(18.1+189) 399 (17.2¢184)  N.S
Zinc(mg) 6.2  3%W(268+231) 35W(238:240)  15W(22.14214)  53W(234:231)  N.S

1) EAR: Estimated Average Requirements
2) Obesity index= 2 A A& (kg)- %+ A = (kg)/E+ A 5 (kg)x100

3) N(Mean+SD) 4) Values with different alphabets within each row are significantly different at
a=0.05 by Duncan’s multiple range test 5) Significance as determined by ANOVA
6) NS: Not significant 7) Rohrer index= weight(kg)/height(cm)’x10’
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Table 13. Percentages of subjects less than EAR of nutrients by four obesity
classification
13-b) Child growth curve index

Child growth curve index”

Variables  EAR" ™ 70005 100~120% ~120% Total P-value”
(N=65) (N=121) (N=43) (N=229)

Protein(g) 30 0%(0.0£0.2" 0% (0.1+0.4) 0™ (0.0+0.1)  0%W(0.1£0.3)  N.S
VitaminA 380 8% (12.9+14.3) 167 (13.315.0) 57 (12.3+12.1) 297 (13.0+14.2) N.S

(ugRE)
VitaminC(mg) 55 1792634216 329(26.8+19.9* 169 (37.3£189)" 65 (28.6+20.6) 0.008
(Vr;fgaintl 08  0%(00:02)  0%(0.1£09 0800000 030107 NS
(an]tga;m“BZ 09  19(17+101) 190618 0803+14)  2%(0956)  N.S
Niacin(mg) 9 54 (8.4£11.9) 99 (7.2£11.0) 39 (6.3£10.3)  179¥(7.4%11.1) N.S
(Vr;fgaint‘ﬂ 09 19(12¢26)  19(1.0£31) 0808414  2%(1.0£27)  N.S
Folate(ug) 250  33(50.5+28.4)* 627 (51.4+289)" 279 (61.8+31.0) 1229 (53.1+29.4) N.S
Calcium(mg) 550  27%(41.6+26.1) 517 (41.9+284) 207 (46.6+26.7) 987 (42.7+27.4) N.S
Phosphate(mg) 810  12%(18.1+20.5) 207 (16.5+19.7) 67 (13.5+15.5) 387 (16.4+19.2) N.S
Iron(mg) 9 119 (17.5+19.2) 20 (166=18.1) 84 (18.8+18.2) 397 (17.2+18.4) N.S
Zinc(mg) 6.2  169(25.2+23.6) 281 (23.2423.9) 97 (21.6+20.3) 531(23.4+23.1) N.S

BMI percentil index”
Variables  EAR < 85th 85th ~95th >095th Total P-value
(N=189) (N=27) (N=13) (N=229)

Protein(g) 30 09(0.1+0.4) 09 (0.0+0.0)  078(0.0+0.1) 07 (0.1+0.3) N.S
V&zﬁgA 380  24M(31:145)  3W(27+129) 29 (128+144) 29913041420 NS
VitaminC(mg) 55 509 (26.7+20.3)* 10 (3852204)° 59 (36.3+18.2)™ 659 (28.6+20.6) 0.007
(an]tga;“mBl 08  0%(01:07)  0%(0.0:01) 0800000 030107 NS
(an]tgntz 09 191061  19(05:1.8) 080.10.1)  2%(0956)  N.S
Niacin(mg) 9 149 (75+11.2) 1 (5.3+6.0) 178(10.2+16.4) 179(7.4+11.1) N.S
(an]tga;m“Bﬁ 09 19(1129) 1807+12) 08(1.1+19) 2%(1.0:27) NS
Folate(ug) 250 989 (52.0+28.3)" 169 (59.0£35.6)° 8% (56.6+31.0)°  122%(53.1£29.4) N.S
Calcium(mg) 550 797 (41.8+275) 139 (47.7+25.9) 6™ (45.6£30.9) 98%(42.7+27.4) N.S
Phosphate(mg) 810 329 (16.9+19.9) 4% (15.0+175) 2% (11.3£10.3) 38™(16.4+19.2) N.S
Iron(mg) 9 329 (17.0£184)  59(19.0+20.0) 29 (16.6£15.4) 39'8(17.2+18.4) N.S
Zinc(mg) 6.2  449(235%236) 79(252+20.0) 29 (17.1£23.0) 53'3(23.4+23.1) N.S

1) EAR: Estimated Average Requirments

2) Height and weight by obesity index (Korean pediatric association)

3) N(MeantSD) 4) Values with different alphabets within each row are significantly different at a
=0.05 by Duncan’s multiple range test 5) Significance as determined by ANOVA

6) NS: Not significant 7) BMI(Body mass index)= weight(kg)/height(m)”
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Table 14. Correlation coefficients between anthropometric and obesity index

Obesity Rohrer BMEY Waist Birth Father = Mother

Variables index” index? weight BMI BMI

Obesity index 1
Roéhrer index — 0.990#x 1

BMI 0963+  0.962%x 1

Waist 0.773%x  0.764%x  0.843+* 1

Birth weight  0.022 0.019 0.042 0.052 1

Father BMI 0.109x 0.106% 0.124%=x  0.133%* 0.011 1

Mother BMI ~ 0.151#%  0.151#%%  0.149%x (0.124=* 0.045 0.068 1

Pearson’s correlation coefficient
* . Significance at p<0.05, =** : Significance at p<0.01

1) Obesity index= A A A F(kg)-F A F(kg)/E A F (kg)*x100

2) Rohrer index= weight(kg)/height(cm)*x10"
3) BMI(Body mass index)= weight(kg)/height(m)
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Table 15. Correlation coefficients between anthropometric and biochemical data

Variables Obesity index?  Réhrer index? BMI® Waist
TC 0.106x 0.104 0.095: 0.106

HDL —0.214s -0.21 33 -0.238+x -0.228
LDL 0.136: 0.134: 0.130s: 0.134s:
TG 0.2083 0.210%: 0.224s: 0.2383
FBS 0.017 0.022 0.021 -0.042
Insulin 0.262xx 0.266: 0.284:: 0.220:
HOMA-IR 0.2475x 0.251 % 0.267x* 0.201
GOT -0.012 -0.009 -0.043 -0.040
GPT 0.399s: 0.398: 0.418s: 0.394::

Pearson’s correlation coefficient
x © Significance at p<0.05, =** : Significance at p<0.01

1) Obesity index= A A A5 (kg)-E =2 T (kg)/E A F (kg)*x100
2) Réhrer index= weight(kg)/height(cm)*x10
3) BMI(Body mass index)= weight(kg)/height(m)®
Waist : Waist Circumference, TC: Total Cholesterol, TG: Triglyceride,
HDL: High-density lipoprotein, LDL: Low-density lipoprotein [LDL=TC-HDL-(TG/5)] ,
FBS: Fasting blood sugar,
HOMA-IR: Homeostasis model assessment of insulin resistance
GOT: Glutamic-oxaloacetictransaminase, GPT: Glutamic-pyruvic transaminase
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Table 16. Correlation coefficients between nutrient intakes and obesity index

Variables Obesity index” Réhrer index? BMI®
Energy 0.061 0.058 0.092
Carbohydrate =0.1925% =0.193% -0.135%
Protein 0.108 0.104 0.111
Animal protein 0.148x= 0.150% 0.136%
Plant protein -0.097 -0.106 -0.069
Fat 0.198%*x* 0.199x 0.128
Animal fat 0.235%* 0.243%x* 0.181x*
Plant fat -0.071 -0.081 -0.086
Animal/plant ratio 0.2033 0.212x 0.1745x
Vit A -0.054 -0.053 -0.069
Retinol 0.139% 0.137x 0.110
B-carotene -0.074 -0.072 -0.066
Vit C —0.173% -0.167* —0.178x
Folate -0.167* =0.171%x* -0.126
Vit E -0.152% -0.157* -0.134%*
Iron -0.022 -0.019 -0.018
Animal iron 0.150* 0.154x 0.134x
Plant iron -0.109 -0.108 -0.095
Cholesterol 0.187=x* 0.184 0.161*
Total fatty acid 0.104 0.110 0.084
SFA 0.135% 0.145% 0.103
MUFA 0.133x 0.140%= 0.110
PUFA -0.053 -0.054 -0.054
P/S -0.154 -(.164* -0.128

Pearson’s correlation coefficient

* 1 Significance at p<0.05, #*x*

1) Obesity index= A A A 5 (kg)-F &= A T (kg)/F = A 5 (kg)*100
2) Réhrer index= weight(kg)/height(cm)*x10

3) BMI(Body mass index)= weight(kg)/height(m)?
saturated fatty acid

SFA:

MUFA: mono unsaturated fatty acid
PUFA: poly unsaturated fatty acid
P/S: poly unsaturated fatty acid(g)/saturated fatty acid(g)
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Table 17. Correlation coefficients between biochemical and nutrient intakes data

Variables TC HDL LDL TG GOT GPT
Energy -0.022 0.076 -0.037 -0.049 -0.127  -0.064
Carbohydrate -0.141* -0.031 -0.141* 0.017 0.082 0.080
Dietary fiber -0.018 =0.177%% 0.050 -0.023 0.085 0.005
Protein -0.019 -0.079 0.008 0.000 -0.100 0.012
Animal protein -0.008 -0.013 -0.016 0.046 -0.138+«  -0.023
Plant protein -0.017 -0.108 0.044 -0.086 0.090 0.064
Fat 0.188x3 0.066 0.182xx -0.032 -0.055  -0.094
Animal fat 0.085 0.010 0.058 0.106 -0.036  -0.021
Plant fat 0.117 0.068 0.147«  -0.182%+* -0.019  -0.087
Animal/plant ratio -0.024 -0.024 -0.04 0.139% -0.039 0.006
Vit A 0.027 0.051 0.019 -0.030 0.037 -0.095
Retinol 0.052 0.138+ 0.028 -0.084 0.053 0.021
B-carotene -0.012 -0.114 0.021 0.025 -0.027  -0.139%
Vit B, -0.007 -0.078 0.012 0.032 -0.026  -0.014
Vit B, 0.063 0.024 0.049 0.029 -0.043  -0.074
Vit Bg -0.043 -0.056 -0.002 -0.088 0.048 0.057
Niacin -0.050 -0.047 -0.028 -0.028 -0.020  -0.051
Vit C =0.172x% 0.006 -0.181%*x  -0.003 0.081 -0.032
Folate -0.069 -0.119 -0.032 0.009 0.055 -0.091
Potassium -0.094 -0.152% -0.036 -0.028 0.059 0.060
Sodium 0.159% -0.048 0.198x* -0.054 0.020 0.056
Vit E -0.004 0.033 -0.012 -0.013 -0.048 -0.181=*
Plant Calcium -0.047 -0.061 -0.004 -0.085 0.149* 0.061
Iron 0.068 0.001 0.077 -0.024 0.134* 0.068
Animal iron 0.081 0.010 0.092 -0.044 -0.022 0.064
Plant iron 0.031 -0.005 0.034 -0.002 0.162* 0.040
Cholesterol 0.213%3 0.160%* 0.182xx -0.061 -0.038  -0.012
Total fatty acid 0.128 0.010 0.123 0.026 0.001 -0.037
SFA 0.082 0.024 0.059 0.066 -0.001 -0.010
MUFA 0.174x 0.023 0.178*x* -0.016 0.020 -0.010
PUFA 0.053 0.034 0.047 -0.014 -0.032 -0.123
P/S -0.034 0.032 -0.035 -0.044 -0.065 -0.075

Pearson’s correlation coefficient *: p<0.05, **: p<0.01

* TC: Total cholesterol,

HDL-C: High density lipoprotein cholesterol

LDL-C : Low density lipoprotein cholesterol, TG: Triglyceride,

FBS : Fasting bloos sugar, GOT: Glutamic-oxaloacetictransaminase,
GPT: Glutamic-pyruvic transaminase, SFA: saturated fatty acid,
MUFA: mono unsaturated fatty acid, PUFA: poly unsaturated fatty acid,
P/S: poly unsaturated fatty acid(g)/saturated fatty acid(g)
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ABSTRACT

An Analysis of the Nutritional Conditions

and Environment in Korean Male Child Obesity

Young Soon Lee
Nutrition Education Major
Graduate School of Education

Sungshin Women's University

Recently, the morbidity in child obesity has shown a higher increase
than in any other age groups, and also, child obesity may seriously
affect the outbreak of cardiovascular disease and metabolic disorder as
1t proceeds to the teenage period and to the adult period. Therefore,
obesity during childhood should be corrected at the earliest possible
opportunity. In addition, an obesity determination index needs to be
established in order to prevent child obesity by making an appropriate
decision about obesity.

This study determined the obesity of each of 535 third grade male
children in 8 elementary schools in Seoul, by using the Broca Obesity
Index (0OI), the Rohrer Index (RI), the Child Growth Curve Index (GCI),

and the Body Mass Index (BMI), which are child obesity determination



indexes. And then, the study conducted a comparative analysis of
general characteristics, biochemical characteristics, and nutritional
intake 1in those children according to obesity determination methods,

and the results include the following.

1. Concerning general characteristics, the average height and weight of
those children in the physical characteristics of the children were
132.85.7cm and 32.07.1kg, respectively. In terms of physical
characteristics of their parents, the parents' BMI showed a significant

difference when determined by OI, RI, GCI, and BMI (p<0.05).

2. In the item of relevance between the parents' jobs and educational
backgrounds, the mother's job was mostly a professional managerial
position in the obesity group, constituting 43.8%, and it displayed a
significant difference when determined by OI (p<0.05). The higher the

mother's educational background was, the more obese the children were.

3. In the item of family history research, most of the parents of obese
children in the obese groups according to RI and GCI had high blood
pressure (55.5% and 50.0%, each), and this was demonstrated at a
significant difference (p<0.05). As regards cancer in the family
history, when it was determined by RI, it was placed at 12.7%, which

showed a significant difference (p<0.05).



4. With regard to others, the ratio of less than 1 hour of pastime a
day' was the lowest in the obesity group (39.5%), and this displayed a

significant difference (p<0.05).

5. In the item related to eating habits, the skipping rate of breakfast
was high in obese children (100%), and the main reason for skipping a
meal was found to be because 'they had no time'. Concerning the snack
type the obese children often ate, 1t was 'cookies' 1n most cases,
whereas the intake of fruits was small. This presented a significant
difference (p<0.05). The number of dining out and eating fried foods
according to OI, appeared to show a significant difference 1in the

obesity group (p<0.05).

6. In the item of biochemical characteristics, serum total cholesterol
(TC), LDL-cholesterol, and triglyceride (TG) were significantly higher
in the obesity group by OI, RI, and GCI (p<0.05), whereas
HDL-cholesterol was found to be significantly lower (p<0.001). Insulin,
HOMA-IR, and GPT were discovered to be significantly higher in obese
children according to OI, RI, GCI, and BMI (p<0.001).

7. In the item concerning their nutritional intake, the intake of
carbohydrates was significantly smaller in the obesity group when
determined by OI, RI, and GCI (p<0.05), but the intake of fat was

significantly higher in the obesity group when determined by RI and GCI



(p<0.05). When determined by RI, obese children were taking
significantly higher total fat, saturated fatty acid, and
monounsaturated fatty acid (p<0.05). In the obesity group according to
determination by OI, they were taking significantly lower vitamin C,

folate, and vitamin E (p<0.05).

8. The result of comparing the average intake of nutrition in the
research subjects and the KDRIs, the dietary reference intakes for
Koreans, discovered that the intake of iron, folate, calcium, fiber,
and potassium were insufficient when compared to the required intakes.
Specifically, obese children according to OI, RI, GCI, and BMI were
taking below-estimated average requirements (EAR) of vitamin C; thus,
the probability of their nutritional deficiency was significantly high

(p<0.05).

9. Regarding the correlation between nutritional intake and the obesity
index, carbohydrate (p<0.01), vitamin C (p<0.01), folate (p<0.05), and
vitamin E (p<0.05) had a significantly negative correlation with OI,
RI, and BMI, whereas animal protein (p<0.05), animal fat (p<0.01),
cholesterol (p<0.01), saturated fatty  acid (p<0.05), and
monounsaturated fatty acid (p<0.05) had a significantly positive

correlation with them.

In conclusion, the analyzed results of physical characteristics,



eating habits, biochemical characteristics, and nutritional conditions
were shown to be very different according to the 4 types of obesity
classification methods. This explains the reason why it is difficult to
propose standard values for nutritional determination that may be used
in clinical situations because the standard for obesity determination
1s 1nappropriate for the research subjects, 10 year-old children who
are 1in a rapid growth period.

Therefore, in order to offer data that can be easily used in the
clinical fields for highly reliable and valid standard values for child
obesity determination, by age and region, it would be necessary to

continue broad research in the future.
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<¥ & 5> Mean daily intake of amino acids by four obesity classification

Obesity index”

Variables Underweight Normal Obese Total P-value’
(N=36) (N=161) (N=32) (N=229)
Isoleucine(g) 2.145.0” 2.0+0.5 2.1+0.5 2.1+0.5 N.s”
Leucine(g) 3.6£84 3.5+0.8 3.7£0.9 3.5+0.8 N.S
Lysine(g) 2977 2.9+0.8 3.0£0.8 2.9+0.8 N.S
Methionine(g) 1.0£2.6 1.0£0.3 1.1+£0.3 1.0£0.3 N.S
Cysteine(g) 0.7£14 0.7+0.1 0.7£0.2 0.7+0.1 N.S

Sulfur-containing

. . 1.7+0.1 1.7+04 1.840.5 1.7+04 N.S
amino acid(g)
Phenylalanie(g) 2.0£0.5 2.0£04 2.1£0.4 2.0£04 N.S
Tyrosine(g) 1.6+0.4 1504 1.6+£0.4 1.6+£0.4 N.S
Aromatic 3.6+0.8 35408 3.7+0.8 36408 N.S
amino acid(g)
Threonine(g) 1.9+04 1.8+0.4 1.9+0.4 1.8+0.4 N.S
Tryptophane(g) 0.5+0.1 0.5+0.1 0.60.1 0.5+0.1 N.S
Valine(g) 2.2£05 2.2+0.5 2.3£0.5 2.2£05 N.S
Histidine(g) 1.3+0.3 1.2+0.3 1.3+0.3 1.3+0.3 N.S
Arginine(g) 3.220.7 3.2+0.8 3.3£0.8 3.2+0.8 N.S
Alanine(g) 2.5%0.6 2.4£05 2.6£0.6 25%05 N.S
Aspartic acid(g) 4.2+0.9 42+1.0 4.4+0.9 4.2+1.0 N.S
Glutamic acid(g) 8.4%2.0 8.0+1.9 8.3£1.9 8.1+1.9 N.S
Glycine(g) 2.1+0.5 2.0£0.6 2.1£0.5 2.0£0.5 N.S
Proline(g) 2.3£0.6 2.1+0.6 2.2£0.5 2.1+0.6 N.S
Serine(g) 2.1+04 2.0£04 2.1£0.5 2.0£04 N.S
Taurine(mg) 19.6+40.3 9.5+24.0 12.7£26.3 11.5+£27.6 N.S

Réhrer index”
Variables Underweight Normal Obese Total P-value
(N=11) (N=147) (N=71) (N=229)

Isoleucine(g) 2.1+0.3 2.0+0.5 2.1£5.0 2.1+0.5 N.S
Leucine(g) 3.6£0.6 3.5+0.8 3.5%0.8 3.5+0.8 N.S
Lysine(g) 3.0£0.6 2.9+0.8 3.0£0.8 2.9+0.8 N.S
Methionine(g) 1.1+£0.2 1.0£0.3 1.0+0.3 1.0£0.3 N.S
Cysteine(g) 0.7+0.1 0.7+0.1 0.7x0.1 0.7+0.1 N.S
Sulfur-containing 1.7+0.3 1.7:0.4 17404 1.7+04 NS
amino acid(g)
Phenylalanie(g) 2.0£0.3 2.0£05 2.0£0.4 2.0£04 N.S
Tyrosine(g) 1.6+0.2 1.5+£0.4 1.6+0.3 1.6+£0.4 N.S
Aromatic 36+0.6 3508 36+0.8 3608 NS
amino acid(g)
Threonine(g) 1.9+0.3 1.8+0.4 1.9+0.4 1.8+0.4 N.S

1) Obesity index= A A A F (kg)- LA T (kg)/ET A F(kg)=x100  2) Mean+SD
3) Significance as determined by One way A7NOVA 4) NS: Not significant
5) Réhrer index= weight(kg)/height(cm)’*10



<¥ & 5> Mean daily intake of amino acids by four obesity classification

Réhrer index”

Variables Underweight Normal Obese Total P-value”
(N=11) (N=147) (N=71) (N=229)
Tryptophane(g) 0.6+0.17 0.5+0.2 0.5+0.1 0.5+0.1 N.S”
Valine(g) 2.3£0.4 2.2£0.5 2.220.5 2.2£0.5 N.S
Histidine(g) 1.3+0.2 0.1£0.3 1.3+0.3 1.3+£0.3 N.S
Arginine(g) 3.3£0.5 3.2£0.8 3.2£0.7 3.2£0.8 N.S
Alanine(g) 2.5%0.4 2.4%0.6 2.5%0.5 2.5%0.5 N.S
Aspartic acid(g) 4.3+0.7 4.2+1.0 4.3+0.9 4.2+1.0 N.S
Glutamic acid(g) 8.4+1.4 8.0£1.9 8.1+2.0 8.1+1.9 N.S
Glycine(g) 2.1£0.3 2.0£0.6 2.0£0.5 2.0£0.5 N.S
Proline(g) 2.2205 2.1£.0.6 2.1£0.6 2.1£0.6 N.S
Serine(g) 2.1£0.3 2.0£0.4 2.1+04 2.0+0.4 N.S
Taurine(mg) 24.4+30.2 11.7+30.6 9.2%19.2 11.5£27.6 N.S
Child growth curve index”
Variables <100% 100~120%  =>120% Total Prvalue
(N=65) (N=121) (N=43) (N=229)

Isoleucine(g) 2.0£0.5 2.0£0.5 2.2£0.5 2.1£0.5 N.S
Leucine(g) 3.5%0.8 3.4%0.8 3.7£0.8 3.5%0.8 N.S
Lysine(g) 2.9%0.7 2.9+0.8 3.1£0.8 2.9+0.8 N.S
Methionine(g) 1.0£0.2 1.0+0.3 1.1+0.3 1.0+0.3 N.S
Cysteine(g) 0.7+0.1 0.7£0.2 0.7£0.2 0.7+0.1 N.S
Sulfur-containing 1.7+0.4 1.7+0.4 1.8+0.4 1.7+0.4 N.S
amino acid(g)

Phenylalanie(g) 2.0£0.4 2.0£0.5 2.1£04 2.0£0.4 N.S
Tyrosine(g) 1.6+0.3 1.5+£0.4 1.7+0.4 1.6+£0.4 N.S
Aromatic 35+0.8 35+0.8 3.7+0.8 3.6+0.8 N.S
amino acid(g)

Threonine(g) 1.8+0.4 1.8+0.4 1.9+0.4 1.8+0.4 N.S
Tryptophane(g) 0.5+0.1 0.5+0.2 0.6+0.1 0.5+0.1 N.S
Valine(g) 2.2£05 2.2+0.5 2.3£0.5 2.2£05 N.S
Histidine(g) 1.2+0.3 1.2+0.3 1.3+0.3 1.3+£0.3 N.S
Arginine(g) 3.2£0.7 3.1+0.8 3.3£0.7 3.220.8 N.S
Alanine(g) 2.4%0.6 2.4£0.5 2.6£0.6 2.5%0.5 N.S
Aspartic acid(g) 4.2%1.0 42+1.0 4.4+0.9 42+1.0 N.S
Glutamic acid(g) 8.1£1.9 8.0£1.9 8.4£19 8.1£1.9 N.S
Glycine(g) 2.0£0.5 2.0£0.6 2.1£0.5 2.0£0.5 N.S
Proline(g) 2.220.6 2.1£0.6 2.2£0.6 2.1£0.6 N.S
Serine(g) 2.0£0.4 2.0£0.4 2.1£0.5 2.0£0.4 N.S
Taurine(mg) 18.1£40.9 8.2£18.1 10.7£23.3 11.5£27.6 N.S
1) Rohrer index= weight(kg)/height(cm)’*>x10° 2) Mean+SD

3) Significance as determined by One way ANOVA 4) NS: Not significant
5) Height and weight by obesity index (Korean pediatric association)



<¥ & 5> Mean daily intake of amino acids by four obesity classification

BMI percentile index”

Variables <85th 85th ~ 95th > 95th Total P-value”
(N=189) (N=27) (N=13) (N=229)
Isoleucine(g) 2.0+05” 2.0+0.5 2.2+0.6 2.1+0.5 N.s?
Leucine(g) 35+0.8 3.4+0.8 3.8+1.0 35+0.8 N.S
Lysine(g) 2.9+0.8 2.9+0.9 31+0.9 29+0.8 N.S
Methionine(g) 1.00.3 1.0+0.3 1.1+0.4 1.0+0.3 N.S
Cysteine(g) 0.7+0.1""” 0.7+0.1* 0.7+0.2° 0.7+0.1 N.S

Sulfur-containing

amino acid(g) 1.7+0.4 1.7+0.4 1.8+0.5 1.7+0.4 N.S
Phenylalanie(g) 2.0+0.4 2.0+0.5 22405 2.0%0.4 N.S
Tyrosine(g) 1.6+0.3 1540.4 1.740.5 1.6+0.4 N.S
i;‘i)rrgat;; i 354038 35408 39410 36+0.8 NS
Threonine(g) 1.80.4 1.840.5 2.0+05 1.8+0.4 N.S
Tryptophane(g) 0.5+0.1 0.50.1 0.60.2 0.5%0.1 N.S
Valine(g) 22405 2.2+0.6 2.4+0.6 2.2+0.5 N.S
Histidine(g) 1.30.3 1.2+0.3 1.3+0.3 1.3+0.3 N.S
Arginine(g) 3.2+0.8 3.1+0.8 34+0.9 32+0.8 N.S
Alanine(g) 25+0.6 2.4+0.6 2.6+0.7 25+0.6 N.S
Aspartic acid(g) 42+1.0" 44409 46+1.0° 4.2+1.0 N.S
Glutamic acid(g) 81+1.9™ 7.741.9° 9.0+2.3" 81+1.9 N.S
Glycine(g) 2.0+0.5 2.0+0.5 2.2+0.5 2.0+0.5 N.S
Proline(g) 2.1+0.6™ 2.0£0.5" 2.4+0.8 2.140.6 N.S
Serine(g) 2.0%0.4 2.0+0.5 22405 2.0%0.4 N.S
Taurine(mg) 11.4+27.9 13.6+27.2 9.3+25.0 11.5+27.6 N.S

1) BMI(Body mass index)= weight(kg)/height(m)*

2) Mean+SD

3) Significance as determined by One way ANOVA

4) NS: Not significant

5) Values with different alphabets within each row are significantly different at a=0.05
by Duncan’s multiple range test
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