Prevalence of Metabolic Syndrome and Nutrient Intakes of Obese Middle School
Students in Korea
-Focused on Namwon city, Jeonbuk-
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Abstract

This study was carried out for the prevalence of metabolic syndrome in obese middle school students. The subjects were 104
obese adolescents of 4 middle schools in Namwon city, Jeonbuk. Average age of the subjects was 12.2 years old, BMI of mild
obesity group, moderate obesity group and severe obesity group were 24.6kg/m2, 27.5kg/m2, and 31.8 kg/m2, respectively.
Prevalence of metabolic syndrome in obese students was 2.9%. And the person who has more than 2 out of 5 symptoms was
22.1%, and more than 1 was 39.4%. The prevalence of each symptoms were abdomen obesity(46.2%), hyper triglyceride(23.1%),
high blood pressure(20.2%), high HDL- cholesterol(2.9%), but the hyper glycemia had not been found. Nutrient intakes of 3 groups
were not significantly different, energy was 1817.9kcal, carbohydrate was 265.7g, protein was 72.2g, and fat was 51.9g. Nutrient
adequacy ratio(NAR) of protein, phosphorus, iron, vitamin A, vitamin Bl, vitamin Bl, niacin, vitamin C was proper, except
calcium. Seventy point two percent of the obese students knew ’obesity is a disease’, and 49.0% of the subjects didn’t know the
complication of the obesity. Only 27.9% of the obese adolescents took nutrition education class, but 51.9% of them thought
nutrition education was necessary. We suggest that the nation enforce the policy for early detection and treatment of obesity for
adolescents. Obese students and their parents should take nutrition education.
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HZ AL 40 PR A AF AFA #Y, &F
HE 5o ety @19 HIgk o]&-go] Frlskal 9l
= FAlelt(AEE, 2005). & - F - LS o R 0. 97 4944
2317H(1979~2002) ZAFE Hhol ojshy Fgade] gt o
g Fote] A9 1.7%0014 17.9% 2, oJobe] B¢ 24%

A 109%= F718tR.0M 190 ES 71HoR T3} 1. 7o & 72t
A F7Feta loh(Erd Al 5, 2004). HAd7)E obs 7)ol
A ARl7|Z oldate Al7|R 4R - wd &5} wWEal HeEe e LA St 3 F Wﬂoﬂ A
5L dugo] Solu Y%h a7Fo] Frkstn 4] B T AA M 9667 F wIntor 1047 (H 637, o 41
S5 At Padv)e AF AAe QA A A B)E AT dFeR s AA A5, 29 M Ea
73 Aeel AW dle] Eidk e mA = g & A RAbs 20079 59 19004 69 19744 A5tk
of - A7) Hivke Ao A FAZ 2AWT &
A7) Wl AR o wE 87 aFRods
= 2004). 2. A7 U8

A Fel A3 AFe 49 AF2 APl gko
W Zob - Aade] ek ATE ofF mHE A o]l 2 A7 YEe JAASE, 89 AR 4 2 2EA
W(Burniat 5, 2002), Falkner £(2002)0] 124 o}2 ZALE AT FAAD A e e 2o

FoR AT AFE HAsHA Lo} - FaE] gASH
ol tigh A77F B9 dide]l HAY v AgS
Fo @ gk Aol WYk Aol - HAade] HS
oty Rusa gt = ARA ST
%% < 01%Ad st AAF APL
6.8%, FATT 287%7F ASFT-dl A
Ao Z e THCook 5, 2003).
ARl #ek v 4
AT EE HgE AelS EH/“OE 3k W}?}‘%‘%
, 2000), SHAFSFI AR
i, 2005)0l #g AF7E vk H
HlEhE o] wE AY5}e}hH *JF«HE} AYE
S, 2000), 017‘4/\1 HlTE 253y
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1) AAAS & Hee 2k

AT AFe LS A G A ThE A"
2 %tk deolgde AW FHoEAM giol
A 7P gel 259 F9E SHA s Ed= vt
At Zulw ofefell A Folm 7 SIS Adshs
T FF FES FSAT et et
3 k2 AAAA BFE 2 BYAE o &3 #5719
o]¢H7] Q%L% %@‘3}93\‘3}

Elheis
WS Sk Aot HE USA VIE S 2R 4SSt
Atk &, HvEe AE - ZFATE AT WEHSE o
&3t 50 WEFE XFAFTLE 3t & on,
MEHE 20%-~30%E AEHTHE(mild obesity), 30%~50%

Z 5 =YK (moderate obesity), 50%©]/d~> M=H] T

T(severe obesity) 2.2 U F3iTh

2) d AH 2 Do 4

;2

1%

AY 0%

& 2% 9] o]F F4&

Aglety z=ALE 918ty AS ot
A F ok A 5 dElA Ak AMFHT &
Aoz FZ#2HE, HDL-cholesterol(high density
g9, A%, AST(alanine

ALT(aspartate aminotransferase)&

lipoprotein  cholesterol),
aminotransferase),
#2439 th.  LDL-cholesterol(low density lipoprotein
cholesterol)2 Friedwald AAFHOZ AFE31H o™, total
cholesterol? HDL-Z&| 28| &9 @ Hl&S F4317]
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8t T A A F(atherogenic index, ADE 4H= stHl 7Ytk ddLh AT I ZERaY
t}. LDL-cholesterol#} 5 # A8A 45 2h&gh W2 o3 CAN-pro 3.0(Computer Aided Nutritional Analysis
¥ 2o Program) F&7H8(3H=7 9 ¢33, 20060 ©]-&3ke] 187}

=P 5= AR R SEPAPS D R-SETN

LOL-cholesterol = total cholesterol — A 9 Of—(oﬂblxlr Srsls, ould, AW, Holdf, Z
[HOL-cholesterol + (triglyceride/5)] %, 9, @8, 2§, vleld A, vl Bl, HEFY B2, o]
ofal, WER C, 44, FHzHE, ofd, UEF) 4AF

Al(atherogenic index) = (total cholesterol — o M Ays AN AA e AL H)E o] =]

s B : o e ol
HDL-cholesterol) / HDL-cholesterol AT ' <1 Fst7] sisted
4, vlgiql A, vlElY C, HIElY Bl, HIEFY] B2, v}ololsl,
Ze, A 2 HELS B FHFH(recommended intake,
3) tiAEF RS o]&st JYA HAHE(nutrient adequacy ratio,
3 ook ] =
YAEFE BY NEe A oy, mdsgeaz, VAR HE GUL HAm(mean adequacy ratio, MAR)
o =]
D@, BReg, 1AL F IR oldel R Age) ¢ A
THNCEP, 2001). 22iut o= AJS ez 3 M NAR(nutrient adequacy ratio, ¥4 HFT) =
ZIEoR 3 JlFEeln, Fadd w Jd VES jlE Helol SHELA HFHY/STHILAL ARYHY
Argolth B AFoAe 4 trEE 3 &L MAR(mean adequacy ratio, ¥ A HFYE) =
444, HDL-Z8 2H &, 35 I3 Cook 5(2003)°] 2S4S NAR BAHI/SS L0 &
o3k NCEP I 71&S HAdS ez vyd 7S
Hgatgon, e I Aol Hade A, A,
2] w2 dololA 90th% oS 7Tl g2 IR 3. X2 A
78} 5, 2004), EHFuwe o3k el (2000)9] V&S
439ty 1FAHAE, AHDL-ZH2HE, 1¥d, 1 ZEE SPSS 11.52 o] &3] nlubwo] whe}l Wxs} %,
g, BFHIRte 57kA] a4 F 3714 OVM A W gy REHEAE ERNAL, x-test, ttesth ANOVA &
A FToE Atk & A9 WARSFT 84 4 & Duncan’s multiple range test® 9] 4-S 72319tk
g 14 7ES v 2
(1) $48A4 110mg/dL o]
2) HDL-Zd|&H & 40 dL ©]3] =
@ |=HE 40mg/dL <]t m. 2% 2 13
(3) T& ¥ 110mg/dL ©]%
@) ¥t 130/85mmHgo] %
(65) EFHIT FAF 0cm ©1%, A} 80cm ©]%4 1. AMAH AFX & HoiE
4) FYAE AHAZF Z HRE Q1 1) HYtE
AEAe AFLAHAET 2 v A FHoF FASHA AN AA Fea 189 A 966 F HITF A
o AF AT ddAED ME WHORE 4R 3 1047(108%) 019, BN S AW Wit e <iF 1>3
2 (24 hour recall methods)& AMHE-3te] AAISHT 4 2ol Yetstth AA tdat T AEH T & 49.0%(51%F),
F AT AL S5t BV AFRIH A FTEHINHT 423%(44%), A=HIRHE 8.7%(9F) 2 YER
FARS g8t AF SIS FHoR et on, A A9 vk o]Fse FoFH<l Aol7t
<I 1> H|PF ZEHo| oY H|ot: N(%)
male female total X2
mild obesity 33( 52.4) 18( 43.9) 51( 49.0)
moderate obesity 26( 41.3) 18( 43. 9) 44( 42.3) 1.386Ns
severe obesity 4( 6.3) 5( 12.2) 9( 8.7)
total 63(100.0) 41 (100 0) 104(100.0)

™. not significant
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YehA] gkttt
AeA nEFYS oz g AF(AS3 =, 2004)
oA mvk o|ggo AwH|T 164%, FS5EHT 81.3%,

IS H Y 23%E 1,].1:/].141;} B o7 gaRs e

A5 Hgte] A=k B 1 EH Y o]8hEo] 2
Heln], FEE HTE o]Fhgo] the otk
2) AA AFA

-

< 2>¢F #g. vl
2242 vElgen, Zt +3

]l Atole UrEMX] etk vl S8l 4l
A 3 1559emol 1 7 w7+ FoF <l Aol=
HIYE S o] AFS AA H 651kg°1
RoH, A% HIUJ%, FSEHvHE, 1R AF
7y7} 59.6kg, 69.2kg, 76.0kg L. Z UEFHTHp<0.001).

Higk F8Ae] BMIE= A B 26.5ke/molom,
SH|vkFo] 31.8ke/ mME 7 YA, I TS 5%
- 275kg/ m' o] 1om, AEH WS 24.6ke/ m'E 7F

Wokth(p<0.001). HA A HE A EHE
85.3cmo| 1, AEH|THE 8l4cm, S EH|THE 88.1cm,

—

M
2 H

o

= o} 187kg/m, oo} 184kg/me]th. S Ao} 50 )
9ot Blashd 2 Agiidatel A, Algel & 4
19, BMI 9A] =t} 3= 2aob 124]9] BMI 95 HE-9)<
£ o} 25.1kg/m’, o} 23.9kg/molH £ AFT AL
BMIE= H3H 26.2kg/m, *A3HY 268kg/me] 2=, £
T WdAe] BMIE 9 A% T Loke] 95 HEeE
Htd 555 ¢ 5 A0 g &obtsts] A tdt
REATES A AT EAkel Bt A%
< 488kgoln, £ ArthdAtel
A% 65.1kg © v QTR oote] Hd A%
1553ecm¥ 749 EFAF2 49.9kgelm, £ Arodate
A T2 64.9kgel ATt

[

rl

.

A
2

7

156.4cm¥ 7% EFA

ofv rfz

E 35004 AA
3} 1:]]-9,]- 7lolu} 90.2mg/dL, S5

o) e <
éxl‘ﬂ L AEHTE 9
EH T 937mg/dL, ILEHTHE 1057mg/dLE HITHE

NEHTHE BlemZ 7 F Atolol]l §9HQ o]k YA ol mE FHQ] Aol= HolA| &9kth. HDL-Z# H|
CHp<0.01). Bl Fety o] HF JddolEd = 9%6.9emyPe. =2 =M 56.8mg/dL, %—Eﬂl TH 52.0mg/dL, 3l
o, 2ETHU2Y 1%H9] Zb2F 993cm, 1013cm®z  EHITHE 522mg/dLE HITEE f9FQ Zol= gl
AEHTT 4lemB T fojH o Eokthp<001). Hl¥E  Th B EE o] 40mg/dL ol doR Aol &34l
Y FelEd Ydol EAR(WHRE Al 0882 . T FE2 AEvivke 825mg/dl, TEEHIRRHE
Uehdon, ATHvE FESmHvHE aEHgEe] 7b 812 mg/dL, IEHITHE 80.0mg/dLE HITIEd] wWE &
7} 0.86, 0.89, 0.92%tE. LEBIvHEe] WHRE ZAEHIghkE 23 Q] Apol= Holx] ¢kl BE o] AdsEd &t
o] WHR Bt frold o2 £ Yebsth(p<0.001). Aok F2HU 2 E FES AEHNE 1709mg/dL, $5
g Aol 12419 50 MEYFS J|F(Herrotets],  EHIY 173.6mg/dL, REHITHE 1874mg/dL & ©l%
1998) .2 dfo] 2w, A Fob 1489cm, oo} T Z wH FIHZHE FEL BT BAFE &st
151.7cmo] 2, A5 Fo} 41.6cm, oo} 42.4kgolw], BMI Atk LDL-Z#&HEL FErRthE 1021mg/dL, $5%
<E 2> H|2F ZEM| AH HZA|
mild obesity moderate obesity severe obesity total F
age(year) 12.3+0.441 12.140.35 12.140.33 12.240.40 1.272Ns
height(cm) 155.146.70 157.4+7.31 153.9+7.31 155.947.06 1.691Ns
weight(kg) 59.6+7.11c 69.249.010 76.0£14.11a 65.1£10.32 22 295+
BMI(kg/ )2 24.6+1.14c 27.542.31b 31.8+3.53a 26.5%2.90 60.460+
waist(cn) 81.4+5.26¢ 88.145.840 93.1+13.19a 85.3+7.58 5.685+
hip(cm) 94.1+4.540 99.3+5.54a 101.3+6.14a 96.9+5.82 7.110%
WHR® 0.86+0.540 0.89+0.49ab 0.92+0.89a 0.88+0.58 20.003*+
HMean+SD

**p<0.01, **p<0.001, NS : not significant

Values in a column with a different superscript are significantly different by ANOVA and Duncan’s multiple range test.
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<E 3> 8|3 SE40| HUNY
mild obesity moderate obesity  severe obesity total F normal
range
tr'(?;ygl(:/zrge 90.2+73.91" 93.7+50.82 105.7444.77  93.0+62.48  0.235Ns >110
HDL(_;g%eSterO' 56.8410.49 52.0410.20 52.247.20 54.4410.32  2.793NS <40
?rfg/%ss 82.5+6.83 81.048.46 80.0+10.72 81.7+7.89 0.526NS >110
mtal(;gc/"destem' 170.9+27.39 173.6422.93 187.4+33.97  173.4+26.34  1.533\s >200
LDLZ;Z%GSHO' 102.1+48.31 102.8+18.25 114.1432.44  103.4+36.94  0.408Ns >130
atherogenic index 2.19+0.93 2.42+0.59 2.62+0.82 2.32+0.80 1.712Ns >3
AST(U/L)2) 23.5+7.49p 27.0+13.63 41.6+32.102 26.5+14.47 6.699* >40
ALT(U/L)® 19.1+18.00 28.2429.24b 65.2+78.492 26.9+33.96 8.078* >>40
HMean+SD
2alanine aminotransferase
Saspartate aminotransferase
*#*p<0.01, NS : not significant
Values in a column with a different superscript are significantly different by ANOVA and Duncan’s multiple range test.
HRHE 1028mg/dL, TEHIRHE 1141mg/dLE Hlwb=e]  Aola} Relate] 7|22 et e AAolth go
e fo4 Aolt gleh FARRAFE Amulw  Z 49 J1EA B okl ko % Fa B A
T 219, TSEHTE 242, I EH|YHE 2,62 o2 YE  H Hr} 7|ES vfEd 7} ki ALRE T
o TE FoA FAeTol &3k
101942 4o & FNALIFEAHEARAY, o) vlw S GASFT 8
2006) 23 FZY2EE 72 AA FF 1562mg/dL, . . Y -
34} 151.4mg/dL, &7} 161.7mg/dLE Uebsto ™, HDL- Rl FTEYM W}Ffi A 712 = Adg=d
ZY2HE F£Ee AA HFE  Mémg/dl,  HA FHEL <E 40 AABEY 2FAAAWESE, AHDL-
= — = RL . L o U . y ™ _ _ _
Demg/dL, 47 d69mg/dLRo, LDLEA A o~ TACHEYS TUY ;U Awuwl s ax
2o A BT BImg/dL WA demgdl, o T VP OV HASEE fee A dade
RLI ol Ul . y O X y ~ Z
97.2mg/dL, TAAY FF& AA| B 89.7mg/dL, BA 29%@F)= ERko R, A YEH FEEE 2547
91.0mg/dL, 7} 883mg/dLE Uehith guage g ooe 21%24%) AHDL-EHASHELS 29%(01),
A BF §73mg/dL, W7} 88.0mg/dL, 917 86.6mg/dL3] 18 0.0%(09), 3189} 202%(219), HHHITF 46.2%(48
‘q_ n 01_-]1 EH}\]_ H U]— Zé—]'}‘gq ifﬂ]/\ﬂli /\_7’__ Uc:)‘)i 1/]‘15]-‘/"013:] /ﬂ H ,_1—,—]:]]1:’]' oﬂ% ]-—‘E— 0:]_]'/%4(683%)
. L Ry o T, < 3 =
HDL 2e 2818 4%, IDL Zd288 428 Fuag ) 90 0017k 2t Bt aisss 94 8 3
= Hlok =3)kX oladlgo] Be £ EHpulz 32
oé]oo];}_/\]_ ‘:H}E}X]'E'_q =o _/[:_%_ Mq_‘ ]1_ 4’@01]7‘” ]1_“5_’-‘ ] w 1 =T ] o, 15
ASTE TS H|UHE 416U/LE 7FE =4 Jehda # AANS, 184F, AHDL-ZH~HES Tolder, 1
R - pRiR1N o o
SEHGE 270U/l AEHGE B5U/L wow g Dol AEhE dldAE g,
oﬂ Uq.a]_ ﬂ_,]z-]o x}_o] L]_E}.l}d—p’l_(p<0 01). ALT /\] T vl vk 6‘1"(&‘0’] mA}&i; o]%"%% <3 5>°ﬂ Xﬂ}‘]—s}
TRz 652U/L% 719 % ety 25wy A AT SR S dAed A3A4 R el
- R LN . 3L AA p I LY
282U/1, AEHITHE 191U/L 402 Hutwo] me} 4 o= o= 304%@E), Vi olgdl Sshs A
q 21%@3%), 7 o1l Fakt At 20%6%)R v

9]2401 Ao]Z UERATH(p<0.01). ASTS} ALT ZFo|
SHTHES GGUIER] Boh =3k
Ca s A% 49 ATAE 2= 92 12

A7k AN glom, An B go] ThalAT o}

Wk AEE AuEW GEE 17 o]l
7} 44.4%(28%8)°1 o1,

11.1%(79), 370 ol’ddl 43|

271

L

.

| &3k A5
she At



<E 4> H[DH FM0| AISER B 7|E Y NEEEY fus
| =E N %
total 3 2.9
triglyceride >110mg/dL 24 23.1
HOL-cholesterol <40mg/dL 3 2.9
glucose =110mg/dL 0 0.0
blood pressure >130/85mnHg 21 20.2
waist obesity 48 46.2
male =90cm (20) (31.7)
female =80cm (28) (68.3)

<E 5> H|TF M| tHAESZZ YA LdS N(%)
= 1 risk factors = 2 risk factors = 3 risk factors X

total 41(39.4) 23(22.1) 3(2.9)

sex
male 28(44.4) 7(11.1) 1(1.6) 13.085*
female 13(31.7) 16(39.0) 2(4.9)

obese index
mild obesity 18(35.3) 5 (9.8) 0(0.0 03.710%
moderate obesity 18(40.9) 14(31.8) 3(6.8 '
severe obesity 5(55.6) 4(44.4 0(0.0

**p<0.01

$ohs 447t 31 7%(13 )ol U%, 270 o)l &3t
A5 39.0%(169), 370 o)l &3te A
2 UeEt 5, vtk A9 AT
& vink Sl vt foHoR w5s & 5

HRtE e e EE v FEAY tiasET
A BAEL Arrnkre] A 14 o]l &= A4
7F 353%(18%)0l e, 27 ool Ha= Fe=
9.8%(5%), 37) ool &3le A$E 0.0%(0%)2 Uehygt
. FEEHREY 49 ASFEE 984 VY o
Aol ek 77t 40.9%(18)01 e, 27) o Fe] &
s A 31.8%(14%), 3711 ofdel o= B
68%(E%)= et nEnREe] A dAEEE 9
AAA7E 14 o] /el o,

2’8}—‘5 B97} 55.6%(5%)°1 2
27} ool S3he BE 444%(

4.4%(413), 374 o1l &3k
A5 00%0%)E Uebytth vint a4 thAlESF
%fﬂ"]z} SAES HHEER FoH Fol7t S
wHRbze] Hlate] FEEuINT

TAE

W FA MU

o] Vehsith. Hlwk F84 9]
1817 9kcal, % 532 2657 g THA 722g,
vebston, BivkrE

A Bt oy “71@ 4

F#%& Ca 512.6mg, P

MJ% A HlTEE frejaks ik Hiwk

w714 *Mﬂ% ZE 11.3mg, o} 8.83mgo] At BTk
%’“—@VM HIEH A A H TS 699508, BIERR]
HIEFY B2 1.14mg, Yo]olal 17.1mg, H]E}”] C 87.1mg ©|
8 2~ &4 2 333.0mg ©|A 2

ek Hlw FepAe] 2
v, Aol 44
z, ulw 259 o

F2 164mgoll BT

¥ HAT F B,

A 51.9g2

982.2mg ©|
A9 m

B1 1.15mg,

7(4 o}

=/

B A HIER B2, G, Lololl 5 bz e M
Zaat AR AHF] WS 25
sgom, 12~14419 19 AH4 FEAAZS 19 o
Wmgol AT B Ao arel WAFe oS

Fol At 1 Tl

o2 A4,

l

0

s A%, Aolade 4%
A go] Besy ARHn.
14

St
= : 2=
= = T

v 5(2005)2 ATollA= vk FEA ¥ A4
o] Fetao] 2137.7kcal, Aol 2059.7kcal, B35,
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<E 6> H|ZF ZEMO| P MFE
mild obesity moderate obesity severe obesity total F
0l L4 Xl (kcal) 1741.14570.281 1884.5+653.37 1927.3+449.68 1817.9+598.04 0.841Ns
Et=2=312(g) 263.6+79.84 262..6+88.75 292.1481.71 265.7+81.71 0.514Ns
CHEl (g) 69.1427.42 75.1428.88 76.3+24.53 72.2427.75 0.653Ns
X (g) 46.3+23.98 59.0+34.91 49.0+21.14 51.9429.34 2.324Ns
2&(mg) 576.9+316.81 434.0%206.44 533.3+137.05 512.6+269.66 3.506Ns
ol(mg) 983.2+392.03 967.7+.346.80 1047.6+211.48 982.2+358.82 0.183Ns
&2 (mg) 11.4+3.80 11.243.53 12.0£2.42 11.343.57 0.203Ns
HIEFSIA(4 RE) 768.3+481.63 638.0+451.60 610.1+212.48 699.5+453.77 1.168Ns
HIEFS! Bi(mg) 1.08+0.48 1.26+0.79 1.06+0.32 1.1540.62 1.020Ns
HIEFY! B2(mg) 1.14£0.56 1.13+0.54 1.17+0.40 1.14£0.54 0.017Ns
Niacin(mg) 15.7+7.81 18.4£7.80 19.0£8.04 17.1£7.88 1.703Ns
HIEFRIC(mg) 84.5+59.99 90.2476.74 86.6+36.73 87.1465.71 0.088Ns
2 AHIZ(mg) 326.3+237.52 349.7+278.91 289.1+184.68 333.0£250.47 0.166Ns
A0l R(g) 16.546.17 16.0£5.07 17.4£3.20 16.4+5.49 0.274Ns
DMean=SD
NS : not significant
wd, A 747k JeA) 314.3g, 77.2g, 70.6g, o3t | Yelgty, dde FEEvvE 16.0%, 1EH]e
3159g, 69.7g, 59.1gC 2 UElyth AFAY FFAES o} 158%, AEHIT 15.7%E FF5EH Lo] };4 =7
o2 g A7 (s, 200094 BT FEAY d7F  uvEigew, AW FSEHITRE 269%, AEHIRH
2120.34kcal, A 84.81g, A 4248g, 45, 797.68mg,  22.9%, AEHITHE 21%2 FHEHITHEO] A UER

Q1 1252.34mg, H¥ 18.81mg, HIEIY] A 867.16ug HIEIY]

Bi 1.22,mg HIE}Y] B2 1.83mg, ho]o}4l18.86mg, HIE}YI

C 161.94mg= 2 A3HY = ] UEl T
AA73007)AFANME &
o fr&o] Eokval
2o A5y gz HdEe

HzﬂE lrr:o]_,—l }xlo]/\%

NAS ol
’o‘}%‘\ﬁ‘r o
IE}Z]‘%“JF% %—Eﬂi |
AFH7E AolA wigke] ft
stk A" R Bglucan 59 T84
2~E| 27 LDL-Z¥ 2HE

=
g o) MEel 4AE FE QA

O I I R
=
mru
1-n:

o >
o
g

v gt ZEVM AUA HH HlIEL
vk A9 U] HH HIEL 59.6%:15.8%:25.6% =
elhgth 8438 A4F g 1EHNT 62.0%, %
HBHE 614%, S5 EH Tt 57.1%% AEH|gkto] 7H

<X 7>9} Zoith

o &=l I

Tl 7~20%,

TEHNRE, AEHT BE gl

A

AE 3~19419] A AF HE<

A]

[e]

B A7 WAk @
A g3 wgo] 7 vebrth

67.8%:16.7%:155% 1 .21,

} 15~30%<} WL shd
3

FA71F (34 FEs], 2005)o04 A A3k
e=3812 55~70%,
ATHvkE, 5
FAH71E A

AATskE W WellA AFska ok

G TS tiFe s F =21W](2006)8] A-ellA
eyl olvA AHF HlEe gegEe Aol
67.8%:16.6%:15.6%, ~ >tA <] oﬂLM A e

M, A7), AEAS T
S UdeR @ ojuy (0069 ATolA HIAE
62.0%:16.0%:22.0%, 3HAY-& 62.7%:154%:21.9% = VFERY,

o= @id HF vE2 v

n) gk 18_1—@9,] Hlule 1:]—13“70 ;(]xl

2ol Ud B8Y 4%

=

1;4*7 A

=] }\IU/H /K]va,] /K-I‘A H]E—‘ Ak

<E 7> H|ZF S| oL{X| MF H|E (%)
mild moderate severe normal
] ) ) total
obesity obesity obesity range
Et3t2 61.4 57.1 62.0 59.6 55~70
[EELES) 15.7 16.0 15.8 15.8 7~20
Xl 22.9 26.9 22.1 25.6 15~30
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<E 8> H|ZH ZEMO| ChHE - X|F - 24 - HEO| - ABY A MH Hl8 (%)
mild moderate severe
obesity obesity obesity total
cronm =4 51.3 53.9 49.8 52.3
AMEd 48.7 46.1 50.2 47.7
e s=4 54.6 54.6 56.6 54.8
AlEd 45.4 45.4 43.4 45.2
o s=4 51.7 41.9 48.9 47.3
AEd 48.3 58.1 51.1 52.7
" s=4 271 28.7 24.8 27.6
A=l 72.9 71.3 72.2 72.2
<E 9> H|Bh F3M0| NAR(G YL MEE)D MARET JYs YT
mild obesity moderate obesity severe obesity total F
CHe A (q) 1.43+0.571) 1.56+0.59 1.62+0.53 1.50+0.57 0.826Ns
2&(mg) 0.60+0.32 0.45%0.21 0.57£0.15 0.53+0.27 3.554N8
21(mg) 1.02+0.40 1.01+0.35 1.11£0.23 1.02+0.37 0.305Ns
HEZ(mg) 0.95+£0.32 0.93%£0.29 1.00£0.20 0.95£0.30 0.203Ns
HIEFR! A(g RE) 1.12+£0.70 0.94£0.67 0.91£0.33 1.03+0.67 1.034Ns
HIEF2! B1(mg) 0.96£0.41 1.12+0.67 0.99£0.33 1.03+0.53 1.155NS
HIEF2! B2(mg) 0.82£0.41 0.82+0.39 0.89£0.32 0.83%0.39 0.106Ns
LHOIOFAH(mg) 1.10£0.55 1.31+0.57 1.36+0.54 1.21+0.56 1.966NS
HIEF2! C(mg) 0.88+0.62 0.94+0.77 0.90£0.34 0.90£0.67 0.095Ns
MAR?2) 0.95+0.35 1.0140.38 1.00+0.25 0.98+0.35 0.316Ns
DMean+SD

2) mean adequacy ratio
NS : not significant

HEW < 87 UTE HA W FIAY FEAG A
= v&2 99ld 523%, AW 54.8%, BF 473%, F¥E
27.6%% 1,]_1:/].\41;} = :r]- ?)‘]-/K(EA Eﬂ/ﬂ /qﬁ ﬁ_ﬂ
HlE2 el A, Z4go] Awk A=t sE4 EE
o 4 W& 30% olstelr 4y Wroze Y

&o] o 70%E AL A+S & F Atk

gAY FRAE Wz & AFRHAF, AsE,
200D = FEA SlE 409%, FEA A 461%, 5
B4 245 513%, BEA BE 363%E Hudgoen, B
AT @Ay Ad JHFS o H3 24 F
3% 9 guth vk F3e FEA 9E A4
Hee FUNAFGEEAH2006) A 1341~1941 2] FEA
oA MFHE 404%ET ¥

Higk Fah o] wimt=d AAbe] Fg wrhahy] 9fs
SR Z‘VgF(NAR) 2 Jéir JUdr HAHYE(MAR)Z <

<i#
9, 7714 % vehue] s

9>l AA| 8k 0.1, 4, +
HAAe o A %‘%V\ AT Hvrd e {92

ro

Aok fgdeh. MW FH4) BA NARS 24 B

1.500]%10H, Ca 0.53, 912 1.02, B&#2 0952 L}E]-‘/L
o} vlElY As} HENY Bio) AATE 747 1.030]9,

9l B 0.83, Yololale 1.21, HIEIY C&= 09022 L]—
Bt 24l HYEsL 05308 oS Row), <le) 3
xéx:7]. 100]/\1-o§ g'm 0101:2/\].(6]- og _]-:?Z], 2()06)91r
2o Aok

I DEC IR L
T+ 101, 31EH
o]

B ookl
& % gk
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Hlh Ay o] Hibel] 3k Q142 <3 10>3 o] 1
Bhton], zpale] g thgh 4, winkS Ao <
k=] of i, Hvke] HES 14, Hivke] A, Bl
o] offell Wit S/ 7 w3l FeJH <l Aolrk {13
o Ao Aol hsl HFsiyetal 14 shs At
= BEE TolAM @ W= fllar, ‘A olw = 37.5% (39
), ‘Hlko| o= 62.5%(65%) 2 UERSTh

AFA Y ZYS gFoz 3 FHE(2006)9] ATl
ME Bk S 50%7F Apale]l A Foleta 73}
Qon, 425%7) vwtolgln olAstm oyt B AT
X E vIgk F3A ] 375%7F BAF, 62.5%7} Hlwko| g}
3L Q1AEEAL Qi

Higk FehAle) vigks Aoz lXsh=Ad g &
woll ‘AWo|ty 7t 702%(73%)elar, ‘AHo] o=

49.0%(519)eH, ‘=
st
vk Z38hA o]

EEAWE 26027%) £o2 YEl

HEkSe Aoz Qs
702%4 Sl Aol vlste] vt tigh YIS L g
2 Eale o] 49.0%2, Blw A 108 =
HIghS QAElaE oy 108 F 5% Hw §
tod @A) Eakar glo] Hivkel] gk JduS
N
H] gk

[0

Eéé

o] AlFattta Bzt

Z3p4 9] lute] BAEA BF SHos 1o|wa

o] ol 2.9%(3%), ‘DI oF59.6%(62%F), ‘A7

o] WeIRA202%(219), ‘BE37] BHSA 115%(12
B)o2 Uelth &, wgk Fepge wiwte] EAHE A
Aakol o], ‘A zto] "ol A, ‘e BAEA),

el o) soleta SuaALh HEk F3Ao] A2

1
o
1,_‘

dhe HITHY] ol SEREF O] M42%@U6H)E M ¥
o, ‘AEE ABEW 269%(28%), FRE AHW

23.1%(2478), ‘AR 48%(5%), FHA &<l 1.0%(1%) &

58%(6%)°1™, ‘& REAWVE 24.0%Q25%)2 L}E}‘)'E} S e
HIRE S8Ry o] Hiwke] gSol tidh 142 g 9l
7b 250%26W) o2 Uehgown, ‘dm x| gve
<H 10> H|2t SSt¥of Hlotof it oIy N(%)
milq moder.ate severe total 2
obesity obesity obesity
Halel ST 0( 0.0) o( 0.0) 0( 0.0) o( 0.0)
x{lc;gi&l‘q' DtHISO0ICH 24( 47.1) 14( 31.8) 10 11.1) 39( 37.5) 5.268N
BI2HOICt 27( 52.9) 30( 68.2) 8( 88.9) 65( 62.5)
Z2HOICH 37( 72.5) 28( 63.6) 8( 88.9) 73( 70.2)
ZHOIA AHO| OotLICH 1( 2.0) 40 9.1) 10 1.1) 6( 5.8) 5.726
& Q2ACH 13( 25.5) 12( 27.3) o 0.0) 25( 24.0)
20 ULk 1( 21.6) 13( 29.5) 2(22.2) 26( 25.0)
SES A 2 UAX O 28( 54.9) 17( 38.7) 6( 66.7) 51( 49.0) 3.99208
o QA0 12( 23.5) 14( 31.8) 10 11.1) 27( 26.0)
2249 OlR 1( 2.0) 2( 4.5) 0( 0.0) 3( 2.9)
dlor AL 0% 31( 60.8) 24( 54.6) 7(77.8) 62( 59.6)
%Iﬂjﬂ AaZ0l EHMA 13( 25.5) 7( 15.9) 10 11.1) 21( 20.2) 7.163N
2=t S2HHA 4( 7.8) 8( 18.2) 0( 0.0) 12( 11.5)
JIEt 2( 3.9) 3( 6.8) 10 1.1) 6( 5.8)
e A 12( 23.4) 10( 22.7) 2(22.2) 24( 23.1)
dlot =2SEH 21( 41.2) 20( 45.5) 5( 55.6) 46( 44.2)
Ol;r ARE s 16( 31.4) 1( 25.0) 10 11.1) 28( 26.9) 4677
=k 1( 2.0) 3( 6.8) 10 11.1) 5( 4.8)
SEA 01 1( 2.0) o( 0.0) 0( 0.0) 1 1.0)
A 51(100.0) 44(100.0) 9(100.0) 104(100.0)

NS : not significant
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