o 3R] o AL8] o FshE] 2] 19(2): 133~141, 2014
http://dx.doi.org/10.5720/kjcn.2014.19.2.133

obs - Aande] dASIE 9 diAfold A& xS} i AH

-2008 =RIZAYdFE=AL AR o8-

Prevalence of Metabolic Syndrome and Metabolic Abnormalities
in Korea Children and Adolescents and Nutrient intakes
-Using 2008 the Korea National Health and Nutrition Examination Survey-

Hang-Me Nam, Mi-Ja Choi'
Department of Food and Nutrition, Keimyung University, Daegu, Korea

fCorresponding author ABSTRACT

Mi-Ja Choi . . .
Dt el it Objectives: The purpose of this study was to estimate the prevalence of metabolic

Nutrition, Keimyung University syndrome (MS), metabolic abnormalities, and nutrient intakes in Korea children and
1000 Sindang-dong, Dalseo-gu, adolescents using the Korea National Health and Nutrition Examination Survey from 2008.

Daegu, Korea .
Methods: A sample of 838 children and adolescent males (n=442) and females (n=

Tel: (053) 580-5874 396) aged 10-18 was used from the 2008 Korea National Health and Nutrition
Fax: (053) 580-5885 Examination survey. The diagnosis of the metabolic syndrome subjects was adapted from
E-mail: choimj@kmu.ac.kr modified National Cholesterol Education Program-Adult Treatment Panel III by Ford. To

compare nutrient intakes, we used a judgment sampling. The first group was composed
Received: December 13, 2013 of all children and adolescents (n=46) with MS. The second one along with the first
Revised: March 1,2014 group had children and adolescents with the same age, sex, and body mass index (BMI)
Accepted: March 14, 2014 but without MS (n =46). The control group like the first two had children and adolescents

with same sex and same age but with normal BMI and without MS (n=46).

Results: In this randomized controlled controlled trial, the prevalence of the metabolic
syndrome was 5.8%. The risk factors was associated with the MS were abdominal
obesity 9.4%, hypertriglyceridemia 25.0%, low HDL-cholesterol 10.3%, hypertension
23.4%, and hyperglycemia 7.1%. Among metabolic abnormalities, blood pressure was
significantly affected by sex, age and obesity. On the other hand, HDL-cholesterol,
triglycerides, and waist circumference were directly linked to obesity. There were no
significant differences in nutrient intakes among the three groups.

Conclusions: The prevalence of MS was higher in children (10-11 years old) than in
adolescents (12-18 years old). There was a difference in hypertension among risk
factors by gender, and there were no significant differences in nutrient intakes.

Korean J Community Nutr 19(2) : 133~141, 2014
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ko] PAE AT-st A} AJloido) ALs| A4 AdEl7E B
S5 Ul o] Erka Bausteloh(Park &
2006). Bgt A5z vlnke] st Ag-AzhEo] Hal
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Table 1. Modified NCEP/ATP Il Definition of Metabolic Syndrome for
Children and Adolescents

1) WC" > age, gender 90th percentile

2) Blood pressure > age, gender 90th percentile
3) Triglycerides > 110 mg/dl

4) HDL-cholesterol? < 40 mg/dl

5) Fasting glucose > 100 mg/dl

1) WC: Waist circumference
2) HDL-cholesterol: High density lipoprotein cholesterol
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Cary, NC, USA) X2 135 o] g3} #4318} B3t
2 AR B3 A whet 15 2T W a4 o
2 ARESE = Qlok 247k W= 2008 SRk
Ab 2bgel] AAlE oA, ST, 7S st
SRR AR A WS o] &-sto] EATSHITh Hak
B 71E8AE B, t—test, B4}, 7F 4%k
A k- HIE, A TFRHES e 4 Q] WA
A AEA, AghetA A= gy AHE o] ey

Hodm BN

10
OESTQ
mnop

l

0}

h
=1

Foat o) BUYME /1S EARS AN, Benus
FPHOR 59 LREC] O Uit AYRP t—test,
AR 0 2 Aol B AAST BPER mARA
Aete) 270, 9, A WAE, 2 F9eN i 715 ¢
o MEE AFsH=n P, A, WEe vikjel 4
ol RAE 1A @8 NEsh FHNTES AN
BYEE WA S A ST el
qoph HH BAS HREEFE PO FEY BES
.

G F=E3l0] ANOVA 4 3 Duncan's multiple

LAY TR st

39 YFAEHE A 7ol wet 10-1140, 12—-144,

15-18A4Z 723} t} (The Korean Nutrition Society
2005).

W
aQ
jm)

[oje]
@
-
[©)]
i
2
o
it
b
ol

ol

ol
38
0

o

2 4
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OPdRke] Hat A T 247 13.8 £ 0.24], 13.8 £
0. 1M1, < AP} e Jd 242 163.2 + 0.7 cm,
155.9 £ 0.5 cm, 56.7 £ 0.9 kg, 49.0 £ 0.7 kgl =
Holrt feld o2 =4 YeRTH(p < 0.001). Ff 58l
= 9 42 716 £ 0.6 cm, 66.7 = 0.6 cm(p <
0.001), AA=FA = J9 242 21.0 + 0.2 kg/m?,
19.9 = 0.2 kg/m?(p < 0.01) &.2 Ho}g} oJo}r} HA A
O F FoZRl Afo)E W), Aslst A|u= et 757] 8
tol ¥4 247 106.6 £ 0.8 mmHg, 100.1 £ 0.6
mmHgo| 3L, 3+t o]k7] Pk g 27} 66.3 = 0.7
mmHg, 63.3 = 0.6 mmHg & JoP} Feldoz =4 1}
EFSTH(p < 0.001). F+ T84 P 742 915 +
4.5 mg/dl, 92.4 + 3.9 mg/dl, B FUAEES H 7}
7+ 157.1 = 1.7 mg/dl, 158.6 = 1.5 mg/dl, H+ HDL—
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Ze A2 g 2H2F 52.7 £ 0.5 mg/dl, 53.6 = 0.7
mg/dl, F FEIGS Fd 217 90.5 + 0.4 mg/dl,
89.75 & 0.4 mg/dIZ Y 7+ §-2]2]Q) 2}o]E Holx| ¢k
o} (Table 2).

2. Hinoly AlE W OAE IR YE B
tiatel g A 31e) Far= v 2ok gAY 7.1%,
A0 7.6%, oJ8HAS] 6.5%7F T FZo| Tt tidRe]
23.4%7}F 18tolar T 242} 27.9%, 18.1% = &8t
Al 18t w27 = A vEbsTHp < 0.01). oAk
10.3%7 AHDL—FdAHEEF0I L HY 242te] w2
= 11.2%, 9.3%tH(Table 3). tiFAFe] 25%7} 11543
A FoI AL H Z47Fe) = 23.9%, 26.3%%°0H,
EHH|TEe] et 715 A3 A 90 w9l oo 2
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Table 2. Age, anthropometric measurements, and biochemical
indices of the subjects

Variables Male Fernales p-value"
(n = 442) (n = 396)
Age (yrs) 138 £ 022 13.8 £ 0.1 0.585
Height (cm) 163.2 £ 0.7 15659 £ 0.5 0.000
Weight (kg) 567 £ 09 490+ 0.7 0.000
WC (cm)® 71.6 £ 06 667 £ 0.6 0.000
BMI (kg/m?) 210+ 02 199 £0.2 0.001
SBP (mmHg)¥ 106.6 £ 0.8 100.1 = 0.6 0.000
DBP (mmHg)® 663 £ 07 63306 0.000
1G (mg/d))® 9156 £ 45 924 £ 39 0.934
Cholesterol (mg/d)  157.1 £ 1.7 1886 = 1.5 0.389
HDL-C (mgy/dl)” 527 £ 05 536+ 0.7 0.096
FPG (mg/d))® 905 £ 04 8975+ 04 0.068
1) p-value by t-test
2) Mean £ SD

3) WC : Waist circumference, 4) SBP : Systolic blood pressure, 5)
DBP : Diastolic blood pressure, 6) TG : Triglycerides, 7) HDL-C :
High density lipoprotein cholesterol, 8) FPG : Fasting plasma
glucose

Table 3. Prevalence of individual metabolic abnormalities by

gender
Variables Male Females p-value
Hyperglycemia 30( 7.6)? 24 ( 6.5) 0.576
Hypertension 107 (27.9) 67 (18.1) 0.006
Low HDL-cholesterol 49(11.2) 39( 9.3) 0.395
Hyperfriglyceridemia 104 (23.9) 107 (26.3) 0.471
Abdominal Obesity 41 ( 9.0) 107 ( 9.7) 0.790

1) p-value by y*test
2) Unweighted frequency (Estimated %)
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Table 4. Prevalence of individual metabolic abnormalities by

age
Variables ]Se:]r]s] ]5e;1:34 ]59;388 p-value”
Hyperglycemia 21 (1012 22( 700 11( 54) 0227
Hypertension 38(16.3) 69(24.2) 67 (265 0.042
Low HDLcholesterol 19 ( 2.1)  38( 4.1) 31( 4.2) 0.429
Hyperfriglyceridemia 67 (31.0) 83 (23.7) 61 (22.6) 0.109
Abdominal Obesity 27 (11.3)  30( 8.2) 29( 9.2) 0.495

1) p-value by y*test
2) Unweighted frequency (Estimated %)

Table 5. Prevalence of individual metabolic abnormalities by

obesity
Variables Normal”  Overweight? Obesity®? p-value®
Hyperglycemia 36( 660 8(49) 10(144) 0050
Hypertension 123(21.3) 29(28.9) 22(33.4) 0.046
Low HDLcholesterol 52 7.9) 25(22.6) 11(15.7) 0.000
Hyperfriglyceridemia 132 (19.5) 40(39.5) 39(57.0) 0.000
Abdominal Obesity ~ 5( 0.7) 30(25.3) 51 (68.5) 0.000

1) Normal: 5 — 85th percentiles of BMI for age in Korean growth
chart

2) Overweight: 85 — 95th percentiles of BMI for age in Korean
growth chart

3) Obesity: above the 95th percentiles of BMI for age in Korean
growth chart or BMI > 25 kg/m?

4) p-value by y*test

5) Unweighted frequency (Estimated %)

Table 6. Prevalence of metabolic syndrome

Normal Metablic
Variables (n = 792) Syndrome p-value"
(n =792
Gender
Male 417 (93.8)? 25( 6.2) 0.620
Female 375 (94.7) 21( 5.3)
Age
15-18yrs 255 (95.0) 14( 5.0) 0.042
12-14yrs 316 (96.1) 12( 3.9)
10-11yrs 221 (90.2) 20( 9.8)
Obesity
Obese 51(72.2) 18 (27.8) 0.000
Overweight 90 (86.3) 15(13.7)
Normal 651 (97.7) 13( 2.3)

1) p-value by y*test
2) Unweighted frequency (Estimated %)



Table 7. The mean energy and nutrient infake by groups

) Boys Girls
Varioble
Group 1" Group 2% Group 3% p-value? Group 1 Group 2 Group 3 p-value

Energy (kcal) 2,1952 £ 75779 2,2200 £ 1,555.4 2,262.2 £ 949.9 0.920 1,7488 =+ 739.7 15714 £ 3094 1,5768 £+ 453.8 0.466
Carbohydrate (Q) 337.0 £ 1615 352.1 =+ 2412 347.8 £ 102.9 0.081 2765 = 86.7 264.1 + 60.9 254.3 = 73.8 0.617
Protein (Q) 78.0 = 33.4 79.3 = 46.1 79.3 = 36.0 0.245 632 + 47.6 54,5 + 18.8 524 + 16.8 0.482
Fat () 51.1 = 25.9 56.8 + 49.8 62.8 57.8 0.187 429 + 27.9 342 + 12.6 39.2 £ 22.2 0.439
Ca (mg) 4741 £ 260.5 5122 = 3453 528.7 £ 2926 0.038 398.8 £ 259.7 3768 £ 186.0 381.7 £ 231.4 0.947
P (mg) 1,2430 £ 3795 1,261.6 £ 6792 1,247.4 £ 499.9 0.306 1,012.8 = 5559 956.1 = 291.3 876.7 = 252.1 0.506
Fe (mg) 149 = 16.6 130 = 10.5 121 £ 6.3 0.990 11.2 £ 9.0 13.3 = 14.6 8.7 £ 4.4 0.313
Na (mg) 4,971.7 £ 3,698.7 4,961.3 £ 3,402.3 4,970.9 £ 2,716.1 0.166 3,695.2 £ 1,935.2 2,940.7 = 1,437.0 3,599.2 + 1,617.8 0.286
K (mg) 2,700.6 £ 1,057.2 29164 £ 1,991.1 2,895.7 £ 1,513.8 0.154 2,173.1 £ 1,091.5 21856 £ 6908 1,990.6 =+ 681.9 0.687
Vitamin A (LgQRE) 968.2 £ 1,412.8 6720 = 637.4 741.6 £ 4769 0.297 4542 £ 3440 761.8 £ 1,388.1 456.7 £ 286.9 0.385
Vitamin B, (mg) 1.5 % 0.6 1.6 £ 1.0 1.8 = 1.4 0.231 1.2 0.6 1.1 £ 0.4 1.2 + 0.5 0.836
Vitamin B, (Mg) 1.4 0.6 14 £ 0.7 1.5 £ 0.8 0.091 1.1 £ 0.7 1.0 £ 0.3 1.0 £ 0.5 0.699
Niacin (Mmg) 16.8 = 7.8 17.0 £ 10.1 17.4 = 10.9 0.134 13.7 = 12.9 128 £ 5.7 114 = 4.4 0.658
Vitamin C (mg) 845 £ 84.9 121.7 £ 1284 89.6 = 85.0 0.818 88.1 £ 96.3 81.7 £ 51.8 71.6 64.2 0.750

1) Group 1: This group is composed of children and adolescents (46) with Metabolic Syndrome

2) Group 2: This group has been configured identically to Group 1 in age, sex, and body mass index (BMI) but without Metabolic Syndrome

3) Group 3: This group has been configured identically to Group 1 in sex and age but with normal body mass index (BMI) and without Metabolic Syndrome
4) p-values by one-way ANOVA

5) Mean = SD
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2001 =117 G F2AE A0 10-194] oFs - 4
WSt o2 Cook 5(2003)°l 9&l 4+4¥ NCEP-
ATP Il 7155 o] g3t 78t Ay} ol 852
7.1% (2o} 9.2%, 1o} 4.7%) Stk (Seo & 2006). 7—9
Ale] 258w AThdS tido R 3 Ao tiisS
T B4 7)1%E Cook 5 (2003)#} de Ferranti 5 (2004)
o] 7l & S W vt 8 ES 4 2.3% (3
o} 2.2%, 4o} 2.4%), 5.0% (o} 5.9%, 1o} 4.0%) ek
(Kong 2008). International Diabetes Federation
(IDF) 7]5& AH-8k S wf 10—194) oF% - ¥4 9] of
AREZT FHES 19983 3.0% (Hot 2.4%, o1} 3.7%),
20019 5.3% (ot 7.8%, oo} 2.7%), 2005 2.4% (&
o} 3.1%, oo} 1.6%), 20073 4.2% (Fo} 4.8%, oo}
3.6%) 1L (Huh 2009), 22 7158 AHE-ske] &4 3
Jin(2012) 9] a17-ollA= 2007 3.1% (Fot 3.7%, oJof
2.4%), 2008 1.2% (o} 1.0%, 1o} 1.4%), 2009
1.3% (dob 1.1%, ooF 1.4%), 20104 1.0% (Fo}
1.0%, ©1°} 0.9%) 3Ath. oks - o] drkso 71
2 1wt 2}o)E Kol Qi) o) dtuieh ARE-St
OASSr Zgk7]Eo] = FEAIRE 7|52 i do] A
% 2polg Kol vERbE Aahetal Hofint,

AR ZA G 95ELI o] %, ek viRtolE i
O ATP 9] IS Hst] i s ¥ E
< Ask Ay} Aen|nh, S iRk, aEn]grele] tiA
S5 HES 77 25.2%, 43.9%, T1.4%= VERITH
(Chang % 2004). 12—1941E tjo =2 A8k nj=ro]
TAY} RS FHES 4.2% (Fo) 6.1%, 1o} 2.1%)
°]%1ar, BMI 85—95%2]< thd2kel BMI 9591915
olde] ke tirks S FHEES 2t 6.8%, 28.7%
2 Yl (Cook & 2003). & Ao £]2] aAqtel
H|Zeh A3 vERl

B Ao tiatel it A me] BEE uF AN
(25.0%), 7182 (23.4%) , AHDL =2~ HIEEZ (10.3%),
EXRTH(9.4%), 18G5 (7.1%) =01t 7-9419] =
S AshdS ko & Cook 5 (2003)9] 7158 AHE-
3198w 1 d Y (28.0%), 1FAALEF (13.8%), S5
H|RH(8.8%), AHDL-ZUAHEEF(2.7%), 183%
(0.8%) $=o|3tk(Huh 2009). 10-1941= o=

ofN



Cook 5 (2003) 2] A7 |#e AMH-EIS w tirto) i A
X9 B = ol 13RI SE(28.9%), AHDL—
FAEHEET (26.8%), 19 (18.5%) , H7HI9H(11.3%),
THFZ(7.8%) w01 aL, ofotell = nFAAAYES
(30.6%), 7181} (20.3%) , AHDL—Z2I A HIEEZ (12.7%),
E5AH(11.4%), 1895 (5.6%) <°130tH(Seo 2006).
IDF7|5& ARE3Ho] 10-194] oFs - FAadS e 4
I tialold AEe ExE= AHDL-ZHAHESIES
(41.7%), B5812H(8.9%), 1FAXYEZF (8.6%), 118
A (4.9%), 18FZ(3.1%) w=°]30t}H(Cho & 2009).
A8} Cook 5 (2003) 9] 7 AHE3IS Wi 1573
AEZ2 18] fHEEC] A YER e, IDF 7%
S AREEIS W= AHDL-ZH A EE5) 1880 =
Al vERTE. o= Ford 5 (2005)3 Cook % (2003)2] tf
AR 797153 IDF $97]0] €9, 49414, HDL
ZE el EolA 2ol & YERYY] wiE]] 20 AlgETh

B Ao vet d45 138}, AHDL -2 EH =
A3, WA ET, BNo] folsHA =] LERSITE
2007-2010 =177 FFA] Aot - oS dld
©2 3 Al ol v|vro] ARl +57] d9t,
ol¢t7] &t sElEd|, ¥HdY, AT FeleH =
31, HDL—ZHI2HES F28kA] W A 0= YeRsttt (Jin
2013). 538 2001 d =179 F2AE 2AF52] 10-194]
olsHadS o R & Ao w FAAIF, I
< A, AT Al Ao B E FA e A3t
BRI = 0.9%, 20.9%, 59.8%, 1HGFLE 7.2%,
5.2%, 10.7%, 15 3AHE 5L 25.9%, 41.8%, 54.5%,
AHDL—-ZH AHZS 20.7%, 28.4%, 38.4%, 18k
15.9%, 20.9%, 37.5%% “§/3A5 Kt TA|lro] At
oY A Fa27t A VR 2 Ael Ak AuE B
A (Seo 5 2006).

AR 71 A4R1s TP o= i AdFdeE
T8 A3} oA thdAkel tixrte] oA W v
o] AFHTHE T gt Fost o)zt glof 2 A A7
9} Tt A= 1Bt (Choi 5 2007). AL thow
St T Aol e A ikl olluA] A3
o] g O 242 1,699.5 keal, 2,047.1
kcalZ #2]%t x}o]& Kol th(Yoo & Kim 2008).
10-18A o} - AadS dlde® 4% NCEP 77|
o ARES] tiARG Sl thsl] Ast A} oluA] AH
ko Ak Wi Zhz) 2.209.6 keal, 1,847.6 keal, thAk
3 9 ZH2; 2,268.3 keal, 1,858.1 kealo] ot
(Yoon 2008). &4 n]ut Z=8Hy o] tjrls-S FHEY} o

Oz
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A AF AEE As A IAlF o) 2] vkt FeAY
e MFEFS 1,817.9 keal o] th(Park & Park
2008). A&} 7] A9 a5 slS tido® ok A5
RS ATst A euR] AF RS el JY Zb2t
2,410.9 kcal, 1989.9 kcal, ZAITTFAA T zHz+
1,965.2 keal, 1,887.9 kcal ¢t (Lee 5 2000). ¥
Aol E AR TRkl 71 2o] A drate] o
o AT vl SAZE Qlom R BRIk x
AR E TSI AT obs - A0l YA A1F
o] B4 Ave Fer) qvkal Al H)

B A AR tdRke] 193] 2 MIHE A1 A
TE oA BdA A diaEsh)7F ofHar, ik
T ok - FAde] 7t Aof E AF-e] A dntkslet
bl ofgo] Utk tiAke o] WAlshs 1S {7
A} o 714 724 2918 7R AL Qo) & Aol
74 22l T JUA AF AdHS FAslonE 3
T AAEE, 258 Sl gt o8] 29l gt

LI
w43 Bk ik,

(¢

J

S oo to rff
o

B oot 2008 A dzA AR Q] 10-184)
obs - Hads o R dresre] FEEY At d

TE vpotetar, HlRkE e} TR o] OARSF el )
& F AR E vwstast sigle. diiks ] K]

€ modified NCEP—ATP III by Ford(Ford %
2005)E ARSI, /3, A=, vk dixtolds: st
oFetlar, YA AFHE vlwshr| flste] drterr, o
A5ty 33 BMIE 2oy tiaAs5o] Qe
UARSSr 2 o] a1 44k BMIoHA] tiaksS-o]
e ] i AFAE vlweisith 2 A¥ 10184 of
- Al AT A ES 5.8%% 3 AJHE
31S w) Hd 242} 6.29%9) 5.3%3A. oFs - o) Z+
10—11A1, 12—14A, 15—18412] a1z trE5+ 8
E2 2171 9.8%, 3.9%, 5.0%¢1%) a1, Bzl upE o5
Ao A ST A E BEE A, AT, vvt
o] Z¥2} 2.3%, 13.7%, 27.8%AT}. A oA
oA i AR B EFETRE 2k 9.1%, 9.7%30 11,
DEAAIEZFE 242} 23.9%, 26.3%, AHDL -2
285 247 11.2%, 9.3%, 184S 2+zt 27.9%,
18.1%, 358 dol= 242 7.6%, 6.5%th. F%a A
HAFE AT T o] ZomA AYBMIE, AH

¥ BMIZ} 23t ti st Sl o vl wst A3} F31el

N}

U Ao

o



140 - o5 - AAde] AT BE9} ki A
FolAel o7t QIolth. A2 o7 A &
2 o5l (10—-11A4) AAd (12—-184D) el vlal 3=k, o
AtoldellA] W AR vl wst A7 18 9ke] nl8 —% o
7} ofotell Hls|| F-2J8HA =9k 1, AHDL—Z A &%
I} FEH ) 1] E-2 Folrt ofote] nls| 2 A o
2 AFHFE 22 ARy AAER v wssiS

Ehigla, o
w) AR el atet 2ol t gleih,

-

01

References

Ambrosini GL, Huang RC, Mori TA, Hands BP, O'Sullivan TA,
Klerk NH, Beilin LJ, Oddy WH (2010): Dietary patterns and
markers for the metabolic syndrome in Australian adolescents.
Nutr Metab Cardiovasc Dis 20(4): 274-283

Casazza K, Dulin-Keita A, Gower BA, Fernandez JR (2009):
Differential influence of diet and physical activity on components
of metabolic syndrome in a multiethnic sample of children. J 4m
Diet Assoc 109(2): 236-244

Chang JH, Kim DH, Kim HS, Choi IK, Cheong MY, Kin DK
(2004): Prevalence of metabolic syndrome in obese children.
Korean J Pediatr47(11): 1149-1156

Chen W, Xu J, Srinivasan SR, Berenson GS, Li S (2005): Metabolic
syndrome variables at low levels in childhood are beneficially
associated with adulthood cardiovascular risk. Diabetes Care
28(1):138-143

Cho YG, Song HG, Kang JH (2009): Prevalence of the metabolic
syndrome in Korean children and adolescents according to the
international diabetes federation definition in children and
adolescents. Korean J Fam Med30(4): 261-268

Choi MK, Jun YS, Bae YJ, Sung CJ (2007): A study on nutrient
intakes and blood parameters of adult men and women with
metabolic syndrome. J Korean Soc Food Sci Nutr36(3): 311-317

Cook S, Weitzman M, Auinger P, Nguyen M, Dietsz WH (2003):
Prevalence of a metabolic syndrome phenotype in adolescents
findings from the third national health and nutrition examination
survey, 1988-1994. Arch Pediatr Adolesc Med 157(8): 821-827

Ferranti SD, Gauvreau K, Ludwig DS, Niufeld EJ, Jane W (2004):
Prevalence of the metabolic syndrome in American adolescents:
findings from the third national health and nutrition examination
survey.J Am Heart Assoc 110(16): 2494-2497

Ford ES, Ajani UA, Mokdad AH (2005): The metabolic syndrome
and concentrations of C-reactive protein among U.S. youth.
Diabetes Care 28(4): 878-881

Ford ES, Giles WH, Mokdad AH (2004): Increasing prevalence of
the metabolic syndrome among U.S. adults.
27(10):2444-2449

Grundy SM, Brewer HB Jr, Cleeman JI, Smith SC Jr, Lenfant C
(2004): Definition of metabolic syndrome: report of the National

Diabetes Care

Heart, Lung, and Blood institute/ American Heart Association
conference on scientific issues related to definition. J Am Heart
Assoc 109:433-438

Huh K (2009): Metabolic syndrome in Korean children and

Korean NHANES
analysis. MS thesis, Inje University

Isomaa B, Almgren P, Tuomi T, Forwen B, Lahti K, Nissen M,
Taskinen MR, Groop L (2001): Cardiovascular morbidity and
mortality associated with the Metabolic syndrome. Diabetes Care
24(4): 683-689

Jean D, Jean BR, Dominique C, Bernadette H, Jean F, Pierre D,

adolescents; from the 1998~2007 data

Dominique A, Philippe A, Annie B (2005): Household income is
associated with the risk of metabolic syndrome on a sex-specific
manner. Diabetes Care 28(2): 409-415

Jung JH (2009): Associations between metabolic syndrome and
nutrient intake and health-related risk factors. MS thesis,
Sungshin Women's University

Kim DI, Kim JY, Lee MK, Lee HD, Lee JW, Jeon JY (2012): The
relationship between fitness, BMI and risk factors of metabolic
syndrome among university students in Korea. Korean J Obes
21(2):99-107

Kong KA (2008): Prevalence and risk factors of metabolic syndrome
in young schoolchildren. Dissertation, Ewha Womans University
in Seoul

Korea Centers for Desease Control and Prevention (2009): Report on
2008 national health and nutrition survey

Kwon HS, Park YM, Lee HJ, See JH, Choi YH, Ko SH, Lee JM,
Kim SR, Kang SY, Lee WC, Ahn MS, Noh JH, Kang JM, Kim
DS, Yoon KH, Chal BY, Lee DW, Kang SK, Son HY (2005):
The prevalence and clinical characteristics of the metabolic
syndrome in middle-aged Korean adult. Korean J Med 68(4):
359-368

Kwon SY (2014): The study of association between metabolic
syndrome and dietary factors among mothers and their children
based on the data from 2007-2010 KNHANES. MS thesis,
Catholic University

Lee CG, Moon JS, Choi JM, Nam CM, Lee SY, Oh KW, Kim YT
(2008): Normative blood pressure references for Korean children
and adolescents. Korean J Pediatr 51(1): 33-41

Lee MS, Sung CJ, Sung MK, Choi MK, Lee YS, Cho KO (2000): A
comparative study on food habits and nutrient intakes among
high school students with different obesity indexes residing in
seoul and Kyunggi-do. Korean J Community Nutr 5(2): 141-151

Lim HS, Kim SK (2008): Comparative of the nutritional status and
correlation of cardiovascular disease in type II diabetes mellitus
patients with metabolic syndromes. Korean J Nutr 41(4): 327-340

Lim S, Jang HC, Park KS, Lee HK, Chung HR, Joung HJ, Cho SI
(2008): Changes in metabolic syndrome of Korean children and
adolescents in the period 1998 to 2001. J Endocrinol Invest
31(4):327-333

Lim S, Lee HK, Park KS, Cho SI (2005): Changes in the
characteristics of metabolic syndrome in Korea over the period
1998-2001 as determined the Korean national health and nutrition
examination surveys. Diabetes Care 28(7): 1810-1812

Moon JS, Lee SY, Nam CM, Choi JM, Choi BK, Seo JW, Oh KW
(2008): 2007 Korean National Growth Charts
developmental process and outlook. KoreanJ Pediatr 51(1): 33-41

Morrison JA, Friedaman SA, Wang P, Glueck CJ (2008): Metabolic
syndrome in childhood predicts adult metabolic syndrome and
type 2 diabetes mellitus 25 to 30 years later. J Pediatr 152(2):

. Review of



201-206

Park JS, Park ES (2008): Prevalence of metabolic syndrome and
nutrient intakes of obese middle school students in Korea -
Focused on Namwon city, Jeonbuk. Korean J Human Ecology
17(1):159-170

Park MJ, Yun KE, Lee GE, Cho HJ, Park HS (2006): The
relationship between socioeconomic status and metabolic syndrome
among Korean adults. Korean J Obes 15(1): 10-17

Reaven GM (1988): Role of insulin resestance in human disease.
Diabetes 37:1595-1607

Roh DJ (2012): Prevalence of insulin resistance and metabolic
syndrome and effects of health promotion program among obese
children in Jeju. Dissertation, Jeju National University

Sarah PW, Murray AM, John L, Karin SG Myriam H, Kristina OG
(1999): Education and the metabolic syndrome in women.
Diabetes Care 22(12): 1999-2003

Seo MJ, Seong JW, Sohn KJ, Ko BJ, Han JH, Kim SM (2006):

b R I Rl B R B

Prevalence of the metabolic syndrome in Korean children and
adolescents. J Korean Acad Fam Med27(10): 798-806

Seo SJ (2006): A study on the prevalence and the risk factors of
metabolic syndrome in Korean children and adolescents. MS
thesis, Seoul National University

The Korean Nutrition Society (2005): Dietary Reference Intakes for
Korean, Seoul

Weiberger MH, Finegerg NS (1991): Sodium and volume sensitivity
of blood pressure: age and pressure change over time. Hypertension
18:67-71

Yoo HJ, Kim YH (2008): A study on the characteristics of nutrient
intake in metabolic syndrome subjects. Korean J Nutr 41(6):
510-517

Yoon YS (2008): Trends of prevalence and associated factors of
metabolic syndrome in Korean children and adolescents -Using
the Korea national health and nutrition examination survey.
Dissertation, Ulsan University




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


