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Epidemiology of the metabolic syndrome among Korean children and adolescents

Mi Jung Park, M.D.

Deparfment of Pediatrics, College of Medicine, nje University, Seoul, Korea

The prevalence of obesify in Korcan diildren is estimated fo be around 10%, and |
20 years. Metabolic sjndiome, which indudes cenfral obesity, glucose infolerance, i

s inacased significantly over the past
in resistance, dyslipidemia, and hyper

tension, is a well documented risk factor for candiovascular diseases, but there is no general consensus conceming its defini-
fion for children. In this study, ablut 30-10% of overweight or obese childien had metabolic sjmdiome compared fo less than
10% in the general populafion. Dyslipidemia was the most common component and hyperylycemia was the least common
oomponent of metabolic smdrome. K the prevalence of childhood obesify confinues fo increase, it is highly lilkely that the

prevalence of the metabolic syndrome will also inacase. These findings emp

iz the imporfance of preventing obesity in

addifion fo the diagnosis and management of metabolic sdrome in Korean adolescents. (Korean J Pediatfr 2008351 :564-
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3 ARlo s 12 =, d5d A
FA oA 85-95MW 9l 5 mINkel A5 AT, dAuE AL
A7 95 WE91G o]l A5 Hivto R AHos: A9t vt
& drdeln A ngoAe AAZAGF 85-95WE T v T
S AT 1P (at risk of overweight)’, HAFAF7F 95 W
g o] 45 FAF(overweight) &5 HHsh= Aol
o At 309 W3k Aol A AFo] AA FH REAT
5o AFF A VEs AAR sh=vfel whe vvk FHES
2 AolE BY £ 9lo] Ml fofE otk
1979958 2002744 AEA St Aol A shal
(6-174) F2 ﬂﬁ AAF AR (34,855 wAE AR, ol
A ARk RIE= 19799 1.7%, 19814 1.4%, 1988l & 6.2%,
19973 11.0%, 2002 17.9% % F5t9 1 ool A= gk

HIEE 19709 2.4%19819 2.3%,1988W001 = 6.5%, 1997 9.0
%, 200211 109% % A&H oz Zrrstalt (Fig. 1).

g3 19984, 2001, 2005 A F2AL 41647 (10~
194)S dge R g BAA AT (AZDFA G 85-94P)/M] 7
T(A A A5 =95P) o] 19981l 247} 10.9/5.5%, 2001l 13.1/
10.7%, 2005430 14.1/10.1% 2 98130l Hl&) 2001 2 20054 ]
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Fig. 1. The prevalence of obesity at 5 different years of age4).
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Fig. 2. Diagnostic criteria for metabolic Syndromeg).
Abbreviations : A-II, angiotensin II; FFA, free fatty acid;, FPG,
fasting plasma glucose; TG, triglyceride; HDL, high-density
lipoprotein cholesterol.
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Treatment Panel IIl, NCEP ATP-II)'"& Zoke] 2740
tha Wgste] 5714 F 37HA o Vs WSSt AR
3tal QltH(Table 1).

2, T AS = ¥ 3 (International diabetes federation, IDF)
ANME 6-16M9 Aol - FAd thASIT 7IES AASHA T

> yH
- A=
oo b

Table 1. Modified NCEP/ATPII Definition of Metabolic Syn-
drome for Children and Adolescents

1) Obesity =90th percentile as assessed by waist circumference
2) Triglycerides =110 mg/dL

3) HDL-cholesterol <40 mg/dL

4) Blood pressure >90th percentile

5) Fasting glucose level >110 mg/dL

NCEP/ATP III; National Cholesterol Education Program/Adult
Treatment Panel III

11). 64 o]8l= o}2 tAEZEIT S ATk

s17] AAHA sl st

A EE QUEAS oldel Fg, EYOIASFE, 28
Bu, SAUE, AR, el AT AT ol WA B
tefol s, 1641 ol el A219) 7)o 2ol AHEES ol

I 6-16A= ol ZIE(EFYIRE B4 +47HA] =
S ke A2 AAISHI T Table 2).

27Vl o]’

20tdAHE LSS T2 RYUE

ol M9l BAFE TS FHEE Cook EP0] MEZRNAG
FEAE BAG) FUEL 27t 49
o 9= ATeIAE AAECIE Y RAFFE F
2 1% W2 Baxm vvEe #3205 olss EH o=
A e oF 20-40% AEE B IEH(Table 3).
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Table 2. IDF Definition of Metabolic Syndrome in Children and Adolescents'’

Age 6 to <10 years
Obesity =90th percentile as assessed by waist circumference
Age 10 to <16 years

1) Obesity =90th percentile (or adult cutoff if lower) as assessed by waist circumference

2) Triglycerides =150 mg/dL
3) HDL-cholesterol <40 mg/dL

4) Blood pressure =130 mm Hg systolic or =85 mm Hg diastolic
5) Fast glucose =100 mg/dL (oral glucose tolerance test recommended) or known type 2 DM

Age >16 years (Use existing IDF criteria for adults)

1) Obesity : Waist circumference >94 cm for Europid males and >80 cm for Europid females, with ethnic—specific values for other groups
2) Triglycerides =150 mg/dL or specific treatment for high triglycerides

3) HDL-cholesterol <40 mg/dL in males and <50 mg/dL in females or specific treatment for low HDL

4) Systolic BP>130 or diastolic BP>85 mm Hg or treatment of previously diagnosed hypertension

5) Fasting Glucose =100 mg/dL or known type 2 diabetes mellitus

Table 3. Prevalence of Metabolic syndrome in Western countries™

Waist Metabolic syndrome
circumference  Triglycerides HDL Glucose Metabolic syndrome  prevalence in
Reference BMI percentile (ma/dl or %ile)  (ma/dl or %ile)  Blood pressure  (mg/dl) Criteria prevalence in obese  nommal weight
Cook ¢t al, Not used =80th =110 <40 SBP or FG=110 =30fb 29% (BMI = 95th) 0.1% (BMI < 85th)
(2003) DBP = 90th
Duncan et al. Mot used =80th =110 <40 SBP or FG =110 =3 0of5 32% (BMI = 95th) <19 (BMI < B5th)
(2004) DBP = 90th
Weiss et al. Z>2 Mot used =>85th =5th SBP or OGGT(2) 140-200 >3 0f5 38% BMI 2> 2, 0 (BMI < 85th)
(2004) DBP = 95th 50% BMI 2> 25
Lopez-Capapé etal. Z2>2 Mot used =110 =40 SBP or FG =100, >30f8 18% (BMI 2= 2) Mot applicable
(2008) DBP = 95th or OGGT[Q) 140-200
Agirbasli et al Overweight' Mot used =80th <10th SBP or FG =100 =3 of & 210 (overweight”)  1%"
(2008) DBP = 95th
Camethon el al. =90th =90th =110 <40 =90th FG =100 =3ofb Mot given Mot given
(2008)
De Ferranti et al. Mot used =75th =100 =50, SBP = 90th FG=110 =3of 5 399 (BMI = 85th) Mot given
(2008) <45,
$15-19
Boney ef al. = B5th Mot used =95th <5th SBP or FG =100, >20f4 Nat given Mot given
(2008) DBP > 95th or OGGT(2) 140-200
Braunschweig ef al. Mot used =80th =110 <40 SBP or FG =110 >3 0of5 24% (BMI = 95th) 0 (BMI < 85th)
(2008) DBF = 90th
Butte ef al. Not used ~80th ~90th =10th ~80th FG =100 =30of 5° 209 (BMI>95th) 1% (BMI < 95th)
(2005)
Invitti ot al. Both =97th =86th <6th >86th FG =110, Obese and  23% (BMI = 97th) Not given
(2008) or OGGT[‘E} =140, 22af3

or HOMA-IR = median
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Table 4. Prevalence of Metabolic Syndrome in Korea

Reference Subjects Cases  Age (yr) Prevalence of Metabolic syndrome (%)
Seo'” KNHANES 2001 General 1090 10-19 71 (Boy 9.1 Girl 4.8)
Kim" KNHANES 1998, 2001 General 2165 12-19 1998 6.8 (Boy:6.8 Girl:9.2)
2001: 9.2 (Boy:125 Girl:5.8)
Chang'® Elemetary, Middle School Survey 2003 BMI>9%P 277 12426 375 (Boy : 387 Girl:35.2)
Mild : 25.2 Mod:43.9 Severe OB:71.4
Elementary : 20.8 Middle school : 50.3
Ryu"” Middle School 2007 General 1393 12.8+04 56 (Boy:6.1 Girl:5.0)

Abbreviation : KNHANES, Korean National Health And Nutrition Examination Surveys in General population

Table 5. Prevalence of Individual Metabolic Abnormalities in Korean Children and Adolescents

Hypertrigly-

Low HDL

References Subjects Study Yr Cases Centralo obesity ceridemia cholesterol Hypelgension Hypergolycemja
(n) (%) o o (%) (%)
(%) (%)
Kim™ KNHANES 2,165
aged 12-19y 1998 1,317 Boy:10.3 Boy:21.9 Boy :15.8 Boy: 284 Boy:8.3
Girl : 19.6 Girl : 24.8 Girl 1 15.2 Girl : 22.3 Girl : 6.0
2001 848 Boy:16.2 Boy:32.4 Boy :37.0 Boy: 28.2 Boy:8.1
Girl : 185 Girl : 28.6 Girl 1 14.2 Girl : 10.8 Girl : 5.5
Chang™ EM  Obesity 2003 277 Boy : 73.7 Boy : 30.6 Boy :32.3 Boy : 50 Boy:75
Girl : 70.3 Girl : 54.9 Girl :34.1 Girl : 36.3 Girl : 6.6
Ryu"” M 2007 1,393 Boy:24.5 Boy: 24 Boy 1154 Boy:9 Boy:0.3
Girl : 23.4 Girl : 289 Girl @ 14.1 Girl - 94 Girl 1 0.2
Chang E, M  Obesity 2003 277 Boy:73.7 Boy:30.6 Boy :32.3 Boy : 50 Boy:7.5
Girl : 70.3 Girl : 54.9 Girl :34.1 Girl : 36.3 Girl : 6.6
Choe” E M, H
Morbid Obesity 1997 277 36 18.3 74 0.3

Abbreviations : KNHANES, Korean National Health And Nutrition Examination Surveys in General population

E, elementary; M, middle; H, high school students
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