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besity is a disease that decreases life span. Childhood obesity leads to the higher

prevalence of obesity in adulthood, which increases the risk of metabolic syndrome.
Recently, the prevalence of obesity and metabolic syndrome is rapidly increasing among children
and adolescents in Korea. The percentage of affected individuals was 17.9% among 10 to 14
year-old boys at its highest or 9.7% (boys 11.3%, girls 8.0%) on average, according to
KNHANES Il (The Third Korea National Health and Nutrition Examination Survey, 2005) and
2005 Korean children and adolescents' growth standard program, respectively. The incidence of
metabolic syndrome was 30 to 40% in obese children and adolescents in Korea. Intervention
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Abstract

program to prevent and reduce childhood obesity on a national scale is required.
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7Fskeict. 53] wohs 5 - aLs L, ool & - F8haL A
Foleoll A S3lek 271 AES EIrk3). 20059% =¥
78 okl Adolld FAP= 10~144914 17.9%, 3=}
15~19A1914 13,5% = 7178 =4}, 4).

v M Zxob g H)gk frHEE 0] 1976~1980
5.5%, 1999~2000% 13.9%, 2003 ~2004d 17.1%2 A&
ARl S7FE skt glon ofejdt 371 T4l frd, 42 5

oA = ¥l IEHG).

oY,

rlr

2, ol H[Ptoz o3 2[HM

FELO| HWk Ao} HIRELO] APAS B, 3~9A]ollx]
= EA) Aopr|uh} BB njuk BT Aole] AJH|vko 2o
olggt TS wFH, 53] 3~54] Loleli] R KF
HRkeE 749 243l ninko 2 o] gt 932 15, 3u o 25}l
tHo6). FefuetellM e FR7F HRHBMI >25)9 7
2~12A] Zxote] Hlwk fHE-2 F 5 o] BMIZ} 25 ][Rkl
S-oll vlste] 4ulf o] F7FsEAEH7). F-5 5 gk olet
H|gholabd Aopdand A AR F A 25~35%<lA A
oA &= vk ITH(S).

Zropaleke ol AW HkE-(adiposity rebound)©]
dofuh= 5~7A, ARE716A BAEE7] Heh9). A&
2 ZAYA]of] 12~15%0lA4 AT 1ol 25~26%7HA] S7 s}
AH7t 5~ 64178l 16002 BMIZ} 7P Wolxl 3 tha] 57
st o] AI71E A Bks 7|k sivh wkE717} 5A

l od o

[*]

1l

142_1522|8f W B M 2 2010.212 1:56 PM I 9] 5| 143 NO.3InPut E;

1 276l ehh= 35 9] Wk $13o] Ak®), Lo}
o] vluke Fel7h ofelg) A4Sl Hlko 2 ol s 97}

H pul

B2 202 deA =, AlsS Adstelete AR
o] = AHAskA| edal dAlH o' A A|lEe] ARt 2
axo] ZR2e7F 3¢ FHEE fA A=) wizoloh
(10). 3EH71, Qot vrtelEE 2067 54 S AT
ol 25%& &3] FAFTS B 2M(11), Whitaker 5
(8)2] ATNME 64 o) Hlvtole] 55%, 53] 10~14A]
Zgad uutete] A-9- 75%00A A9l BiRke 2 oyt rt
I 3}H, Moon 5(12)¢] $i7-ol] w2 ™ 74 H]vho} T
Z¥z} 66.6%, 68.4%7} 174 ol = vl vka} ek,

%l\
Ao 2 HIk F172; ob7} Hae o] § of ] Hgt
7F R om AAbA] vt B fdateEe o g

22 30402 W]k RSl $2E 2742 404 R
EARE 7= /H05).

A ZAol|A] Er| = adipokine 5 9] d7-H Ao
24 lepting A58 28] AFE el Jae
Shetl, HlRtolelld= leptin®] AR doR glate] AR
o] el Blelste] =7} 5718 HH, adiponectin <l
$2le] 78 ol A ABHE ZXBho] AF LB
Frieshed HRtolellA A gotel Hg) wEtrhar sk ict
(16), =gk Azkgdo] sHFE HltoloflA] adiponectin

A7ro] gl BRtofel] Hla) Hgkek(17).

S7FsHelA] & 7 Ql5o] S22 (fast food) o] A7}
ZolEWA HY, opAlle] HFE FolE

H7} ZolubA] HJATH1). thgkiofat
83| g2l dslolA 20061 7HAE AEAE o] &8k Ao}
adulvke] A&t F F AN AATTE 7}

fed

2

N

oZ o

oo |
>

lo,

B

ofstolarEsxl 143



Chu MA - Choe BH

144

e
filo
&
pu

£
i
*

T 95 W AABE EE wwe] B 1] S
23 Aelofek. TV A AT, M LANL T
A2 ARG AATFL TS Pshela19), 271

4ARE o AlAEE Aok AlAIERE0] AojA B|RkelA|
(20, 21), 12~174 ZA2E2] TV AJFAIZ o] 1€ 1ARE
7Vl whet viRk frrEo] 2% STkt Balks Q)
TH22). TV AAARER vivke] g o] st =] a1
2, 20059 FUFYIZAL AR RO R 3 HalA
o} 2000 thgkaobatets] o9 3] Hlwk ZAbollA] BF
Frofah FES Bvk(, 18).

AEA QRlelA, 253 vk B o] Q13 #A7} of
2 BEseiANt -85S ket AAde] vk £

o] Eth= 77} Slol i 2o e} defol] arefd

o
e ]

42 8
croland Hgke Qb4 Wiwk) oAby Hlvko = B

gt} Ao} v|gke] tithrE ARAJsh= YAk HIvkS i
T Alo] B ool & AT FUhE gk 2Eu
o 7] o] iTletE A7) F9F Blvtole] A2
w2 Lofol| Hla| ESlEER FHF 7] Afol= HolA] ¢
T 1% Qith(24), T3 BMIZF 8578 AE717F
W=, ARE7] AlRRe] = Aot HF: 717F O Zick
T HIE UThR5).

A Alo] 3~5uE 9] m]wkel Hntol= o3} H
IHd 7hsAdo] Ak20). 717F 2k A9 A 71 At
2, Cushing £33, Turner &30 3k AAP} Do st
i 2] e BolE HvholE Prader-Willi,

Laurence-Moon-Bied], Cohen %+ 59 #4d 3

c

=]
o

o
Hi

AOPHAM BlotD ChA} 552

142_1522|8f W B M 2 2010.212 1:56 PM I 9] 5| 144 NO.3InPut E;

7Fs/3< aefatoiof dek27). A S5, A%, Wi
H7 ko g ofxbd Hlwto] ek = glo B g H]vtolo]
A 717k AU Als Astrt ol vl o]xHd ikt
thek zAP} d et

Tt o3 IRk 2o} Hwke] 506 wigtew], At

=

S uje} A o 7 s 9 gk o 2 ujiRn] 2t
ot vjuke Aejst = glo v g AIF Zvl L]
At 7] 7o) B A, e 5 ws AR BEES

o= 7ol o]xl/d Hlntel] thek 2ALS 3 HTH28),

HIRRE ZPA| 2 7} S7FsE AV 2717F AA Aol A
o) 2e}sl) E4E el E 2 v|ghh(10).

(1) AE=FA4=(BMI)

BMI (Body Mass Index)&= A5-& Aoz 5
Alkg/m*) o2 A, Aol vlwsle] 95uR )<= o]
 Hke 2 golalal 859} 95| AlolE H]Y
TIAB o= Foldi), o, Sl Itk
A= WHO Hre] wle} BMI 25 kg/m? o)) A
713 v AR g glare) Fst viRto 2 HelE
SATH29, 30). ZoF Fade ARl whet BMIo WFo] 3l
o k= 20074 @5 2o RS 7
F0 2 H31). HetzQl BMIE 5~640l HA 2 Dojxl
T A2A7A] Mg 7]l viE BAE A oA
7hElE 2 64 o) ol 851 AR&-ELt.

)= A A AE (CDO) oAM= A=, A BMIE &
opr|RhS MHsh= HZ o] Wi o 2 A3stal Qltk. BMIE
=gl tiygsted 9, A% wkdste] M9
SEAE 7)9F AT o2 kg TR 28 AR S
TEsHARE Sk o] gl
2) H]9t=

HITHE (%)= (AAIRIS -2 B2A415) /A 25
AT x 1008 Alxtste] 20% o)d-g nlvte g Aofdit},
20~30%%= ZAEH R 30~500 S5 5EHT 50% oS
JEHgho 2 B3}

HRE ol ARG E= AP FEAE2 718 AT 50

)
-

(o}

14
o ox
)

-

BN

-

A

e

-

i

—



142_152°(3 3 75 =

Obesity and Metabolic Syndrome among Children and Adolescents in Korea

Table 1. Co-morbidities observed during childhood and adolescence(28)
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Cardiovascular ~ Dyslipidemia, Hypertension

12~30%0[ch, Agae]2iold +
B3 FNAFIGEA A=
2009HE] 104] o] Aol %=
DEXA (dual energy X-ray absorp-
tiometry, Hologic, Colorado, USA)

Respiratory Obstructive sleep apnea, Asthma

Gastrointestinal ~ GER (gastroesophageal reflux), IBS (irritable bowel syndrome)
Hepatobiliary Gall stone, NAFLD (nonalcoholic fatty liver disease)
Endocrinologic Insulin resistance, Type 2 diabetes, Polycystic ovarian syndrome
Orthopedic Blount disease (tibia vara), Slipped capital femoral epiphysis
Central nervous  Pseudotumor cerebri

Psychological Depression, Eating disorders, Social isolation, Low self-esteem

& olgste] AAE 25 o 9)

Adopted and modified from Nelson Textbook of Pediatrics, 18th
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Table 2. WWHO definition of the metabolic syndrome(48, 49). Zo73} Al AA Aslo] o|=QIx} = AL
Glucose intolerance, impaired fasting glucose, diabetes, or insulin 317]ol m 53l
resistance (assessed by clamp studies), plus at least two of the following
criteria:
Wiaist-to-hip ratio of >0.90 in men and >0.85 in women 8. LHAISZ 2ol Tt
Serum triglycerides >150 mg/dL (1.7 mmol/L), or HDL cholesterol <35 mg/dL Aolo|A] 71 E3HA] ARLE= AT
(0.9 mmol/L) in men and <39 mg/dL (1.0 mmol/L) in women ¢ = -
Blood pressure >140/90 F 27 v= SY2HE 28 T2
Urinary albumin excretion rate >20 ug/min or albumin:creatinnine ratio >30 2(National Cholesterol Education Pro-
ma/g

gram, NCEP)Z} A|A|H27]7(WHO) |
Al AAgE 7] Eo]ch(Table 2)(48,
P, 97 ool Fuld S-S 71 ofofellxE thdAd 49). o] fJollw o] 7]FrelN J7IES ME, AskA

0

O

F 457 (polycystic ovarian syndrome) ZALZ free 31(50~52), Holl= A=) (International Dia-
testosterone, free estradiol, LH (luteinizing hormone), betes Federation, IDF) 0|4 WHO 7]&& =743} NCEP
FSH (follicle-stimulating hormone)& Z%3lt}, 71E3 FARE Aol AAlsH e TE -2 100 mg/

dL oo 2 Aaklrk(53).

[ l% ek 71ee] e g 2, s, A,
vk A S o R AR B4, 557 24, 218 BlRto] Al2g gy AR Aekel At
P, A 2 A, WEH] A, APl 24, ﬂ% Aoltt. NCEP ZIgt7]Eelli= vA| g1 54o] &
2178 8L AElA 241 5ol )ieK(Table 1)(28). 53] Al Q3HA Bor BE ﬂx}oﬂ/\i slelEde S48k tok=
a2 Fed, 1Y, SAAM SV HDL Edl=HE = 5o e s RrjoA 7p EdHA o]&H
i ol mrte] Sl g AfQlelA oA veh= A WHO Xe7|&e %%1 |4 &3] o]- &t IDF X7|&
3, o2k thabd AkEe Al2E B AdwA 2 & 7P A2 e VEo R, H R ofF Alge]
e Fshs S AdAAeIH(34). obdad v = WHO 71555 thA|sh= Aot
Rholl A = thAS St A2 Y Firg o] gl S7skaL e o]E2 ARlE e R & A VjEo ' Soht
Ao, Lotz AERA T 7dstol| o3 sy} Aods o R gd 97 vkt gt
AEHE, o5 o] A9l HIRte g o] E A Al Sl & o] YTl aofe] S0 Qlste] thabd A=
719, AsiAl R gheh= Aol ATk, 35~37). % AR F 818 FAATE A, ARl wet dan

S zoPgad ST R AUES A, 9 = A% 7122 AaIrh 47 ehen, 49 9 zolgad
Zobgadel Al 10% oljolr], WwkEolAE ek TR QAFEa GuETe] ded @ AbE el Bt
30~ 0% BuE Wyhee] bl wWeh 58] B AT A9} a9 uholck(s), ma ARk]ole

=

SFACH38~42) AA gL F7E=E JEd do] 7haE 2 glon o=
W ko] S7Hvisceral adipose tissue), & 3]21% 9l3)] el#@l7} adiponectin®] ¥4 Z712 Ho|7|% st}
4l F7he Al S5e] Ak S Ao, n¥8s}, 1 (55, 56). FHE 2opdad T A7l ¢i9l
A8%, 1olEddFTAE dAkido] Arh43~47). BMIZ ov g F7)E FES WY T ue} 22 AT = F
AR vgke] EEQ XA E, ¥, AR £9°] 0.8%01A4] 10.2%, 0%°lA] 59%71A] ZFolE K ojrt
Al Agke] WA} JHEA7} JATH?27). BMIZE HIRRS: A (57 58). webA] Aobade] tiiEgre] Ao Htk
Wkl ek 718 Agkek i olu}, BMITES 24= thA} 7158 e gsly] S1gk =27t 18 Foll et
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Table 3. The IDF definition of the at risk group and metabolic syndrome in children and adeloscents (Diagnosing the metabolic
syndrome requires the presence of central obesity plus any two of the other four factors.)

Age group (years) 6-<10 10 -<16 >16 (Adult criteria)
WOC (waist circumference) > 90th percentile >90th percentile WC =94 cm for Europid males and
or adult cut-off if lower >80 cm for Europid females, with ehnic-

specific values for other groups (For Asian,
the cutoffs should be 90 cm for men, and
>80 cm for women)

Triglycerides >150 mg/dL (1.7 mmol/L) >150 mg/dL (1.7 mmol/L), or specific
treatment for this lipid abnormality
HDL cholesterol <40 mg/dL (1.03 mmol/L) <40 mg/dL (1.03 mmol/L) in males and

<50 mg/dL (1.29 mmol/L) in females, or
specific treatment for this lipid abnormality

Blood pressure systolic BP >130 or systolic BP>130 or diastolic BP >85 mmHg
diastolic BP >85 mmHg or treatment of previously diagnosed
hypertension
Glucose fasting plasma glucose fasting plasma glucose >100 mg/dL* or
>100 mg/dL* or previously previously diagnosed type 2 diabetes
diagnosed type 2 diabetes

* For clinical purposes, but not for diagnosing the metabolic syndrome, if fasting plasma glucose 5.6~6.9 mmol/L (100 ~125 mg/dL)
and not known to have diabetes, an oral glucose tolerance test should be performed.

aopade] WS FrE A7e Hasox thit = (2) 2}0] 2% (27, 64, 65)

o] Hele A1) 7S Aopade) Bl 24, A 2 2 o] ol o] 717t lom, &3] B 7
3310, Cook 5ol 93l NCEP ATP 11T 7|55 <1%H T HRlobo A= ThALE WA el b, nAe] 52
2 A 7S 3 ARERITH(S9, 60). 2007 IDFe]| W} FEF AFE Fole Ao En AT ke a3}
A drof Ay ﬂ«l A Sre] XIctel 482 7Es At AAG AAf 2HL 3 o] Fagk Al7IQl &
FE3FITH(Table 3)(54, 61~63). 6~104] Z0}2] 79 thAt opad B|vtolel|Al= A dakA] gfom, A A Al
5T G2 & F glov, 7 5 dAS S, AlRE 7 shA e Al A Ao R A
=Y, oA, A8, 1Y, H|vko] Sl S Atk vlgtote}l 712 i A A 2] St FRE
o= 371 SA¢] F a3}, th ZolX 7S sk ARkl Qlon g 34 47
£ A8l 7153t Y ZRele] ARlo] He A4S
9, AoRdAHA || x| = I 22 o == g},

O A= 9727, 64) WFATT 2lo] Q¥ (traffic light diet) 2]&-29] ZHA]
HIEE X ZellA] 79 37 7|2 a4e AA 24 5 o &, A, I, AR T ds WA, =, 49
L AA 5] 7ok BE FHe] wgolnt 25T AERE Ak Aloftt, el vl A9 wd
1) sk X8 53 E A3 A 2L A 50 F BBt LuRlEe] 7] HHE

- A, vk, S o aelate] Z27)d A8 T A 8= g ol
2) 715 A5 o] frie ZA g AAE il BE AgE Ao](protein-
- 71 E3 S Wl e, 71 o] 5ol ok sparing modified fast) 2 7]l Agh 1% w5k} 3
&% WSS Tk A wE AF ko] At ot 4]
3) AEa g Faol A5 A4 A AT 2 A Ehs 4] 4rHe0). 3 BF AT
4) A8 B, G2, AEH 891 HE 9 1.5~2.5 g FEe i AS HF st A AT
5) A8 7Fs o] aWH AlA1 2 Al (lean body mass)e] 7+Ag HAiskslal AEFS FAlsH
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