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The Prevalence of Obesity and Metabolic Abnormalities
in Korean Pediatric Population

Han Nae Nho, M.D., Cu Rie Kim, M.D., Ji Hyun Uhm, M.D., Jeong Tae Kim, M.D.,
Sun Mi Jin, M.D., Ji Young Seo, M.D., Hye Won Hahn, M.D., Hwa Young Park, M.D.,
Hye Sun Yoon, M.D., Young Min Ahn, M.D. and Keun Chan Shon, M.D.

Department of Pediatrics, College of Medicine, Eulji University, Seoul, Korea

Purpose: Childhood obesity can be complicated by hypertension, hyperlipidemia, non-alcoholic fatty liver
disease, and diabetes mellitus. The aim of this study was to evaluate the prevalence of obesity and
metabolic complications of children and adolescents based on the degree of obesity.

Methods: We analyzed the records of 8,880 students who received student health examinations between
May 2006 and October 2008 at the Eulji General Hospital. The prevalence of obesity was evaluated by
the body mass index and obesity index. A total of 1,076 obese students had blood tests. We analyzed
aspartate aminotransferase (AST), alanine aminotransferase (ALT), fasting glucose, total cholesterol, and
blood pressure according to the degree of obesity.

Results: According to the body mass index, the overall prevalence of obesity was 7.2% (7.8% of male
and 6.5% of female students). Based on the obesity index, 12.3% of students (mild: 6.3%, moderate: 5.0%,
and severe: 1.0%) were obese. The prevalence of hypercholesterolemia, ALT elevation, and hypertension
were increased as a function of the degree of obesity (p <0.05), but hyperglycemia showed no significant
differences (p=0.298). The overall prevalence of ALT elevation was 17.7% (mild obese group, 10.4%;
moderate obese group, 20.5%; and severe obese group, 46.8%). The prevalence of hypercholesterolemia,
hypertension, and hyperglycemia were significantly higher in the elevated ALT group (24.7%, 42.6%, and
5.2%, respectively) compared to the normal ALT group (11.1%, 29.8%, and 2.0%, respectively; p <0.05).
Conclusion: Hypercholesterolemia, liver function test abnormalities, and hypertension were associated with
the degree of obesity. We should focus our attention on managing obese children and adolescents to
prevent metabolic complications. (Korean J Pediatr Gastroenterol Nutr 2009; 12: 207 ~214)

Key Words: Obesity, Hypertension, Cholesterol, Aminotransferase

A4 120009 79 299, <1 : 2009 9% 3%
QAL AAH, 139-872, AGAl AT SHAIE 280-1, SAWY Lo
Tel: 02-970-8224, Fax: 02-970-8429, 02-972-0068, E-mail: comjic@culji.ac.kr

207



208 - CjEtaopAsly| P osts|x| - M 12 A X 235 2009

M

rhu

A AAA S Z vluk S7kekal gl FAlolm -2
ko] ol A3 A Aoz Qlete] A
o] A 3tx]a 5
o] Z7kskaL Qek ™. Ao} A7) 9 w44l H]
o2 o|3)g EEo] =21 Togashi 5= 2| gHF
4o} u|ukote] 54.7%7F /4 Qlo] HojA = u|wtoli}
AFoz olgetgom?, 2| 52 740l nluteldl%
okl 66.7%, olote] 68.4%7} 1747} Hoj A% u
ki Baskglel), njukgt ]‘OMW“:‘ e #
A, Esk o] AA FFo] FtEE A7t ‘5%
o] & <lsto] ARloAAT A28 Fxvt A3
Sho] AT = A= AReo] F7hshA =H o]
thd A G S5 NS AT A4
5, B9, Blountl, ¥ =7 T5HEe]

o vl g Sol AT = 9l
Hgtolol| 2] Hol= Qlgwl A, sk, ol A
] IF 5 2sto] A S3tolet sh=dl, NECP
TPIIIOH olshH &<, 3L triglyceride 5, £

2, A HDL ZH|AHEE S, %*u‘ HlRke 57k
°ﬂ‘1 37HA olE SFAE A 1’41"} 5T
o3k "'”146) A S5 o ?J%ﬂ
| 2 =

O

o

FIO 2

d

rL
)

o

>
b o~ g 1-n i)

ol
40 E o

N

% J}ﬂ m‘
%

ok

o ot

B P
ool o

Mok
e

X

&
s
=2
>
o]
ot
£
N,
N
)
N
tfo
—
rlo
P
(o]
o
ot
P
rL
frt
tlo
o

o2 AA AZx|o N AA A5 E BA
2 Qo) FApollA e A $9E

wluk o] uh o Ee) e
o] Yohuz} 3t9ict.

rm

ot )

o, 2

& om T oo
2

1o, 4
S
2 5

QL

CHAH 3 B
1. CHA

200641 597 20089 108747 =] A 2

v
=

7 Aol Whste] A A7} 7S whe Lo}
AAEIE9 AR5 o] &slgrh 7A0A 1641714 &

2 sk om ol 4,544%(51%), o]

o} 4336W@9%) -2 Y 7+ ztol: gtk >
0.05)
2. 4Y
1) MZ ZAE AFE $HHg AFAS o] &3t 0.1

kg7 SR AL Tho] A
em7bA F7g5kech wiRk
mass index, BMI)2} H]RFE (obesity index)E o] -8-3}o]
BE39gom 2008 gH Lol & HAW AlA| wh&
EFAE AR R °]’°ﬂ‘4 A= Aol Sl A = 85

F

w5915 o] 4F 05 W9 ujake HAlFo R Bole
1 95 WA ol 48 HIRke.2 BEIRIE, RLE

o SSHAE S0 MENFE EF AFOL ol Gate] 4
S AlSH A 25 AT Aol & A 2E Al
FTOE v Fholl 1005 she] 20% o1 30% mIRk]
3+ A% vl 30% o8 50% wwH] B¢ S =
ak, 50% ol 4l A 1% njutez Aejslgir},

2) o AAE Fob A5 EgiAlell st 549
Som 2008 k= Lof Bl A AlA whE EFA]
A7 A3 ellA %Eﬁi gh= sob Fad Y I
FaA = 4
3t FAolA] 5
39079 wusto.z, 00 MRS o4 o5 ML
ugko] At w9159 Fahglo] %7] Fstel 130
mmHg ©]4, o]$7] Fgte] 80 mmHg o] 8 7 i
ol AetAZ A2t

3) W HAL A& AT 7o R vwto| 3}
= Hder 35
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Table 1, Prevalence of Obesity according to BMI and Obesity Index

No. of BMI Obesity index

students Overweight (%) Obesity (%) Mild (%) Moderate (%) Severe (%)
Male 4,544 1,307 (28.8) 354 (7.8) 339 (7.5) 276 (6.1) 65 (1.4)
Female 4,336 911 (21.0) 281 (6.5) 217 (5.0) 165 (3.8) 26 (0.6)
Total 8,880 2,218 (25.0) 635 (7.2) 556 (6.3) 441 (5,0) 91 (1.0

Table 2, Prevalence of Metabolic Complications according to BMI
Overweight (%) Obesity (%) p-value

IFG* (100 mg/dL<fasting glucosse <26 mg/dL) 429 2 (2.0) 0.298
Presumed DM ' (126 mg/dL <fasting glucose) O 0.0 2 (0.3) 0,298
Hypercholesterolemia (200 mg/dL <total cholesterol) 52 (10.7) 3 (15.8) 0.014
ASTT elevation (40 IU/L<AST) 22 (4.5) 1 (10.4) 0.000
ALT® elevation (40 IU/L<ALT) 58 (11.9) 132 (22.4) 0.000
Hypertension 136 (27.9) 209 (355) 0.024

IFG: impaired fasting glucose, TDM: diabetes mellitus, TAST: aspartate aminotransferase, * ALT: alanine aminotransferase.
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Table 3. Prevalence of Metabolic Complications according to Obesity Index

Mild (%) Moderate (%) Severe (%) p-value
IFG* (100 mg/dL <fasting glucose <126 mg/dL) 4 (2.6) 10 (2.3) 2 (2.1) 0,072
Presumed DM (126 mg/dL <fasting glucose) 0 (0.0 1(0.2) 1(1.1) 0.072
Hypercholesterolemia (200 mg/dL<total cholesterol) 6 (10.2) 74 (17.0) 15 (16.0) 0.015
ASTT elevation (40 IU/L<AST) 1(3.8) 44 (10.1) 18 (19.1) 0.000
ALT® elevation (40 IU/L<ALT) 7 (104) 89 (20.5) 44 (46.8) 0.000
Hypertension 154 (28.1) 143 (32.9) 47 (50.0) 0.002

*IFG: impaired fasting glucose, TDM: diabetes mellitus, TAST: aspartate aminotransferase, * ALT: alanine aminotransferase.

Table 4, Comparison of Laboratory Data and Blood Pressure (BP) according to BMI

Overweight group (n=488) Obesity group (n=588) p-value
Glucose (mg/dL) 805+83 81.1+86 0.267
Total cholesterol (mg/dL) 166.3+29.2 1718+298 0.002
AST* (IU/L) 238+104 276+186 0.000
ALTT (IU/L) 242+207 34.0+407 0.000
Systolic BP (mmHg) 1152+127 1175147 0.006
Diastolic BP (mmHg) 685+96 693+112 0.207

Data for each group are expressed as mean+SD. *AST: aspartate aminotransferase, TALT: alanine aminotransferase,

Table 5, Comparison of Laboratory Data and Blood Pressure (BP) according to Obesity Index

Mild (n=556) Moderate (n=441) Severe (n=91) p-value
Glucose (mg/dL) 809+79 805+85 821+10.3 0.401
Total cholesterol (mg/dL) 166.6+28.6 171,0+£30,0 1754+314 0.002
AST* (IU/L) 238+124 268+159 340x247 0.000
ALTT (U/L) 238+232 323+382 513+479 0.000
Systolic BP (mmHg) 1148+134 117.3+140 1228+140 0.000
Diastolic BP (mmHg) 68.4+99 68.7+10.8 731+£1156 0.000

Data for each group are expressed as mean+SD, *AST: aspartate aminotransferase, TALT: alanine aminotransferase.
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Table 6, Prevalence of Metabolic Complications between Elevated Alanine Aminotransferase (ALT) Group and Normal Alanine

Aminotransferase (ALT) Group

Elevated ALT Normal ALT
group (n=190) group (n=886) prvalue
Hypercholesterolemia (200 mg/dL<total cholesterol) 47 (24 .7%) 98 (11.1%) 0.000
Hypertension 81 (42.6%) 264 (29.8%) 0.000
IFG* (100 mg/dL <fasting glucose <126 mg/dL) 9 (4.7%) 17 (1.9%) 0.034
Presumed DM T (126 mg/dL<fasting glucose) 1 (0.5%) 1 (0.1%) 0.034
*IFG: impaired fasting glucose, TDM: diabetes melitus,
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