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Abstract Objective To investigate the relationship between obesity and lipids disturbance and Nonalcoholic Fatty Liver
Disease ( NAFLD )in schoolchildren. Methods — This was a case-control study. 4 elementary schools and 4 middle schools were
selected from Haidian district in Beijing with representative cluster sampling. 659 obese children and 603 normal weight children
aged 7 to 18 years were recruited from the 8 schools with uncompletely randomized sampling as the case and control groups. Data of
anthropometric measurements including weight and height were collected from March to May, 2007. Body Mass Index ( BMI Jwas
calculated by weight( in kilograms )/height®( in meters ). Obsity and normal weight were determined according to the sex — , age —
specific body mass index ( BMI ) cutoffs, recommended by the Working Group on Obesity in China. Liver was tested by
ultrasonography ( Toshiba SA-340A ), and abnormal hepatic sonograms were diagnosed. Elevated glutamate-pyruvate transaminase
was diagnosed by ALI'=40.0 U - L' and elevated glutamic-oxalacetic transaminase was determined by AST=45.0 U - L'
Nonalcoholic fatty liver was diagnosed according to the diagnostic criteria of nonalcoholic fatty liver disease recommended by the
Fatty Liver and Alcoholic Liver Disease Study Group of Chinese Liver Disease Association. Serum levels of TG=1.70 mmol - L™,

TC=5.20 mmol * L', HDL-C<1.03 mmol * L' and LDL-C=3. 12 mmol * L' were defined as raised TG, raised TC, Low
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HDL-C and elevated LDL-C, respectively. TG was skewed distribution and natural logarithmical transformations were performed.
Analysis of covariance adjusted for gender and age, Chi-square test and binary-logistic regression analysis were conducted to analyze
the relationship between obesity and lipid profiles, fatty liver and NAFLD in different groups. Chi-square test for trend was used to
analyze the changes of lipid profiles and NAFLD with obesity aggravated. Results Hepatic sonograms test demonstrated that 186
students had fatty liver and 68 children were diagnosed as NAFLD. The prevalence of fatty liver tested by Ultrasonography was
28.0%( 184/656 ) and that of NAFLD was 10.2%( 67/656 ) in obese children, while those were 0.3%( 2/603 ) and 0.2%( 1/
603 ) in normal weight group, respectively. The levels of TG, TC, LDL-C, HDL-C were 1. 16( 0. 87 —1.52) mmol + L',
(4.2420.03) mmol - L™", (1.30 £0.01 ) mmol + L™" and (2.46 +0.02 ) mmol + L™
than those [ TG 0.85(0.65 =1.07 ) mmol + L', TC(4.08 £0.03 ) mmol + L™, LDL-C( 1.59 £0.01 ) mmol * L™ and HDL-C
(2.04+0.02) mmol » L™" Jin normal weight group ( P <0.01 ). The prevalence rates of HTG [ 17.3% ( 114/659 ) ], HTC
[9.6%(63/659 ) ], HLDL-C[ 13.2%( 7/659 ) ], LHDL-(] 19.3%( 27/659 ) ], elevated ALT/AST[ 14.7%( 97/659 ) 1/ 3.6%
(24/659 ) ], fatty liver 28. 0% ( 184/659 ) Jand NAFLD[ 10. 2% ( 67/659 ] were significantly higher in obese group than those
[ HTG 3.6%( 2/603 ) \HTC 4.8%( 29/603 ) .LHDL-C 5. 1%( 31/603 ) \HLDL-C 2.0%( 12/603 ) .elevated ALT/AST 0. 8%( 5/
603 )/0.8%( 5/603 ) fatty liver 0.3%( 2/603 ) NAFLD 0.2%( 1/603 ) | in normal weight group. The levels of lipids profiles of
TG 1.40(0.93 =2.08 Jmmol * L' ], TC(4.44 £0.09 ) mmol + L', HDL-C( 1.23 £0.03 ) mmol + L " and LDL-C(2.70
0.07 Jmmol + L™" in obese children with NAFLD were higher than thosel TG 1.13( 0.85 —1.49 ) mmol « L™", TC( 4.22 +0.03 )
mmol *+ L™", HDL-C( 1.31 £0.01 J)mmo » L™" and LDL-C( 2.43 +0.02 ) mmol * L™"in obese children without NAFLD. The

in obese group were significantly higher

dyslipidmias in obese children with NAFLD was more serious comparing with that in obese children without NAFLD ( P <0.001 ),
the changes of HTG was especially significant. Further more dyslipidmias, liver function disturbance, fatty liver tested by hepatic
sonograms and NAFLD were aggravated with the increase of obesity by. Chi-square test for trend except HTG. Conclusions
Dyslipidmias, liver function disturbance, fatty liver and NAFLD were more serious in obese schoolchildren than in those with
normal weight. The dyslipidmias and fatty liver were aggravated with the increase of obesity. Ultrasonographic test of liver should be
done in midrange for significant obese schoolchildren.
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2.2 AERES T RRLL G K & NAFLD H550 Eb

1 BHEASHREN—RER
Tab 1 Comparison of characters between obesity and

normal weight groups

Female/male 0.75 0.91
Age group /y n (% ) |

7-9 126(19.1) 107( 17.7)
-12 190( 28.8 ) 187(31.0)
-15 241(36.6 ) 207(34.3)
-18 102(15.5) 102(16.9)
BMI/kg * m ™2 27.9 +3.8 18.2£2.4Y

Note:1 )P <0.05
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2.2.1  ARRESXRRALNNG K- LLiE 4 BILA LG 4 35k
DRSS B TG OB e, sl P 5 R4 IS I AT h Oy 2
S3HT, BERELL TG TG Fl LDL-C W] B & T B4, HDL-C 1]
BT AR P <0.01 ) 2), Fikr g & Tifsbr 2%
S T Aot

xR2 BHESNRBAMISIKFLER x =5)
Tab 2 Comparison of the levels of serum lipid profiles

between obesity and normal weight groups( x =s)

TG 1.16(0.87 —1.52) 0.85(0.65 —1.07 )*’
TC 4.24 +0.03 4,08 £0.03%
HDL-C 1.30 20.01 1.59 £0.01%
LDL-C 2.46 +0.02 2.04 £0.02%

Notes: 1 ) Data were expressed as Geometric mean followed by
intrequrtile range in parentheses and natural logarithm transformation
was used before analysis of covariance adjusted for age and gender; 2 )

P<0.01

2.2.2 HEJRES X RRAL NG e 2B 57 5 & NAFLD #6; %
Fedg B R 4L A% T AR bR SR R W OR R TR R A
(P<0.01), HE—B50 A LAILAG % 20 Al 5 . B M8 S g
JUi I B NAKLD SRy &% Jri s o, LARE B O fif B A et , s ol T g
BRI ) DR 26 1 I AN A0S S5 AT Logistic [T 5047, £ B AH X
ST IAUES L AE EE( Odds Ratio, OR ), Fi OR FIWr, Bk HTC 4b
(2<OR <3, fEl B v 45 )AL ik 2 18 A8 HC At il i 555 HF )
AESF Y & NAFLD FyHHXT KU 35 B 58( 3 < OR < 10 )i Mt 5
(OR=10 X % 3), HHEZHIEIR OR Mg T Ltk

®3 BEHESHRAMESE. ZRRBESERENFEERLER (% )]

Tab 3 Comparison of the prevalence rates of biochemical parameters, fatty liver and NAFLD between obesity and normal

weight groups[ { % )]

HTG 114(17.3) 22(3.6 )% 5.54(3.46 -8.89) 0.000
HTC 63(9.6) 29( 4.8 )% 2.12(1.34-3.34) 0.001
LHDL-C 127(19.3) 31(5.1)% 4.80(3.15-7.30) 0.000
HLDL-C 87(13.2) 12(2.0)% 7.55(4.06 -13.96 ) 0.000
Elevated ALT 97(14.7) 5(0.8)% 20.71(8.35 -51.38) 0.000
Elevated AST 24(3.6) 5(0.8)% 4.38(1.66 -11.56) 0.003
Ultrasound fatty liver 184( 28.0 )%’ 2(0.3) 121.03( 28. 84 —490.85 ) 0. 000
NAFLD 67(10.2) 100.2)” 67.61(9.35 -489.11) 0.000

Notes: 1 )OR adjusted for age and gender in logistic regression; 2 )P < 0. 01;3 )In obesity group 3 cases were not tested for fatly liver by

ultrasonography and not included

2.3 AR HE S NAFLD (9 JLEE( NAFLD * )5 AL o 8
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ILAE 4 T5 kPR AS 1 8 TG AHO B30 $6e , 32 1 4 501 R4 % )5
AT T 2250 0T . 455 NAFLD * 4H( n =67 YIG . IC Fl LDL-
CRFEHET NAFLD - ZH( n =589 )( P <0.01 ), NAFLD* 4
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HDL-C 2 EK T NAFLD " #H( P <0.05 X £ 4 ).
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SRR ORGSR A B NAFLD it B A8 i, 4 1 ™1 B A9 52 i
FYEIFIAERS 5 UEAT Logistic MIAZHT, i FF 5% OR 7,
T NAFLD ™ 41, NAFLD * #H B2 AL 5 75 #H X JXURS: ik
FpAE( RS ).
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Hhn 2 BZE LT P <0.01 X K6 ),

x4 REDNESBRAES NAFLD AMASKTLER( x +5)
Tab 4 Comparison the levels of serum lipid profiles

between obesity with NAFLD and without NAFLD

(x=xs)
TG 1.40(0.93 -2.08) 1.13(0.85 —1,49 )’
TC 4.44 £0.09 4.22 £0.03%
HDL-C 1.23 £0.03 1.31£0.01%)
LDL-C 2.70 £0.07 2.43 £0.02%

Notes: 1 )same as tab 25 2 )P <0.01; 3 )P <0.05

x5 EREIESAAES NAFLD AMASKFELLRL n % )]
Tab5 Comparison of the dyslipidmias between obese children with and without NAFLD[ n{ % )]

HTG 20029.9) 93(15.8 )% 2.49(1.39-4.46) 0.002
Hre 11(16.4) 52(8.8)% 2.21(1.03-4.36) 0.042
LHDL-C 20029.9) 107( 18.2 ) 1.72(0.94 -3.14) 0.078
HLDL-C 14(20.9) 73(12.4) 1.83(0.95-3.51) 0.07

Notes: 1)OR adjusted for age and gender in Logistic regression; 2 )P <0.01;3 )P <0.05

x6 MEERE . EBaBREREHFEHRBRMEEETHEE( A %) ]
Tab 6 Trend chi-square analysis of dyslipidmias, elevated ALT/AST, fatty liver, NAFLD and obesity degree[ n{ % ) ]

23<BMI <25 20(13.6) 6(4.1) 11(7.5) 16(10.9) 6(4.1) 0(0.0) 13(8.9) 3(2.1)
25 <BMI <30 60(14.5)  30(7.2)  45(10.8) 25(6.0)  45(10.8) 16(3.9) 86(20.8) 27(6.5)
BMI=30 34(20.5) 22(13.3)  33(19.9)  59(35.5) 47(28.3) 8(4.8) 91(54.8) 37(22.3)
X 2.941 9.146 11.530 29.841 40.538 5.450 87.867 39.867
P 0.086 0.002 0.001 0. 000 0. 000 0.020 0. 000 0.000
3 e B, B A HFRENG D705 48 09 ' 55% , fI: ALT 3¢ AST T #%

JHE Mg 05 AR A T 28 L TR 00 R FE R & A
RIS, AR E RS 4% ~ 7% , Hodp 2 kg
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FEPENR VAT ANAFLD R 258tk i 3 A8 ARG DG AT 45 28
NAFLD S8 AL B BCAE A5 LT 2 B g i i S B ik
T 50— S RS P 05 i R 2 B 2 2 4y e T e B
HE B S TR VB D5 A4S, LAAE 2 UL T N, L o
A 4295 ,1983 4F Moran 51 H YCHE T LA NAFLD, i
AR L AL BE AT RY H ™ AL JL#CPE & NAFLD
FYARBL H 2552 B 56

4N 1997 4RJ5 RliZe A 56 T AL LA 4 NAFLD #
WFFEHRE , Bergomi' Xt 195 {5135 K FIAL B JL # B 975 75 v

5 20% 5 H AR —I50XF 310 4 AEBE JL3E NAFLD AR 58 %
W,83% (LA HFAE B BRI ,24.% W JLFEAT 1T
ALT 89TV, 19 BJL3E L3 ALY IEF (8 B B E A g i iT
FH T ARLLALBE L # B BT A G D7 R R
28.2% ( 186/659 ), ¥k 32. 7% ( 123/376 ), L
22.3%( 63/283 ), iX 5 A NAFLD LA &P £ AR, B
PERRIHF O A AR B Tt 249 1.47:1), 5 HA T
4 ~ 12 % B9 LI 810 {51 )B A P2 NG U AF 7Y LA R py 5
7 ~16 S ALREILIEC 123 ) )B W IHTERE I AFS iR g 4y
—E HER R Fr B OF TS

AR A LD AL REJLF H TG TC HDL-C J& ALT,
AST 7K -2 8 5 T 1E 3 R T L3, 1 LDL-G /K7 J0) 1 2
IR TAE AT LA, NG ST 55 KA U5 HF R NAFLD (955t
AL AL B 52 T B AL, JE K HTG o LHDL-C 46 Hy ¢
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