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[ Abstract )Objective ;. To study the components of the metabolic syndrome and its influencing factors among 7-16 years old children
and adolescents in Chongging, in order to provide the evidence for a target precaution. Methods : According to the method of cluster
random sampling, 4 481 school~age children aged 7 to 16 years old were enrolled from 5 middle schools and primary schools(2 urban
schools and 3 rural schools) of Chongqing to measure metabolic index and to fill influencing factors questionnaires. Children were di-
vided into normal group ,overweight group and obese group according to body mass index(BMI). The metabolic indices, influencing
factors of metabolic syndrome were analyzed by logisticx regression analysis,and the differences between boys and girls were com—
pared. Results ; (1)Overall overweight incidences among 7-16 years old children and adolescents in Chongging were 9.8%,12.0% in

boys and 7.4% in girls. Overall obesity incidences were 5.4%,7.3% in boys and 3.4% in girls(P<0.05). (2)With increased BMI, the

levels of systolic blood pressure,diastolic blood pressure,
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(2016-10-27) reduced (P<0.05). (3)The overall prevalence of metabolic syn—

triglycerides (TG ) , cholesterol , low —density lipoprotein choles—
terol (LDL—-C) ,non-high—density lipoprotein cholesterol (non—
HDL~C),waist circumference (WC) were also increased,the

level of high—density lipoprotein—cholesterol (HDL-C) was
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drome was 0.45%. In obese group, children had significantly higher MS prevalence(6.9%) compared with their counterparts in over—

weight group(0.5%) and normal weight group(0.0%) (P<0.05) ;the prevalence of MS in boys was higher than that in girls(P<0.05).
The detective rates of individual MS component among obese children were:37.9% for high WC,22.7% for high TG,19.7% for low
HDL~C,7.4% for high non-HDL-C,4.4% for elevated blood pressure,2.0% for fasting plasma glucose. (4)MS logistic regression anal—-

ysis demonstrated that WC, meat intake ,and family history of hyperlipidemia were risk factors. Boys had higher WC eat more

medt than girls (P<0.05). Conclusion . The abnormal components of MS occurred in the overweight and obese children and adoles

cents of Chongqing area. High WC, high TG,low HDL~C are the leading three abnormal indices among the obese children in Chongging,

to which we should pay more attention.

[Key words]children and adolescents ; obesity ; metabolic syndrome ; components;influencing factors

B EE-B1E (metabolic syndrome, MS) 25415
R BIARSE , AT 5 L0 L S DA A
R4 R0 H— T im RS 1E , 3Bk rETE
b\ EEZMAORIERRYERER. X8
BUAEA MS MR T 25%1, HERBRERN
21.3%7, BEE ) LEICHTELIRIEE N RAT, MS 1)
HAREFHRERTIVEFTOE, ZELEBEREM
B F* A2 (the National Health and Nutrition Exami-
nation Survey, NHANES)1988~1994 % #E & /R £ H
ILEF D MS BIRRAN 4.2% , HrpRLpEE D 4E
BRE RN 28.7%;1999 4 2 2000 4F 3 ENHANES
HI%E B~ MS BIRETHE 9.4%, BEF DEH
F 449%1,2010 R E 7~16 SR ILEFDE MS
BREN 24% , L LE R /DR BRES 28.8%,
JUZEE R IR &% BT | LK | i R K- 5 B4R
WYIARR, TR B R B A, EHJL
B B AT B B AR IR AR AR, B T I, X
B A O MU BR A B, EREIRER RN
T , B PR X LB AL e AR B AR K s, JL
EEF/DEMS WS R HERHRERREZ M, B
B TOARSESCRR IR , A SR /34 T &K 7~
16 % JLEFVE MS WAL KEWE R, I RRAH
B JLEE AL & A= 0 VB B SR ALK 4 .

1 XMHFES5H*

1.1 At

WFEEKRT S B/NER R ESEDR, R BB
BURRRE B 3, R B R H R 5 B e/ vae (REeb 2 Brssni ¢
1,3 BRI )7~16 FFER A 3L 4 481 & AT BHTER
EEmMERNMEEE, BIRAR RS, RA RS
HRAEA 3 764 43, T 2 029 A, A 1735 A B 1948
AN, & 1816 A,

12 HRHA
121 HEEHGHEGRE BE RRAE M 2009 4
AEERELEIE KPR 0~18 4 LE FOEEIRENE
K LR YRR ARYE 2~18 & L EACHE B E i BMI £
HRHEHE L, RIEE. ’ ‘
122 JLEREESEEENEERE SEhEEZSILH
SR EILES DRGSR CRBTTR ).
e i B PP (R BB (waist circumference , WC) = [R]4E 4 TR} 4 31
JLERERER Poo, Fpt B ZELTH 2 3, (1) S H MK %
¥% (fasting plasma glucose, FPG) 22 5.6mmol/L; (2) %5 Il I ; 4%
48 JE (systolic blood pressure,SBP) 2¢ &F 7 JE (diastolic blood
pressure, DBP) = [RI4F R FIMERNLE M/ P95); B)REE
&2 1 fH 1B (high—density lipoprotein cholesterol, HDL-C)<
1.03 mmol/L BRAE & 25 J8 % 1 (non-high—density lipoprotein
cholesterol , non-HDL~C) 23.76 mmol/L; (4)H i =& (triglyc~
eride, TG) 2 1.47 mmol/L,
123 WC 2% 2012 FRRN(TEILET D FRENE
FREAA Y,
124 MEKF 5% 2010 FREH (PEILEFSEDL
E5 RARHERI B FT il 52 0o,
13 #A&Fk
131 ARiEmNE AERREET 2010 4 5 A#AT,
FIARRERES & RRE R A E , ¥R AR,
HRPAEN BT EHTIE, (1) 575 (om) SRALAS B2k
EIHURE EBEE 0.1 om; B SRAT, L2808, ) ER
(kg) : RAFAFRE 120 kg RERFRE  HEHE 0.1 ke; W E
RN RESERERK, O)ER (cm)  RARGEMYE
HRERME, BHE 0.1 cn; M EBEFEN , BT 7L
B, FERMDLE 580 R P SAHBEAT , R A RE M 45 0052
BRGBUE MR RS 12 B T R BB AT _ L Som X
AL P RO A, WK OT M SEAR 1 8 BRI TR 8 1R
FREATINE  (4) ML (mmHg) : R AIFRHERIZK AR M E T,
Wity P, BR S2RE W B AT E AL KB Z D 10 min, B4,
MEABEESK, AW 3 K, BOFHE, (5)1HE BMI(kg/m?)
RE/HE 2,
132 AAESRI  (1)EEXNREREK 10 b, HBUE
REERK L, 2> B % , 5 — K i HITACHI 7600 R34
A B L AR BRI E TG (mmol/L) , fIE B B¥ (choles—
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terol, TC) (mmol/L) {2 RS 7R 15 JH B ¥ (low~density lipopro—
tein cholesterol, LDL—C) (mmol/L) #1 HDL~C (mmol/L)4 I Il
fE7K . FPG U R A M BERY: . (2)3 5 non-HDIL-C
(mmol/L)=TC~-HDL-C,
133 [RERAE HEESE—HE, NEUFEILEN—K
THoL( 4 MR RS, AR (M ERE BEFR
%), REBISTE DL (BRIR 22 S B ] A A iR,
HEGRET AR RBRIEHE, RSB EEIER
wRiEshetE, B R ERFZHNES), KEBR(KE
FR BENERER BREME, KR GE W A%,
PR R 2 EHIA IR BRE UKR R B
ERAPR) LBGE AEE JEERM, A TR R
B AR SR BB PR E R %, BRI AR
B2 RERHRAEEN MEEBAZR TS, BRK
AR RET
L4 REHH

%L A A R AR RN IR R LA A
B AR AR A ERERKERR AR, #1T
TR R E RGBS R ER . SR BER K
M, BRI EIFRETE T A R XHRER S5t Xl
R AR, AR AR 8 FEREK RS HEE R
B BES AR, MBS — K, R K A3
FEE W EW, FRE AR EE, KRR LIEEK
RS B,
1.5 %ito

¥ FH SPSS 17.0 S AHATL 404, IR IEAFOR K
PEUAKIBL + iR (2 25 ) TR, W IESSAELHE 3 A
(6] HLAER I 75 22 4 Bt b B B T T LU 3 s X TR Bl M A L Y
SRR, ZRERYSPESRERR EE
B, RAHBEE Logistic FIR/3HT, MEKE a=0.05,

PR E AT R B ERERRFEHRILEER®

CEE RS AEX R R P AZLZENERES,

2 & R

2.1 LEFIFRMBAFGEAE A
KRG R BRI 3 764 LB ZF BEEER
367 A\, SUEER 9.8%, 54 233 A BERK 12.0%, T4E
134 A GBER 7.4%, IR R 203 A, BABRESRIAS.4%, K
RS A 142 A BEREER 7.3%, oA 61 A ERER 3.49%, B4
BER JERRYE T LE(P0.05)(F ),
22 NEFIVHERBIGHFGER
221 AEEREIIILEFTDEREERREAER £
HRERER . BRILEELE, TR BEEER L4 ,SBP,
DBP FEEF M KEA 2R THE , ARRERIY
SBP>DBP, B 4>  FPG HEE LA B . HDL-C fEE
FREREHTREY, <12 FF84H,T6.TC FEER Y
KEME bFHES, =12 ZE0RE FERIEKE TRESR,
B <12 BAERH , LDL-C . non-HDL-C & E R 1K Sk
L2 LA, =12 D0 EEREKE T EEE, 14
LDL-C.non-HDL~C MEEF# 1 K BE 2 TR (R2),
222 RFE BMIJLEFEERBEARE O LE HEYH,
AT A48 JL B WC.SBP.DBP.TG . LDL~C.non-HDL-C ¥J5& F
[ A TE ¥ 20 JLEE (P<0.05) ; HDL-C & TR HIE# AL ZE
(P<0.05), FPG B BMI 3 INAfL A B (P >0.05) (£ 3), MS
A5 RER RO B T E A (P<0.05) ; % FPG 54
HHRAR , &H B TTHBZER(P>0.05), 21.3%M#EH
JLEATE | T MS B, 11L4%FE 2 T, 0.5%FF4E 3 &
HEE MS B 24 1% LEFE LT MS B,
24 1%FFFE 2 TR, 6.9%FF7E 3 MR F LT MS 7%, ¥
FIEHH (P<0.05), MS BEKH %0 0.45%. REHEA MS /Y
B (6.9%) 1\ B8 THEA(0.5%) M IEFH (0.0%) (P<
0.05) . AU B JL 22 50000 3 6 A tH R A9 HL AR . |8 WS> TG>iK
HDL-C>7% non-HDL-C>%; BP>H FPG(F# 4),

xR1 BETASEHMEINILEE D EEEBMERE
Tab.1 Incidences of overweight and obesity among Chongqing children and

adolescents in different ages and genders

gt JX7.3 B4 A HE AR

(%) AF #E(n) BE(%) A BE(%) EM(%) A HE(%) BE(%) PHE PE P! PfE
7~ 296 33(11.1) 16(54) 155 20(129) 9(58) 141 13(92) 7(50) 1011 0315 0102  0.749
8~ 434 30(69) 26(60) 228 19(83) 20(88) 206 11(53) 6(29) 1507 0220 6597  0.010
9 435  32(74) 28(64) 221 24(109) 18(8.1) 214  8(3.7) 10(47) 8090 0004 2176  0.140
10~ 433 55(127) 37(85) 227 36(159) 28(123) 206 19(9.2) 9(44) 4283 0038 8769  0.003
1~ 396  47(119) 24(6.1) 215 33(153) 20(93) 181 14(7.7) 4(22) 5447 0020 8682  0.003
12~ 391 45(115) 19(49) 194 30(155) 13(67) 197  15(76) 6(30) 5914 0015 2825 0093
13~ 387 36(93) 20(52) 204 24(11.8) 15(74) 183 12(66) 5(27) 3100 0078 4203  0.040
14~ 449  41(9.1) 18(40) 220 21(9.5) 11(50) 229 20(87) 7(3.1) 008 0765 1101  0.294
15~ 384  35(9.1) 11(29) 201 20(10.1) 4(20) 183 15(83) 1(0.6) 0351 0554 1550 0213
16~ 159  13(82) 4(25) 83  6(72) 1(12) 76  7(92) 3(39) 0311 0671 1495 0281
B3 3764 367(9.8) 203(5.4) 1948 233(12.0) 142(7.3) 1816 134(7.4) 61(3.4) 22425 <0.001 28456 <0.001
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F2 TREHUENIEFTOEETIERHLE (x2s)
Tab.2 Children and adolescents metabolic indices levels in different ages and genders{ x s}

FH AB SBP DBP FPG TG TC LDL-C HDL-C  non-HDL~C BMI wC
(%) (AN) (mmHg) (mmHg)  (mmol/L) (mmol/L) (mmol/L) (mmolL) (mmolL)  (mmolL) (kgm?) (em)
T~ BEHA(155) 96101530 5857+390 4.67:040 0.74:027 394+066 1.88+0.46 163032 230059 1584180 52.19+4.91
HHE(141) 9480+ 4.80° 5787330 4.46+040° 0.79:032 4.03:0.64 2.00+045 1582030 245:+050° 1546+ 190 49.70+4.65
8~  BA(228) 96.56+520 5818320 4.66+040 076+039 396:0.64 192+048 1.64:031 232:057 1640£238 53.46+5.67
A (206) 9520 £4.40° 58.00+£328 449+040¢ 081031 399:068 198+047 159+032 240+061 1570+1.80° 50.65+4.70:
9.  BH(221) 9780:545 59.20+354 467:040 0.77:036 3.80+073 1.88+051 1582031 222x0.63 1680260 55.08+6.79
fHE(214)  9656+£5000 59.07+300 4.60+038 079034 3.80+077 191+049 1544033 226+060 16.10:2.30° 5250+ 5.50¢
10~  B4(227) 9980587 5990385 480+038 0.85+053 3.77:080 192:051 1492032 2281072 1830£3.16 59.38+8.90
LA (206) 97404700 59.48+3.60 4.64:050* 0.82+037 370:+073 189+050 1471032 223+0.63 1693 +3.00° 54.68 +6.30*
11~  B4HE(215) 10050+640 60.70+394 478+042 087+046 384+074 189+050 1.54+032 230:070 1846320 61.26+9.34
L4 (181)  99.50+£560 59.90+3.40° 463:040° 091034 3.78+078 190+053 148+031 230+0.67 17.40£2.70° 56.80 +6.65
12~ FE(194) 101.60:6.60 6135+430 4.68+041 091+044 391066 196+049 153+032 237+060 1888320 6191:8.86
THE(197)  99.90+4.50° 60.14£3.00° 460045 098:0.35 3.80+066 190+049 149028 231+059 18.40+2.89 58.64+6.80
13~ BAE(204) 101.10+760 60.86+4.70 4.68+040 087+0.50 3462076 176+053 133+032 2.13£065 1930+3.55 64.26+10.10
A (183)  99.30+5.50° 5990290 470+042 095050 3.50+076 1.78+050 133+032 217+060 19.10:278 61.10+6.55
14~ BH(220) 9988+590 6046270 474040 072:040 299:072 148+044 118+033 181+056 1935+3.00 65.71+845
T (229) 98704520 60.09+£280 467+040 089:04° 320+085 1.60+046° 121+028 2.02:070° 19.87+2.80 64.86+7.87
15~  B4(201) 101.10£630 6083+3.10 464040 080:059 3.12+0.69 157+048 118+025 193+061 19.83+290 68.16+8.00
L (183) 98.60+540° 6040+2.93 460+044 092:04° 3.30:0.73 1.68+0.50° 123+026 2.09:+060° 20.10£2.88 6569730
16~  BHE(74) 10280£590 61.54+3.30 461:053 081£035 3.12+062 1.58+040 120:026 192:051 19.80+2.76 68.50+7.40
LHE(T1) 9950£490* 60.66+2.80 4.56+040 097+040° 347+080° 185060 123+027 224+070° 2040+3.10 66.09+8.29
. SRIERRBEBAEME,a TR P<0.05
%3 AEBMIJLEFVEREIERAOLER (xxs)
Tab.3 Children and adolescents metabolic indices levels in different BM! groups (x s )
A¥ SBP DBP FPG G ¢  IDLC HDL-C  non-HDL-C  WC
(AN) ( mmHg ) ( mmHg ) (mmol/L) ( mmol/L) ( mmol/L) ( mmol/L) (' mmol/L) ( mmol/L) (em)
EEH BAE573) 9860569 59.61£330  4.69+043 076+041  357+078 174048 147£036 210+06] 5792+7.29
L (1621)  97.54+505 5933:315  4.60+0.42 086036  365:079 182+051 144:033 221+064 5637+7.15
MEH  B4(233) 10230:681 61.08+421  475+037 092+£040  370:078 191050 138:033 231061 6890+8383
7 (134) 10020585 60.55:3.20  4.70+044 1.02+047  373:077 200:051 131030 242:062 67.50+10.40
fEREZE  BAE(142) 105701830 6350+606 474042 1192071  401+085 223063 1312033 270:08]1 768021000
fH(61)  101.80+7.10 61.84+4.10 4731042 1162044  377:065 209:044 123+027 254:055 7270+11.30
P{H BE 0.000% 0.000% 0.043 0.000% > 0.05% 0.000% <0.05% >0.05= 0.000%
>0.05% 0.202¢ <0.05b
pged <0.05% <0.01% <0.05% <0,05% > 0.05% 0.000* <0.05* <0.05% 0.000%
0.622 0277 0.313¢ 0.416°

o, EA S FMERIE R H A b EHA 5 FIMERIE R4 A o AEpRH S RIMIE E 4 iR

F4 AEBMILEESEREHERRERTE
Tab.4 Detective rates of children and adolescents abnormal metabolic indices in different BMI groups

mH ERHE394 A (%) HEHA67 A(%) AEREA 203 A (%) P! P
BWC 46(1.4% ) 58 (15.8%) 77(37.9% ) 662.632 0.000
& BP 7(0.2% ) 3(0.8%) 9(4.4%) 68.289 0.000
& FPG 47(1.5%) 5(1.4%) 4(2.0%) 0.368 0.832
& TG 145 (4.5% ) 43(11.7%) 46 (22.7% ) 128.589 0.000
&% HDL-C 322(10.1%) 50(13.6% ) 40(19.7% ) 21.125 0.000
& non-HDL-C 41(1.3%) 9(2.5%) 15(7.4% ) 43.187 0.000
MS 45 R
1 480(15.0% ) 78(21.3%) 49(24.1%) 19.613 0.000
2 61(1.9% ) 42(11.4%) 49(24.1%) 300.914 0.000
=3 2(0.1%) 2(0.5%) 14(6.9% ) 187.337 0.000
MS 1(0.0% ) 2(0.5% ) 14(6.9% ) 200.163 0.000
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223 AFEHIILEFVERBERRERLE BES
WC. B BP & FPG K R T4 (P<0.05), B MS IR
R E T L (P<0.05) (£ 5)o
x5 FRMIIIEFIERBERBREREE
Tab.5 Detective rates of children and adolescents abnormal

metabolic indices in different genders

#£6 MS ZIgEZE logistic B R
Tab.6 Logistic regression assignments for influencing factors of
metabolic syndrome

BH: 1948 LE 1816 A

A N
B we 138(7.1%) 43(2.4%) 45.671 0.000
% BP 15(0.8%) 4(02%) 5.656  0.017
& FPG 37(1.9%) 19(1.0%) 4.667  0.031
BTG 107(55%)  127(7.0%) 3.630  0.057
{i HDL-C 219(11.2%) 193(10.6%) 0364  0.546
& non-HDL-C 37(1.9%) 28(1.5%) 0.708  0.400
MS 45 FHE T

1 319(16.4%) 288(15.9%) 0.186  0.667
2 95(4.9%) 57(3.1%) 17.326  0.007
=3 14(0.7%) 4(02%) 4906  0.027
MS 13(0.7%) 4(02%) 4178  0.041

23 LEMSAHESHREIH

SEXT AR I AT TR RS RIERE R %, R
FH logistic AT (RAHZ 6), R ERH 3 MEES MS
F B R AREAR ISR S MS KRR
REEME(ET).
24 FREVEZ MSAX PR EFW LR

B A R AR T T A (P<0.05),
B MRS T 4 5 (P >0.05) (% 8),

3 3t i

ARHSTGE RS 2005 AL, BEALREER K2005
AR AABERLRERR (10.82%) /) 1.40 15, HABELH

AR E SR1E
H AR (kg) <2.5=1,2.5~4.0=2, >4.0=3

6 AR RS =1, BEBF =2,
AT =3

T PREERFERTE) (h) <22=1,=222=2

i =17 =2

FBEIRAT (8] (h/d ) <10=1,=10=2

23Rt {E] (h/d) <8=1,=8=2

& B AR [E) (h/d) <2=1,=22=2

PR E 1 B ] (min/d) <60=1, =60=2

EREARE 3 (min/d) <60=1,=60=2

&R EAH G S (E] (min/d) < 60=1, >60=2

wEHR BENE =1, RREYE =2,
EBHRE=3
I H=1,%=0
B B =1,% =0
KR R <1=1,=1=2
[=NAES <l=1,=1=2
WIERS <l=1,=1=2
ER <1=1,=1=2
BYBRAFRE Bl <1=1,=1=2
(WR/d) Wi <l=1,=1=2
B2 <1=1,=1=2
IR <1=1,=1=2
(e <1=1,=1=2
BODAER <1=1,=1=2
BYHEA KR HE <3=1,=3=2
(BAR) W ES <3=1,=3=2
A2 3 BMI <28=0, =28=1
3E BML <28=0,=28=1
AT SETR AR AR =0, FAHEL G 2R =1
BEER A R4 =0, BAE ek 2R =1
AEfE =1, =0
RILE A =1,% =0
YRR £ =1, =0
RIS B £ =1.% 0
X #=1,% =0
LR A =1,F =0

£ 7 EFRJJLEHVE MS BERK logistic B35
Tab.7 Logistic regression analysis of metabolic syndrome influencing factors of children and adolescents in Chongdging

= 95%CI
HEE B S.E. Wald P Exp(B) e R
i 0.186 0.027 T 47963 0.000 1.205 1.143 1.270
BRALBEAR . 0.242 0.111 4.806 0.028 1.274 1.026 1.583
RS R R 0.663 0.321 4270 0.039 1.941 1.035 3.642
%8 EXAEEINLESDEMS UMERLEK
Tab.8 Comparison on metabolic syndrome influencing factors between boys and girls

TWmEER B (%) BAE(%) LA (%) P! PiH

B 181(4.8) 138(7.1) 43(2.4) 45.671 0.000

HREXEAR 290(10.8) 188(14.0) 102(7.7) 27.819 0.000

A AR R 655(17.4) 329(16.8) 326(18.0) 0.867 0.352
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