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Abstract

Objective: To study the metabolic abnormalities and the risk factors of dietary behavior and exer-
cise behavior in obese children, so as to provide basis for the prevention and treatment of obesity
in children. Methods: The Anthropometry and the blood glucose, blood lipid, blood uric acid and
insulin were measured; Abnormal blood glucose, abnormal blood lipid, abnormal blood pressure,
hyperinsulinemia and abnormal blood uric acid were defined according to the diagnostic boun-
dary value. 1:1 case-control matched questionnaire was used to investigate the dietary behavior
and exercise behavior of obese children. Results: BMI, waist hip ratio and blood pressure in obese
group were significantly higher than those in control group (P < 0.01). Waist circumference and
systolic blood pressure in obese metabolic abnormal group were significantly higher than those in
obese metabolic normal group (P < 0.05). Among the 70 obese children, 46 cases were accompa-
nied by one or more metabolic abnormalities (65.71%), hypertension 18.57% (13/70), hypergly-
cemia 21.43% (15/70), high triglyceride 21.43% (15/70), high LDL-c 10.00% (7/70), high uric
acid 24.29% (17/70), high insulin 20.00% (14/70). Conditional multivariate logistic regression
analysis showed that liking snacks, meat and fast eating speed were the risk factors of obesity.
Long indoor sitting time is a risk factor for obesity, while long outdoor activities and large amount
of exercise are protective factors. Conclusion: The incidence of metabolic abnormalities in child-
hood obesity is high, and it is a high risk factor for cardiovascular disease and diabetes. Early de-
tection and timely correction are extremely important. Changing bad eating habits such as snacks
and high fat and sedentary lifestyle is the cornerstone of controlling obesity and preventing re-
lated metabolic diseases.
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1. 5|15

FE S P ) A BRI AL TR . 2016 4F WHO iy 19 A2 EFE NBEE, L 6.5 {22 JLRE[L]. 1
FHIEREIER & 22 (WOF) it 2020 445 1.58 1044 5~19 % JLE AL TIEAHIRAS, Tt £ 2030 41k 3] 2.54 1244,
1113 R4 L 6198 5 44 R ) LEE A tH 55— (2]« AT AR 5C (2l ik ot BEBE AL AR o TS 00« 2 TR PR A
FLERM AR FE TR RGN, SRS A 4a 52 20 F[3]. TLEIIIEHE 2 SRS R REY], JLER
SR A REIE SRR OB R B B R S SO )t L DA SR [4] . AT W FORE LI 7 AR
U I RUAR AT AU 57 A, ELAU S 3 R AR S L TR L e o L7 9 SR 3 A 2 A BB T X
W 4] [5]. ) L2 ALRERE ARG A S HE I, 7R BEIN R 22 oA IR AR, O L85 - 00 A s 16
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FAT B S LB E . JEREAOR A R SR IUIFM IR JLENEEARSCA RATEIT N, Rl L AN %k
PR BTk .

AT TR 2 A N ) LEE A e 2 SRR S (A RO, D9 EAIL LEE AR SO AORE I PR 2 VR $R K
o KA L1 BRI, AT LB AR B AT N SAT NG R R 2 . 1 T AL ) LB A
BB L. MIEARIVICR, Fil) LR AR A A A R BT R

2. NRERE
2.1. WRR

JEREL: JBE/ N LA 7T TE 2 ) 70 42 FRafPEE ) L&, Horp 55 55 4, 2 15 4, ik 7~13 %
TEARI 0 S S AR A A, A T DA B, HERRARACIENERE, TEH . A TREBLRTE
LR i O BRBE LRI T2AT ) LR (R LEE, SR 11 FoxdJrik, SR LEAMARVER], itz £
3HUN, iz +5cm LN LH.

FENRE . MR PRER. WSS MkFebrrh, A — eI UL B4R bn 5 AL LR A A A 57 4
A, KRR LR LE A I3 4

2.2. )LERMISHRE

PAMAE SR H(BMI) 9 FaHrR, S M IR ) B AR 2 e 1 b B2 ) Lo i /DA L R A A
EAREUA > FhrviE) AT LI[7].

2.3. AMERMESZE

H&: BN, HERAES S HE, K3 0.1 cm. fAE: BEAY, B, RAH RGZ-120
RRERN ESIEARE, P 0.1 kg, JERE. FEIEEA, IV 25~30 cm, EFHMEARNE,
EOSU I A 2 A R 10 RS s T S 287 s ROAA G &, e ERfi 2] 0.1 emo Bl T b L83y,
XU, HbE A 2R SRS E, UL AR ESE 2 IRBCFME . mENE: 2§
IR, Aty 2Q s -0 & i s (RIS 2 40%d, S 2 RELIME) . mEREGHE A BMI = &
H/ 5w 2 (kg/md).

24. RiREREE

BEACU 8 - 2 5 LB (FPG) > 5.6 mmol/L =5 1 AR #1456 /5 2 /N HL B > 7.8 mmol/L. i fB 5 3 -
THERE 2 > 23 uUiml (255 1.9~23 uU/ml). MG 7% : 2518 TG > 1.7 mmol/L, LDL-C > 3.76 mmol/L).
I 7% . SBP 8¢ DBP KT [A] i [R5l ) L2 1 (1 28 95 H 73 47[8]. MLIRER S # : &/ SUA > 440 umol/L
(Z% N 150~440 umol/L).

25. REEIITAHOERE

LA SR E R BB . WA DPARKERS . WERITVEEN W ELE. He
WS, IBFATNEIEIEE) . EALMBEIR E], 23R, WS CRE LB FESE R, SE A AN B
UCHEAT W IR0 o EETE . PURIR UGN ) <10 708h, —fi2 45 20~30 0, 18245 >30
B BHaEa. e, WmERdH: BEXGERETRARER, AEMEBTHAERRE <2k, WK TN
FRAMAENENERIEONE.
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2.6. M#RZA B9 EEEUR AE X HRARATIIE

SRS R, EAAR GRS AR e AT, G, R, S REE. WIh RS, MARER DL R & %%,
TIEMEBGE, EEERST, TKMERER G (kg) x 1.75 g (LR 75.0 g)iH &, ¥#fET 250 ml
KA, 5~10 7P NIETE . T RRBEZK 2 /NI TS B IS U8 f5 2 /INEF IfafE,  3U00R) W38 R RF 22, 8k G il 2
23, RN, 289K, DURIEAI0 S5 R AT .

2.7. G FE S

1] SPSS 18.0 AT GE it A /0 MT, THE TR S BUNIBAR HEZE (X + 8 )HEAT IR , RAT thr S8 #EAT LR AR
THECEORI B o LA TR, SR A ST L. SRARAEZ N E Logistic [B] VAR5 AT AL AR 56 6

BRI 22
3. &R
3.1. PBRFLEFNXIERLAA (A BB HRAY EL B

AR b5 0 R 2L P PR S T S 22 . MR L EEAR R . BMIL JERE. SR, BUELL. MRS

FZETXRA, EZRBES R (P <0.01). BE 1

Table 1. Comparison of anthropometric indexes between obesity group and control group
F 1. FERreEFNTS BRLE NN EIEFREER(X £5)

it HEJEZH (n = 70) SR AH (n = 70) t P
FW () 10.35 £ 1.96 10.36 + 1.94 0.541 >0.05
EEi(em) 147.24 +12.49 146.58 + 12.58 1.201 >0.05
1A E (kg) 60.22 + 15.98 36.62+9.84 22.234 <0.01
BMI (kg/m?) 27.27 +3.56 16.67 +1.89 28.325 <0.01
B FEl (cm) 91.79 £9.35 62.92 + 8.48 24.221 <0.01
Tl (cm) 94.18 +9.17 76.04 + 8.85 25.3254 <0.01
JERE L 0.97 £0.05 0.83 +0.05 5.232 <0.01
W4 e (mmHg) 109.08 + 9.69 95.96 + 4.42 6.211 <0.01
&5k (mmHg) 75.04 £ 6.61 65.54 + 5.49 7.021 <0.01

32 BBEJLERHAEREER
ARZH 70 BIRE L, flA — b B DA B AR S 1R N B 46 15, A HE 2R R 65.71%, Hor, 53 3 65.45%
(36/55) M1 4 # 66.67% (10/15). % ZHAR I 57 % 73 70l HO: L 38 L4 2.

Table 2. Detection of abnormal metabolic components

2. BERKHPES FEHRDB TR (%)

ARt H I H % (n = 55) %(n = 15) 4it(n =70)
o I 8 (14.55) 5 (33.33) 13 (18.57)
5 I 12 (21.82) 3(20.00) 15 (21.43)
e H v =g 11 (20.00) 4 (26.67) 15 (21.43)
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Continued
EREE R R 5 (9.09) 2(13.33) 7 (10.00)
R ER 12 (21.82) 5(33.33) 17 (24.29)
B E 10 (18.18) 4 (26.67) 14 (20.00)

3.3. EHAHEEASKBIESHNAGFNEBIRLLE
HEREARES 2 A LR RO | IR B i I i 3 vy TARMNIE 41, 2537 Git 24 (P < 0.05)
(#3).

Table 3. Comparison of anthropometric indexes between obese metabolic abnormality group and normal metabolic group
3. BRI EESRHESEANFY SRR (X )

¥ U5 2 (n = 46) AR IEH H(n = 24) t P
FW () 10.64 % 2.04 9.80 + 1.68 1.022 >0.05
A (kg) 63.24 +16.10 54.44 + 14.36 2.105 <0.05
BMI (kg/m?) 27.74 + 350 26.37 +3.55 1.541 >0.05
FZ Fl (cm) 93.96 + 8.46 89.32 +10.25 2.555 <0.05
& Fl (cm) 95.65 + 9.33 91.35 +8.30 1.621 >0.05
R L 0.98 + 0.04 0.98 £ 0.055 0.879 >0.05
Wi & (mmHg) 111.30 +9.92 106.63 + 6.75 2.321 <0.05
£F5K FE (mmHg) 75.7+7.15 73.79 +5.34 1.745 >0.05

34. RFEAESRIFPIEFEASE WIBIRELE
L4, REREYA TG, LDL. )5 2 /NFibE. RS 2. SUA 83 5 TR IE w41,
Zr R EMEE L P <0.01 8 P<0.05), F4E FPG %5 L1t & X (P > 0.05).

Table 4. Comparison of metabolic indexes between abnormal metabolism group and normal metabolism group
4. R RBESRIPESERGIEFRILEE(X )

Ei=tan AR A AR EH A t P
TG 4.6+1.42 2.4+0.95 3.214 <0.01
LDL 2.66 +0.79 2.26 +0.67 2.001 <0.05
FPG 5.11 +0.46 4.99 +0.23 1.652 >0.05
B 2 /NI pE 6.38 +1.24 5.60+0.71 3.065 <0.01
IR 20.58 +10.61 12.10 + 4.05 5.336 <0.01
SUA 409 + 80.61 328.5 +54.30 8.223 <0.01

35. JLERHSEIMTAERNEX TS

LA 70 IAEREAN 70 G0 IR0 B, SR 2644 2 BRI 3R Logistic [R5 7 iz 54T 9 55 BERERIAE SR A% -
JERERIAZ IR : 0) 5 1) /&) HAARNINESINE . =NAAERR AL, LIRS R, i2zhi. 12
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SEWME: BRMAFIEE: 1) A>T 30 708F), 2) F(CKT 30~60 7). 3) K(HEIE 60 24H).
LR S s, ENEAAR EHOR LB R R, NS SN KA S & G R R R

Table 5. Conditional multivariate Logistic regression analysis of childhood obesity and exercise factors
F 5. JLERRSEHERNFZHZERE Logistic BT

A A8 SE Wald P& OR { 95% ] {5 [X [H]
JANE S I ) -1.370 0.291 22.208 <0.001 0.254 0.144~0.449
N AR A 0.485 0.157 9.517 0.002 1.625 1.194~2.211
I I P ) —0.245 0.233 1.109 0.292 0.782 0.495~1.235

B3 -0.904 0.455 3.941 0.047 0.405 0.166~989

3.6. JLERMSMRRITHERNEX S

BEB)LE SR RITAERNEX S

DA 70 {51 JESREAN 70 0 BRI 5, SR 264 2 R &R Logistic [FIARERS AT R 47 v 5 RERERIAH S
RERERAZ ERAE: 0) 5 1) &) ALRERME: SZEF0) F1) 2, AERIE) & 1) &, Sk
0) 1) 2, BMHEX0) &1 £ BEEO0) & 1) & FHFEEE. LKEERENT 1) 1230 724,
2) —f(20~30 4r4h), 3) PR(<10 734, HHEE 6 Fin, BHZEf. AR ETR BN KA1
Rz IR 3%

Table 6. Conditional multivariate Logistic regression analysis of obesity and dietary behavior in children

F 6. JLERMSIRRITANFHZERE Logistic @A

A p1E SE Wald P 1A OR 14 95% 1] {5 [X.[i]

B R 1.324 0.436 9.205 0.002 3.759 1.598~8.844
WEAE 0.901 0.418 4.652 0.031 2.462 1.086~5.583
HIbAE 0.577 0.412 1.963 0.161 1.781 0.794~3.993

iRk -0.339 0.403 0.709 0.400 0.712 0.324~1.568

i 0.631 0.405 2.426 0.119 1.880 0.850~4.160

AR 1.687 0.919 3.371 0.066 5.403 0.892~32.714

4. Whig

4.1 BaptRER)LER BB S

JERES 2 BOBE I ALC ML B R R V), IR ZIERE LN — /IR, OFEEDER
P WEPRIAATIA S BB ERE Ak P I 5585 AR 1 AR s B R 45 A R [9] [10] 0 FEREE A BEH,
FEAE A A R B R (0 A A 8 B A AR [ O LA RS . AR S IR AT 5 . SRR AR
O BB [11] [12]0 DALt AR AR A e 0 (R AT RE ) L2 2 I R T L) 3 N

AR TR (SBP 5 DBP). Ififi. M. JREZ. &S R EIRIR P A — el —WibL B 5 e SN
KRR ERER, E ML LR R I 46 §], 65.71%, FHd, FAQHFHRHEZE 21.43%,
f5 GT 21.43%. i LDL-C 10%, ilfilfE 5 18.5%. LA EPUTFEFR IE &R LE AR DA Gy, & AWK
JUEE T /DA P O ML S B (1) R B AR AR [13] 0 AL 2098 /M )L M e B & Th sy, #R SRE R
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GG . LI G ACHHE SOEAEAREHE DO 1 AR5 R R P BB o RAE AR 5 51 R4
ACE LR R AR AL AR, DA J RS AU AT SRR AR TR, DABR & S ARHU B
ORI D gt 2> T 22 [ 1410 AR AR B URIE MAF BER, 4 BB O flAc TR RN 7RI, JE— 2B RiIR
W B, T IR RBE SRR S IE P TIOR, TR BB BRI FEREAL, (OUEESEI RAE[15]. MAAEER T, B
TR AR AR R b 5 NBOIE b2 — o RANRE I A TE, RS AR R ALK B SR AU SRR £ 58
PR AR B o

iR PRI MILAE A2 R A S5 76 3 B8 LB PR AT P i, R AT O B o R, i PR IR
MILAE A2 1 P9 PRI R U O B0 AR ER B AL S B (K AT fa B AT 3R [16] 0 AR IR AL R, R
R MLTE () R 2B A P, MERE LB O 26 15 T IE W (0 B2 LB [17]0 3G 2013~2016 44 [l HEAIE
FRUAE, X 1933 A FHCAE 12~19 0 Z M5 AR E K IR 276 44(16.56%) A =i )RR ME[18] . AALAE
PR H E PRIR 17 B, 1 24.20% 0 BURAZLIG N AR o PRIR L, ELA2 DY 93— AEHE ) LB IfL PR I
A2 JLEERE BT iE TR R .

SR TEAEAR 1 DR ML PR S84 O ML PR R /K T e 918 2019 +h R XFR R e [ JRI/KF> 540
umol/L, 5> 480 pmol/ H.H BL& HRE# (A & i FEACHE S8 . BEIRWE . AERE. Ma2Erh. 0. O3
ReANAs B IDRESDGS) . oA I & EEDUILRIRAE R < 420 pmol/L: FE&IFIERT, HBUEHIE < 360
umol/L [19]. JLEEAEARK i JR IR 22 e AR i JRIR MAE o 2 75 P JRIR 25 MRy T AP AE M, H TR
AT AR A A TE T AR, AR IRKCF FEAIR[20]

4.2. BEERBRILERRRERNITA

PR LZE SRR A R RN J 2 YRSH R B A AF D18 1 D . A 80T 7 ) L 27 R A R P K
A, AR EIFRILKAERN TR, MAER RS REEZN SRR R . AR RDAERR IR E
SRR Z AR B G D), ERMRA . KEPRAEZEER[21]. HFAREHE, NMUSFM R EE, e
A DL R 28 A AN (8] 6] JE JrE R S AR 25 L IR R R R AT RE R [21] [22] 0 BIFFERIN, JRSZ IR & FI4R 7
TSN, DARARESR B M AR AR [T [ 0K (%) BT i) 5 2 52 i 8 R AL AR [ 23]

MG AT ot H R B a5 M Az 2 J7 2O g PRSI o ASHIEFESR R 6T R, B R ) LR R AR B
1T RAIEHAT AT L. R Rkt B, 347 7 2% Logistic HIHA . AT AR =R
RioR, BERE. WEATMHEEREIGZIEMRAEREREZ . — R 2R 5 R B 225057 i 45 R 2
N, BB, R KEMERMERAE, MESY. LRSS IEUCRIREEANE, 5RIGEE/LE
BB VIR [24] A EWR T B S EFERE B IR R A feR S BN LN 5 IR R
TR R, FRHIA ST, RSO SRS, Sy R, a2 R,
H B MR EEN, SRMRATH — DN EEIR R R[6]. KRBT NN EMIRENSE. JEHLERE
K, wiFFEMAREE SRR IAh, SR ERER TR ™4, Binaad &AL
2. RBERIEHT N RIS RRW, =N EAAR ORISR E R, FANGEhE R ATZ 3 &R
PR, R ESSILERMERENEYI R &LV, JLEARIT AR, A
17 M5 AERER 5 R A3 25 £ 1 2eiE . WHO #E7%) LEE 2 /035 %) 60 min/d 7 21 K58 2 {44 7735 5 (moderate to
vigorous physical activity, MVPA) [25]. MVPA I [aliER+K, /N RS ERAIR[26] . B Z 12 3h Fl A AR AT
NRAER . BURES, 2R KA WE, b= N BERABERE TA], BEnALIX . ZKEEF 4h
183, BT LA D AAAT e SN ANE S A EH AR

J L2 T B L PR 5 O A R 25 LA e IR BR IMLRE, St LB R R B T o S L2 I B I
I FIEST AR 2. U EMIE SN E RS T R E . IR, AR A .
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