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Abstract: Objective To investigate the prevalence and influencing factors of overweight and obesity among preschool
children in Suzhou. Methods A stratified cluster random sampling method was used to select 24 452 children aged 3 - 6
years in different districts of Suzhou from December 2021 to June 2022. Then the prevalence rate of overweight and obesity
was determined by physical measurements. A case-control study was conducted with a questionnaire survey of 3 786
children(1 893 in the obesity group and 1 893 in the control group) to analyze the factors influencing preschool obesity.
Results 1) The overall detection rates of overweight among preschool children in Suzhou was 14. 8% (boys 14. 6%, girls
15.0%). The overall detection rates of obesity was 7.9% (boys 8.7%, girls 7.1%)., with a statistically significant
difference between boys and girls(y* =19. 828, P<C0.01). 2) There was statistically significant difference in the detection
rates of obesity among different age groups(y’ =98.415, P<C0.01), with the lowest rate in the 3 - 4 years old group
(5.8%) and the highest rate in the 6 - 7 years old group(11.8%). 3) The overall detection rates of mild, moderate and
severe obesity was 4.8%, 2.6% and 0.5%, respectively. The proportion of moderate and severe obesity significantly
increased with age(y* =57. 275, P<C0.01). 4) Risk factors for preschool obesity included birth weight >4 000g, cesarean
section, parental overweight/obesity, strong appetite of children, eating speed <'10min/meal, high frequency of fried food

consumption(>>1time/week) , eating while watching television, sedentary behavior =2h/d, insufficient exercise endurance,
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screen time >1h/d, and late bedtime (after 21:30) (P<C0.05). Protective factors for preschool obesity included larger

breakfast consumption, fruits and vegetables as regular snacks, and physical activity after meals (P<C0.05). 5) Factors

influencing the degree of preschool obesity included paternal overweight(OR=1. 33, 95%CI:1. 06 - 1. 65), paternal obesity
(OR=1.91, 95%CI:1. 46 - 2.49), maternal overweight(OR=1. 25, 95%CI;1.01 - 1. 54), maternal obesity(OR=1. 94,
95%CI:1.40 - 2. 69), low education level of father(junior high school or below) (OR=1.57, 95%CI:1. 25 - 1. 96), strong
appetite of children(OR=1.72, 95% CI:1.41 - 2.11), eating speed <Z10min/meal (OR=1.29, 95% CI:1.05 - 1.57),
sedentary behavior >2h/d(OR=1.51, 95%CI.1.24 - 1. 85), insufficient exercise endurance(OR=1.56, 95%CI.1.12 -

2.19), and screen time>1h/d(OR=1.42, 95%CI.1.16 - 1.75).

Conclusions The detection rates of overweight and

obesity among preschool children in Suzhou are relatively high, and the detection rate and severity of obesity increase with

age. In addition to genetic factors, preschool obesity are also associated with pregnancy and birth history, as well as

unhealthy lifestyle after birth.
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Tab. 1 Detection rates of overweight and obesity among preschool children in Suzhou(n, %)
A1 eS| I JE e
(%) 5 s aik el s At i P 5 i Ait e P
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Tab. 2 Distribution characteristics of various degrees of obesity among preschool children in Suzhou(n, %)
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Tab. 3 Logistic regression analysis on risk factors of obesity in preschool children

A 78 & e B 1A Sz A Wald 3" i P {H OR & 95%CI
H A R 8 >4 000g <4 000g 0.61 0.12 24. 70 <20. 001 1. 84 1.44~2.33
) g e I = 0.23 0.08 8. 97 0.003 1. 26 1.08~1. 46
3% BMI* BMI IE# 138. 61 <20. 001

ABE 0.73 0.08 81. 70 <0. 001 2.08 1.77~2.43

JIES Ji 1. 24 0.12 104. 85 <0. 001 3. 44 2.72~4. 36
£} 3£ BMI BMI IE % 79.41 <0. 001

[ 0. 66 0.10 47. 94 <20. 001 1. 94 1.61~2.33

A Je 1.25 0. 20 40. 31 <20. 001 3.50 2.38~5.16
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BT B 1. 37 0.09 252.71 <<0. 001 3.94 3.33~4. 66

jogies —0.50 0.11 19. 50 <0. 001 0.61 0.48~0.76
REGREKR D —0.54 0.16 11.48 0. 001 0.58 0. 43~0. 80
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BT AR i F it 7 4 0.77 0.17 20. 56 <0. 001 2.17 1.55~3.03
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e 5, P} [A] 166 (212 30 J5) 21:30 [y 0.21 0. 08 7.39 0.007 1.23 1. 06~1. 44
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Tab. 4  Ordinal ploytomous Logistic regression analysis on risk factors of obesity severity in preschool children

it ZH BH S:i  Wald y* {8 Pl OR i 95%CI
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SRETRN T3 XL N T e X A R B SR i A T

301 FAM T EHEAILERE/EHATE L AU
FERITRMHD X 3~ 6 & 2= W4 F )L 3 8 8 A A R
14,800 B BT S 7.9% , B B & F 2016
AErR E U 7 2 DL L Bl v A R I AT 2
AP 3~6 % LI CR R E R 10. 2%, I8k &
6. 3% A HL AT S AF 4 [ At X 38 49 AR G BF 55
DN I =3 i 10 s oo [ SR T A =i o 8= - RS

NS TR B RN - I S (15 Rl B B
FEU AL AT R BT AR L A . 5 2015
AFAR EEE TR M T 27 0 A AR B L I R A 1
YA TR 2019 4F 12 H—2022 4F 12 F J9 3 R
T RE AT I L L e 2 L P AME B 2 R X
A REdL I AL R R BT N 2 — . 4 B LR
I PP R R T L X T P 2 O S A
EE G R V-8 TN S 37k e



TR LB PR ek 2024 4F 4 55 32 4B 4 )

Chin J Child Health Care, Apr. 2024, Vol. 32,No. 4

+ 393 -

ML R EE RS H A C . eAh . A B
T B W iy L2 N P L B A i 1 8 I T 2
P B 3 R s S LB S SR R AR S — EE
PRI E A, SBOLEIC R E H a5 mE . [l
P ATE 5 2 BT o A A JHE 77 20 AR v BMIT 3 fi PR Y
I K A2 e 2~6 %2 Z Ja] . “ R i B B e JL 28 JE R B
P10 G R 3
3.2 FMWEFEMIILETRMZSMABEZTYH A
WF5E 4~ % A AC JHE LB AR AR A0 R - 1) 22 88 i L
28 A IR 2R L B T s AR TR A il B 2R I
AR R AN R AR 9 D7 SO O . st A TR 3R BE 7 JE i
(¥ R R AR . BRI R e
Jh SR — i i A 9 SR P R B R AT e . B
REFT AT B RN R EERRNEANYS
O OC AR AT S R AR 52 e 350 AR i B 1
T Bl AN AL AT O A 52 8 A% PR B R AR B Y
Hh 2 % T JIE JRE LB A9 1 D AL £ B g iz Tk
JEEDR A 32 Bl T O R AT RE 52 B0 R A O ik A
AT, I R WDRR R LR R R R
IREIN TN S o PN 37l = ol P SN TSR (iR
XU R ERES TILEREFR TSI BL AR
A6 T 0 L AC I B A OG . [WRE, 22 ) 5%
1L CH AR R EE >4 000g) Wxf JL B AR K & 5 I
TT . 2) v R R AT R S BB AL I . AR TS K
BRLSE W) JIE PR 7 A DR 2K L R A0 R L/ IE R b
FoAb PR 2R A0« U2 Fr BHE B | Wz DR R 3 G A
B PR B O S e L EE AT O AR B9 AR L e L
AR WY 47N X B8 AT O R E R OR 28 0 R R I
FIAR 3% B ok 5y e ATy T RE 52 A0 e ik P9 £ 98
PEEIT R S NE R K R AT O R AR IS i 2 2L 2 ]
(AR .50 2R 52 2% o AT AR 5 8 T8 7™ 988 1) RS P T 7 ok
RIS . FR 3 B L2 09 AN R AT O al DL 22 ad
Ja KB IR LA IE R 380 P XU O A 82 e e
Oy R JE 2 2 L 3 2 W] 38t A% LA O LIRS RS T L %
I 7 A B4 3R 38t A% A8 Ak 22 18] A7 A8 52 2% WY A LA
3 27 1 AL e v XIS JL 2 1 U3 < AT A R S s (A2
LSRRy I U8 SDING o/ N LT AN
Ui GE BT AN . e AT L D B AT AR T
“BETL AR SR A B AL/ S BE RE % B0 TR AE R
Sy L 5 By S B AL EE G JRE B0 i 2 i35 CRI 4
% i sl JLBE /s BE) BT o xof AT e XUBS: L 2 k47
AR A IE, 51 5 LA B £ 5 R bk
P IR R AR SIS 2R R AT . a8 B BB AT R A
H Y.

25 LTI AU A 25 R s I L XL E

JHEIE SN 2 SR UL 5 HE B By 4% A 20 AN 8 2 v SR L
Z ARG T B s )L 2 AT JHE 5 A 2800 4 i » B
[H IR AL B Y IR VI A o hvate = i MR s S U A VR S
PRIR 3 48 B3 . A U 58 0 41 L bl JE R By 47 7 58
e R E T — 2 s SR

AW FAFAE— 2R IRPE. 55—, A A )45 L
AR LE R Gz 3 ) R Bk, 55 %
HEH EWHN R, FEEE R EMmMA. A
W5 [l JBUPE ] A 0F 5 . B A2 1 2 % i L AT
AR 2L R SC R A Rtk — 2 Rk, 55 = A 0T
FEAXT JH A L B AT TR AR Y G B A S B SR
B RN 5 A X IR A A S

&% ik

[1] World Health Organization. Obesity and overweight [ DB/
OL]. https://www. who. int/news-room/fact-sheets/de-
tail/obesity-and-overweight, 2021-06-09.

(2] e #BJURFSE T . JUTT L 28 PR 4 & & 3 2 B E 4. 2016 4 rh

B L3R £ % LR LB B sl IS i A7 = R A LT ] Ak
JURH% K ,2018,56(10) : 745-752.
Capital Institute of Pediatrics, The Coordinating Study
Group of Nine Cities on the Physical Growth and Develop-
ment of Children. A national epidemiological survey on obe-
sity of children under seven years of age in nine cities of Chi-
na in 2016[J]. Chin J Pediatr, 2018, 56(10):745-752. (in
Chinese)

(3] ERIAEMEEDNT HEMDAIT, W EE BRI
JT 5 45 JULE T AR MU B B 4% S i 7 22 LEB/OL]. [2020-10-
16]. https://www. gov. cn/zhengce/zhengceku/2020-10/
24/content_5553848. htm.

[4] VL7, W BRF VLB 4w s ST LR = ML 8 B Jbat: A
R TR AL, 2015595,

Jiang ZF, Shen KL, Shen Y. ZHUFUTANG practical pedi-
atrics [M]. 8th ed. Beijing: People’s Medical Publishing
House, 2015:595. (in Chinese)

(5] Z=REk. a4 5 i nir JL 38 10 i A7 Bk & 5 3R
RNA [#CEAF 5[ D], #aM AR e BB R, 2021,

Li GB. The prevalence of overweight and obesity in pre-
schoolers in Fujian province and its association with CircR-
NAs[D]. Fujian Medical University, 2021. (in Chinese)

(6] BERIME. 22 T4, e, . A AT IX 2= % A JL 3 8 & Al

JIES JHE G LA T 9 2 ) e R e IR 3 AT 0. e, 2020,
41(8): 960-964.
Yin GZ, Li WD, Guo F, et al. Epidemiological investigation
and influencing factors of overweight andobesity among pre-
school children in Hefei city[J]. Anhui Medical Journal,
2020,41(8): 960-964. (in Chinese)

L7] WiV, BRHW, FaRE, S ) INAEHR 3 373 £ 2= A L

B I PR BOIR B 5 e PR A LT . oh L R A e
. 2018,26(1): 67-70.
Huang WP, Chen GN, Wei RZ, et al. Prevalence and risk
factors of simple obesity in 3 373 preschool children in Hua-
du District, Guangzho[]J]. Chin J Child Health Care, 2018,
26(1): 67-70. (in Chinese)

(8] Fe%dH, Tkik, XIRP, 5. KHT 255 172 4 3~6 £ 4) )L
FELE AR L B WHOLLT]. R PR TR B 56, 2020,28



+ 394 -

TR LB PR A G 2024 4F 4 55 32 B4 4 W)

Chin J Child Health Care, Apr. 2024, Vol. 32,No. 4

(9]

[10]

[11]

[12]

(6): 423-427.
Qiao YJ, Zhang T, Liu EQ, et al. Analysis on the physical
development of 255 172 children(3-6 years old) in kindergar-
tens of Tianjin[J]. Chin J Prev Contr Chron Dis, 2020, 28
(6): 423-427. (in Chinese)
HoF. B, RIEE ., S LTS AL O AT R
LR B Ay A 7] B3 R 25 4 e k. 2018, 31 (1)
51-54.
Rong F, Huang PX. Song HL, et al.
study on influencingfactors of overweight and obesity in pre-
school children in Shanghai[ J]. Journal of Mathematical
Medicine, 2018,31(1): 51-54. (in Chinese)
2, B, FERME, . PR TTIRIX 2013 45 0~6 %
JLEEEAC LW AT R =R A LT ] P E 2R A, 2016,37
(9): 1380-1382.
Li SW, Wang SS, Lei XM, et al. Epidemiological study of
overweight / obesity among children of 0-6 years old in Xi'
an urban area in 2013[J]. Chin J Sch Health, 2016,37(9) :
1380-1382. (in Chinese)
XU R, B T, PhHE . ORI 5 DX 2 1 i L 2 IS
PR e fa e R 2R 43 B LT ). o L3 4R @ 22 35, 2015, 23
(4): 385-387.
Liu YQ, Zhao WP, Sun YH. Situation and risk factors a-
nalysis of preschoolers obesity in Hohhot[]J]. Chin J Child
Health Care, 2015,23(4): 385-387. (in Chinese)
O, K, HedE, . WdLE 3~6 Z G LIC AT R
E AR SG R 2 BT [T, op 2 A TR, 2022, 43 (12)
1881-1884.
Qin JJ, Zhang X, Bi X, et al. Prevalence and associated

Investigation and

factor of obesity in children aged 3-6 years in Hebei Prov-
ince[J]. Chin J Sch Health, 2022,43(12);: 1881-1884. (in

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Y 5 H #9:2023-06-30

Chinese)

XU TS Dk BH i A 0 1 L A A 00 9 A K 52 o R 3R 43 A
(I, WU i)y B2 2 24 7, 2021, 27(4) : 16-18.

Liu YF. Epidemiological survey and influencing factors a-
nalysis of obesity on preschool children in Suzhou[J]. Strai
J Prev Med, 2021,27(4):16-18. (in Chinese)

JAHE, TR, RN T XA 0 L N R A R R R 4
BrLI]. P ER@FSE, 2015,29(23) ; 2868-2869.

Zhou P, Zhang CM. Detection rate and causative analysis
of obesity in preschool children in urban in Suzhou[]]. Chi-
nese Nursing Research, 2015,29(23) . 2868-2869. (in Chi-
nese)

Geserick M, Vogel M, Gausche R, et al. Acceleration of
BMI in early childhood and risk of sustained obesity[]].
New Eng J Med, 2018, 379(14) . 1303-1312.
Gato-Moreno M, Martos-Lirio MF, Leiva-Gea I, et al.
Early nutritional education in the prevention of childhood
obesity[J]. IntJ Environ Res Pub Health, 2021, 18(12) .
6569.

Novelli G, Cassadonte C, Sbraccia P, et al. Genetics: A
starting point for the prevention and the treatment of obesi-
ty[J]. Nutrients, 2023, 15(12): 2782.

Silventoinen K, Konttinen H. Obesity and eating behavior
from the perspective of twin and genetic research[J]. Neu-
rosci Biobehav R, 2020, 109. 150-165.

Wang Z, Emmerich A, Pillon NJ, et al. Genome-wide as-
sociation analyses of physical activity and sedentary behav-
ior provide insights into underlying mechanisms and roles in
disease prevention [ J ]. Nat Genet, 2022, 54 (9):
1332-1344.

& B HEI:2023-10-11 AR HLE: 2=/ 0

(45 376 170)

[11]

[12]

[13]

[14]

[15]

[16]

Shumway-Cook A, Woollacott MH. Motor control: trans-
lating research into clinical practice, fifth edition [ M ].
Wolters Kluwer, Philadelphia, 2017 600-601.

Verbecque E, Vereeck L, Hallemans A. Postural sway in
children: A literature review[]J]. Gait Posture, 2016, 49
402-410.

A, AR . LA, & BT NSRS %
A EOIL]]. G AR, 2020, 33(6) . 815-824.
Zheng WW, Dai SW, Wang XB, et al. Study on installa-
tion position of sensors in inertial pedestrian navigation sys-
tem[]J]. Chinese Journal of Seneors and Actuators, 2020,
33(6): 815-824. (in Chinese)

R, X, R IE, 55, TR B AT i W AR A 4
P AR LT] R A B 22 Ak, 2016, 31(9):
973-978.

Zhang B, Liu HY, WuJY, et al. Effects of sensory inte-
gration mode on balance ability of patients with hemiplegia
[J]. Chinese Journal of Rehabilitation Medicine, 2016, 31
(9): 973-978. (in Chinese)

Verbecque E, Costa PHLD, Meyns P, et al. Age-related
changes in postural sway in preschoolers[ J]. Gait Posture,
2016, 44. 116-122.

MRER . BEIER . RIOHE TR A R S P A Y R R T
SRTLT]. P E R IR S SR, 2021, 27(3): 290-296.
Lin Q, Liao WC, Ou HN. Static balance function in stroke
patients; A plantar pressure analysis[J]. Chinese Journal
of Rehabilitation Theory and Practice, 2021, 27(3): 290-

[17]

[18]

[19]

[20]

[21]

I 75 B #9:2023-08-11

296. (in Chinese)

Alves De Baptista CRJ, Nascimento-Elias A, Lemos TW,
et al. Characterizing postural oscillation in children and ad-
olescents with hereditary sensorimotor neuropathy [ J ].
PLoS ONE, 2018, 13(10). 1-14.

Nashner LM, Shumway-Cook A, Marin O. Stance posture
control in select groups of children with cerebral palsy:
Deficits in sensory organization and muscular coordination
[J]. Exp Brain Res. 1983, 49(3): 393-409.

SRE A, B, ERT MR A EAE LT ). R
2, 2003(4); 258-261.

Guo LM, Chi FL. Sensory interaction during postural bal-
ance[ J]. Shanghai Medical Journal, 2003(4); 258-261. (in
Chinese)

TkEEE. WA VIS, S [ B s RN L BE T
BAMBIRIERT]. ABE . 2017, 69(5): 693-702.
Zhang YY, Jiang DQ, Li SS, et al. Progress in multisenso-
ry integration during self motion processing[]]. Acta Phys-
iologica Sinica, 2017, 69(5): 693-702. (in Chinese)
PRk, Tk, FHEM, . BEBMSEED BT
RE D22 SR ). R A BE 24 e, 2019, 34(6):
648-655.

Ji ZQ, Zhang J, Jiang GP, et al. Study on the difference of
static balance ability of elderly male and young male[ J].
Chinese Journal of Rehabilitation Medicine, 2019, 34(6) .
648-655. (in Chinese)

& B HE:2024-01-08 AILHIE 2/ (H





