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Abstract: Objective To describe the temporal trends and spatial patterns of overweight and obesity among Chinese
children aged 3 - 6 years from 2000 to 2020 across urban-rural settings and regions with different epidemic levels, and to
examine associated factors and their interaction effects using cross-sectional data from 2020, so as to provide scientific
reference for making strategies for the prevention and control of childhood obesity. Methods Data on children aged 3 - 6
years were obtained from five rounds of the National Physical Fitness Surveillance conducted in 2000, 2005, 2010, 2014,
and 2020. Spatiotemporal trends in overweight and obesity were described. Multilevel logistic regression models were used
to examine the associations of urbanization level, family environment, and individual behavioral factors with overweight/
obesity, and to test interaction effects.  Results From 2000 to 2020, the prevalence of overweight and obesity among
Chinese children aged 3 - 6 years increased from 15. 8% to 23. 8% , while the prevalence of obesity alone rose from 3. 9% to
7.2%. The increase was greater in rural than in urban areas. resulting in a gradual narrowing of the urban-rural gap.
Substantial regional difference was observed: prevalence remained consistently high and increased steadily in high-prevalence
regions, increased most rapidly in medium-prevalence regions, and rose more slowly in low-prevalence regions.
Urbanization level was positively associated with the risk of overweight/obesity (OR=1. 008, P<C0.05). Older age (OR=
1.233), boys (OR=1.232), and longer screen time were all associated with a higher risk of overweight/obesity (P <C
0.05). Compared with screen time of <C20 min/d, screen time of 20 - 40 min/d(OR=1.128) and >40 min/d(OR=1. 276)
was significantly associated with an increased risk of overweight/obesity (P < 0. 05). Interaction analysis further showed
that the association between screen time and overweight/obesity was stronger in regions with an urbanization rate of ==70%
(P<C0.05). Conclusions The prevalence of overweight and obesity among Chinese children aged 3 - 6 continues to rise,
with significant disparities in growth rates observed across urban-rural areas and different geographic regions. Childhood

obesity is driven by the interplay between urbanization-related environmental factors and individual behaviors. Future
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prevention and control strategies should prioritize household and individual interventions while strengthening structural

environmental improvements, thereby promoting a comprehensive intervention pathway characterized by environment-

behavior synergy.
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Tab. 1 Basic information of preschool children during the National Physical
Fitness Surveillance from 2000 to 2020(n, %)
S o 2000 4F 2005 4F 2010 4¢ 2014 4¢ 2020 4F
(n=52 198) (n=>54 265) (n=50 996) (n=50 676) (n=239 516)
e il 26 243(50. 3) 27 133(50. 0) 25 536(50. 1) 25 364(50. 1) 19 704(49. 9)
e 25 955(49.7) 27 132(50. 0) 25 460(49. 9) 25 312(49. 9 19 812(50. 1)
AER () 3~ 13 054(25.0) 13 784(25. 4) 12 752(25. 0) 12 538(24.7) 10 017(25. 4)
4~ 13 303(25.5) 13 766(25. 3) 12 852(25.2) 12 892(25. 4) 10 241(25. 9)
5~ 13 496(25.9) 14 028(25.9) 12 834(25.2) 12 905(25. 5) 10 287(26.0)
6~<7 12 345(23. 6) 12 687(23. 4) 12 558(24. 6) 12 341(24. 4) 8 971(22.7)
JEAE IR £ 26 468(50.7) 27 501(50.7) 25 699(50. 4) 25 440(50. 2) 19 948(50. 5)
2o 25 730(49. 3) 26 764(49. 3) 25 297(49. 6) 25 236(49. 8) 19 568(49.5)
ZRAT X AT K 13 222(25. 3) 13 622(25. 1) 13 072(25.6) 12 928(25.5) 10 443(26. 4)
AT K 18 620(35.7) 19 837(36.6) 17 948(35. 2) 18 164(35.8) 13 777(34.9)
R AT K 20 356(39.0) 20 806(38.3) 19 976(39. 2) 19 584(38.7) 15 296(38.7)
2.2 MENME R FRE LA 20002020 FZE24.4%, oA 13. 80 F+ & 23.2% ., AR

A R E 4 LR IR R 15. 8% A& 23.8%,
Ho e Rl 3. 9% FTFE 7. 2%, B4R S8 T i
PPy <0.001), L ILE T RE 17. 7%

W PR IR £ R4 LR B IR BE SR 0 L L
(OR) 1 2000 4Ef 1.35(95%CI. 1. 29~1. 4D &%
2020 4Ef4) 1. 06(95% CI 1. 02~1.12) ., £ 2 fiE 1.

*£ 2 20002020 4FHE 3~6 & JLEBEMIERERX)

Tab. 2 Changes in overweight

and obesity prevalence of Chinese preschool children aged 3 to 6 years from 2000 to 2020( %)

ait % % 34~ 14~ 54~ 6~<74% e 20l
B LR
2000 4 15.8(15.5,16.1) 16.3(15.8,16.7) 15.4(14.9,15.8) 20.6(19.9,21.3) 16.5(15.9,17.2) 14.2(13.6,14.8) 11.8(11.2,12.4) 17.7(17.3,18.2) 13.8(13.4,14.2)
2005 4 18.4(18.1,18.8) 18.8(18.4,19.3) 18.1(17.6,18.5) 23.2(22.5,23.9) 18.1(17.5,18.8) 16.8(16.2,17.5) 15.4(14.8,16.0) 20.5(20.1,21.0) 16.3(15.8,16.7)
2010 4 21.0(20.7,21.4) 21.8(21.3,22.4) 20.2(19.7,20.7) 24.1(23.3,24.8) 21.1(20.4,21.9) 19.4(18.8,20.1) 19.4(18.7,20.1) 23.1(22.6,23.6) 18.9(18.4,19.3)
20144 21.6(21.2,21.9) 22.5(22.0,23.0) 20.6(20.1,21.1) 22.4(21.7,23.2) 20.9(20.2,21.6) 21.1(20.4,21.8) 21.9(21.1,22.6) 22.9(22.4,23.4) 20.2(19.7,20.7)
2020 4 23.8(23.4,24.2) 25.1(24.5,25.7) 22.5(21.9,23.1) 22.0(21.2,22.8) 23.5(22.7,24.3) 25.1(24.3,26.0) 24.7(23.8,25.6) 24.4(23.8,25.0) 23.2(22.6,23.8)
P> <0.001 <0.001 <0.001 <0.037 <0.001 <0.001 <0. 001 <0.001 <0.001
LS
2000 4F  3.9(3.7,4.0) 4.2(3.9,4.4) 3.5(3.3,3.8) L 8(4.4,5.1) 4.3(40,4.7) 3.43.1,3.7) 2.8(2.6,3. 1) 4.3(4.1,4.6) 3.4(3.2,3.6)
2005 4F  5.4(5.2.,5.6) 6.0(5.7,6.2) 4.8(4.6,5.1) 5.8(5.5,6.2) 5.0(4.7,5.4) 5.3(4.9,5.7) 5.3(4.9,5.7) 6.0(5.8.6.3) 4.7(4.5,5.0)
20104 6.2(5.9,6.5) 6.9(6.6,7.3) 5.4(5.2,5.7) 6.1(5.7,6.6) 6.1(5.7,6.5) 5.9(5.5,6.4) 6.6(6.2,7.0) 6.7(6.4,7.0) 5.6(5.4,5.9)
20144 6.6(6.4,6.8) T.4(7.1,7.7) 5.8(5.5,6.1) 6.2(5.8,6.6) 5.9(5.5,6.3) 6.8(6.4,7.2) 7.6(7.2,8.1) 7.1(6.8,7.4) 6.2(5.9,6.5)
20204 7.2(6.9.7.4) 7.9(7.6,8.3) 6.4(6.1,6.7) 4.9(4.5,5.3) 6.7(6.2,7.2) 8.6(8.0,9.1) 8.6(8.1,9.2) 7.2(6.9,7.6) 7.1(6.7,7.5)
Pfg~ <0.001 <0.001 <0.001 <0.193 <0.001 <0.001 <0.001 <0.001 <0.001
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Tab. 3 Changes in overweight and obesity prevalence
of Chinese preschool children aged 3 to 6 years
in different regions from 2000 to 2020

=KWK

PR KT
14.6(14.1,15. 1)
17.8(17.3,18.3)
19.9(19. 3,20.5)
22.5(21.9,23. 1)
24.5(23.8,25.2)

R
BERMZ 20004 14.9(14.3,15.5)
20054 15.2(14.6,15.8)

2010 15.9(15.3,16.6

20144 15.6(14.9,16.2

2020 4F  17.7(17.0,18.5

i 7k F
17.5(17.0,18.0)
21.2(20.6,21.7)
25.3(24.7,25.9)
20.7(24.1,25.3)
27.3(26.6,28.0)

Pl <0.001 <0.001 <0.001
[ 20004F  3.8(3.5,4.1) 3.7(3.4,4.0) 4£.0(3.8,4.3)
20054 4.9(4.5,5.3) £.7(4.4,5.0) 6.4(6.0,6.7)
20104 L3(L0,4T) 5.2(4.8,5.5) 8.3(8.0,8.7)
0144 L3(L0.4T) 6.7(6.4,7.1) 8.0(7.7,8.4)
20204 4.6(4.2,5.1) 7.006.6,7.4) 9.0(8.6,9.5)
P~ 0. 066 <0.001 <0.001
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Fig. 2 Trend lines of overweight and obesity across different

years in high-, medium-, and low-prevalence regions
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Tab. 4 Combined association of macro-level indicators, parental characteristics, and individual

characteristics with overweight/obesity

By B1E AL OR {8 95%CI P (4
I AL R 0.008 39 516 1. 008 1. 002~1. 014 0. 005
AT 0.210 39 516 1. 233 1.184~1. 284 <20. 001
e D 0.208 39 516 1. 232 1.127~1. 346 <0. 001
ALSERE AR

EH 12 607 <20. 001

WE 0. 443 11 654 1.556 1. 402~1. 728 <0. 001

JIE e 0.791 4 309 2. 205 1. 933~2.516 <0. 001
AN i

EH 22 189 <20. 001

A E 0. 531 4582 1. 700 1.524~1. 897 <0.001

JIE e 0. 255 1799 1. 290 1. 084~1.536 0. 005
JiF % 15F 8] Cmin/d)

<20 10 614 0.002

20~40 0.121 15 046 1.128 1.015~1. 254 0.025

=40 0. 246 8 499 1. 276 1.134~1. 442 0. 006
IR AFLAL R X B RE A (] 0. 039

AR AL <70 % X B HEATA] 20~40min/d 0.118 9 696 1. 125 0.936~1. 353 0. 208

A AL <70 % X B L[] > 40min/d 0.128 5198 1.136 0.994~1. 299 0. 061

WAL 2 =70 % X e ] 20~40min/d 0. 130 3821 1.139 1. 005~1. 291 0. 042

WAL 2R =70 % X 57 B2 A 8] >40min/d 0.191 2 807 1.210 1.033~1. 418 0.018
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