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Analysis of undernutrition and associated factors among left-behind and non-left-behind primary and secondary school
students in the Nutrition Improvement Program areas in central and western China
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[Abstract] Objective To investigate the prevalence of undernutrition and its associated factors among left-behind and non-left-
behind primary and secondary school students in the Nutrition Improvement Program for Rural Compulsory Education Students ( NI-
PRCES) areas of central and western China, so as to provide evidence for improving the nutritional status of children and adoles-
cents. Methods A survey was conducted among 123 782 students selected by random cluster sampling method in grades 3—-9 from
NIPRCES in central ( Hebei, Shanxi, Heilongjiang, Jilin, Anhui, Jiangxi, Henan, Hunan, Hubei, and Hainan) and western
(Gansu, Guangxi, Inner Mongolia, Ningxia, Tibet, Shaanxi, Guizhou, Sichuan, Xinjiang, the Xinjiang Production and Construc-
tion Corps, Yunnan, Qinghai, and Chongqing) China in 2023. Anthropometric measurements and questionnaires were used to as-
sess nutritional and dietary status. The prevalence of undernutrition was compared between left-behind and non-left-behind students
by Chi-square test, and associated factors were analyzed by three-level Logistic mixed effects model. Results The prevalence of
undernutrition was 8.5% (4 326) in left-behind students and 8.1% (5 905) in non-left-behind students. Three-level Logistic mixed-
effect model analysis showed that whether left-behind or non-left-behind, the undernutrition rates of primary and secondary students
in western regions were higher than those of students in central regions | OR(95%CI) =1.72(1.57-1.87),2.25(2.07-2.43) |; the
undernutrition risk was lower for those whose fathers had a cultural level of high school or above [ OR(95%CI) =0.69(0.62-0.77) ,
0.90(0.82-0.98) ] or junior high school [ OR(95% CI) =0.72(0.66-0.79),0.92(0.85-0.99) | compared to those with primary
school or below; picky eating or selective eating increased the risk of undernutrition [ OR(95%CI) =2.36(2.07-2.68) , 2.28(2.04~
2.55)], and primary and secondary school students without nutritional content in health education classes had higher rates of under-
nutrition [ OR(95%CI) =1.12(1.03-1.23), 1.09(1.01-1.17) ] (all P<0.05). Conclusion The prevalence of undernutrition is
slightly higher in left-behind primary and secondary students than in non-left-behind primary and secondary students in central and
western NIPRCES areas, with variations across different characteristics.
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Table 1 Comparison of malnutrition detection rates between left-behind children and non-left-behind primary
and secondary school students in different groups
B 2 By 2
4151 ST Fri ST A E[JcHSE A
N ERARNE X’ PMH NEL BRARANE XX P
P S 24 545 1562(6.4) 279.92  <0.01 36 125 2357(6.5) 237.86  <0.01
£ 26 309 2 764(10.5) 36 803 3 548(9.6)
2B I 30 305 2787(9.2) 45.85 <0.01 43 956 3 644(8.3) 5.54 0.02
k] 20 549 1539(7.5) 28 972 2261(7.8)
X h 15917 1187(7.5) 32,77 <0.01 21 450 1 631(7.6) 115.00  <0.01
[} 34 937 3 139(9.0) 50 996 4229(8.3)
T B2 20 827 1716(8.2) 324  0.07 27 215 2229(8.2) 0.51 048
7 30 027 2610(8.7) 45 713 3 676(8.0)
SRR INFERLLT 16 357 1481(9.1) 21.71  <0.01 25 000 2 085(8.3) 9.74  0.01
I 24 021 2 065(8.6) 28 822 2373(8.2)
PR 10 476 780(7.4) 19 106 1447(7.6)
AP & 7 46 318 3 753(8.1) 108.91  <0.01 67 143 5215(7.8) 123.89  <0.01
= 4536 573(12.6) 5785 690(11.9)
B JRINZ TR AR IR <4 26 024 2 149(8.3) 424 0.04 35 552 2789(7.8) 593  0.02
=5 24 830 2177(8.8) 37 376 3116(8.3)
B FRNZ 5 B il i <4 32 562 2810(8.6) .76 0.19 43 838 3617(8.3) 3.49  0.06
=5 18 292 1516(8.3) 29 090 2288(7.9)
BRI S/ Fh <1 14 985 1326(8.8) 3.20 0.08 21 017 1 641(7.8) 3.32 0.07
=2 35 869 3000(8.4) 51911 4264(8.2)
BRI K RATR <4 33 354 2 853(8.6) 0.28 0.60 43 818 3566(8.1) 0.25 0.63
=5 17 500 1473(8.4) 29 110 2339(8.0)
B JE B ATIR <4 41 840 3479(8.3) 11.14  <0.01 60 708 4 838(8.0) 7.94  0.01
=5 9014 847(9.4) 12 220 1 067(8.7)
R E IR EA ¢l 34 182 2787(8.2) 18.35  <0.01 46 921 3631(7.7) 18.35  <0.01
BRNE ¥ 10 480 994(9.5) 16 841 1519(9.0)
Tl B b Bh 2 A AR 2 39 748 3355(8.4) 208  0.15 54 146 4378(8.1) 292 0.09
e 6 630 595(9.0) 10 543 905(8.6)
O NEEFE IR R %,
T2 5T R/NEEEFEAN R E Logistic [71H 43471
Table 2 Logistic regression analysis of factors related to nutritional insufficiency in left-behind and non-left-behind primary
and secondary school students
i F5F (n=50 854) JEFRSF (n=72 208)
ERrS TEI - -
BH  WaldX? il OR(95%CI) B1H  WaldX? OR . (95%CI)
PR & 1.00 1.00
7 0.11 6.99 1.11(1.03~1.21) * 0.02 0.32 1.02(0.95~1.09)
2B /N 1.00 1.00
W -0.14 11.50 0.87(0.80~0.94) * 0.01 0.15 1.01(0.95~1.08)
HiIX i 1.00 1.00
[} 0.54 150.75 1.72(1.57~1.87) * 0.81 392.25 2.25(2.07~2.43)
AR SCAG R BE INFERDLT 1.00 1.00
wrh -0.11 5.84 0.90(0.82~0.98) * -0.09 5.11 0.92(0.85~0.99) *
m L -0.37 41.79 0.69(0.62~0.77) * -0.32 53.65 0.72(0.66~0.79) *
Bk E w 1.00 1.00
2= 0.86 171.00 2.36(2.07~2.68) * 0.82 209.51 2.28(2.04~2.55) *
RJHIZ /K <4 1.00 1.00
=5 0.09 4.89 1.09(1.01~1.18) * 0.01 0.18 1.01(0.95~1.08)
BRGER/ K <4 1.00 1.00
=5 0.07 1.58 1.07(0.96~1.19) 0.08 3.34 1.09(0.99~1.18)
BREAFRESHE A 1.00 1.00
ERNE ¥ 0.12 6.67 1.12(1.03~1.23) * 0.09 5.46 1.09(1.01~1.17) *

& P<0.05,
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