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Abstract: Objective To investigate the nutritional status and its influencing factors among primary and middle school
students in Yunfu City, Guangdong Province, so as to provide the basis for improving nutrition and health strategies for
students. Methods Primary and middle school students from 26 schools in 5 counties (cities, districts) of Yunfu City
were selected in 2022 through multi-stage stratified cluster random sampling method. Demographic information, dietary
and exercise behaviors were collected using questionnaire surveys, and the prevalence of malnutrition were analyzed. Fac-
tors affecting malnutrition was evaluated using a multinomial logistic regression model. Results A total of 7 213 stu-
dents were surveyed, including 3 881 boys (53.81%) and 3 332 girls (46.19%), and had a median age of 13.50 (inter-
quartile range, 4.00) years. There were 2 667 primary school students (36.97%), 2 662 middle school students (36.91%)
and 1 884 high school students (26.12%). There were 1 938 students suffered from malnutrition, with a detection rate
of 26.87%. The detection rates for undernutrition, overweight and obesity were 11.66%, 9.75% and 5.46%, respectively.
Multinomial logistic regression analysis showed that gender (boy, OR=2.227, 95%CI: 1.905-2.603), studying phase (prima-
ry school, OR=1.528, 95%CI: 1.239-1.884), =60 min/d of moderate/high—intensity exercise (0-1 d/week, OR=1.422,
95%CI: 1.153-1.753; 2-4 d/week, OR=1.280, 95%CI: 1.047-1.564) and frequency of having physical education (1-2
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classes/week, OR=1.732, 95%CI: 1.084-2.767; 3-4 classes/week, OR=1.662, 95%CI: 1.026-2.693) were the influencing
factors for undernutrition; gender (boy, OR=1.956, 95%CI: 1.656-2.311), frequency of sugary beverage intake (0 time/d,
OR=0.721, 95%CI: 0.528-0.984) and frequency of having physical education (0 class/week, OR=2.087, 95%CI: 1.151-
3.784; 1-2 classes/week, OR=1.644, 95%CI: 1.044-2.590; 3-4 classes/week, OR=1.685, 95%CI: 1.051-2.703) were the
influencing factors for overweight; gender (boy, OR=2.459, 95%CI: 1.964-3.078) was the influencing factor for obesity

among students. Conclusions Undernutrition, overweight and obesity coexist in primary and middle school students in

Yunfu City. Gender, school phase, frequency of sugary beverage intake and frequency of having physical education are

associated with malnutrition among primary and middle school students.
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Table 1 Comparison of nutritional status among primary and middle school students in Yunfu City

HIRRDL [0 (%) ]

i TN R BN I T v ri
1] 189.946 <0.001
2 3 881 566 (14.58) 2 581 (66.50) 459 (11.83) 275 (7.09)
S 3332 275 (8.25) 2 694 (80.85) 244 (7.32) 119 (3.57)
B 37.057 <0.001
N 2 667 360 (13.50) 1 850 (69.37) 282 (10.57) 175 (6.56)
Faln 2 662 296 (11.12) 2 010 (75.51) 239 (8.98) 117 (4.40)
= 1 884 185 (9.82) 1 415 (75.11) 182 (9.66) 102 (5.41)
FORFICBEHEASI (/) 10.078 0.121
0 2 265 261 (11.52) 1 688 (74.53) 192 (8.48) 124 (5.47)
>0~ 4 413 516 (11.69) 3 215 (72.85) 447 (10.13) 235 (5.33)
=1 535 64 (11.96) 372 (69.53) 64 (11.96) 35 (6.54)
IMPEE PSR, (R/d) 4362 0.628
0 2 658 322 (12.11) 1925 (72.42) 254 (9.56) 157 (5.91)
>0~ 4 255 490 (11.52) 3 129 (73.54) 418 (9.82) 218 (5.12)
=1 300 29 (9.67) 221 (73.67) 31 (10.33) 19 (6.33)
BRI (/d) 14.350 0.110
0 641 82 (12.79) 469 (73.17) 51 (7.96) 39 (6.08)
>0~ 2 679 331 (12.36) 1 964 (73.31) 248 (9.26) 136 (5.08)
1~ 2 558 278 (10.87) 1 894 (74.04) 251 (9.81) 135 (5.28)
=2 1 335 150 (11.24) 948 (71.01) 153 (11.46) 86 (6.29)
B K RABEARNZE (Flvd) 9.541 0.389
<1 2172 266 (12.25) 1 579 (72.70) 213 (9.81) 114 (5.25)
1 2 711 304 (11.21) 2 018 (74.44) 251 (9.26) 138 (5.09)
2 1 583 194 (12.26) 1142 (72.14) 155 (9.79) 92 (5.91)
=3 747 77 (10.31) 536 (71.75) 84 (11.24) 50 (6.69)
BERHEAMR (/) 14.736 0.098
0 404 61 (15.10) 280 (69.31) 39 (9.65) 24 (5.94)
>0~ 1072 148 (13.81) 766 (71.46) 103 (9.61) 55 (5.13)
1~ 2 802 314 (11.21) 2 080 (74.23) 265 (9.46) 143 (5.10)
=2 2 935 318 (10.83) 2 149 (73.22) 296 (10.09) 172 (5.86)
BTN (Fi/d) 12.091 0.208
<1 822 114 (13.87) 584 (71.05) 75 (9.12) 49 (5.96)
1 2 623 311 (11.86) 1 926 (73.43) 258 (9.84) 128 (4.88)
2 2 703 312 (11.54) 1 984 (73.40) 257 (9.51) 150 (5.55)
=3 1 065 104 (9.77) 781 (73.33) 113 (10.61) 67 (6.29)
W R R 14.789 0.022
A/ (/)
0 850 111 (13.06) 611 (71.88) 71 (8.35) 57 (6.71)
>0~ 3 556 441 (12.40) 2 594 (72.95) 345 (9.70) 176 (4.95)
=1 2 807 289 (10.30) 2 070 (73.74) 287 (10.22) 161 (5.74)
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M 153 15 (9.80) 106 (69.28) 19 (12.42) 13 (8.50)
=60 min/d R 19.289 0.004
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3~ 2 131 250 (11.73) 1 558 (73.11) 212 (9.95) 111 (5.21)
=5 295 21 (7.12) 238 (80.68) 23 (7.80) 13 (4.41)
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Table 2 Multinomial logistic regression analysis of factors affecting malnutrition among primary and middle school students in Yunfu City

PRI A% A8 Z A B s% Wald y*{H P ORE 95%CI
BIARE MR
5 s 0.800  0.080 101.091 <0.001 2.227 1.905~2.603
I (=LA 0.424 0.107 15.676 <0.001 1.528 1.239~1.884
Bk 0.146  0.108 1.835 0.176 1.157 0.937~1.429
=60 min/d TEIREIS S (dJF)
0~ =5 0352 0.107 10.831 <0.001 1.422 1.153~1.753
2~ 0247  0.102 5.798 0.016 1.280 1.047~1.564
WE I i)
0 =5 0.566  0.309 3.358 0.067 1.761 0.961~3.225
1~ 0549  0.239 5.279 0.022 1.732 1.084~2.767
3~ 0508  0.246 4.257 0.039 1.662 1.026~2.693
HE PES
L2 'S 0.671  0.085 62.201 <0.001 1.956 1.656~2.311
EBEUCRHE AR (/)
0 =1 -0327  0.159 4255 0.039 0.721 0.528~0.984
>0~ -0.153  0.148 1.073 0.300 0.858 0.643~1.146
S S G
0 =5 0.736  0.304 5.869 0.015 2.087 1.151~3.784
1~ 0497 0232 4.597 0.032 1.644 1.044~2.590
3~ 0522 0241 4.689 0.030 1.685 1.051~2.703
JIE e PESI
5 L 0.900 0.115 61.637 <0.001 2.459 1.964~3.078
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