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Analyses of anemia status and influencing factors among students
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Abstract : Objective To analyze the hemoglobin (Hb) levels and anemia status of students in the Fujian Province Nutrition
Improvement Plan area from 2021 to 2022, and to analyze their influencing factors. Methods A total of 8 895 students were
selected for the study using multi — stage stratified random cluster sampling method. According to the WHO anemia diagnostic
criteria, the Hb levels and anemia rates of students of different ages and genders were analyzed, and the logistic regression
models was used to analyze possible influencing factors of anemia. Results From 2021 to 2022, the average Hb of students in
rural nutrition improvement plan areas in Fujian Province was 134.44¢/L., and the anemia rate was 7.21% . Multivariate
logistic regression analysis showed that female students (OR =1.51, 95% CI; 1.28 —1.78) , schools located in townships or
villages (OR =1.50, 95% CI. 1.71 = 1.91), schools with unified recipes provided by the education bureau (OR =3. 80,
95% CI; 1.62 —8.92), schools that have not conducted health education (OR =1.54, 95% CI; 0.09 —0.62) and students
who do not know how to prevent iron deficiency anemia (OR =1.29, 95% CI. 1. 03 — 1. 63) were risk factors for anemia among
students; School canteens that provide meat at least 3 times a week for lunch (OR =0.74, 95% CI; 0.56 —0.99) , students
who consume more than 14 table tennis balls per week (OR =0.78, 95% CI; 0.62 -0.98) , and students who consume = 3
types of vegetables per day (OR =0.53, 95% CI; 0.32 -0.89) were protective factors for anemia in students. Conclusions

The anemia rate of students in rural compulsory education student nutrition improvement plan areas in Fujian Province is lower

than the average level of implementing the national student nutrition improvement plan, but significantly higher than the anemia
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rate of children aged 6 — 17 nationwide. There is still great room for improvement in the anemia status of students, and targeted

interventions are needed in future work to improve their anemia status.
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Table 1 Basic Characteristics of Students in the Nutrition Improvement Program for Rural Compulsory Education Students in Fujian
Province
e G if(n=8895) 3/ (n =4 563) LB (n =4 332)
NEL R (%) N L (% ) N F (% )
INEE 5 884 66. 15 3002 65.79 2 882 66.53
Faks 3011 33.85 1 561 34.21 1 450 33.47
HuERR 53
i) 4= 2 838 31.91 1 465 32.11 1373 31.69
i) 1517 17.05 755 16.55 762 17.59
[ 1523 17.12 769 16.85 754 17.41
B[4 1513 17.01 772 16.92 741 17.11
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5] &1t (n=8895) BH(n=4563) H:(n=4332)
NEL s (%) N L (% ) N (% )
[ig) Ffr 1 504 16.91 802 17.58 702 16.2
T
H i 2 383 26.79 1248 27.35 1135 26.20
Z 5/ 6512 73.21 3315 72.65 3197 73.80
R (%)
6~10 4 060 45.64 2 057 45.08 2 003 46.24
11 ~13 3113 35.00 1 615 35.39 1498 34.58
14 ~17 1722 19.36 891 19.53 831 19.18
H KR &% 40 0.45 20 0.44 20 0.46
EEL 672 7.55 403 8.83 269 6.21
E# 6 062 68.15 2 823 61.87 3239 74.77
T 1164 13.09 705 15.45 459 10. 60
AE B 957 10.76 612 13.41 345 7.96
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1164 A (13.09% ) #1957 A (10.76% ), HAFEFRE
WE1,

2.3 HbR-F JHAXLAE Hb H{E N 134.44 /L,
B Hb ZKF(136.5 £13.56) o/L 5 T4 H: (132,27
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Table 2 Distribution of Hb levels (x £s) and anemia rates among students in rural compulsory education student nutrition improvement

plan areas in Fujian Province

A1t BH: prgas 1M 21 25 P Y AG 56 B 1M Fe R 55

K

e Hb(g/L) J“( ?’: Hb(g/L) J“( ?’: Hb(g/L) /“(C;IB?’: Ffi PE i P
SN 132.11 £11.29 6.48  132.32+11.40 6.36  131.89+11.16 6.59 2.14  0.144  0.13  0.720
By 138.99 +14. 61 8.64  144.55£13.77 4.93  133.01+13.04  12.62 555.12 <0.001  56.32 <0.00l
FAEA 603.04  13.89 908. 13 3.80 8.66  44.55
P <0.001 <0.001 <0.001  0.051 0.003  <0.001

HoFE R 43
7 131.10 £14.13  12.47  133.53 +14.66 9.83  128.51+13.06  15.29 92.44 <0.001  19.39 <0.001
I 135.96 = 11.74 4.22 138.36+12.49 3.44  133.58 +10.43 4.99 65.37 <0.001  2.24  0.135
75 136.90 = 11.21 414 138.66 +11.15 2.47  135.10+11.00 5.84 39.18 <0.001 10.87  0.001
ik 135.73 +12.38 5.42  137.69 +13.55 5.57  133.68 +10.65 5.26 40.65 <0.001 0.07  0.792
] o 135.43 +12.60 5.19  136.99 £13.65 4.49  133.65£11.02 5.98 26.79  <0.001 1.70  0.192
F A 74.78  175.86 28.39  68.55 55.54  114.77
P4 <0.001  <0.001 <0.001  <0.001 <0.001  <0.001

2EAL TAE HE
Lk 136.19 +12. 16 5.50  138.31+12.63 4.25  133.87 £11.17 6.87 81.94 <0.001  7.89  0.005
EY % 133.80 = 13. 14 7.83  135.82+13.84 6.49  131.70 +12.02 9.23 164.77 <0.001  16.95 <0.001
F{EA2 fi 60.37  14.22 30. 61 8.22 28.42 5.90
P <0.001  <0.001 <0.001  0.004 <0.001  0.015
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At BA T ML LT3 S A 5 MR
HH Hh(g) I Hh(gr) I Hh(gn)  E e e el PR
MR R R 133.68 +14.46 7.50  131.95 £18.01 15.00 135.40 +9.93 0.00 0.56 0.458 3.24  0.072
bt 133.64 +11.66 8.18  134.36 £11.77 8.19  132.55£11.43 8.18 3.92 0.048 0.00  0.996
I 134.09 +12.79 7.26  136.33 +13.48 5.67  132.14+11.82 8.64 166.39 <0.001  19.86 <0.001
A 135.90 £13.74 7.04  138.26 £14.33 5.39  132.28 £11.90 9.59 55.21 <0.001 7.47  0.006
Jia%iiE 135.49 +13.36 6.37  136.86 £13.74 5.56  133.07 £12.33 7.83 18.03  <0.001 1.90  0.167
FAE/ B 7.15 2.03 6.29 7.55 0.89 2.78
PAH <0.001 0.731 <0.001 0.110 0.470 0.596
At 134.44 +12.92 7.21 136.5 +13.56 5.87  132.27 +11.84 8.61 245.54 <0.001  24.90 <0.001
3 FAETUROUA AR FZ 547
Table 3 Single factor analysis of anemia status among students
EES JLEE PN L A% MK FE (%) X {E P1H
531 24.90 <0.001
Bt 4563 268 5.87
Z 4332 373 8.61
B 13.89 <0.001
I 5 884 381 6.48
wHh 3011 260 8.64
HFER 4 175. 86 <0.001
] 7R 2 838 354 12.47
[¥E] P 1517 64 4.22
[iE] PG 1523 63 4.14
JiE) It 1513 82 5.42
JtE] 1 504 78 5.19
SRR I 14.22 <0.001
B 2 383 131 5.50
S/ R 6512 510 7.83
RIS () 12.08 0.002
6~10 4 060 254 6.26
11~13 3113 237 7.61
14 ~17 1722 150 8.71
IR 2.03 0.731
HKIRG: 40 3 7.50
THE 672 55 8.18
EH 6 062 440 7.26
T 1164 82 7.04
NE 957 61 6.37
AR REIGHEE 31.66 <0.001
R A B 3359 254 7.56
/L RNNTINi] 240 15 6.25
HH G — A 436 56 12.84
HABFET] 896 39 4.35
2R R A 3.40 0.065
B 379 37 9.76
g 4552 327 7.18
SRS TR e A 757 0006
B2 7 930 556 7.01
7 472 49 10.38
SRV Qe T A T B SR v A 0 5.02 0.025
= 41751 338 7.11
& 1 846 103 5.58
AR RSN AT T 3.17 0.205
ACBEER AT T 4219 291 6.90
SRR ETES M TT T 1627 127 7.81
ACHEBFEAMFT T 920 55 5.98

B AR PR R N O (YO 9.37 0.002
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Table 4 Logistic regression analysis of factors affecting anemia in students

EES B 5, Wald {§ PAE OR 1l 95% CI
PE 5

A 1.00

7 0.41 0.083 24.47 <0.001 1.51 1.28~1.78

I 1.00

wIH 0.39 0.167 5.21 0.022 1.38 1.17 ~1.63
HEER 5y

4] 7R 1.00

EI3 -0.35 0.307 1.30 0.254 0.71 0.39 ~1.29

] PG -0.62 0.196 10.10 0.001 0.54 0.37 ~0.79

fi) It -0.87 0.231 14.01 <0.001 0.42 0.27 ~0.66

i) -1.47 0.503 8.56 0.003 0.23 0.09 ~0.62
2R I TE L

BI85 1.00
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ERE AR 1.00
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HE Rg it 1.34 0.435 9.45 0.002 3.80 1.62 ~8.92

HoAbE ] 0.51 0.560 0.82 0.365 1.66 0.55 ~4.98
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EES B 5y Wald {§ Pl OR 95% CI

i 1.00

o 0.43 0.157 7.46 0. 006 1.54 1.13 ~2.09
BRI AR A 2 (V)

=3 1.00
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R i 3 A T B SR I B 10

£ 1.00

7 0.26 0.120 4.69 0.030 1.29 1.03~1.63
B3Rz A (k)

<14 1.00
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1 -0.19 0.248 0.61 0.436 0.83 0.51~1.34

2 -0.32 0.242 1.70 0.192 0.73 0.45~1.17

=3 -0.66 0.265 6.13 0.017 0.53 0.32 ~0.89
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