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Abstract: Objective To investigate the prevalence of anemia and its influencing factors among primary school students
from Kazakh ethnic groups in agricultural and pastoral areas of Altay Prefecture, Xinjiang Uygur Autonomous Region, so
as to provide insights into improvements of nutrition and prevention of anemia among students. Methods Grade 1 to 3
Kazakh ethnic students were sampled using a cluster sampling method from 7 primary schools in agricultural and pasto-
ral areas of Altay Prefecture, Xinjiang Uygur Autonomous Region from April to June, 2022. Demographics and dietary
behaviors were collected using questionnaire surveys, and the height and body weight were measured, while peripheral
blood hemoglobin was detected. Factors affecting anemia were identified using a multivariable logistic regression model.
Results A total of 2 378 questionnaires were allocated, and 2 214 valid questionnaires were recovered, with an effec-
tive rate of 93.10%. The respondents included 1 123 men (50.72%) and 1 091 women (49.28%), and had a mean age
of (8.12+1.41) years. The prevalence of anemia was 22.49%, and the detection rates of mild and moderate anemia were

1531% and 7.18%, with no severe anemia detected. Multivariable logistic regression analysis identified frequency of eat-
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ing eggs (0, OR=2.532, 95%CI: 2.114-3.015; 1 to 3 times/week, OR=1.926, 95%CI: 1.648-2.216), frequency of eating
meat (I to 3 times/week, OR=1.468, 95%CI: 1.256-1.689; 4 to 7 times/week, OR=2.212, 95%CI: 1.823-2.641), frequen-
cy of healthy check—up (0, OR=2.872, 95%CI: 2.523-3.231; 1 time/year, OR=1.826, 95%CI: 1.546-2.108), monthly
mean household income (1 500 Yuan and lower per month, OR=1.324, 95%CI: 1.071-1.582; 1 501 to 3 000 Yuan per
month, OR=1.124, 95%CI: 1.029-1.221) and caregiver (grandparents, OR=1.175, 95%CI: 1.038-1.324; others, OR=1.241,

95%CI: 1.032-1.466) as factors affecting anemia. Conclusions

The prevalence of anemia is 22.49% among primary

school students from Kazakh ethnic groups in agricultural and pastoral areas of Altay Prefecture, Xinjiang Uygur Autono-

mous Region, with mild anemia as the predominant type. Dietary behaviors, frequency of healthy check—up, economic

status and caregiver may affect the development of anemia.
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Table 1 Comparison of anemia classification among primary school students from Kazakh ethnic groups with different genders and in

different grades [n (%)]
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Table 2 Comparison of anemia prevalence among primary

school students from Kazakh ethnic groups
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Table 3 Multivariable logistic regression analysis of factors affecting anemia among primary school students from Kazakh ethnic groups

G 5s S B S% Wald x*{H P OR1H 95%CI
NG AT (W)

1~3 4~7 0.657 0.081 69.564 <0.001 1.926 1.648~2.216

0 0.934 0.098 105.424 <0.001 2.532 2.114~3.015
WE AR, (/)

1~3 0 0.368 0.070 29.562 <0.001 1.468 1.256~1.689

4~7 0.795 0.096 71.562 <0.001 2212 1.823~2.641
THEERARRITAE (R/AR)

1 =2 0.672 0.071 60.247 <0.001 1.826 1.546~2.108

0 0.948 0.144 95.243 <0.001 2.872 2.523~3.231
FEH BT

1 501~3 000 =3 001 0.237 0.109 4256 0.028 1.124 1.029~1.221

<1 500 0.287 0.113 7.822 0.006 1.324 1.071~1.582
/e IN

FAL S ACEE 0.172 0.071 6.069 0.016 1.175 1.038~1.324

HAlb 0.222 0.094 6.013 0.008 1.241 1.032~1.466
W -2.165 0.187 102.376 <0.001 0.053

PR MAF O EAAE L = INE Y KEEL TR
AR TN K A A, HHOR SR Y WA R —
B, ATRESR P N 2 POIR DU 2E W S 18 W AR IR
FEANGH, EIRAM e = R, Joiki e Lz A
KEF®RK, NMSFESTMALAE " RN
fb” CREL SCRHINAD) W27 E A Ty 1 AR T
118, HEDPARIERN SIS, KIEATES & a5t .

PP E SRS 5 TR AL, A TEOR
AR, 2 E X A AR B A5, RIS
AT ARG . IR A X SR i 22 S A
IR, fEmRAIX I e, e el
RIFFEFFRYPUKNY, Wi e ik g~ 10, 242
BEAGERA E A R BAREAE , PRE AR TT e . &
TRy AR At N DG LT AR E R K

B, XFEsEE SR ARUERE , Wi L#EE
AERR L
S 3k

(1] XDym, sk, Sk SR R 5 AR R A
Kb [J). EH A, 2017, 38 (5): 739-741.

(2] wolste, W, HIREE, 45 2019 4 RN LS HFEAESR
BT 7 R b X R N A A KR AR S i D 2R AT
[J]. wheEfifTiedeads, 2022, 43 (4): 488-495.

(3] fhbehe, WOp, BB, 4% rhEJLRS /DR IELT PN
God R Ag RSP BT (1] S E AL #E RN 5, 2021, 32
(6): 830-837.

(4] BRIBUT, JBfE, Aoogfe. SHTSEEIRT /NG E TS E SRR

WA (7). PE AR, 2008, 10 (4): 309-310.

(5] ZWRIE, SRV, it 5048 b DX 05 15 5 i 27 A 22 iR o P 45
SebE (1), BrsEE2%, 2007, 37 (4): 3-4.

6] JHE, ZEE, @Y, % T ARBEF KB AR 3~
6 & ILEA MK E T AwE [T]. hEEREEE, 2015, 31
(9): 827-829.

(7] P ANRILAEAE AT PASZARAE A, £ESERR
SEREEAL. 2014 A 4 [ 2 AR O 5T 5 4 R O T T 0F
(M), dbmt: SRR S @RV, 2014: 17-24.

(8] A NRILAEEZE TARTRETRR S, LB DFELET
KBTS . GBIT 31178—2014 [S]. 2014

(9] P NRILAIE FE R DA RIEE R 2. ARG AT
P WSIT 441—2013 [S]. 2015.

[10] Al B2 b IX DU 5 06 B2 ve e h /b2 A 2 m i A [J].
P EFEIX B, 2020, 36 (22): 184-185.

[11] Fmdli - Joa AR, AREFLHE - L3R4, Z/Rme - ), 4. %
T AR AR K AN T RS 0~6 % L&
TMBEEIBLAT (], BACHPIES, 2021, 48 (1): 94-96.

[12] MITTAL S, BOAN A D, PEREIRA-SMITH S, et al. Screening
for anemia in children with down syndrome [J]. J Dev Behav
Pediatr, 2019, 41 (2): 141-144.

[13] PASRICHA S R, TYE-DIN J, MUCKENTHALER M U, et al.
Iron deficiency [J]. Lancet, 2021, 397 (10270): 233-248.

[14] D&y, E0EE, W, % dE 2014 4 7~ 14 20064
FMFATIR [J]. PE2SER A, 2019, 40 (6): 878-881.

[15] R, MG, sKHE, % ARRFEIrUMZ G A 240
LR AR AR (1] DA, 2013, 42 (4): 69-72.

[16] &35, HAT, ], 45 @ X R RIEN AT 5t LR
Ifsgm (1] P2 B, 2021, 42 (1): 116-119.

WHsE: 2023-04-18 {EEBH: 2023-07-16 ALHE: HCH



