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Abstract: Objective To investigate the prevalence and influencing factors of anemia among children aged 6 months to
18 years in Hainan Province, so as to provide evidence for region-specific prevention and control strategies. Methods A
cross-sectional study was conducted from December 2020 to July 2021 using a multistage stratified cluster sampling method.
A total of 58 649 children aged 6 months to 18 years were recruited from 18 municipalities/counties in Hainan Province
(excluding Sansha City). Participants were stratified into two age groups: 6 months -<(3 years old and 3 - 18 years old.
Demographic characteristics and lifestyle behaviors were collected using standardized questionnaires. Hemoglobin
concentration was measured by electrical impedance combined with photoelectric colorimetry, and anemia was diagnosed
according to the WHO Guideline on Haemoglobin Cutoffs to Define Anaemia (2024). Rao-Scott y* tests were used for

group comparisons, and weighted binary logistic regression models were applied to identify influencing factors.  Results
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The weighted prevalence of anemia among children aged 6 months to 18 years in Hainan Province was 6. 92% . including
4.60% mild anemia, 2.26% moderate anemia, and 0.06% severe anemia. The prevalence was highest during infancy
(10.81%), decreased during primary school age (4.88%), and increased again during adolescence. Adolescent girls had a
significantly higher prevalence than boys (13.98% ws. 3.22%, P<C0.001). Significant regional differences in anemia
prevalence were observed across municipalities/counties ( P<C0.001), with Baoting Li and Miao Autonomous County
showing the highest prevalence (17.62%). Multivariable logistic regression analysis indicated that ethnic minority status,
non-only-child status, and insufficient meat intake were common risk factors in both age groups (P<C0.05). In the 6
months -<(3 years group, infancy, lower maternal educational level, and insufficient egg intake were additionally associated
with increased anemia risk (P<C0.05). In the 3 - 18 years group, adolescence (12 - 18 years old) , female, rural residence,
history of neonatal diseases, multiple births, non-nuclear family structure, non-parental caregiving, lower paternal
educational level, annual household income <30 000 RMB, picky eating, and frequent iron supplementation were associated
with higher anemia risk (P<C0.05). Conclusions Although the overall prevalence of anemia among children aged 6
months to 18 years in Hainan Province is relatively low, infants, adolescent girls, ethnic minority children, and rural

populations remain key target groups for intervention. Strengthening nutrition education, emphasizing early-life nutritional

intervention and adolescent dietary guidance, and promoting parent-involved comprehensive intervention strategies may help

reduce the burden of childhood anemia.
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Fig. 1 Age-specific prevalence of anemia among children in Hainan Province

2.3 BHHAFRRTELEAIILE X BB RERKIE G
MASETEIILERMBRRERARIT¥E X
(' =266. 630, P<C0.001), % Il #5141l
AT B i RS BRI IR B (17, 6200)  H
& 177 (10. 23 %) AR A A B (9. 87 %), Tl I
ik = A & 4 3 o B T (401800 i 1 Tl
(4. 59Y) A THi4.50%), WFE 1,

2.4 ol 6 AE~18 FILER b E W F 547
25 7] 4 A0 et S B R i R Ak 3R O i Ok i S e 4 A
A 48 284 2 JLEHAT N R /3 #7.6 Ak ~<3 %

4 2 537 4,3~18 B 4H 45 747 %, WA ILER &
P 1) LU A8 389 5 AR Ml XD 2 B AR IR A AR
.6 A ~<<3 UL 1~<3 4L hFE.3~18
BULL6~12 % )L# N E ., WA NS ZE R
M. WA ILEZ JE R Bk E =2 500g H G
R, 6 A ~<3 Z A AL IER 6 H
1% 55 AR Sl BEFLR IR LU R A HF - . WAL LB B R AR
W LL <35 & g 3, ACEE SCA K AR B 3 DL K
AT AR RIEFWABH L3 ToH b
o 3~18 Z JLERBEL B LI O HEE R E.6 H



£ 2026 4F 7 A 34 &5 7T

Chin J Child Health Care,Jul. 2026, Vol. 34,No. 7

e 792 - o L 3 A i 4
1 WEFE AR EJLE R M 2R, %)
Tab. 1 Prevalence of childhood anemia by municipality
and county in Hainan Province(n, %)
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Tab. 2 Prevalence of anemia among children aged 6 months to 3 years in Hainan Province by general characteristics(n, %)
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Tab. 3 Prevalence of anemia among children aged 3 - 18 years in Hainan Province by general characteristics(n, %)
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Fig. 2 Forest plot of weighted multivariable logistic regression for children aged 6 months to 3 years in Hainan Province
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Fig. 3 Forest plot of weighted multivariable logistic regression for children aged 3 - 18 years in Hainan Province

B LE MBS A R AR R 6 ik~
SHHILE N AR E R R R, B2E
B Y SCAR A HE T B T Bk IR R R AL A 22 4 L
JHE B 2 A 5 7 R A TSR G o DT A AES 2Tt e A AU
M7E 3~18 2 4l JL 2 . A% g SCA e 2 5 58 o Ui
B AR AT A2 B E IR R L O Ay TR IR 55 B
A PRI AT A AR 2T 0L KU 3k 5 R A T 5 24
W2 AN AN AR IR A 2 R A A B AR
PR L IX G A n] ARAT AR TR R R SR IR S
it RREAE T L 2 i O A 0 8 JROR DU AR OCE L R AR

s ZRE R AR AL B B RT3~ 18 B4 iy L
BTG T I S R AR OR 2 R R R S
FEMPE AL FBOLE R T 45 R —. 2k 4i 4
REWMERRBARRA L,
TEREEAT NI H . PE e 3~ 18 ¥ JL#E K AT
MAYFE RS N R . P 5 BOf & 37 R B KA 8
MELEE F A B R BE =, AT 42 T 28 1M /9 & R
R MG/ BREANIEEYAE 6 Ak ~<
3% \3~18 % JLE h BRI L W L/ B R A
ANELRMIE 6 Al ~<3 BAHILEMBI R, H



* 796 -

T JLE R AL A 2026 4F 7 4 34 AR T H)

Chin J Child Health Care,Jul. 2026, Vol. 34,No. 7

MRS E A B E & M RE HAY
FH B TR Al i 2 R 8 LB R A TR Y
W) AT AR R T T LA R R T Rk = XU
ERHE R 2% /8RR S 3~18 2 41 )L
BT LA AR KB S 1 A DG o 3 AT BE YR TR W I A Y
BT B0 [T A BR ) e LK 0 PR T 1) . 220 A L
AT M FH BRI AT 9 A S BB GR] iR S AT
L AE A T IR S BRI AR OG . — AT X 6~11 Al JL
PR BIF S S DA FE 8RB 7 i 590 A9 L3 41 8 K
R AR SR T BRI

iAW TR A B AN 6 ik ~18 %
LB T R A KRR 7 22 100 A8 BT 1 3 A7 22 A, R AR
IR T iZ s XL E ST A AT BUIR 5 2 2 9K 35
WR . AREZEM NI TR SOE. A DA
TE— 5 S PR o Fe— A BIFTE o 8 W7 1D 0T 9 » JC ik HE Wy
PUROCZR o H R B2 M R A7 P9 2 280 BR A 1 0
LSO R Y AT AR o S I AS BIE ST A R ATY
PR s AR B 4% A R AR T A A BOR L
S HH T BEAR AR R BE K 5 75 303 2 B 1 fedt B 1)
B i — D AR L [ 2 S R SR e L BT IR
PR R IR AL RS IR T B
BT, DARRAR L B 23 1M 50 f 4

Flaf B RSO AEH 48 0P 5%

HETRAEER ATRAEEETS5ENOAELS @
RERULEHURNE . RIS R TR HBCRIR T2
R DR PR B QB i L B 4% Al AL BAE L L) DR 1Y
LAt RAR M S T OBONE B RO BT A A JT R

S % ik

[1] World Health Organization. Guideline on haemoglobin cut-
offs to define anaemia in individuals and populations[ M].
Geneva: World Health Organization, 2024.

[2] Wang L, Li M, Dill SE, et al. Dynamic anemia status from
infancy to preschool-age: Evidence from rural China[J]. Int
J Environ Res Public Health, 2019, 16(15). 2761.

(3] E&., AR, #CLr, 55 hE 10 4 HIRIX BT

LB S Z M AT A [T]. LR ek,
2024, 62(5): 416-422.
Wang L, Shao J. Dong WH, et al. Epidemiological investi-
gation of iron deficiency among preschool children in 10 prov-
inces, autonomous regions, or municipalities in China[ J].
Chin J Pediatr, 2024, 62(5): 416-422. (in Chinese)

4] HEEBDAIT. EHH B AT X FNEBREFIT
(2017—2030 4F) B3l 1« [ Jp & (2017360 5[ Z]. 55 B I
AT 2017,

[5] StevensGA, Paciorek CJ, Flores-Urrutia MC, et al. Nation-
al, regional, and global estimates of anaemia by severity in

women and children for 2000-19: A pooled analysis of popu-

L6]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

lation-representative data[ ] ]. Lancet Glob Health, 2022, 10
(5);: e627-e639.
XA (b EJE R E 37 5108 o R B R A (2020 4F) ) & A
(0], hEAEY S HEF. 2020, 26(12): 2.
A B KoL AL EAROR BE R M X A LA i
PR B i R 2 43 M L0 ], B 2R U 98 K 2 24 4 (BUH R 2%
fRD . 2019, 37(3): 58-69.
Nie JC, Yang J, Zhang LF, et al. Current status and influ-
encing factors of infant Anemia in poor rural areas of western
China[ J]. J East China Norm Univ (Educ Sci), 2019, 37
(3): 58-69. (in Chinese)
Zhu Z, Sudfeld CR, Cheng Y, et al. Anemia and associated
factors among adolescent girls and boys at 10-14 years in ru-
ral western China [ J]. BMC Public Health, 2021, 21
(1) 218.
Anwar S, Rauf MK, Farooq M, et al. Iron deficiency ane-
mia in teenage girls: The impact of menarche and nutritional
care[ J]. Cureus, 2025,17(5) ;e84997.
Wang S, Wang Y, Ma X, et al. Anemia prevalence among
ethnic minority schoolchildren in an undeveloped city in
southwest China[ J]. Nutrition, 2023, 106 111864.
World Health Organization. Nutritional anaemias: Tools
for effective prevention and control[R]. Geneva: World
Health Organization, 2017.
Kumsa H, Woldesenbet R, Mulugeta F, et al. Anemia in
children with congenital heart disease: A finding from low-
resource setting hospitals[J]. Int | Pediatr, 2024, 2024
(1): 8095150.
Mohammadi H, Mohammadpour Ahranjani B, Aghaei Mogh-
adam E, et al. Hematological indices in pediatric patients
with acyanotic congenital heart disease: A cross-sectional
study of 248 patients[]J]. Egypt ] Med Hum Genet, 2022,
23(1): 47.
WierzejskaRE. Review of dietary recommendations for twin
pregnancy: Does nutrition science keep up with the growing
incidence of multiple gestations? [J]. Nutrients, 2022, 14
(6): 1143.
Haiden N, Luque V, Domell6f M, et al. Assessment of
growth status and nutritional management of prematurely
born infants after hospital discharge: A position paper of
the ESPGHAN Nutrition Committee[ ] ]. ] Pediatr Gastro-
enterol Nutr, 2025, 81(2): 421-441.
Kim Y. Choi Y. Kim C,et al. Risk factors of anemia a-
mong children aged 6-59 months in Madagascar[J]. Afr ]
Food Agric Nutr Dev, 2024, 24(9) . 24611-24655.
Mou J., Zhou H, Feng Z, et al. A case-control study of the
factors associated with anemia in Chinese children aged 3-7
years old[J]. Anemia, 2023, 2023. 8316658.
B, JEsELr, £, 4. 2019—2021 £ E 6~71 A
i L2 R I e A B o X RN R IR B AR DG LT .
BABFZE . 2025, 54(3); 397-404.
Luo MJ, Pang XH, Jiang S, et al. Prevalence and associat-
ed factors for double burden of overweight/obesity and ane-

mia malnutrition among children aged 6-71 months in China



TR LB PR Ak 2026 4F 7 A5 34 55 T )

Chin ] Child Health Care,Jul. 2026, Vol. 34, No. 7 o 797

[19]

[20]

in 2019-2021[J]. Journal of Hygiene Research, 2025, 54
(3): 397-404. (in Chinese)

Li S, Cheng X, Zhao L, et al. Anemia of school-age chil-
dren in primary schools in Southern China should be paid
more attention despite the significant improvement at na-
tional level: Based on Chinese nutrition and health surveil-
lance data (2016-2017) [J]. Nutrients, 2021, 13 (11):
3705.

VLR RN, PESE, A, UER T AR S W HT B ¥ L B
BRPEST I 8RO A B s B R A (T, AR BORE A,
2021, 35(9): 93-96.

Jiang NJ, Lei XM, Pang Y, et al. Investigation on the sta-
tus of iron-deficiency anemia in preschool-age left-behind

children in rural Chengdu and analysis of its influencing fac-

[21]

[22]

IS H#1:2025-12-30  {&[E H#§:2026-05-01

tors[J]. Soft Sci Health, 2021, 35(9): 93-96. (in Chi-
nese)

WH, WA, BARAL, 5. HBEUR A RANHIX 3~6 2 #
SFILEREES R S5 Gk e S R IT] BARR
%%, 2020, 49(3); 490-494.

VEAALL, L, AWM, SF. hENA (ERETD6~11 H i
BLS R e 52 e /O] LAERS, 2021, 50
(6): 894-899.

Pang XH, Jiang S. Yu XH, et al. Association between
timing of introducing complementary foods and anemia of
infants aged 6-11 months in four provinces of China[ ] ].
Journal of Hygiene Research, 2021, 50(6): 894-899. (in
Chinese)

AL HE: N

(455 788 1)

[19]

[20]

[21]

[22]

[23]

[24]

[25]

P4k, ERHAE . MRBE, AR B OO R 0 B g B R R
froifem IR mILES D 24 hiG s Rl ]. kE
BH2E, 2024, 44(7); 75-86.

Yang XL, Wang L], Xu Q, et al. A study on the 24-hour
movement recommendations for Chinese children and ado-
lescents based on physical fitness, mental health, and exec-
utive function[ J]. China Sport Science, 2024, 44(7); 75-
86. (in Chinese)

A, HEF. 0~5 % BB L3 B K G 346 AR 5 (g
Fegaa 7 ot L1, h 3 3 B 2 2 ki, 2023, 42(6):
470-479.

Hesketh KR, Mcminn AM, Ekelund U, et al. Objectively
measured physical activity in four-year-old British children:
A cross-sectional analysis of activity patterns segmented
across the day[J]. Int J] Behav Nutr Phys Act, 2014, 11
(D 1.

Best JR. Effects of physical activity on children’s executive
function: Contributions of experimental research on aerobic
exercise[ J|. Dev Rev, 2010, 30(4); 331-351.

Zahran S, Cliff DP, Antczak D, et al. Optimal levels of
sleep, sedentary behaviour, and physical activity needed to
support cognitive function in children of the early years
[JJ. BMC Pediatr, 2024, 24(1); 735.

St Laurent CW, Rasmussen CL, Holmes JF, et al. Associ-
ations of activity, sedentary, and sleep behaviors with cog-
nitive and social-emotional health in early childhood[J]. J
Act Sedentary Sleep Behav, 2023, 2(1): 7.

Huang Z, Li J. The relationship between device-measured

[26]

[27]

[28]

[29]

[30]

[31]

Y 5 B #9:2025-08-18

movement behaviors and optimal mental health in Chinese
youth: A compositional data analysis[J]. Ment Health
Physi Act, 2025, 28; 100664.

FuJ, Sun S, Zhu S, et al. Relationship between 24-h ac-
tivity behavior and body fat percentage in preschool chil-
dren: Based on compositional data and isotemporal substi-
tution analysis [ ] ]J. BMC Public Health, 2024, 24
(1): 1063.

Bourke M, Vanderloo LM, Irwin JD, et al. Association
between childcare movement behaviour compositions with
health and development among preschoolers: Finding the
optimal combinations of physical activities and sedentary
time[J]. J Sports Sci, 2022, 40(18): 2085-2094.
Willoughby MT, Wylie AC, Catellier DJ. Testing the as-
sociation between physical activity and executive function
skills in early childhood[J]. Early Child Res Q. 2018, 44,
82-89.

Lau PWC, Song H, Song D, et al. 24-hour movement be-
haviors and executive functions in preschoolers: A composi-
tional and isotemporal reallocation analysis[J]. Child Dev,
2024, 95(2): ell0-el21.

Zou L, Herold F, Cheval B, et al. Sedentary behavior and
lifespan brain health[J]. Trends Cognit Sci, 2024, 28(4):
369-382.

Yang L, Corpeleijn E, Hartman E. Daily physical activity,
sports participation, and executive function in children[J]. JA-
MA Netw Open, 2024, 7(12) . €2449879.

£ H#3:2026-01-08 A% T





