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Abstract

Objective: To explore the status and risk factors of iron deficiency (ID) in preterm infants aged 3~6
months. Methods: Using the Internet + Preterm Infant Smart Follow-up Database, clinical data were
collected from 1521 preterm infants aged 3~6 months with serum ferritin data from August 2018
to November 2023. Serum ferritin concentration < 12 pg/L was diagnosed as ID. The incidence of
iron deficiency in preterm infants of varying gestational ages is examined. Risk factors of ID were
investigated by using univariate and logistic regression analysis. Results: The incidence of ID in pre-
term infants aged 3~6 months was 14.40% (219/1521), The incidence of ID in early, middle and late
preterm infants was 12.37% (35/283), 19.64% (54/275) and 13.50% (130/963) respectively. The
proportions of males, moderately preterm infants, and exclusive breastfeeding were higher in the
ID group than in the control group (all P < 0.05). The proportions of first birth, iron supplementation,
and vitamin D supplementation were lower than those in the control group (all P< 0.05). Hemoglo-
bin levels before discharge in the neonatal period in the ID group were lower than in the control
group (P < 0.05). Logistics regression analysis showed that moderately preterm infants, non-1st
birth, males, lower hemoglobin value before discharge, no iron supplementation, and exclusive
breastfeeding at the time of testing were risk factors for ID (OR= 1.825, 1.540, 2.098, 0.974, 1.567,
and 6.605, all P < 0.05). Conclusions: Targeted iron supplementation education should be per-
formed for male, non first birth preterm infants with exclusive breastfeeding after discharge and
moderately preterm infants.

Keywords

Preterm Infant, Iron Deficiency, Risk Factors

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 53|

AR R, Bpe )L R A kB = (iron deficiency, 1D) A1k 73 Ifi (iron deficiency anemia, IDA) i f&
ABE[L]-[3], ATB 1D &AM RS R G B [4]-[6], B P /MR R 77 ) L A2 J5 RN 784571
HEIE 1 %[7] [8], B FREIRRELE LRI P ORAE, KKMMMEZE. X ID fEHE
F G JE BE U AL LS IR A, R )L B E I ID MBS I . T H AR E M KRR 2
AR )LD BORE, 5L LB S C IR T8 SAHE 2 51 B B A SCikeida e, R SCRZ b T
PRUT R ) LAE B8] 1D TR FE[9]-[15], &FxF Bt S5 1D AIBLIR I AR 52 R 2 (I RE HI A 2 . &
PRI T BN + BEBE V&, BIREMEI s L H RS O BE VT BORE, X B S 6 F W8 Pyl s in
BT R )L 1D BULREAT A I b g ma R, SAlilE 5 )L BE G & 778 B i 52 LR k40 .

2. MEERF*®
2.1. IRMR

2018 4 8 J1~2023 4F 11 HAEGFIINT 5 % X S PR B i fE LT T2 BE VS f5L 7 ) LONBIF TR R« GINBR
. AR <37 M E)5 3~6 ARC(A 7 AkY); AEkEOARMNEE. HERRbRAE: SERVERON . %
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AR AR T M S AR O, IR BRI A3 o A 50 CIRIRIIT = %2 X 10 4 DR e = 2 A6 3
7 514> 9 R HE(LLSC-2023-04-12-04-KS) .

22. BEIRE

B A RSN S & 1 R A 4R RS, P T2W 1D [16] [17]. fEIEH@EREARE, 5 FLLFJLE
LIk 25 H (serum ferritin, SF)IRE <12 ug/L Ali2 W4 1D [17]. HEBRA# w2k, JEVESERpROL, fER
77 ) LS A i RER R FR KA I SF (fh22 2061k, 4 B 3ok 1k 22k 6 M DXI800). R4 &7 ID
SONERER Z AR B o $ IR L AR R W8 4 9 F L ) L(<32 ) A AR = ) L(32~33%6 ) e B
7% )1,(34~36* J).

23 HiltREFRFIES

MRYE (R R AR L B fa MR IR AL [181% &7 LT th e J5 & TR MR IR 4R 5 4= B &
Tr RS RE P e H e e A N FE AR S PLRIRTR . 2R 2~4 AT A 4h7e oo &k 2 ml(kg-d), HERIESFE
ke 1%, BRI T Y. AFLIRAT . B A Bk AR b e S R AMBR AR AR A R B LA
FREBA BILRBZEHTIR P

2.4. BIEIREL

ASHIT TR RN T 55 2 X 0 O g IR 0+ 77 )L SRR U5 R 4e[19] 4% M8 L™ LORMEE T AR ARV
[201 5 I A B AN SR BEAT e i 5 SIRE D7 » MR8 L399 1 22 ¢ 8 S AR AL 7 340 i A= ) L S5 e A
FEATHE ML R EIRIRIE . ARIE . SCie R E . MK B ISR T R, @R T S, 3R
WAl (1) BERBURL: 2P, P dE . RO 0 AERA. 5 A MR, IR
BRI 7RI REATT L. (2) FrELRHMERBE SR MRt MZEME. S SkEL PRl Apgar iF
Iry FETN SGAL AEBEIE . fEBEERRT. ek )L fERBCIE A e 1 X I4LE H (hemoglobin, HGB)
L2 i S5 A (hematocrit, HCT)E . AEBe Il EEMRFR 7. (3) HiF)ahEviBikl: SF S5 M yohs: 4 |
R R TR AT BT R TR e R 4R R AL 4EER DL R
ER R YR U A4 TS R g

25. GEitFE S

KH SPSS 27.0 A ELEAT HAR AL 53 Hr o 5T s 20 A 1 F 52 TR} A A £ (DY 4 A BRI EE) [M
(P25, P75)]&R~, ALIAILLECR AR S BRI 3 s THECORH B ORI E 7 % () Ko, P 4LIa) E R H
Pearon K75 Yates B2 1E-R 7 i 50 ak Fisher KRG, 22 2018 W9 % LL R A Bonferroni Y21 246 56 7K
o KGN RE I PR 2 AT IR 2 A AT, 0 i IR i IR 30 EAT 2 R Logistic [E1J3 4047 P <0.05
Z5t, B ¥E L.

3. &R
3.1 —fRiER

RHEFEILN 1521 ] 3~6 HEe 7L, gk B I9{H 42.92 + 41.80 pg/L, G 0.9~375.40 pg/L,
54 1D 28 4t 219 6, ID SRR 4R F 14.40% (219/1521), F- o BT )L ID RAEF 518 12.37%
(35/283). 19.64% (54/275). 13.50% (130/963), LAHHAN=)L ID KAEFKE, BEm THAA. 1521 4]
NN PNIEE370 SN

W\
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3.2.3~6 ARARILSRZHBERS

ZiREoR, 1D HEM IR IL. BEREIOVARILUR s 20 R ZLIR IR i v T IR (P
<0.05), A LiBenTis 1 ML S AR T X AP < 0.05), 7 U8 2 77 BL b Kl gk & Ao

A AR S 4EE 2 D LIS T X RRZH (P < 0.05), W% 2.

Table 1. General information on the subject of the study

F 1 AR RB—AREFRL

i H #1(%)=k[M (P25, P75)]
B L AR S L
P
E: 860 (56.5)
S 661 (43.4)
fiE i
R )L(<32 &) 283 (18.6)
PR )L(32~33 ) 275 (18.0)
G 347 577 ) L.(34~3676 ) 963 (63.3)
HAE {4 E (kg) 2.15 (1.73, 2.49)
tHAE 5 K (em) 45 (42, 47)
H AR Sk Bl (em) 32 (30, 33)
G675 5
= 544 (35.7)
= 961 (63.1)
BICRE 17 918 (60.3)
1 43%h Apgar ¥4 10 (9, 10)
A3 e 1 ) E TR SR 5 2Q
A BEFLARE AL 1220 (80.2)
DRGSR 219 (14.3)
WAL 77 Wk 64 (4.2)
HBESE 6 H i P BE U5 1 5
o s b 7 4k 71 755 (49.6)
B o2
5 ARAM 15 (0.9)
5 —ACHMEA 696 (45.7)
HoAhk 7 44 (2.8)
AR A 1198 (78.7)
thrgetE R D 1446 (95)
LS VN
afiBERL 445 (29.2)
SERALMEFR(BERL + BEFLIRALR. BRFL + BEFLIRALS + FOO7 40, =) Lid I 5 4h) 288 (18.9)
FAEL T GoH 788 (51.8)
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ZA B
BESE P 45
JTHREW 1095 (71.9)
JHRAEB I 267 (17.5)
BRI
AREAN 437 (28.7)
AREAE 1081 (71.0)
BESE g 23 1M 5E 98 (6.4)
BERA WL 490 (32.2)
i) AR 327 (21.4)
IRCNIEE: 1353 (88.9)
B O 0 v 1L R 190 (12.4)
Y S0 PR 340 (22.3)
Table 2. A unifactorial analysis of iron deficiency in preterm infants 3~6 months of age
% 2.3-6 A B~ )LHBRZMBERI
WA LR AR
FE[1(%)] 148 (67.6) 712 (54.7) 12.686  <0.001
e JLRBHERE S [ [M (P25, P75)] 13 (8, 29) 14 (8, 30) -0481  0.631
A BB [41(%)] 134 (64.1) 854 (68.8) 1.821 0.177
fiG & [11(%)] 7.700 0.021
R )L 35 (16) 248 (19) 5.497 0.019
HHE )L 54 (24.7) 221 (17) 6.367  0.0122
ML )L 130 (59.4) 833 (64) 0.244 0.621
A B K [em, M (P25, P75)] 45 (43, 47) 45 (42, 47) -0.834  0.404
HA A H [kg, M (P25, P75)] 2.15(1.78,2.45)  2.15(1.72,250) -0.157  0.876
4 3k El[em, M (P25, P75)] 32 (30, 33) 32 (30, 33) -0.688  0.491
SGA [#il(%)] 16 (7.3) 136 (10.4) 2.054 0.152
)\ 1 4%k Apgar $F43[M (P25, P75)] 10 (9, 10) 10 (9, 10) -0.405  0.685
12 [41(%)] 104 (47.5) 814 (62.6) 17.818  <0.001
a3 677 21 (%)) 129 (58.9) 832 (64.7) 2.721 0.099
B LR B H1(%)] 13 (5.9) 58 (4.5) 0.920 0.338
AR ) LB SR Bl L 075 [451] (%) 0 (0) 5 (0.4) 1.000
A LA L[ (%)] 10 (4.6) 62 (4.8) 0.016 0.900
FEET M [41(%)] 10 (4.6) 75 (5.8) 0.507 0.477
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W A 5 A RE[151(%)] 41 (18.7) 249 (19.1) 0.020 0.888
R IR AL 3R IURE 5] (%)) 61 (27.9) 449 (34.5) 3.699 0.054
B ) LA I BE 451 (%)] 16 (7.3) 78 (6.0) 0.559 0.455
RGBT [151(%)] 25 (11.4) 120 (9.2) 1.051 0.305
BB LML FE 51 (%6)] 16 (7.3) 106 (8.1) 0.177 0.674
IRBEA /N 225 W 98 457 (%)] 1 (0.5) 8 (0.6) 0.000 1.000
HBERT A 1 4K HCT [M (P25, P75)] 0.37(0.34,0.39)  0.37(0.35,0.39) -1.102  0.271
HBEATE G 1 7K HGB [g/L, M (P25, P75)] 116 (105, 125) 120 (114, 126) -4.857  <0.001
A3 Bt 39 1) = R U7 2[5 (%)) 1.275 0.529
A REFLABE AL 181 (83.8) 1039 (80.7)
PRALMRIFR(REFL + BRFLERALASCR ) LB 7 ) 28 (13.0) 191 (14.8)
HARREC 7 Yok 7(3.2) 57 (4.4)
e fE 6 e A BE N 3
TR (%)] 87 (39.7) 668 (51.3) 10.055  0.002
BRAN532KH1(%)] 0.720 0.698
ARG 1(1.1) 14 (2.1)
e Sl 82 (94.3) 614 (91.9)
HoAth k) 4 (4.6) 40 (6.0)
iR ALBI(%)] 172 (78.5) 1026 (78.8) 0.008 0.930
FhFEYEA: F DH(%)] 202 (92.2) 1244 (95.5) 4.376 0.036
R HE[1(%)] 0 (0) 9 (4.6) 1.059 0.303
I W SRR 15 (%)] 16 (7.3) 99 (7.6) 0.024 0.877
M7 J5 U [1(%)] 172.996  <0.001
AL, 146 (66.7) 299 (23.0) 66.769  <0.001°
BRI fggi;}?f%ﬁ%gé; %ﬂﬁ%ﬁ” 20 (9.1) 268 (20.6) 0016  0.900
F AT 9k 53 (24.2) 735 (56.5) 142.953  <0.001¢
BER R ZAE} LT [1(%)] 81 (37.2) 356 (27.4) 8.695 0.003
BESE P EE) 2548 11 (%)] 144 (77.0) 951 (80.9) 1.582 0.209
RESEHb AR 2T 1M 52 451 (%)] 14 (6.4) 84 (6.5) 0.001 0.974
BESEA L™ S [51(%)] 72 (32.9) 418 (32.2) 0.039 0.844
i B L8 4511 (%) ] 43 (19.6) 284 (21.8) 0.535 0.465
AT B AR [51(%)] 187 (85.4) 1166 (89.6) 3.438 0.064
U R W 1 L[5 (%)) 29 (13.2) 161 (12.4) 0.132 0.717
LR S0 PR [151)(%)] 47 (21.5) 293 (22.5) 0.117 0.732

e a n SR LALILE, P <0.016; b R5afbRIFALLE, P <0.016;

c S4B A LLES, P <0.016.
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3.3.3~6 AR )LE G Z RIS E R Logistic BYI5r 4

DTG ID NEAR &, GAN BRI R BA Goit 2 B ey AR, K2 E Logistic 7347 5 45
FBIR, IR URRBIE IR L. B3 17 e, iR a)E 1 AL FERUR Al AR A
B H B e Al RE LM IR Bk B 1) /& 6 TR 3 (OR = 1.825., 1.540. 2.098. 0.974. 1.567. 6.605, P }3J <0.05),
FEPEH AR R R I OL T, SiRFFLME IR LR A 1D HIRE LAl 97 5 3 6.6 5, BMER = JLRAE
ID R e o 2 £, AR LR AE 1D KU LEAMER L™ )L 1.56 %, i = L. JE58 1 77 5
P2 )LEEXT R 2 1.82. 1.54 %, WLF 3.

Table 3. Multifactorial logistic regression analysis of iron deficiency in preterm infants 3~6

%< 3.3~6 Bt B =)L ¥ Z B2 E & Logistic [EV35 47

e B SE WaldX? P OR 95% ClI
St 0.741 0.174 18.09 <0.001 2.098 1.491~2.952
BESRARILL 320 0.332 0.178 3.504 0.061 1.394 0.984~1.975
O R L 0.602 0.207 8.483 0.004 1.825 1.218~2.737
e o s 0.432 0.166 6.808 0.009 1.54 1.113~2.130
B )Ll s 1 X HGB -0.026 0.007 14.028 <0.001 0.974 0.961~0.988
o P B AR AR 0.449 0.17 6.999 0.008 1.567 1.123~2.186
Kl AR A4 2R D 0.408 0.348 1.372 0.242 1.504 0.76~2.977
H B 5 Al RE LR SR 1.888 0.187 102.205 <0.001 6.605 4,581~9.525

o -0.791 0.867 0.832 0.362 0.454

4, i
4.1.3~6 AR Z IR

IR 1 R LR SRR A A7 15 DL R bR, 2 B R DIk = I M — T S R 7V, E
BRA AR AR R SRR R R, AR KR B e MR RIS L, OO aR T R [21] o e i
IR VR 0 T ) B AL 2 75 A7 7E SRk Bk 7 i 3k [22] o | T H AR B %K B 2 B R R R
s, S5 )LER S RAE ID. RFFRRI, 3~6 A H 7)1 ID SR H 2% 14.40% (219/1521), 53
g, MK 25 N HHRIE REAE R [23] [24], ISR T3EINAA[25]. Kim [26]. Landry [27] /% Moreno Fernandez
[41Z NHIRETE, 433 23.53%. 24.7%-. 32.1% 5% 36%, XFhZ 3ol RERAREA & & 45 KR TH . 27 ID
PRAEA— HE B JE Bl U7 I SR AT 5o i A S N 2 B AU LS IE /S H I 1D R AR, 3
KH SF<20ug/L fER 1D 2 Wikre, AR TRATSWARMET AT . Kim 2 AR 77 )L LIRSk
fE 6 R BT AN 93 BT Fe 5t %, FEAE /b . Uijterschout 25 A % 143 f51] 32 %5 36 + 6 & [ 5
P2 ) LHEAT (0 — TR HE M B AR 78 R R [28], e 6 H ST HHEL ID [k E 50N 4.9% (7/143), TAK T AHIL,
ARG HBE T G P AR =)L, MARINE R )L B LS s RS A, A& &b
ERFEA K RN [29)7E AT 5 R BLE 2 JLTE 6 H WIS R Az Bk MR 32 1M (1) AR (22.5%) = T 2 AL
(11.6%), FE{d % N[2417E0F 70 M B b IX 77 ) LAE H LR A28 F= VS 2 i iR e 1 2 i R
LA B2 ) LEERS IE 6 AN H IR 7 ) LA Bk ik ik 16.8%, 17 2 H LAY 2%, BARIRATA R A BELIN
AL Z X, BB SCRRE, B RORG 2 51 ) LB R A Bt T (B K 2R [30]. Bz,
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2019 FA RPN 140 (GBD) A 78 [3L1 o, FEAN A [ SR HIX, 1D 1) &8 258 22 AR K, VA 10 75\ 1990.9
# 32085.7 A%, HEHEFEK, HFHEIIEEM.

4.2.3~-6 BRI S BRZNRRESR

gk B4 N[321EX P 2e i 230 {3 577 Lk gl b 33 it & 2R B S s i IR AR T f R B, iR s A
JL 6 HESE AL IDA B R 2R, HUONIRESER /N, ERES 5 1 BRGNS & FIRUSCAS B, HEIT 801D
MR . BATHIWEFORIL, ARECT FIAFIE AR )L, d R )L 1D KA . AR B R )L
B RE(51.9 + 20.1 R)Fe P AR ) LA BE K E(24.7 £ 23.8 R)HE K, LEAERE ] BT & I A RE S5 2
Brc PN 42 52t I (R A0 B v, SRKONT I U B MR TR AR M T A ke B vy, B R L MR 2R.(17.6%) 5 R T L7 )L,
(30.5%) A, X 6 Ji [KI W] BRAE A3 A 50 L7 )L 1D AAE ZRAIK T L Lo AR T W 5 )L,
RS LGRS SE N, BB & EAR, ER S KA 1D

Pérez-Acosta 55 A\ [33] K I )L SF KA MM Z R, LRI i SF K, SRt T
BYEARG KA D, AW B ID #8956 N 67.5%, e T LPE(32.4%), 52 M —8. —Tixt 250
Bl ) LERAR S B R R IO St R B[ 12], HctEdf b, SR r= )L ID/IDA FXEE 5 I 3.35 fif. iX
FZE R RE S RN S IRBIAKCE . (R d 1 BRI R AN [ B 8244 (R 3 O [33] [34] -

AW FRRIAESE 1 7= 502 ) LI 572 L B k2B 1D, DA A 4508 2= 10 E s BRI Z i s i 2
RSB FAAE BT M SR A[35]. BEE = RGN, FARBRERZ 1L, Xr] Lodid & F 74l
I AR TR SRIGVELS B R RS, HARBE FE it 17 2R AR R IN[36]. AT I T tH [37] 1kt 2 7 ] e
BT 7= 8 2 51 5 BE 7 30E 2 T S BUR S N LE B 0O AEZ b, 1T ae H IR A 2 461
BTS20 ) L2 )8 FRAERORAS, IR A fedt— B SR SE

AW FEARGN AR ) LA Bt B T1 a0 1L 2 04 AR R e P 2 I 55 ] e s L = ) LR AR S I O,
EIE3% T HBE T B e 1 UL IS S, R LT A L Beai e 1 ORI 40 2 R =y, Ja BERAS 55 B 1D,
PR )L B I Bk ik 4% 78 R T 6 H IR R AR 1D (AR . ASHIE A R L L B R IE R RS 36 (35,
36.86) i, WG B L0 K AR 2 T2 fE SHER AR A A Ol Li S8 NP5 SR8 R[12], H AR 2
HAKPE R Z )L ID/IDA BB REC. HARFPE 7% 2 LUl B 557 ) L2 2~3 M H AR K,
HAERT BRI RO, B L AR 3 i R 1 FH B oK [38] [39]

BEFLE 7 LR AE B YIRIE, (7 AR AR L B RIR ) [18]9 @ U vk BFALR TR,
HHBE I HR R 7 R 1) = LN HEAT SR M R, ANBIEFE R 1521 9 577 )L 3~6 H I AL REFLIRE IR RN
29.2% (CRINSEALF)), AiREFMEFE 3~6 5% )L ID B G K3, IR 6.6 5. EHBH%A
[401LAHR E AR P g AL 6 N4 T 723 IR IE 6 H 8 L= LB FORE G, YA L 2T I s ) R 3R i i LT 6
AN H AREALRSE L ) LR R A RS AR A R LRI 3 %, SO s KB RF, 75 A S 4 AR
T8 A A A [23] [41] 0 IXFE LK A RE LI SR (1 57 LRI 2145 A6 1D, 75 I8 M 38 Mgk &=
BEFLAGTEE, PGSR )L 0y, BB R, R B LRI E IR, HBEFL S AR
11%(0.2~0.9 mg/L), H.H:5 BB L Al R FE[42], I b5 ) LA S 2 Mds B AR fe R & MR 54k
RERE, HEAREAMRIERTE T 2 M R E R .. BRI SEZMEAR. BRI EY. 79
Ji R P GRS, URA T AR BRI EREG, B LIS T WS AR S R E R R I E FEE S
e VAEKR B R, WP T 300k AR 1R o 1 B N & K — 1506 392 A 577 JLIEAR IE 4~6 4
A PR (1 [ o P BA B T 5 SR s [43], BC 7 Wk SR A T LR 36.8% 8 1D, T RFFLIRE TR
Y 20.6%EA 1D, RELRMBAET &, HAEREALMIRME)LE 1D LI B T REAL SR 1) 22
L, SRR RARE, vTReBE ARG RE T TR ™)L, SS5FEARE, SHRE. THUNEA
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AR A . AR AR R I, SRAGIRSR A5 FLALEC 7 WhMRFR 20 1D RAER TR E ZE R, WREF NAIR
WFFCLEIR] LU IR B T 59 R 571K Bonferroni vETRBEATIG K HE, AE1HATF 7045 5 th U B .t rT R DR D BF
FLARA AT BT 99 & s e ot I A AR A0k B R A IR IR R B U0 R B /D (20.6%), M
MR A R FLEE R 3o BT EEC T MR E L, S HCT7 95k & Bk E &AM IR, AT 5 R k1T
RN, IR G 0] AE A S A 5T n] in DA st

REFLARER R R T ik 50%, (HEERERAR, MH AR ) LEC 7 9k POk s Ak 4 & IR IR AU 10%,
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