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Weaning Food Practice and Assessment in Children
with Iron Deficiency Anemia

Boo Young Kim, M.D., Eun Hye Choi, M.D., Sung Kil Kang, M.D.,
Yong Hoon Jun, M.D., Young Jin Hong, M.D. and Soon Ki Kim, M.D.

Department of Pediatrics, College of Medicine, Inha University, Incheon, Korea

Purpose: Recently, the favorable merits of breast feeding have received widespread attention and the
number of breast feeding children is increasing. We investigated the weaning practices between breast
feeding infants and non-breast feeding infants with respect to iron deficiency anemia (IDA).
Methods: Between March 2006 and January 2009, we surveyed 70 parents, the children of whom had
been medically diagnosed with IDA, and 140 parents, the children of whom did not have IDA, about
how they feed their children and how much they know about the weaning process. The infants and children
were 6~36 months of age and attended the Inha University hospital.

Results: IDA patients started weaning later than non-IDA patients. Also, breast feeding in IDA patients
was more frequent than in non-IDA patients (82% vs. 30%). The breast feeding group began weaning
at approximately 6.4 months of age, which was statistically meaningfully compared to non-breast feeding
infants. There were no differences in knowledge between the two groups of parents.

Conclusion: According to our research, we assume that if weaning begins at 6 months, we cannot supply
sufficient iron to meet the infant’s needs, which increase sharply around 6 months of age because of
depletion of stored iron. Thus, infants need to initiate weaning from breast feeding at 4 months of age
to furnish an ample amount of iron or take iron-containing supplements. These methods would be expected
to prevent IDA in breast feeding infants. (Korean J Pediatr Gastroenterol Nutr 2009; 12: 215~ 220)
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Table 1, Chief Complaints or Diseases on Initial Visit in Iron
Deficiency Anemia Group
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Table 2, The Hematologic Values in Iron Deficiency Anemia
Group and Control Group

Disease Number of Percentage
patient (%)
Respiratory tract diseases 25 356
Upper respiratory infection 9 128
Pneumonia 6 85
Bronchitis 4 57
Acute otitis media 4 57
Croup 1 14
Sinusitis 1 14
Acute gastroenteritis 6 85
Kawasaki disease 4 5.7
Viral infection 11 157
Urinary tract infection 2 28
Cervical lymphadenitis 1 14
Vaccination 6 85
Pallor or anemia 13 185
Atopic dermatitis 2 28
Total 70 100

IDA Comparison  p-value
Hb (g/dL) 94+14 127+08 <0.01
Het (%) 296+5 1 368+t24 <0.01
MCV (fL) 66186 782+34 <0.01
MCH (pg) 210+34 269+t14 <0.,01
Ferritin (ng/mL) 250+38.0 24 3+207 0.88
TS (%) 76+148 152+101 0.73

Table 3, The Comparison of Feeding Patterns between Iron
Deficiency Anemia Group and Control Group

IDA Comparison value

n=70 n=140 ”
BMF 82.1% 30.4% <0.01
Others* 17.9% 69.6%

BMF: breast milk feeding, *Others mean BMF plus artificial
milk feeding (AMF) or AMF only,
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Table 4, Interval from the Beginning of Weaning to the
Beginning of Proper Solid Food Intake

IDA Comparison  Total ~ p-value

<1 month 52.7% 60.7% 581% 0238
2~3 months  20.0% 23.1% 221%
>4 months 27 3% 16.2% 19.8%

4) O| /XA o] -FA| A o] 74 = &
gk A)7)19F A Aske AAEe] S5, 2 HE e 2
£ Arkshertel tigk At A4 o= oAl A
7Feolt & v T 8T TLE o] Foizlrh IDA
Itz B3AlollAl 7 el oigh &
A v 2PYL o] IDATS 75.3+14.2%
13.880o2 F F 7Zhol folgt
(p=0.32).

i

13

2 ol F 7 ol 4] IDAT 91 '°‘é = B Hl
o] 82.1%%, &I EfTiE 304%HEcH mi5
x| vebyteh 7 S0 oﬂ;wﬂuroﬂxi¢ IDA%LJJr 2
279 TR EE vastgls W IDATO] T =2 &
FFRES Bolrk DAYl vz Kt Ol%ﬂ A%
A717 =901 IDATS] titEg Aot Bar
rote] o] 2] AIZHA717F vhE FEle] ol Bk =

o2& Ao tehidrh ol & 59 adollA DA
3tz °l -] AlAF A717F 2 Apol & Kol
& Ade Adtoltt, a2y}, Efrir Well
A IDA7} & ?:ﬂr %it e verol o] 4 AJFHA

7% HlaPe A <Ju] Qe dol g Holx)t gkt
Ao ol§AS A G0l G5IA

7]77].1] K]—D]—:o‘]— /117]'01 /L.u-ﬂ"{f ] ‘E]‘ 0:‘:?0”1‘] "9'-0]_

9] 41.9%7} o] fA1S FH3] & wI)7kA 10E ol
A5, 3709 o)A Aa B9¢% 19.8%1L) Ho] o)A
S Az Hopm et A|7ke] Al Aoz el

N

[e]
ket %inlﬂ o7 Ao 4FHs A o] f4 =
7] Bfrobs ERE 43] A= AF sk 1~23]9] o]
A1 WA "ok 245 800 mL AF s, vl 744}
1270, @7 127] S22 o] 7ol A o] A& 3h+ 23]
A gheka 7y ste] Aol AF =S AR F Slvk

il

=

i AE9 o 05~ 1.0 mg/Lo]aL AYA) o
(bioavailability)e] °F 50%¢]| 22 o]& %3} *

L 02~0.4 mg (0.5~ 1.0x0.5x0.8)0]™" o]f-2]
B Shgeke gk 174~ 1/5 552 1S 100 g W
o] 0.1 mg, @7 Wl 1 mg, Z4 U] 0.4 mg2 2 1.5 mg
27 " ol u| 2] 4 11 mgPolaL )
ol A 8 mg”Ql o] A171 A AHFH Bkl nls) wl¢

HZ35}l0 )\
= n]'a 1y OIE}'

o zx oo o
i Wt o

~671 Y REl A &
Fiobt HUE ol E FRA AP
T AT ARAS FFHES A AP, Fofel

AE ol g4 AFA7G F T o] A71%H AT
2 3

sl NYTEE ol f4S ol FRA AEL
HAT 5 9 e 2ol 22T Aoz Mt

R YR 45 AR 0SS BE A% A 100 g2
Eol oF 10 mgd] A4S AT 5 JomP 27] of
A9 ASE FRE ¢ AS FFL 5 drk ol R
o] ZolAAL Hake] o4 A% AE 43t A=
%7] o] 44 A%sHe Aol IDAS elgeh o 2
g0l G Aolek

Femitin® A% 9] Jel 2 vjs 484 A%
2 oA gon], # AFoA DAY A% 71FoR

AHEE o IDATT 2T 7 ‘l‘l‘v/] Aol
Holz] oottt Ferriting- & 44/\}‘/} 29 9o
A Fokoll Aol 45T - Jed™, £ AellAs
2 2F7] Zedolv A4l 59 B Fe 4R
Wl Widst ghols tido® A= Sl7] ulfEell
IDA7} Yol & ferritine] A5 39S Aoz FH =]
IDAOA ZHAsk= Aoz A TS 94| IDATF o
Z 7Fe] §-9Jat o] S Kol okgktt. ron, TIBC G
25 AA| ol A FIskA] Fall nlde AHE A
A& 7HsAol =ou, TS JA] dlidotEe] A5 4
Blof] of ks Hro} fFoJ3t Ao & HolA] g Zlow



2Aml H|E

-

HZE gE o - folol #F Hef 3 olf XA ot - 219

poik
o
HU
i—m
ro
_l

215 Aol & Ho|A —;% " Wm»} 249 3
A1 Y 5ol clel Ao S 4 9
o]

A81st AAAT DAY Eol
7ol kst wollAl A £ ol giek

g °lw*4 | ZoiAle BAH A7 A, A

A9l a2 A stolof st of A

A B9, FEolE 5o 2 A

H83k Zlo|n, of7]ell HE] D g7t l EE’T.}'E?}% 2

4 o7 Aﬂﬂoh:].

o]—c‘a

A SIS B2 AAAIA 149 ol 7
stk aelmE ol 44 FAL F Y 94 Ageel 4

%iﬂb
frotoll A ID
&c&t}.

0]
2

H: AT wggael Aol deAv 5%%
] T ol oFx

53 glek. ol§7] kel A4
DA

rlol'

IDA (Iron deficiency anemia)7} E-f<frobe} o}
el frotoll Al o @A viehtbar Ql=7] Yok
IDAS} thz9] o]
off thall YobR gk

2 H: 20061 39HE 20099 19742 st
ofl gt 6~24719 2] Qd%ot F IDAS Axhike 70
g3} DA} $E 1407 2] B3 zlol|A] 5 FHl, o]
Al 218 Agk 1) o] gx Al B A 5
IDAZ-2] A58} 37 DAY} 9
o] A5kt

Z I} IDAT-S DAV} Sl Foll vlsl o] f4S &

R

4 A% 4 D oA 5

mlo r-{n

A A Zshe IDATONS] RG5go Bgo] tlZTol
Hal] =2 Aoz vehdth(p<0.01). BT o

2 el Tl vlsl 2ul Al H2 647190l o
929 AAsl= Aoz Uebydt) o] 84S 914}y

742 58.1%7F 102 A= Azlow 4lY o] A=l
B5E 198% Hdck o] A4 BElA F I
oJu] JE AolE Ho|A ekdhrh(p=0.32).

A 2 AT o/l 7ol AW A o] "Hojan Ao
Qo] F53HA Hrh gubdg o g o folrt o]fA
ol & 3|2 71742 A 7ke] Azl 7l o4 Ulell=
ghefo] Homd o] A7] AR Hoks FH3

j=
% 4 9lg Aoz A4t DA EE AAHE

12
kI
O
rot

1) Glader B. Iron deficiency anemia. In: Behrman K,
Stanton J, editors. Nelson textbook of pediatrics. 18th ed.
Philadelphia: Saunders Elsevier, 2007:2014-18.

2) Yang YJ, Kim SK, Hong YJ, Kim GK, Hyon 1Y, Hong
KS, et al. The prevalence of iron deficiency in preschool
children. Korean J Pediatr Hematol Oncol 1998;5:14-20.

3) Garden N. Iron deficiency and intellect. Brain Dev 2003;
25:3-8.

4) Peirano PD, Algarin CR, Chamorro R, Reyes S, Garrido
MI, Duran S, et al. Sleep and neurofunctions throughout
child development: lasting effects of early iron deficiency.
] Pediatr Gastroenterol Nutr 2009;48:S8-15.

5) Lozzof B. Iron deficiency and child development. Food
Nutr Bull 2007;28:S560-71.

6) Pollitt E, Leibel RL. Iron deficiency and behavior. J
Pediatr 1976;88:372-81.

7) Oski FA, Honig AS, Helu B, Howanitz P. Effect of iron
therapy on behavior performance in non anemic iron-
deficiency childrens. Pediatrics 1983;71:877-80.



220 - cistiopisby|dsta|x] - M 12 M 235 2009

8) Lukens J. Iron metabolism and iron deficiency. In: Miller
D, Robert LB, editors. Blood disease of infancy and
childhood. 7th ed. Maple Vail-York: Mosby, 1995:
193-220.

9) Ko JS, Kim KM, Kim YJ, Mun KR, Park JO, Seo JK,
et al. Nutrition of childhood. In: Ahn HS, editor. Pediat-
rics. 9th ed. Seoul: Dachan Printing & Publishing Co,
2007:74-102.

10) Cunningham AS. Morbidity in breast-fed and artificially
fed childrens. J Pediatr 1977;90:726-9.

11) Kim SK, Cho AJ, Kim YK, Do SR, Lee KU. Current
status of maternal and child health care. In: Kim SK
editor. 2006 The survey on the national fertility, family
health and welfare in Korea. Korea Institute for Health
and Social Affairs, 2006:284-318.

12) Park EY, Cho SJ, Lee K. Current understanding and
practice of breast-fed by mothers. Korean J Pediatr 2005;
48:1162-5.

13) Chung WIJ, Kim KS, Kim MK, Kim SN. Iron deficiency
anemia in infants. J Pediatr 1995;38:1253-61.

14) Cheong HK. Medical treatment of health insurance. In:
Cheong HK, Song JS, editors. 2008 national health
insurance statistical yearbook. Seoul: Health Insurance
Review & Assessment Service, 2008:179-310.

15) Ziegler EE, Nelson SE, Jeter JM. Iron status of breast fed
infants is improved equally by medicinal iron and
iron-fortified cereal. Am J Clin Nutr 2009;90:76-87.

16) Dallman PR, Siimes MA. Percentile curves for hemo-

=

globin and red cell volume in infancy and childhood. J
Pediatr 1979;94:26-31.

17) Kim SJ, Kim DH, Chang JH, Jun YH, Hong YJ, Son BK,
et al. A study of mothers knowledge of weaning of child-
rens with iron-deficiency anemia. Korean J Pediatr 2008;
51:468-73.

18) Chang JH, Cheong WS, Hong YJ, Kim SK, Kim HS,
Park SK, et al. Weaning food. Korean J Pediatr 2009;52:
159-66.

19) Lanzkowsky P. Iron deficiency anemia. In: Lanzkowsky
P, editor. Mannual of pediatric hematology and oncology.
4th ed. California: Elsevier, 2005:32-46.

20) Norman K, Zimmermann M. Breast feeding. In: Norman
K, Zimmermann M, editors. Developmental nutrition. 1st
ed. Minesota: Ally and Bacon Co., 1997:305-84

21) Duyff R. Vitamins and mineral and phytonutrients. The
American Dietetic Association Complete food and nutri-
ent guide. 3rd ed. Mineapolis: John Wiley & Sons, 2004;
74-111.

22) Heird W. The feeding of childrens. In: Behrman K,

Stanton J, editors. Nelson text book of Pediatrics. 18th ed.

Philadelphia: Saunders, 2007:214-24.

Krishinamurti L. Iron-deficiency anemia. In: Mclnerny

TK, Adam HM, Campbell DE, Kamat DM, Kelleher KJ,

editors. American academy of pediatrics. Ist ed. The

Donohue Group. Inc, 2009:2201-11

24) Andrews NC, Ullrich CK, Fleming MD. Disorders of iron
metabolism and sideroblastic anemia. In: Orkin SH,
Nathan DG, Ginsburg D, Thomas L, Fishier DE, Lux SE
editors. Hematology of infancy and childhood. 7th ed.
Philadelphia: Saunderselseviers, 2009:521-56.

25) Ahmed F, Khan MR, Akjtaruzzaman M, Karim R, Marks
GC, Banu CP, et al. Efficacy of twice-weekly multiple
micronutrient supplementation for improving the hemo-

23

=~

globin and micronutrient status of anemic adolescent
schoolgirls in Bangladesh. Am J Clin Nutr 2005;82:
829-35.

26) Giovannini M, Sala D, Usuelli M, Livio L, Francescato
G, Braga M, et al. Double-blind, placebo-controlled trial
comparing effects of supplementation with two different
combinations of micronutrients delivered as sprinkles on
growth, anemia, and iron deficiency in cambodian infants.
J Pediatr Gastroenterol Nutr 2006;42:306-12.

27) Hop le T, Berger J. Multiple micronutrient supplemen-
tation improves anemia, micronutrient nutrient status, and
growth of Vietnamese infants. J Nutr 2005;135:660-5.



