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Iron Deficiency Anemia and Vitamin D Deficiency in Breastfed Infants

Eun Hye Choi, M.D., Soo Ho Jung, M.D., Yong Hoon Jun, M.D., Yoo Jin Lee*, Ji Yeon ParkT,
Jeong Soon YouT, Kyung Ja ChangT and Soon Ki Kim, M.D.
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Inha University Hospital, TDepartment of Food and Nutrition, Inha University, Incheon, Korea

Purpose: Iron deficiency anemia (IDA) is one of the most common nutritional problems, despite a recent
improvement of nutritional status of infants and children. We assessed the risk factors for IDA in infants
and vitamin D deficiency and IDA by nutrition analysis.

Methods: We analyzed blood tests and evaluated 103 children with IDA and 123 children without IDA,
6-36 months of age, who were cared for in our hospital between March 2006 and July 2010. Nutritional
analysis using Canpro was performed among breastfed infants 6~ 12 months of age who had been
diagnosed with IDA and had detailed diet histories.

Results: Breastfed infants accounted for 87.4% and 40.7% of the IDA and comparison groups,
respectively. The IDA and comparison groups began weaning food at 6.4+1.8 and 5.9+1.3 months,
respectively. In the IDA and comparison groups, 46.4% and 53.5% began to adapt to weaning food within
4 weeks, respectively. The most common reason for hospital care of the IDA group was respiratory
symptoms constituting 36.2%. Only 18.6% visited the hospital for palloror anemia. The Canpro analysis,
performed on 11 infants with IDA, showed that iron and vitamin D were <40% and 30% of recommended
intakes, respectively.

Conclusion: Weaning food should be started 4~ 6 months of age in breastfed infants. In infants at high
risk for IDA and vitamin D deficiency, screening tests should be recommended. The high-risk infants
may require iron, vitamin D fortified formula, or oral supplements. (Korean J Pediatr Gastroenterol
Nutr 2010; 13: 164~171)
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Table 1, Comparison of Feeding Patterns between IDA and
Comparison Groups

IDA group  Comparison value

(=103)  group (n=123) *
Breast milk feeding  87.4% 407% <0.,01
Others* 12.6% 59 3% <0,01

*Others mean mixed feeding or formula feeding only,
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Table 2, Interval from the Beginning of Weaning to the
Proper Solid Food Intake

Duration of proper IDA group Comparison

weaning (month) (n=103) group

(n=123)

Less than 1 month 46.4% 53.5%
1~2 months 23.6% 23.7%
2~4 months 12.3% 11.4%
More than 4 months 17.7% 11.4%

Table 3, Chief Complaints or Diseases on Initial Visit in the IDA Group

IDA group Comparison group
Disease
Number of patient Percentage (%) Number of patient Percentage (%)

Respiratory tract disease 25 357 44 518
Upper respiratory tract 9 129 7 8.2
Pneumonia 6 8.6 19 224
Bronchitis 4 57 4 47
Acute otitis media 4 57 4 47
Croup 1 14 8 94
Sinusitis 1 14 2 24
Acute gastroenteritis 6 86 12 141
Kawasaki disease 3 43 4 47
Viral infection 14 200 12 141
Urinary tract infection 3 43 3 35
Cervical lymphadenitis 2 28 2 24
Vaccination 3 43 4 47
Pallor or anemia 13 18.6 3 35
Atopic dermatitis 1 14 1 12

Total 70 100 85 100
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Table 4, Hematologic Values of the IDA and Comparison
Groups

IDA group Comparison
(n=103) group p-value
(n=123)

Hb (g/dL) 94+12 120+08 <0.001
Het (%) 304435 36.0+23 <0.001
MCV (fL) 664+83 776+39 <0.001
MCH (pg) 211+£35 264+16 <0.001
RDW (%) 16.8+32 132+15 <0.001
Ferritin (ng/mL)  115+130 192+165 <0.005
TS (%) 9.0£50 201+81 <0.001
Iron (xg/dL) 380+344 68.8+26.1 <0.001
TIBC (ug/dL) 4286+1341 3300+£766 <0001

Hb: hemoglobin, Hct: hematocrit, MCV: mean corpuscular
volume, MCH: mean corpuscular hemoglobin, RDW: red cell
distribution width, TS: transferrin saturation, TIBC: total iron
binding capacity,
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Table 5, Weaning Food Plus Breast-fed Nutrition Composition in Children with IDA

Weaning +BMF
Case  Age  Calories PSP o it A Zinc Folate VitD Vit DT Ca
kealjday) S (©/day) (woREfday) (mglday) (sQDFE/day) (sg/day) (Ujday)  (mgidey)
KDRls 730 05~07 10 400 25 80 5 200 300
AAP 730 0.656~0.75 14 375 5 80 10 400 600
1 10m 7848 0.299 158 463.3 207 61.1 <30%  <30% 202.2
RDA RDA
2 7m 5673 0.163 10.9 3842 153 58.0 <30%  <30% 197.0
RDA RDA
3 8m 5468 0.125 94 3314 127 575 <30%  <30% 1927
RDA RDA
4 9m 536.0 0.105 9.3 329.0 124 511 <30%  <30% 190.1
RDA RDA
5 11Im 616.7 0.199 126 405.3 167 68.3 <30%  <30% 203.2
RDA RDA
6 8m 5946 0177 123 4518 1,66 81.1 <30%  <30% 200.7
RDA RDA
7 11m 607.9 0.158 101 331.7 143 60.9 <30%  <30% 1945
RDA RDA
8 6m 5312 0.107 9.1 329.0 122 527 <30%  <30% 1909
RDA RDA
9 12m 850.9 0.398 20.7 4346 278 83.0 1515 60.6 2487
10 7m 505 4 0.138 9.3 3312 122 56.0 <30%  <30% 2004
RDA RDA
11 11m 876.8 0.294 228 5217 3.34 828 0.815 326 3721
Mean 638.0 0.196 129 3921 176 64.8 <30% <30% 2175
RDA RDA
% 874% 280~392% 1292% 98% 70.4% 80.9% <30%  <30% 72.6%
KDRIs RDA RDA
% 874% 261~356% 922% 104.5% 35.2% 80.9% <30%  <30% 36.2%
AAP RDA RDA

“Absorbable iron was calculated with 50% from breast milk and 10% from complementary food, Vit D 1 1£g=40 U, AAP:
American Academy of Pediatrics, DFE: dietary folate equivalent, KDRIs: dietary reference intakes for Koreans, RDA:
recommended daily allowance, RE: recommended intake,
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