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A comparative study on iron deficiency anemia based
on feeding patterns of nine-month-old infants

Hyun Jin Yun, M.D., Eun Jeong Choi, M.D., Eun Jin Choi, M.D. and Su Young Hong, M.D.

Department of Pediatrics, Il Sin Christian Hospital, Busan, Korea

Purpose : This study was conducted to evaluate the red cell indices and frequency of iron deficiency anemia based on the
feeding patterns of nine-month-old infants.

Methods : Blood tests were performed on 253 nine-month-old infants, who visited Il Sin Christian Hospital for health check-
ups from January to December 2007. Their parents answered telephonic questions regarding their feeding patterns and
weaning foods.

Results : Three infants groups were created according to feeding patterns before they started weaning foods. One group
was exclusively breast-fed (48.6%), another had mixed feeding (27.3%), and the third had artificial milk feeding (24.1%). Red
cell indices (hemoglobin, hematocrit, MCV, MCH) of the breast-fed group were comparatively lower than those of the other
two groups (P<0.05). Twenty-five infants (9.9%) were diagnosed with iron-deficiency anemia. According to feeding patterns,
the frequency of anemia was highest in the breastfed group. Six infants who started weaning foods before six months of
age (113 infants) were diagnosed with iron-deficiency anemia (5.3%), and nineteen who started after six months of age (140
infants) were diagnosed with iron-deficiency anemia (13.6%).

Conclusion : When nine-month old infants visit hospitals for health check-ups, pediatricians must consider their feeding
pattern and weaning foods histories, and then recommend screening blood tests for iron-deficiency anemia. (Korean J
Pediatr 2008;51:820-826)
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Table 1. Characteristics of 253 Studied Infants

Total Breast milk feeding Mixed feeding Artificial milk feeding P
(n=253) (n=123) (n=69) (n=61)
Infant sex (%)
Male 133 (52.6) 62 (50.4) 37 (53.6) 34 (55.7) 0.776
Female 120 (47.4) 61 (49.6) 32 (46.4) 27 (44.3)
Birth weight (%)
10 th, <90 th percentile 246 (97.2) 119 (96.7) 67 (97.1) 60 (98.4) 0.819
90 th percentile 7 (28) 4 (33 2(29) 1(1.6)
Birth length (%)
<10 th percentile 2 (08) 1008 0C 0 1(16) 0.880
10 th, <90 th percentile 238 (94.1) 116 (94.3) 65 (94.2) 57 (93.4)
90 th percentile 13 ( 5.1) 6 (49 4 ( 5.8) 3 (49)
Head circumference at birth (%)
<10 th percentile 13 ( 5.1) 0 (81 1(14) 2 (33) 0.252
10 th, <90 th percentile 231 (91.3) 110 (894 65 (94.2) 56 (91.8)
90 th percentile 9 ( 36) (24) 3(4.3) 3 ( 49)
Body weight at 9 months old (%)
<10 th percentile 14 ( 55) 10 ( 8.1 2 (29 2 (33) 0.350
10 th, <90 th percentile 209 (82.6) 101 (82.1) 56 (81.2) 52 (85.2)
90 th percentile 30 (11.9) 12 ( 9.8) 11 (15.9) 7 (11.5)
Gestational age (week)' 39.4%£1.0 395+1.0 395%1.0 39.0x1.1 0.539
Birth weight (kg)' 3.3%0.4 3.3%0.3 3.4%+0.3 3.1%+04 0.553
Birth length (cm)? 49.7+1.7 49.8+1.6 50.0+1.4 49.1%+2.1 0.028"
Head circumference at birth (cm)’ 34.3*1.2 34.3+1.3 346=*1.1 34.3%11.3 0.381
Body weight at 9 months-old (kg)" 9.3%1.0 9.1%1.1 95+1.1 9.3%+1.0 0.905
*P<0.05, "Mean * Standard Deviation
Table 2. Hematologic Data at Nine Months of Age
Breast milk Mixed feeding Artificial milk p
feeding (n=123) (n=69) feeding (n=61)
Hemoglohin (g/dL)" 11.3*+1.1 (7.7-13.7) 125*0.8 (10.2-14.5) 12.6+09 (9.9-14.8) 0.01"
Hematocrit (%)7 349+3.1 (25.7-41.5) 37.6+2.2 (32.0-43.4) 382125 (30.1-44.1) 0.012"
MCV (fL)" 745%6.0 (53.7-85.4) 788*3.4 (67.1-85.7) 80.1+3.2 (53.7-86.3) 0.000"
MCH (pg)" 241%26 (14.7-285) 26.11+1.5 (21.3-29.0) 264115 (20.2-29.2) 0.001"
Ferritin (ng/mL)" 1831187 (1.01-103.4) 33.41+22.6 (3.25-127.0) 35.61+20.0 (3.8-104.4) 0.228
No. of infants with IDA (%) 23 (18.7) 1(14) 1 (1.6) 0.000"
No. of iron deficiency infants 38 (30.9) 8 (11.6) 2 (3.3) 0.000"
without anemia (%)
"P<0.05, "Mean *Standard Deviation (Range)
Abbreviations : NO, number; IDA, iron-deficiency anemia
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Table 3. Univariate Analysis of Factors Associated with Iron Deficiency Anemia

No. of infants No. of infants with IDA (%) P
Type of milk feeding
Breast milk 123 23 (18.7) 0.000"
Mixed feeding 69 1(14)
Artificial milk 61 1(16)
Sex of infant
Male 133 12 ( 9.0 0.392
Female 120 13 (10.8)
Birth weight (%)
10 th,<90 th percentile 246 25 (10.2) 0.374
90th percentile 7 0C 0
Body weight at 9 months old (%)
<10 th percentile 14 3 (214) 0.326
10 th, <90 th percentile 209 19 (9.
90 th percentile 30 3 (10.0
Time to start weaning food
3-6 months old 113 6 (5.3) 0.029"
6-9 months old 140 19 (13.6)
"P<0.05
Table 4. Feeding Patterns and Hematologic Datas Regarding the Time to Start Weaning Food
Time to start weaning food »
3-6 months old (%) 6-9 months old (%)
Type of milk feeding
Breast milk (n=123) 50 (40.7) 73 (59.3) 0.065
Mixed feeding (n=69) 34 (49.3) 35 (50.7) 0.901
Artificial milk (n=61) 29 (475) 32 (52.5) 0.894
RBC indices
Hemoglobin (g/dL)" 121+1.2 11.8+12 0.038"
Hematocrit (%) " 36.8+3.1 36.2+32 0.082
MCV (fL)" 773+5.1 769456 0505
MCH (pg)’ 254+2.3 251+24 0275
Ferritin (ng/mL)" 295+21.9 24.4%213 0.064

"P<0.05, "Mean= Standard Deviation
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Table 5. Relationship between the Time to Start Weaning Food and the Type of Milk Feeding in Iron Deficiency Anemia Infants

Type of milk feeding

Breast milk (n

Mixed feeding (n

Artificial milk (n

Abbreviation : NA, not available
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