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Abstract

Background: The World Health Organization recommends exclusively breastfeeding (EBF) for the
first 6 months of life. However, infants undergo WHO EBF for 6 months may have an increased risk of
anemia. Evidences regarding anemia associated with EBF are limited in the Northern part of Thailand.
Objective: To investigate the incidence of anemia at 6 months of age among EBF infants and non-EBF
infants, and risk factors of anemia at 6 months of age. Materials and Methods: The retrospective cohort
study was conducted in term-healthy infants at a well-baby clinic, Nakornping Hospital in 2019. Mothers
answered a questionnaire regarding history of breastfeeding. Hematocrit (Hct) level of infants was retro-
spectively recorded at birth and 6 months of age. Infants with Hct less than 40% at birth were excluded.
Anemia was defined as Hct less than 33%. Data were analyzed comparing Hct between 2 groups of infants:
the EBF in the first 6 months of age and the non-EBF. Multivariable linear regression and exponential risk
regression were performed to investigate an effect of EBF. Results: Of 259 infants, 137 cases (52.9%) were
male, the overall incidence of anemia was 61 cases (23.6%). Prevalence of 6-month EBF infants was
45.9%. Incidence of anemia in the EBF and non-EBF infants was 24.4 and 22.9%, respectively. When
compared to the non-EBF group, no statistically significant differences were revealed, adjusted RR
0.98(0.61-1.58), p = 0.934. The mean of Hct in EBF and non-EBF infants were 34.18+3.23 and 34.57+3.38,
respectively. There was no statistically significant between mean of Hct of the two groups with adjusted
beta coefficient equals to -0.21(-1.09, 0.66), p = 0.631. Factors predicted anemia in infants at 6 months
of age included maternal age <20 years (adj. OR 3.88, 95%Cl 2.68-5.60), >35 years (adj. OR 2.26, 95%Cl
1.44-3.53), mothers with HbE positive (adj. OR 3.01, 95%Cl 1.62-5.60). Conclusion: Overall incidence of
anemia in infants at 6 months of age was 23.6% classified as a moderate public health problem that
urgent investigation is needed. There was no statistical significance between incidence of anemia in the
EBF and non-EBF infants. EBF for the first 6 months of life does not increase the risk of anemia in healthy
infants compared with non-EBF.
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Figure 1. Study flow

EBF = exclusive breastfeeding
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Table 1. Maternal and infant characteristics, classified by breastfeeding in 6 months (n=259)

Characteristics EBF in 6 months p-value
No (n=140) Yes (n=119)
Maternal age (yrs) 0.238
<20 11 (7.9) 4 (3.4)
20-35 110 (78.7) 85 (84.1)
> 35 19 (13.6) 12 (11.9)
Mean + SD 27.71 + 6.55 27.80 + 5.45 0.910
Nationality 0.082
Thai 89 (63.6) 8 (74.0)
Others 51 (36.4) 1 (26.0)
Body mass index (BMI) (kg/m?) 0.880
Low (=18.0) 9 (6.4) 6 (5.0)
Normal (18.1-22.9) 7(47.9) 0 (50.4)
High (= 23.0) 64 (45.7) 53 (44.5)
Mean + SD 23.3+4.5 23.3+4.5 0.954
Mother’s education 0.070
Less than high school 81 (57.9) 53 (44.5)
High school 25(17.9) 21 (17.6)
Bachelor 33 (23.5) 44 (37.0)
Higher than bachelor 1(0.7) 1(1.9)
Mother’s occupation 0.148
House-wife 64 (45.7) 56 (47.1)
Government 5(3.6) 7(5.9)
Private company 10(7.1) 16 (13.4)
Student 6 (4.3) 1(0.8)
Others 55 (39.3) 9 (32.8)
Monthly income (baht) median (IQR) 15,500 (10,000) 15,000 (15,000) 0.685
(min — max) (7,000-200,000) (7,000-100,000)
Marital status 0.234
Married 132 (94.3) 116 (97.5)
Others 8 (5.7) 3(2.5)
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Table 1. Maternal and infant characteristics, classified by breastfeeding in 6 months (n=259) (Cont.)

Characteristics EBF in 6 months p-value
No (n=140) Yes (n=119)
Thalassemia screening in mother

1 Hct (%) 37.56 + 3.67 38.25 + 3.47 0.154

2 MCV (fL) 86.30 + 8.55 86.20 + 7.66 0.929
< 80.0 13 (13.4) 24 (20.2) 0.208
= 80.0 84 (86.6) 95 (79.8)

3 RDW (%) 14.60 + 1.63 14.69 + 1.48 0.670
<15.0 83 (69.8) 67 (69.1) 1.000
=150 36 (30.2) 30 (30.9)

4 HbE 0 (2) (0-2) 2 (2) (0-3) 0.062
Negative 64 (53.8) 40 (41.2) 0.125
Positive 3(2.5) 6 (6.2)
no report 52 (43.7) 51 (52.6)

Mother’s disease 0.220

No 129 (92.1) 104 (87.4)

Yes 11 (7.9) 15 (12.6)

GA at first ANC Median (IQR)
(min - max) 12 (9.5) (0-36) 13 (9) (0-33) 0.631
Number of ANC visits 1.000

<5 30 (21.4) 25 (21.0)

=5 110 (78.6) 94 (79.0)

Mean + SD 6.6 + 2.82 6.69 + 2.92 0.803
Mode of delivery 0.792

Vaginal 91 (65.0) 80 (67.2)

Cesarean section 49 (35.0) 39 (32.8)

Infant’s sex 0.532

Male 77 (55.0) 60 (42.6)

Female 63 (45.0) 59 (49.6)

Birth weight (g) 3,088.2 + 363.0 3,136.4 + 357.5 0.212
Hct at birth (%) 524 + 6.2 530+ 59 0.421
Body weight at 6 months (kg) 76+ 1.0 8.1+6.7 0.416
Height at 6 months (cm) 66.03 + 4.24 65.92 + 3.17 0.832
Hct at 6 months (%) 34.6 + 3.4 34.2 + 3.2 0.351
Hct level (%) 0.883

Anemia Hct < 33.0 32(22.9) 29 (24.4)

Non-anemia Hct = 33.0 108 (77.1) 90 (75.6)

Hct level (%) 0.247

Anemia Hct < 34.0 48 (34.3) 50 (42.0)

Non-anemia Hct = 34.0 92 (65.7) 69 (58.0)

mother’s disease = underlying disease of mother
ANC = antenatal care; EBF = exclusive breastfeeding; GA = gravida; Hb = hemoglobin; Hct = hematocrit; MCV = mean corpuscular
volume; RDW = red cell distribution width
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Table 2. Effects of EBF level to average and proportion of Hct at 6 months of age

Average of Hct at 6 months* Crude Beta Adjusted Beta p-value
coefficient (95%Cl) coefficient** (95%Cl)
EBF at 6 months -0.38 (-1.20,0.43) -0.21 (-1.09, 0.66) 0.631
Proportion of Hct at 6 months* Crude Risk ratio Adjusted Risk ratio p-value
(95%CI) (95%CI)

Cut-off point < 33.0

EBF at 6 months 1.07 (0.69-1.65) 0.98 (0.61-1.58) 0.934
Cut-off point < 34.0

EBF at 6 months 1.22 (0.90-1.67) 1.16 (0.82-1.62) 0.407

* non EBF was reference group, ** adjusted influence of MCV at baseline
EBF=exclusive breastfeeding; Hct=hematocrit; MCV = mean corpuscular volume

Table 3. Prognostic factors associated with anemia (Hct < 33%) at 6 months of age

Factors Adjusted RR (95%Cl) p-value
Maternal age (yrs)

<20 3.88 (2.68-5.60) < 0.001**

20-35 1.00

> 35 2.26 (1.44-3.53) < 0.001**
Number of ANC visits

<5 1.00

=5 1.74 (0.97-3.10) 0.059
MCV

< 80.0 0.99 (0.58-1.70) 0.979

= 80.0 1.00
HbE

Negative 1.00

Positive 3.01 (1.62-5.60) < 0.001**

No report 1.63 (1.08-2.46) 0.019**
EBF

No 1.00

Yes 1.02 (0.66-1.56) 0.933

area under receiver operating characteristic (ROC) curve = 0.648

ANC=antenatal care; EBF=exclusive breastfeeding; Hb=hemoglobin; MCV = mean corpuscular volume; RR=risk ratio
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