
INTRODUCTION 

Anemia caused by iron deficiency is the most widespread nutrition-
al problem in the world, it occurs among both developed and developing 
country populations1). Iron is a crucial element for both the growth and 
development of children. During infancy, iron deficiency anemia occurs 
due to insufficient iron supplements, this can lead to serious neurologi-
cal impairment as mental, motor, emotional, neurophysiological, and 
neurocognitive dysfunction2).

Human milk is unique and superior for infant feeding. Even from 
the fact that human milk has a lower concentration of iron but its bio-
availability is higher than that in formula milk, and it is frequently cited 
as 12-56%3). The WHO4), and UNICEF,5) recommend that breast milk 
feed as an ideal feeding way for infants during the first six months of 
life. However, after the age of six months, the human milk might be not 
enough supplement of iron to the body6).

Infants delivered with bodyweight equal to or more than 2.5 kg usu-
ally had enough iron store which is sufficient for the first (4 - 6) months 
of life, the time which was recommended for exclusive breastfeeding by 
the World Health Organization4). Human milk in this period is mandato-
ry in minimizing the death rate for infants which may occur due to 
infections like diarrhea and pneumonia7), and it also significant in reduc-
ing the disease period. After the age of 6 months, as the baby grows 
with concomitant expansion of blood volume, the body iron stores will 
be depleted and infant body iron demand is increased, so the human 

milk will become not sufficient for iron requirements. So, infants who 
are chiefly breastfed after the age of 6 months are at a higher risk of 
having an iron deficiency anemia8).

Hemoglobin cut-off values to define anemia is differ between ages 
and sex, for children aged 6 months to 5 years it considered (11 gm/dl). 
Mean corpuscular volume of < 70, and serum ferritin levels of < 12 ng/
mL in the absence of acute or chronic inflammatory conditions, a 
decrease of serum iron levels below 50 mcg/dL, an increase of 
iron-binding capacity, and transferrin saturation fall below the 16% are 
diagnostic of iron deficiency anemia9).

The designed aims of this study were to;

1. Identify the prevalence of iron deficiency anemia among breast-
fed babies.

2. Identify the relation of iron deficiency anemia with some vari-
ables like sex, baby’s age, economic status of their families, and the 
education levels of their mothers.

MATERIAL  AND  METHOD

Across sectional hospital-based study was done on infants and tod-
dlers aging from (6 months - 2 years) in an outpatient clinic in Ramadi 
teaching hospital for maternity and childhood, Ramadi city, Iraq for a 
period of 6 months, from January 2021 to July 2021. Informed consent 
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was taken from the parents or caregiver after giving them a full explana-
tion about the purpose of the study. The study was approved by the 
Anbar health directorate researches committee. All children from 6 
months to 2 years old were included in this study without asking about 
the added food. The test was done by finger pricking to obtain capillary 
blood from each included child to check the level of hemoglobin. 
Babies with hemoglobin levels less than 11 gm/dl, were sent for other 
tests though sampling another 2 ml of venous blood to establish the 
diagnosis of iron-deficiency anemia, including the following results, 
mean corpuscular volume (< 70), serum ferritin below (12 ng/mL), and 
increasing in total iron-binding capacity9). 

Exclusion criteria;

1. Babies with ages less than 6 months or more than 2 years.
2. Preterm babies.
3. Birth weight below 2.5 kg.
4. Regular iron supplementation.

For all studied cases including those diagnosed with iron deficiency 
anemia, and the normal babies hemoglobin (considered as the control in 
this study), a specially prepared paper to collect data taken from parents 
or caregivers about ;

1.Age, which is divided into 3 groups ( 6-12 months, 12-18 months, 
and 18-25 months ).

2. Gender.
3. Type of feeding that the baby is still taking( breast, bottle, or 

mixed feeding).
4. The economic state of the family (poor, intermediate, or rich )

depending on the income of the family, family number, and if the family 
lives in its own house or not.

5. Education of the mother (illiterate, primary, intermediate, second-
ary school, or college ).

Data collected was checked for accuracy and completeness through 
coding them into the Statistical Package for Social Sciences system 
(SPSS). Chi-squared was calculated and the P-value level of < 0.05 was 
considered significant throughout this study. 

RESULTS 

424 babies from the age of 6 months to 2 years were included in this 
study during the study period, 132(31.1%) of them were diagnosed with 
iron deficiency anemia. 

From 424 studied cases, 276 babies were bottle feeding, 110 babies 
were breastfeeding, and 38 babies were mixed feeding. Iron deficiency 
anemia was diagnosed in 58(52.7%) breastfed babies, 63(22.8%) from 
bottle-fed babies, and 11(28.9%) from mixed-fed babies. Figure 1. After 
comparing the calculated prevalence with control, there was a signifi-
cant increase in the prevalence of anemia among breastfed babies. Table 
1.

Of 132 diagnosed breastfed iron-deficient anemic babies, 71 cases 
were male and 61 cases were female. There was a non-significant differ-
ence between genders when compared with the control. Table 2.

Of 132 diagnosed breastfed iron-deficient anemic babies, mostly 
67(50.8 %) were from ages between 12-18 months, followed by ages 
from 18-25 months 37 (28 %), and the least was from 6-12 months age 
group 28 (21.2%). The difference was significant when compared with 
the control. Table 3.

Of 132 diagnosed breastfed iron-deficient anemic babies, mostly 74 
(56%) were from intermediate economic state families, followed by 
poor families 39 (29.5%), and the lowest reported was among the rich 
families 19(14.5%). The difference was non-significant when compared 
with the control. Table 4.

Most diagnosed breastfed milk babies with iron deficiency anemia 
were from intermediate, and secondary school education mothers 59 
(44.7%), followed by those with illiterate, and primary school education 
mothers 57 (43.2%), and the least was reported among higher education 
mothers 16 (12.1%). The difference was significant among low-educat-
ed mothers as compared with the control. Table 5.

DISCUSSION 

In the first few months of infant life, the human milk increases the 
chance of survival, reduction of recovery time after illnesses, and reduc-
es the mortality caused by infections especially acute gastroenteritis and 
acute respiratory infections10). Researches proved the efficiency of breast 
human milk in decreasing the rates of various future diseases like obesi-
ty, hypertension, rheumatoid diseases, gut diseases, nutritional deficien-
cies, asthma, and diabetes mellitus11,12).

The recorded overall prevalence of iron deficiency anemia among 
all studied children from 6 months to 2 years in this study was (31.1%). 
Among this survey study, 65% of babies were bottle feeding, and only 
25.9% were breastfeeding. The prevalence of iron deficiency anemia 
among breastfed milk babies was (52.7%). and among bottle feeding 
was (22.8%). Another study in USA13) showed that iron deficiency ane-
mia among breastfeeding babies was 3-5 folds more than those reported 
on bottle feeding babies. A study done in Iran14) reported that (49.5%) of 
breast milk babies had hemoglobin below 11 gm /dl, and in a China15) 

study, the prevalence was (24.9%) among breast milk babies. The differ-
ences between studies may be affected by sample size and variation in 
educational and economic states among communities. The iron require-
ment for infants during the first 6 months of age can be supplied by 
human milk and iron body storage from birth. But after that age, the 
body iron store is depleted due to expansion of the blood volume during 
growth, and the body iron requirement is increased because of the rapid 
growth of tissues6). 

The prevalence of iron deficiency anemia among breastfed babies 
was slightly non-significant more in male babies in this study. Many 
other studies16,17) had shown that there is no gender difference in infant’s 

Figure 1. The prevalence of iron deficiency anemia among each 
type of baby's feeding.

Table 1: Distribution of all studied babies among their type 
of feeding.

Type of   Normal  Iron deficiency   Total 
feeding baby anemic baby

Bottle-fed 213(77.2%) 63(22.8%) 276 

Breastfed 52(47.3%) 58(52.7%) 110 

Mixed fed 27(71.1%) 11(28.9%) 38 

Total  292 132 424

P-value = < 0.001

Table 2: Distribution of all studied babies among their 
genders.

Gender  Normal  Iron deficiency  Total 
  anemic baby

Male  144(67%) 71(33%) 215

Female  148(70.8%) 61(29.2%) 209

Total  292 132 424

P-value = 0. 423
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and toddler’s iron deficiency anemia. However, in studies in Portugal18), 
and Korea19) the iron-deficiency anemia was reported significantly more 
in boys infants. They considered male infants as having a significantly 
lower level of hemoglobin and that they are at a 10-fold higher risk of 
getting iron deficiency anemia than female infants. They also suggested 
that the reasons for the increasing prevalence of anemia among male 
babies were a rapid pre-and post-natal growth rate, an increase of fetal 
erythropoietic activity which results in low iron stores, low iron absorp-
tion, iron loss from the large intestine, and more frequency of infections 
among males than in females.

In the present study, the most age diagnosed with iron deficiency 
anemia was between 12-18 months. In a study in New Zealand17) on 
children aged 6-24 months, the prevalence of iron deficiency anemia 
was more among older ages, another study in UK20), showed that the 
prevalence of anemia was (23%) at age of 8 months, and (18%) at age 
of 12 months. The differences between studies may reflect their commu-
nity's education about the added food supplements or socioeconomic 
states. Studies proved that the higher prevalence of iron deficiency ane-
mia between 6-24 months of life is due to insufficient iron supplementa-
tions despite the high iron needs at this period. Full-term and preterm 
infants should start the complementary foods at 6 months of life. Iron-
rich complementary foods include meat, baby cereals, and some vegeta-
bles21,22). The higher prevalence of iron deficiency anemia among babies 
from 12-18 months may due to supplemented adequate and high rick 
added food, another study on the relation of iron deficiency anemia and 
the type of food given is indicated in this city. In addition to prolonged 
breastfeeding beyond the first baby year without iron-rich, compli-
mentary food will be associated with iron deficiency anemia which will 
further be associated with loss of appetite.

The prevalence of iron deficiency anemia among breastfeeding 
babies in this study was mostly found in middle-economic status fami-
lies, however, the difference was non-significant once compared with 
control cases. Most studies were done in both developed and developing 
countries showed that the low economic families are a risk factor for 
iron deficiency anemia among all childhood ages23,24), explaining that the 
maintaining of normal iron balance in the body is challenging because 
foods rich in iron and with higher bioavailability are of animal sources 
which are usually expensive and maybe only available in short periods, 
in addition to that they may take diets rich in iron absorption inhibitors, 
these are factors for the development of iron deficiency anemia in 
low-income countries. However, in the present study, as the majority of 
families in this city are belonging to middle economic status, and there 
are many social helping habits in supplying the poor families with meats 
that might reduce the gap between familial economies.

Regarding maternal educational states, in the present study, a signif-
icant relation was noticed between low education mothers and iron defi-

ciency anemia in their babies. Similar results were obtained in many 
other studies25-27). Explaining this by the fact that maternal education 
enhances their knowledge about the infants and toddlers nutritional 
needed for their perfect health.

CONCLUSION

The prevalence of iron deficiency anemia among breastfeeding 
babies was (52.7%) in this study, most affected age groups were those 
between 12-18 months, low maternal education was a significant risk 
factor. Recommendation to all breastfed mothers to start an iron supple-
mentation at age of 4 months and to continue at that regime till the 
infant can take sufficient quantities of iron-rich complementary foods. 
Educational sessions in health centers about the benefit of breastfeeding 
and the tonic required for breastfed babies are recommended.
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