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ABSTRACT

Objective: The objective of this study is to compare the iron status of breast fed and non breast fed infants.

study design Cross- sectional analytical study.

Setting: This study was done in department of Pediatrics Medicine Services Hospital, Lahore.

Duration with Dates: Twelve months (15-3-07 to 14-3-08)

Methods: Hundred infants with age ranging from 4 to 6 months were selected. The patients were divided into two
groups of 50 each. Group A included exclusively breast fed infants and group B included non breast fed infants. Both
groups were assessed for iron status by specific investigations including hemoglobin level (Hb), mean corpuscular
volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC),
RBC’s morphology, serum iron and ferritin levels.

Results: The mean age of infants in group A was 5.5 + 0.7 months. Mean age of infants in group B was 5.6 + 0.7
months. Mean Hb of infants in group A was 12.69+0.61 g/dl and group B was 11.1+0.73 g/dl with statistically
significant p value of < 0.05. Mean MCYV of infants in group A was 91.9+3.5 fL. and group B was 84.5+3.5 fL. with p-
value of < 0.05. Mean MCH of infants in group A was 29.8+0.89 pg and group B was 27.1£1.0 pg with p value of <
0.05.Mean MCHC of infants in group A was 35.4+1.9 g/dl and group B was 32.8+1.6 g/dl with p value of < 0.05.
Mean serum iron of infants in group A was 26.27+2.8 micromole/l and group B was 19.66+3.3 micromole/l with p
value of < 0.05. Mean serum ferritin of infants in group A was 118.6£12.5 microgram/l and in group B was 88.1+9.4
microgram/l with statistically significant p value of < 0.05.

Conclusion: It is concluded from the study that exclusive breast feeding is sufficient to maintain adequate iron status
in initial six months of infancy.
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INTRODUCTION
Iron is one of the most well-known micronutrients and
is the key element in the metabolism of almost every
living organism on the planet. It is one of the top six
nutrients that are found to be commonly deficient in
people globally.! Anemia is one of the most common
and intractable nutritional problems in the world today.2
It is defined as a clinical abnormality characterized by
reduction in hemoglobin concentration below the
normal for age, sex, physiological condition and altitude
from the sea level of a person.3

Iron deficiency refers to decreased total iron
contents of body and iron deficiency anemia occurs
when there is insufficient erythropoiesis owing to iron
deficiency.” The prevalence of iron deficiency without
anemia is much greater than the prevalence of iron

deficiency with anemia, with the potential for a much
greater public health impact. It is the most common type
of anemia and most frequent cause of microcytosis and
hypochromia." Major causes of iron deficiency are
nutritional inadequacy, malabsorption and blood loss.
On a world wide basis iron deficiency is the most
prevalent deficient state. U.S children aged below 2yrs
have prevalence rates of >10% and 30% for iron
deficiency and iron deficiency anemia respectively.’
Whereas in Pakistan 2/3 children are anemic, the most
frequent cause being the Iron deficiency. Iron
deficiency is higher in developing countries, lower
socioeconomic groups and with poor education status.”
Predictably, the prevalence of anemia in developing
countries is three to four times higher than in
industrialized countries.’
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As deficiency develops slowly after the depletion
of iron stores in body and bone marrow, the adaptation
occurs and disease may remain unrecognized for
sometime. Iron deficiency ranges from iron depletion
causing little physiological damage to iron deficiency
anemia leading to organ dysfunction. Iron deficiency is
diagnosed by various parameters Peripheral blood
smear is a significant and old diagnostic tool.” A
sufficiently low hemoglobin and haematocrit value with
microcytosis (low MCV) is suggestive of iron
deficiency anemia. Biochemical indicators include
serum iron, serum transferrin, Transferrin saturation and
serum ferritin.”® Other variables include serum
circulating transferrin receptor (TfR) and Reticulocyte
hemoglobin equivalent (Ret He).”'® Iron and iron-
containing compounds play vital roles in cellular
function in all organ systems. In the human body, iron is
a key ingredient of hundreds of proteins and important
enzymes. It has many vital functions in the body. It is
involved in synthesis of DNA and in the regulation of
cytokine production and thus plays a role in immune
function.'' Iron is involved in energy metabolism as an
oxygen carrier in hemoglobin and as a structural
component of cytochromes in electron transport. Iron
deficiency has been known to be associated with
decreased physical activity, poorer cognition and
marked difficulties in visual-spatial and motor skills.'*"
These children are twice more at risk of
neurodevelopmental impairment both from iron
deficiency and CNS damage due to associated lead
absorption.'*

Global prevalence is quite high below 2yr of age.
Iron deficiency anemia occurs frequently in term infants
between 9 and 24 months of age, and it is observed at 3
to 6 months of age in infants of low birth weight who
have not received an exogenous source of iron.”"” Iron
status during infancy and early childhood reflects highly
dynamic processes, which are affected by both internal
and external factors."” Fetal iron status is dependant on
maternal iron reserves. Severe maternal iron-deficiency
anemia adversely affects cord blood and breast milk
iron status. Babies who are born premature or with
lower birth weight or Intrauterine growth restriction are
likely to develop iron deficiency.16 Iron deficiency is
high in infants from poorer, less educated families
because of poor dietary iron and worse maternal iron
status (that is due to poor diet or a greater number of
children).®

Healthy, full-term babies have enough iron stores
in their bodies to last for at least the first six months."”
The iron in breast milk is better absorbed than that from
other sources. Human milk contains just the right
amount of fatty acids, lactose, water, and amino acids

for human digestion, brain development, and growth. In
addition, breast fed infants are less likely to suffer from
infectious illnesses and their symptoms.lg’19 The
consumption of whole bovine milk during the first year
of life is linked to the production of iron deficiency
anemia. This is partly due to the fact that both the
concentration and the bioavailability of iron are low in
cow milk.”” During the second half of infancy, the iron
content of weaning foods is important in preventing iron
deficiency." Identification of Iron deficiency anemia in
young children is important because of its adverse effect
on behavior and development. Children anemic in
infancy continue to have poorer cognition, school
achievement, and more behavior problems into middle
childhood."*" Therefore feeding in first 6 months of
life is very important. It is possible for infants to remain
iron-sufficient on a diet composed solely of breast milk
so iron deficiency is extremely rare in exclusively
breast-fed infants during this period."’

The rationale of this study is to compare the iron
status of exclusively breast fed infants and the infants
feeding exclusively fresh milk and / or formula milk in
early six months of life.

OBJECTIVE
To compare the iron status of breast fed and non breast
fed infants.

OPERATIONAL DEFINITIONS:

Breast-Fed Infants: Infants taking mother feed as the
only source of food.

Non Breast-Fed Infants: Infants taking only formula
milk and/or fresh milk like buffalo, cow, goat and/or
camel milk.

Iron status: Iron status was assessed by serum Iron and
serum ferritin levels. Normal serum iron level ranges
from 4 — 33 micromole/l for infants. Normal serum
ferritin level ranges from 50 -200 microgram / 1 for
infants.

Hypothesis: Breast feeding or fresh/ formula feeding
has no effect on the iron status of infants.

MATERIALS AND METHODS
STUDY DESIGN
This is a Cross- sectional analytical study conducted at
Department of Pediatric Medicine (unit II), Services
Hospital,Lahore from 15-3-07 to 14-3-08 . Total One
hundred infants were selected through convenient non-
probability sampling.Fifty breast fed and fifty non
breast fed infants were assigned to group A and group B
respectively.

Healthy Infants of both sexes with age between 4
months — 6 months on exclusive breast or exclusive
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fresh and/or formula feeding were selected. The infants
born born premature or with congenital anomalies or
taking iron supplements were excluded from the study.

DATA COLLECTION:

One hundred cases who fulfill the inclusion and
exclusion criteria were included through OPD,
emergency and indoor department of pediatric medicine
Services Hospital Lahore. Demographic information
including name, age, sex and address was recorded. An
informed consent was taken from their parents for
including them in study and using their private data in
research. Detailed information regarding birth events,
feeding practice, vaccination status, past illness was
obtained.

Venous blood (5 ml) of all 100 babies was drawn
with the help of scalp vein needle (SV needle) after
explaining the procedure to mother. One ml blood was
transferred to a vial containing EDTA and mixed
thoroughly and was sent to the laboratory for
determining Hb and erythrocyte indices (MCV, MCH,
and MCHC). Blood left in the syringe (about 4ml) was
transferred to the laboratory and centrifuged for 15 min.
at 3000 rpm. The clean sera were then transferred to a
separate syringe and stored at — 20 c for analysis of
serum iron, and serum ferritin. Serum was analysed to
determine iron level. Serum ferritin was determined by
immunoenzymatic method by ELISA. All the
information was recorded in pre- designed proforma
(copy attached).

DATA ANALYSIS:

All collected information was entered in SPSS version
10 and analyzed. Variables in demography like age
were presented as mean and standard deviation;
variables like sex were presented as percentage. Normal
serum iron level ranges from 4 — 33 micromole /I for

Table 1: Distribution Of Infants By Age

infants. Normal serum ferritin level ranges from 50 -200
microgram / 1 for infants. A cut-off value of <4
micromole/] for serum iron and below 50 microgram/1
for serum ferritin was considered abnormal for infants.
Serum ferritin and serum iron levels were described in
terms of mean and standard deviation. The outcome of
the two groups in infants was compared for any
difference in terms of their mean and standard deviation
values. These values being quantitative, t-test was
applied for estimating significance. A p-value of 0.05 or
less was considered significant.

RESULTS

In this study one hundred infants of age 4- 6 months and
their mothers were selected. They were divided into two
groups, ‘A’ and ‘B’. Breast fed infants were assigned to
group A and non breast fed infants to group B. Mean
age of infants in group A was 5.5 + 0.7 months group B
was 5.6 + 0.7 months (Table 1).

In group A there were 24 (48%) male infants and
26 (52%) female infants. In group B there were 22
(44%) male infants and 28 (56%) female infants (Table
2).

Mean Hb of infants in group A was 12.69+
0.61g/dl and group B was 11.1£0.73 g/dl with
statistically significant p value of <0.05. Mean MCV of
infants in group A was 91.9+3.5 fL. and group B was
84.5+3.5 fL. with statistically significant p value of
<0.05. Mean MCH of infants in group A was 29.8+0.89
pg and group B was 27.1+1.0 pg with statistically
significant p value of <0.05. Mean MCHC of infants in
group A was 35.4+1.9 g/dl and group B was 32.8+1.6
g/dl with statistically significant p value of <0.05 (Table
3).

Age (Months) Group A Group B Total
(n=50) (n=50) (n=100)
No. % age No. % age No. % age
4-5 18 36% 20 40% 38 38%
>5-6 32 64% 30 60% 62 62%
Mean + S.D 55+0.7 5.6+0.7 5.54+0.7

Key: SD Standard deviation

Table 2: Distribution Of Infants By Sex

Sex Group A (n=50) Group B (n=50)
No. Percentage No. Percentage
Male 24 48% 22 44%
Female 26 52% 28 56%
p >0.05
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Table 3: Comparison Of Infant’s Hb And RBC Indices

RBC indices Group A Group B p-Value
(n=50) (n=50)
Mean+SD Mean+SD
Hb 12.69+0.61 11.1+0.73 <0.05
MCV 91.943.5 84.5+£3.5 <0.05
MCH 29.84+0.89 27.1+£1.0 <0.05
MCHC 35.4£1.9 32.8£1.6 <0.05
Key: SD Standard deviation
Table 4: Comparison Of Infants Serum Iron And Ferritin Level.
Serum Levels Group A Group B p — Value
(n=50) (n=50)
Mean+SD Mean+SD
Iron (micromole/l) 26.27+2.8 19.66+3.3 <0.05
Ferritin (microgram/l) 118.6+12.5 88.1+9.4 <0.05

Key: SD Standard deviation

Mean serum iron of infants in group A was
26.27£2.8 micromole/l and group B was 19.66+3.3
micromole/l with statistically significant p value of
<0.05. Mean serum ferritin of infants in group A was
118.6£12.5 microgram/l and in group B was 88.1+9.4
microgram/l with statistically significant p value of
<0.05 (Table 4).

DISCUSSION

On a world wide basis iron deficiency is the most
prevalent deficient state. U.S children aged below 2 yrs
have prevalence rates of >10% and 30% for iron
deficiency and iron deficiency anemia respectively.®
Whereas in Pakistan 2/3 children are anemic, the most
frequent cause being the Iron deficiency.” Among
children, iron deficiency is seen most often between six
months and three years of age due to rapid growth and
inadequate intake of dietary iron. The first 2 years of
life are also crucial for their mental, physical, and
emotional development. For the first few months of life,
exclusively breastfed normal-weight children consume
enough iron from their mother’s breast milk to meet
their needs. However, after 6 months infants require an
additional source of iron to prevent deficiency.lg’19

In this study, a total of one hundred infants were
selected and divided into two groups (breast fed infant
in Group A and non breast fed infants in Group B). The
mean age of infants in group A was 5.5 + 0.7 months
and group B was5.6 + 0.7 months. Both the groups were
comparable not only in regard to age but also gender
distribution.

In this study, the comparison of the mothers of two
groups showed that both groups were not different in

their Hb level, RBC’s indices, and serum iron ferritin
levels.

In this study Mean Hb, MCV, MCH and MCHC
were significantly better in group A (breast fed babies)
as compared to group B (non breast fed babies) with p-
value <0.05. This is in conformation to some other
studies. Duncan et al.”', in a study of thirty-three infants
showed that the infant who is exclusively breast-fed for
the first 6 months of life is not at high risk for the
depletion of iron stores during that time. This study was
a non comparative whereas we have compared breast
fed infants with bottle fed infants showing similar
results.

Mean serum iron of infants in group A was
26.27£2.8 micromole/l and group B was 19.66+3.3
micromole/l (p value <0.05). Mean serum ferritin of
infants in group A was 118.6+12.5 microgram/l and in
group B was 88.1£9.4 microgram/l (p value <0.05).
Saarinen et al'® studied the relationship of breast and
cow milk feeding to absorption of iron and to iron
status. Forty term infants at about six months of age
were included in their study as compared to the 100
term infants in my study. Laboratory assessment of iron
status was based on the serum ferritin, hemoglobin,
mean corpuscular volume, and transferrin saturation. In
comparison, in my study iron status was assessed by
Hb, RBC indices, serum iron and serum ferritin
concentration. Their study indicated that infants fed on
breast milk during the entire first six to seven months of
life attained greater iron stores than did those fed on
cow milk or formula milk. This result is comparable to
our conclusion which showed better iron reserves in
breast fed infants (Serum Ferritin 118.6£12.5
microgram/l) than non breast fed infants (Serum Ferritin
88.1+9.4 microgram/l).
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CONCLUSION

From this study it is concluded that Iron status of breast
fed infants is better than iron status of non-breastfed
babies’ up to 6 months of age.

REFERENCES

1.

Iron. Wikipedia: The Free Encyclopedia [cited 2007
Novemberl5] available from:
http://en.wikipedia.org/wiki/iron.

Brugnara C. Iron Deficiency and Erythropoiesis:
New Diagnostic Approaches Clinical Chemistry.
2003; 49: 1573-8.

Conarad ME. Iron deficiency. [Cited 2006 October
4] available from:
http://www.emedicine.com/med/topic1188.htm.
Khan FR, Asif ML, Haye A. Frequency of iron
deficiency in children with hypochromia and
microcytosis on blood smear. Proceeding Shaikh
Zayed Postgrad Med Inst 2002; 16: 19-23.
Brotanek et al. Iron Deficiency in Early Childhood
in the United States: Risk Factors and Racial/Ethnic
Disparities. Pediatrics 2007; 120: 568-75.

Ali N, Zuberi R. The relationship of socio-
demographic factors with iron deficiency anemia in
children of 1-2 years of age. J Pak Med Assoc
2001; 51: 130-2.

Khalid G, Kapadia N, Moosani MA. Peripharel
blood film-an important tool for diagnosing anemia,
its types and causes. Ann Abbasi Shaheed Hosp
Karachi Med Dent Coll 2004; 9: 608-11.

Khan AS, Shah SA. Iron deficient children and
significance of serum ferritin. J Pak Med Assoc
2005; 55: 420-2.

Ullrich C, Wu A, Armsby C, Rieber S, Wingerter S,
Brugnara C, Shapiro D, Bernstein H. Screening
Healthy Infants for Iron Deficiency Using
Reticulocyte Hemoglobin Content. JAMA, 2005;
294: 924-30.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Hanif E, Ayyub M, Anwar M, Ali W, and Bashir
M. Evaluation of Serum Transferrin Receptor
concentration in diagnosing and differentiating Iron
Deficiency Anemia from Anemia of chronic
disorders. J Pak Med Assoc 2005; 55: 13-6.

Field CJ, Johnson IR, Schley PD. Nutrients and
their role in host resistance to infection. J. Leukoc.
Biol. 2002; 71: 16 — 32.

McCann JC, Ames BN. An overview of evidence
for a causal relation between iron deficiency during
development and deficits in cognitive or behavioral
function. Am J Clin Nutr. 2007; 85: 931-45.

Haas JD, Brownlie T. Iron deficiency and reduced
work capacity: a critical review of the research to
determine a causal relationship. J Nutr. 2001; 131:
676-88.

Choi JW, Kim SK. Association between blood lead
concentrations and body iron status in children.
Arch Dis Child 2003; 88: 791-2.

Faldella G, Corvaglia L, Lanari M, Salvioli GP.
Iron balance and iron nutrition in infancy. Act
Paediatr Suppl 2003; 91: 82-5.

Nazar I, Tayyib M, Tasneem T, Farooq M, Ujjan
ID. Relationship of maternal and neonatal iron
status. Ann King Edward Med Coll 2004; 10: 466-
7.

Griffin 1J, Abrams SA. Iron and breastfeeding.
Pediatr Clin North Am 2001; 48: 401-13.

Saarinen UM, Siimes MA, Dallman PR. Iron
absorption in infants: high bioavailability of breast
milk iron as indicated by the extrinsic tag method of
iron absorption and by the concentration of serum
ferritin. J Pediatr. 1977; 91: 36-9.

Raj S, Faridi MMA, Rusia U, and Singh O. A
prospective study of iron status in exclusively
breastfed term infants up to 6 months of age. Int
Breastfeed J. 2008; 3: 3.

Ziegler EE. Adverse effects of cow's milk in
infants. Nestle Nutr Workshop Ser Pediatr Program.
2007; 60: 185-99.

90 Vol. 25 No. 3 Jul. — Sep. 2014

PAKISTAN POSTGRADUATE MEDICAL JOURNAL



