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Abstract: Iron deficiency anemia (IDA) is the most common hematological disease during infancy and
childhood. This study aimed to compare growth indexes in two children groups with Iron deficiency anemia
(IDA group) with and without iron consumption history. A total of 100 children (9 to 24 months without minor
thalassemia etc.) were selected randomly and divided into two groups (50 per group) among patient with IDA
that had come to Hematology Clinic of Pediatric Hospital in Bandar Abbas of Iran. Demographic data was
collected with mothers and growth indexes measured and matched with standard curves. Crud data were
analyzed in SPSS v.16 by descriptive tests and chi square. Results showed that in group with iron consumption
history, 66% of patients were first child, 26% second, and 8% were third, while in second group 51% were first,
27% second, 7% third, and 5% were fourth child. There was a significant negative correlation between grade
of birth and use of supplement in chi square test. Other variables include age, sex, birth weight and feeding type
has not significant correlation in the Iron administered group. In head circumference recording for age index
of consumers, 24 patients were in 25 to 50% but in the second group only 7 children were in same percentiles.
For height to weight index between consumers, 12 patients were in 25-50% and for weight to HC index number
of children 13 patients were in 10-25%; however, number of children for these indexes, ordinarily were 7 and 2
patients. The chi square test for all indexes has shown significant difference between two groups. Result of the
present study showed that use of Iron supplement has a significant effect in improving growth indexes such
as head circumstance for age, height to weight, and weight to HC. Also, there was a negative significant
correlation between grade of birth and use of supplement; however, other variables include age, sex, birth
weight and feeding type has not shown any correlation with using of Iron supplement.

Key words: Iron Deficiency Anemia  Growth Index  Iron Supplement  Children  Iran

INTRODUCTION about 600 million individuals affected [1]. Rapid growth

Iron is essential for virtually all  living  organisms. for IDA. In 1980, the World Health Organization (WHO)
The quantitatively dominating function of iron in the estimated the world-wide prevalence of anemia in children
human body is as the oxygen-binding core of below the age of 4 years to be 43%, with a higher
haemoglobin (Hb), the red pigment of blood, transporting prevalence in developing regions (51%) than in developed
oxygen from the lungs to all tissues. During the progress regions (12%) [2]. In the early twentieth century, anaemia
of iron deficiency (ID), Hb synthesis in  the  bone  marrow was prevalent and often severe among infants in the
is restricted and anemia (low Hb in blood) results. Western world, especially in poor families, and often in
Anaemia caused by ID is called iron-deficiency anemia combination with general malnutrition and chronic
(IDA), distinguishing this condition from other causes of infections, a situation resembling current conditions in
anaemia, such as infection, inflammation, haematological many developing countries [3]. However, the cause for
disorders and other nutritional deficiencies. IDA is the anaemia in these infants was not known and treatment
most common micronutrient deficiency in the world, with was  controversial.  At  that time, a vast majority of infants

makes infants and young children a particular risk group



Advan. Biol. Res., 8 (6): 227-232, 2014

228

were breast-fed during most of their first year of life, but
the use of cow’s milk was gaining in popularity [4]. It was
recognized that anaemia was more common in infants who
were fed cow’s milk than in those who were not. In 1928,
the British paediatrician Helen Mackay showed that
anaemia in infants could be prevented through iron
fortification of evaporated cow’s milk [5]. Unfortunately,
several decades passed before iron fortification of milk or
infant formulae came into more widespread use. In the
1940s, IDA was regarded as the most common anemia
during infancy. Iron fortification of commercial formula
was introduced after the studies of Marsh et al. [6] and
Andelman and Sered [7], who essentially confirmed the
results of Mackay [5]. However, the use of unfortified
formula and whole cow’s milk was still common and
breast-feeding continued to decline until about 1970.
During the 1970s and 1980s, the prevalence of IDA among
children diminished in developed countries, a decline
attributed to the increased use of iron-fortified infant
formulae and other iron-fortified infant foods [8]. In adult
humans, there is little exchange of iron between the body
and the environment, since body iron is recycled and
physiological iron losses are small. In the infant, however,
the recycling yields a deficit since a substantial part of
iron turnover is diverted to growing tissues. in an infant
aged 6 months, about 0.5 mg day  is needed for ‘‘blood1

growth’’ and 0.1 mg day  for growth of muscle and other1

tissues. Since iron requirements without growth would
equal basal iron losses (0.15 mg day ), infant growth1

increases iron requirements 5-fold to approximately 0.75
mg day . As a consequence of reduced Hb1

concentration and a redistribution of iron to storage sites,
the infant is able to double its birth weight without
exhausting iron reserves, independent of external iron [9].
For term infants this occurs at about 5  months  of  age
and soon thereafter, iron absorption from the diet
becomes critical to the maintenance of iron balance [10].
In proportion to body weight, the need for dietary iron is
greater during late infancy than during any other period
of life [11]. Based on assumptions about certain factors
such as total body iron at birth and basal iron losses, Oski
[10] estimated the average requirement for absorbed iron
during the first year of life to be 280 mg, averaging 0.8 mg
day .1

MATERIAL AND METHODS

100 children between 9 to 24 months were selected
randomly from patient with IDA that had come to
Hematology Clinic of Pediatric Hospital in  Bandar  Abbas

Table 1: Weight and growth in length of children in present study
Approximate daily Growth in

Age weight gain (g) length (cm/mo)
0-3 month 30 3.5
3-6 month 20 2.0
6-9 month 15 1.5
9-12 month 12 1.2
1.3 year 8 1.0

of Iran in August 2011 to July 2012. The first group
consisted of 50 children with iron  deficiency  anemia
based on measurements of iron, serum ferritin, TIBC and
Hemoglobinelectrophoresisthat consumed Iron
supplement  According   to   a  routine  schedule  while
the description  is  taken  from  mother.  Second  group
(50  patients  9-24   mo)  was   IDA  patients without
history of taking iron supplement. The number of two
groups was   equal   and  selection way  was  randomly.
Fe and TIBC were measured by Ferrozine, Ferritin by
Chemilominanse and Hemoglobin electrophoresis by
High Performance Liquid Chromatography. Minor
thalassemia and other causes of anemia excluded from
study. All demographic data were collected in
Questionnaire and growth indexes such as weight for age,
height for age, head circumstance for age, and weight for
height were measured and recorded.Weight is calculated
in the following way:

In children 3-12 months: (Age (mo) + 9)/2
In 1-6 year old children: (Age (yr)*2)+8

In addition, the standard increase of head
circumstance in the first quarter was 2cm/mo, in the
second quarter was 1cm/mo, 0.50 cm/mo in  six  month
after that and finally in second year was 2-4 cm/mo (96).
These data were analyzed by SPSS16 statistical software.
T-test was used for quantitative measures and chi square
used for qualitative measures. P <0.05 was considered as
significance level. Table 1 is based on weight and growth
in length.

RESULTS

In this study, 100 patients were studied in two
groups (50 per group); the first group was patients with
IDA that had taken Iron supplement and  the  second  one
was IDA patients without history of taking iron
supplement. The results are as follows. About age of
subjects in the iron supplement group, results showed
that 9-12 month old children were 14 cases (28%) and in
the  non-consumer  group  were 12 cases (24%). Other age



Advan. Biol. Res., 8 (6): 227-232, 2014

229

Table 2: Iron supplementation in different age group

Age
-----------------------------------------------------------------------------------------------------------------------------------
9-12 12-18 18-21 21-24
------------------------------- ---------------------------- ---------------------------- ------------------------------

Group Number Percentage Number Percentage Number Percentage Number Percentage Total P Value

Supplement consumer 14 28 24 48 4 8 8 16 50 0.23
Non-consumer 12 24 21 42 11 22 6 12 50

Total 26 26 45 45 15 15 14 14 100

Table 3: Iron supplementation in different gender group

Gender
-------------------------------------------------------------------------------------------------
Female Male
------------------------------------------ ----------------------------------------

Group Number Percentage Number Percentage Total P Value

Supplement consumer 30 60 20 40 50 0.420
Non-consumer 26 52 24 48 50

Total 56 56 44 44 100

Table 4: Iron supplementation in different birth weight group

Birth weight (gr)
---------------------------------------------------------------------------------------------------------------------
<1500 1500-2500 >2500
------------------------------ --------------------------------- ----------------------------------

Group Number Percentage Number Percentage Number Percentage Total P. Value

Supplement consumer 0 0 6 12 44 88 50 0.570
Non-consumer 1 1 7 11 42 84 50

Total 1 1 13 13 84 86 100

Table 5: Iron supplementation in different order of birth groups
Order of birth
-----------------------------------------------------------------------------------------------------------------------------------
First Second Third Fourth
------------------------------- ---------------------------- ---------------------------- ------------------------------

Group Number Percentage Number Percentage Number Percentage Number Percentage Total P Value
Supplement consumer 33 66 13 26 4 8 0 0 50 0.113
Non-consumer 18 36 14 28 13 26 5 10 50
Total 51 51 27 27 17 17 5 5 100

groups and the percentage of  those  were  shown in Results showed that  most  of  the  children  in the
Table 2. There is no significant correlation between Iron iron  supplements  consumer   group  were first born
supplementation and age. (66%) while this rate in the second group was 36%.

In iron supplemented group (50 cases), there were 30 Second born rate in first group was  26%  and  28% in
females (60%) and 20 males (40%) while in second group, second  group (Table 5). After analyzing the chi square
there were 26 females (52%) and 24 males (48%) (Table 3). test, we found that there is no significant correlation
No significant correlation was observed between gender between Iron supplementation and order of birth (P. value
and Iron supplementation after examining the chi square = 0.113).
test (P. Value = 0.420). Based on the feeding method, most of the children

Based on the weight, patients in this study were were breast feeding but 4% in supplement consumer and
divided to the three groups (<1500 gr, 1500 – 2500 gr, and 14% in second group used formula (Table 6). As in the
> 2500 gr). Most patients were in the  second  group. above cases, there is no significant correlation between
There was no significant correlation between birth weight Iron supplementation and feeding method (P. Value =
and Iron supplementation (Table 4) (P. Value = 0.570). 0.057).
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Table 6: Iron supplementation in different feeding method groups.
Feeding method
-------------------------------------------------------------------------------------------------------------------------
Breast feeding Formula feeding Both
---------------------------------- --------------------------------- ---------------------------------

Group Number Percentage Number Percentage Number Percentage Total P Value
Supplement consumer 36 72 2 4 12 24 50 0.057
Non-consumer 38 76 7 14 5 10 50
Total 74 74 9 9 17 17 100

Table 7: Iron supplementation in different head circumstance for age index groups
head circumstance for age
--------------------------------------------------------------------------------------------------------------------------------------

Group <5% 5-10% 10-25% 25-50% 50-75% 75-90% 90-95% >95% P. Value
Supplement consumer 2 3 10 24 8 1 2 0 0.011
Non-consumer 6 6 12 7 11 3 1 4
Total 8 9 22 31 19 4 3 4

Table 8: Iron supplementation in different weight for age index group
Weigh for age
-----------------------------------------------------------------------------------------------------------------------------------

Group <5% 5-10% 10-25% 25-50% 50-75% 75-90% >95% P. Value
Supplement consumer 12 3 13 8 11 3 0 0.074
Non-consumer 25 4 9 6 3 2 1
Total 37 7 22 14 14 5 1

Table 9: Iron supplementation in different height for age index group
Height for age
---------------------------------------------------------------------------------------------------------------------------------------------

Group <5% 5-10% 10-25% 25-50% 50-75% 75-90% 90-95% >95% Value
Supplement consumer 8 0 13 10 8 9 0 2 0.005
Non-consumer 21 9 2 8 7 2 1 0
Total 29 9 15 18 15 11 1 2

Table 10: Iron supplementation in different weight for height index groups
Weight for height
--------------------------------------------------------------------------------------------------------------------------------------------

Group <5% 5-10% 10-25% 25-50% 50-75% 75-90% 90-95% >95% Value
Supplement consumer 1 4 7 22 11 0 3 2 0.005
Non-consumer 8 3 13 7 9 4 5 1
Total 9 7 20 29 20 4 8 3

Based on head circumstance for age index, 24 cases Based on the height  for  age  index,  in the
in the supplement consumer group were in 25-50% supplement  consumer      group,    22    cases   were  in
percentile while only 7% of children in second group were 25-50% percentile while only  7  cases  in  the second
placed in this percentile. Head circumstance for age index group  were   in   this  percentile.  After  examining  with
in the supplement consumer group were significantly chi square test, we found that there was significant
higher than non-consumers group (P. Value = 0.011) difference     between     two     groups      in    this  index
(Table 7). (P. Value= 0.005) (Table 9). 

Based on weight for age index, results showed in the Finally, based on weight for height index, 13 cases in
supplement consumer group, 13 cases were in 10-25% the supplement consumer group were in 10-25% and only
percentile, 12 cases in the fewer than 5% percentile and 11 8 cases were place in under 5% percentile while only 2
cases in the 50-75% percentile whereas the most children cases of children in second group were in 10-25%
in the non-consumer group were under the 5% percentile. percentile and most of children were placed in under 5%
In this case, there was no significant difference between percentile. There was significance difference between two
two groups in the weight for age index (P. Value = 0.074) groups in the weight for height index (P. Value = 0.005)
(Table 8). (Table 10).
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DISCUSSION the father in the family economy. Previous studies have

More than 50 percent of children are at risk [12, 13] - child has had a positive impact on child development
and the ources of Iron in the body decrease during 4-6 [21]. Hence, along with a proper nutrition pattern,
months in response to increased demand due to growth satisfaction children's emotional needs play a significant
and erythropoiesis. There are some evidences that show role in the development of children. Since, it is
relationship between iron deficiency, physical and mental recommended these variables will also be examined in
development. Dietary habits such as vegetarian diets  and future studies. One of the limitations of the present study
inadequate intakes of animal sources affect on iron is the low sample size; hence, it is recommended that
deficiency anemia [14-18]. studies be conducted in larger sample size and in other
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