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Abstract: Iron Deficiency Anemia (IDA) in children has been associated with retardation in growth and the
cognitive development. IDA affecting the general health and wellbeing of millions in the world. The main
purpose of this study was to determine the prevalence of iron deficiency anemia and relation between of it with
height, weight and school success in schoolgirls aged 12 years in Ardebil. Cross sectional study was carried
on 170 schoolgirls aged 12 years in Ardebil province of Iran during 2005. The anthropometric measurements
included Weight (Wt), Height (Ht). Blood samples were collected for iron status parameters such as
Hemoglobm (Hb), Hematocrit (Het), Mean Corpuscular Volume (MCV), Total Iron Binding Capacity (TIBC) and
ferritin. Educational progression for school girls and parental educational levels were recorded. Results were
analyzed by t-test statistics method. The prevalence of IDA, Tron Deficiency (ID) and anemia was performed.
Our results showed that the prevalence of IDA, anemia and ID was 1.7, 3.5 and 23.5%, respectively. There was
height significant between anemic and non anemic girls (p = 0.001). Weight and height had not sigrificant
different between anthropometric factors and ID and TDA. The mean of average score test in two groups of
negative and positive IDA and anemia was significantly different in p = 0.021 and p = 0.001, respectively but
was not sigmficant average score test i two groups of ID. Relation between Hb and height, weight and average
test score was positively sigmficant (p<0.05). No statistically significant difference was found between IDA,
1D, anemia and level of parental education. This show the prevalence of TDA, ID and anemia are low in school
girls aged 12 years and could affect on education progress and some of anthropometric measurement.
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INTRODUCTION developing countries (Stoltzfus et «l, 1997). Tron

deficiency 1s the most prevalent hematological disorder in

Tron Deficiency Anemia (IDA) is one of the most
prevalent nutritional disorders worldwide. Tt is known to
affect the health and cogmtive ability of children and
adolescents (Abalkhail and Shawky, 2002).

Anemia due to iron deficiency is still a widespread
problem (Kurmawan et af., 2006). Iron deficiency anemia
in children has been associated with retardation in growth
and the cognitive development (Bandhu ez al, 2003).
Among adolescent girls, 1t will bring negative
consequences on growth, school performance, morbidity
and reproductive performance (Kurniawan et al., 2006).

IDA affecting the general health and wellbeing of
millions n the world. The prevalence of anemia in the
developing countries is three to four times higher than
that in the developed countries (Foo et al., 2004). Anemia
is estimated to affect one-half of school-age children in

childhood (Dallman et al., 1984). Micronutrient status can
affect cognitive function at all ages. Deficiencies of iron,
lodine and zinc can affect the learming abilities and
cogmtive function of cluldren (Manger et al., 2004). Study
the shows that teenage girls are more likely to have iron
deficiency than males (Shaw, 1996). High prevalence's of
anemia have been reported amongst infants, young
children and women of childbearing age (Foo et al., 2004).
Anemia was reported among 20.5% of school students.
Anemia was more prevalent among students of at least
12 vyears as compared to the younger age group
(Aballchail and Shawly, 2002). One of the most
concermng consequences of ron deficiency in children
1s the alteration of behavior and cognitive performance
(Lansdown and Wharton, 1995; Booth and Aukett, 1997,
Aukett et al, 1986). There are fewer published data,
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however, on cognitive achievement in iron-deficient
children and adolescents; thus, the
between iron status and cognitive
functioning for older cluldren 18 less clear
(Groner et al., 1986, Bruner ef al., 1996, Webb and Oska,
1973; Soemantri et al., 1985; Pollitt et al., 1985, 1989). Tron
deficiency 1s nutritional concern in Iran. A 1972 survey
in rural areas of southern Tran noted that 30% of children

school-aged
relationship

were anemic despite an mtake of Fe greater than
recommended (Haghshenass et al, 1972). The impact of
iron deficiency on the cognitive functioning of older
children and, particularly, adolescent girls who are at
highest risk for iron deficiency, requires clarification The
objective of this study was to determine the prevalence
of iron deficiency anemia and relation between it with
school success, weight and height in school children at
aged 12 years old in Ardebil province of Tran.

MATERIALS AND METHODS

Research was carried out by way of a cross sectional
study, including 170 schoolgirls from 5 primary school at
aged 12 years in Ardebil province of Tran, 2005.

Anthropometric measurements: The anthropometric
measurements were included weight, height. Height and
weight were obtained using a portable digital scale and
portable stadiometer following standard techmques.
Blood sampling were obtained by venepuncture by
medical professional. Blood samples were analyzed in a
laboratory at the Ardebli University of Medical Sciences
for the Hemoglobin (Hb), Hematocrit (Het), Mean
Corpuscular Volume (MCV), total iron binding capacity
and ferritin. Ten percent of samples were examined for
control. Weight under 32.5 and height under 143 cm
were talken under weight and stunting, respectively
(Shuls et af., 1999). The prevalence of IDA, Iron Deficiency
(ID), anemia was calculated.

Independent variables: Independent variables were
Hemoglobin (Hb), Hematocrit (Het), Mean Corpuscular
Volume (MCV), total iron binding capacity and ferritin.

Definitions of iron deficiency and anemia: Anemia was
taken as Hb less than 11.5 g dL.™". An individual with
iron-deficient was considered if ferritin was less than
12 pg L' The definition of iron deficiency anemia was
based on the 2 laboratory tests of iron status and
serum ferritin (Hb less than 11.5 g dI.™" and ferritin less
than 12 pg L™ (Greer et al., 2004).

Score measures: FEducational progression including
average test score of base class primary school for school
girls. The average test score (out of 20) between 10-15,
15.1-20 were taken low and lugh educational progression,
respectively. Parental education was recorded.

Analysis: Average scores test were compared, using
independent t-test statistics for means and pearsons
correlation test for measurement of relation between Hb,
Het, MCV, ferritin, iron and TIBC with height, weight and
average score test and ANOVA analysis for study of
difference between level of parental education and Hb,
Het, MCV, ferritin, iron and TIBC and average test score.

RESULTS

Among the 170 schoolgirls aged of 12 years included
in the sample, 1. 7, 23.5 and 3.5% had IDA, ID and anemia,
respectively. Comparison between with positive IDA, ID
and anemic and negative children revealed that the
weights, heights were lower i positive than negative
children.

In comparison of height and weight and average test
score, between anemic and non anemic girls, the mean of
height in 2 groups of negative and positive anemia was
significantly different (p = 0.014), but weight in two
groups was not significant (p=>0.05) and the mean of
average test score m 2 groups was sigrificant

(p=0.001) (Table 1).

In comparison of height and weight and average test
score, between 2 groups of negative and positive ID,
the mean of height and weight and average test score
n two groups was not significantly different (p>0.05)
(Table 2).

The mean of height and weight in two groups of IDA
was not significantly different (p=>0.05), but the mean of
average score test in two groups of negative and positive
IDA was significantly different (p = 0.021) (Table 3).

Relation between Hb and height, weight and average
test score was positively sigmficant (p<0.05) (Table 4).

Table 1: The mean of weight, height, Hb, Hct, MCV, TIBC, iron, ferritin
and mean score in positive and negative anemia

Positive Negative Sig.
Variable (X+8D) N (X+8D) N (2-tailed)
Hb (g dL™Y) 10.9+0.4 6 13.2+0.7 164 *
Het (%) 35.3+1.1 3] 39.4+2.6 164 *
MCV () 69.6=6.2 3] 81.9+4.6 164 *
TIBC (pg dL.™Y) 428.7+13.4 6 355.1+46.9 164 *
Fe (ngdL™h 32.5+8.6 6 54.8+11.2 164 *
Ferritin (ug L™Y) 8.9+£5.6 6 21.4+12.5 164 *
Height (cm) 136.0+8.8 6 142.946.6 164 *
Weight (kg) 31.8£3.8 3] 36.245.7 164 -
Mean score 14.9+£1.3 3] 17.4£1.9 164 *

* Different is significant at the 0.035 level (2-tailed)
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Table 2: The mean of weight, height, Hb, Het, MCV, TIBC, iron, ferritin
and mean score in positive and negative iron deficiency

Positive Negative Sig.

Variable (X£8D) N (X£8D) N (2-tailed)
Hb (gdL™) 12.8£0.9 40 13.2+0.8 130 *
Hct (20) 38.2+2.9 40 39.5+2.5 130 *
MCV (11) T8.8+5.4 40 82.4+4.9 130 *
TIBC (g dLm")  397.1441.% 40 34554432 130 *
Fe (ug dL) 42.7¢11.1 40 57.5£97 130 "
Femitin (pg L~ 11.8481 40 23.8+123 130 "
Height (cm) 1423+6.9 40 142.7+6.7 130

Weight (kg) 357461 40 36256 130

Mean score 17.1£1.9 40 17.4+1.8 130

Mean score* Different is significant at the 0.05 level (2-tailed)

Table 3: The mean of weight, height, Hb, Het, MCV, TIBC, iron, ferritin
and mean score in positive and negative iron deficiency anemia

Positive Negative Rig.

Variable (X+8D) N &£8D) N (2-tailed)
Hb (gdL™h) 10.8+0.5 3 13.1+0.8 167 *
Het (%0 35.3+0.6 3 39.3+2.6 167 *
MCV (fl) 65.2+£5.9 3 81.8+4.8 167 *
TIBC (ug dL™%) 430.7£5.5 3 356.3:47.5 167 *
Fe (ug dL.™1) 333438 3 54.4+11.6 167 *
Ferritin (ug L™ 6.3+2.1 3 21.3+12.4 167 *
Height (cm) 136.7£10.4 3 142.7+6.7 167

Weight (kg) 32.0+£5.3 3 36.2+5.73 167 -
Mean score 14.8+ 3 17.4£1.9 167 *

* Different is significant at the 0.05 level (2-tailed)

Table 4: Correlation between height, weight and average test school with
blood factors

Average
Height Weight  test score
Hb (gdL™) Pearson correlation  0.283(**)  0.196(%) 0.171(%)
Sig. (2-tailed) 0.000 0.010 0.026
Hct (20) Pearson correlation  0.2600%%)  0.137 0.054
Sig. (2-tailed) 0.001 0.074 0.486
MCV (11) Pearson correlation 0,112 0.030 0.164(%)
Sig. (2-tailed) 0.146 0.695 0.033
Fe (ug dL.™H) Pearson correlation  0.177(*%)  0.075 0.124
Sig. (2-tailed) 0.021 0.333 0.108
TIBC (ug A7)  Pearson correlation  -0.123 -0.100 -0.125
Sig. (2-tailed) 0.111 0.195 0.104
Ferritin (ug I.™!Y)  Pearson correlation  0.174(*)  0.158(%) 0.112
Sig. (2-tailed) 0.024 0.040 0.146

**Correlation is significant at the 0.01 level (2-tailed), *Correlation is
significant at the 0.05 level (2-tailed)

DISCUSSION

The results of the present study show that the
prevalence of IDA, ID and anemia are low in schoolgirls
aged 12, but iron deficiency was high almost similar was
showed by Sarraf et al. (2005) in a village children school
in southern Irary, 22% of children and adolescents were
anemic and 57% were stunted (Sarraf et al., 2005). Tron
deficiency anemia appears to be prevalent among school
students. At age 12 years and above, low social class and
menstruating girls constitute  the high-risk groups
(Abalkhail and Shawky, 2002). Soekarjo showed that

265

anemia prevalence was 25.8% among girls. Socio-
economic status, indicated by type of school attended,
was an important factor determining the risk of anemia
(Soekarjo et al., 2001). Spodaryk showed the prevalence
of won deficiency in the mvestigated sample of
children aged from 10 to 12 years was 12.7%
(Spodaryk, 1999). In study of Keskin ef af. (2005) ron
deficiency prevalence was 20.8% among girls 12-13
years old (Keskin et al., 2005). The general prevalence
of anemia was 16.6% among the schoolchildren;
75.5% of the affected children, had iron-deficiency
anemia (Keskin er al, 2005). Growth retardation was
detected m 6.2% of children according to height for
age, 4.0% weight for age and 3.0% weight for height
(Santos et al, 2002). The study indicated that anemia
might have adverse effects on the growth and
development of children (Sheng and Tiu, 2001). In this
study TDA and ID was decreased in comparison the
previous study in Iran. Increase of hygiene, knowledge
of people and well being of nutritional status may
play important role m decreasing of IDA and ID in
school girls.

Only a few studies have considered the effect of iron
deficiency on cognitive performance among older children
and adolescents (Aukett et al., 1986, Groner et al., 1986,
Bruner et al., 1989, Webb et al., 1996; Soemantri et al.,
1985, Pollitt etal., 1985, 1989). Initially, Webb and Oski
observed lower achievement test scores (including a
math component) among school-aged children in
Philadelphia who had a microcytic anemia. Although m
the study of them raised the possibility that
deficiency affected performance, iron
deficiency was not established as the

1romn
academic
cause of the
microcytic  anemia confounding
variables, such as poverty and race, were not considered
(Webb and Oslka, 1973). In this study, we evaluated data
from sample of primary school at aged 12 year old with

and without ron deficiency and found lower mean scores

and potential

among children with iron deficiency, won deficiency
anemia and anemia. A few studies have noted a possible
association between iron deficiency and obesity.
Pinhas-Hamiel et al. (2003) showed ID is common in
overweight and obese children. A significantly greater
proportion of obese than normal-weight children have
IDA (Pinhas-Hamiel et al., 2003). Nead et al. (2004)
showed overweight children demonstrated an increased
prevalence of won deficiency (Nead ef al., 2004). The
percent study weight and height in negative girls
studying were more than positive girls, which was
significant in anemic girls.
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CONCLUSION

The results of the present study show that the
prevalence of IDA, 1D and anemia are low n school girls
aged 12 years and could affect on education progress and
some of anthropometric measurement.
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