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Abstract: Background and Objective: Iron deficiency anemia (IDA) is the most common type of micronutrient deficiency
in the world. Numerous reports indicated that adolescence is a period which has an increased risk of development of
IDA. Given the importance of IDA and lack of studies in Saravan, a city of Iran, this study was performed to assess the
prevalence of IDA among adolescent girls.

Methods: In this cross-sectional study, 460 high-school girls were randomly selected. Demographic data was collected
using a questionnaire. Knowledge, attitude and practice of participants with regard to iron deficiency anemia was
measured at the beginning of the interview. Accordingly, five cc of blood sample was drawn from each student to
determine the prevalence of anemia, which was defined by a hemoglobin level lower than 12 mg / dL. The level of ferritin
was analyzed to confirm the IDA for students diagnosed with anemia. Ferritin level lower than 12 pg / dl was considered
as IDA. Data was analyzed using SPSS software version 22.

Results: Prevalence of anemia and IDA was 24% (n = 111) and 12.6% (n = 58), respectively. Results showed that 37 %
of students had good knowledge, 45. 5 % good attitude, and 6.7 % had good practice. Also, there was no significant
association between IDA and socio-economic status including parental education, job, and household income (P>0.05).

Conclusion: The findings of this study showed that the prevalence of IDA was moderate in Saravan city. Given the
importance of IDA and its complications, further studies are needed, especially in high risk populations for IDA such as

children.
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INTRODUCTION

Iron deficiency is the most common type of
nutritional deficiency in the world which could affect
physical, mental and individual health [1]. Iron
deficiency anemia (IDA) occurs when iron reserves are
reduced and there is not sufficient iron for normal
synthesis of hemoglobin [2]. According to the World
Health Organization (WHO), about two billion people
suffer from anemia worldwide, most of which is due to
iron deficiency [3]. In a study by Dalman et al. the
prevalence of anemia in adolescent girls (13-15 years)
and young women in USA were 5.9% and 5.8%,
respectively [4]. In Iran, the prevalence of anemia and
IDA among high-school girls in city of Yazd was
reported 13.5% and 9.3%, respectively [5], and also,
9.5 % and 4.5 %, respectively, in city of Semnan [6]. A
study conducted among high school girls in East
Azerbaijan, a province in Iran, reported the prevalence
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of iron deficiency, anemia, and IDA, 60.7 %, 12.6 %,
and 11.5 %, respectively [7]. A study in city of Birjand
reported the prevalence of iron deficiency and IDA in
middle school girls 24 % and 1.8%, respectively [8].

Pre-school children, adolescents, pregnant women,
and religious minorities are among the high- risk
groups for anemia [9]. Although IDA is a multifactorial
complication, it generally occurs as a result of
increased need of iron, inadequate intake, disturbed
absorption and transportation, and physiological
excretion of iron through menstruation, or acute and
chronic bleeding [5]. Other causes of anemia include
parasitic infection with hookworms, acute and chronic
infections such as malaria, tuberculosis, AIDS,
nutritional deficiencies such as low intakes of vitamin A,
B12, folic acid, riboflavin, copper and also, drug use,
and some type of cancers [10]. IDA is associated with
clinical symptoms such as pale conjunctiva, shortness
of breath, dizziness, and weakness [11]. IDA in
pregnancy is associated with several outcomes such
as increased risk of maternal mortality, preterm birth,
low birth weight infants, and infants with low iron
stores. Also, in children, it is associated with impaired
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cognitive development, poor learning capacity, and
academic performance [12-14].

The prevalence of anemia among adolescents in
developing and developed countries are reported 27 %
and 6 %, respectively [15]. Adolescent girls are more
likely to suffer from the depletion of iron stores due to
accelerated growth, nutritional deficiency, weight-loss
diets, and menstrual bleeding [5, 16]. Also, it can
disrupt the learning capacity, reduce educational
achievement, working capacity, and physical strength,
and increases the risk of infections [12]. The studies
also showed that the prevalence of IDA in girls is more
than ten times higher than boys [17]. Therefore,
assessment of IDA in adolescent girls who are future
mothers is necessary.

Results of previous reports in different cities of Iran
are not generalizable for the city of Saravan, and due
to socioeconomic differences and its special
geographical location near to Pakistan international
border and lack of information about anemia in this
population, this study aimed to determine the
prevalence of IDA among adolescent girls and to
determine the level of knowledge, attitude, and practice
in this population in the city of Saravan.

MATERIALS AND METHODS

This cross-sectional study was performed in 2018
among adolescent girls aged from 10 to 19 who met
the defined inclusion criteria. The purpose of study was
explained to the parents and written informed consent
was obtained if they were willing to let their children
participate in this project and the study protocol was
reviewed and approved by the ethics committee of
Shiraz University of Medical Sciences, Iran. General
characteristics of students including parental education,
occupation, monthly income, family size, and birth
order were completed using a researcher-designed
questionnaire. The students were included if they: 1)
aged 10-19 years, 2) had no history of cardiovascular
or other chronic diseases, 3) experienced menstruation
for at least one year, 4) no history of severe menstrual
bleeding, 5) no history of severe infection or fracture
and 6) not using iron supplements and other
vitamin/mineral supplements. Exclusion criteria were:
1) unwillingness to cooperate, 2) having diseases that
require treatment.

A total of 460 high-school students were randomly
selected for assessment of IDA. Knowledge, attitude
and practice of the participants was assessed by a self-
administered questionnaire. Accordingly, knowledge

was measured by 21 questions, attitude measured by
18 questions based on a Likert scale: Strongly agree,
agree, disagree, and strongly disagree. Also, practice
was measured by 11 questions based on three
choices: often, sometimes, never.

Blood Sampling

To define the status of anemia, 5 cc of blood
sample was obtained from each student to determine
the status of anemia. Those with hemoglobin less than
12 mg / dL were defined as anemic. Among students
with anemia, the level of ferritin was analyzed to
confirm IDA, which was defined as a ferritin level <12
pg / dl.

Sample Size

The sample size was calculated to be 460 subjects,
based on the reported prevalence of IDA (5%) in a
study by Abedini et al. [18].

Measurement of Height, Weight, Waist

Circumference, and Body Mass Index

Weight was assessed using the SECA scale with an
accuracy of 100 g, with subjects having minimal clothes
and no shoes on. Waist circumference (WC) was
measured using a non-elastic tape with accuracy of 0.1
cm at the point of iliac crest. Height was measured in
the standing position and without shoes using the
stadiometer with an accuracy of 0.5 cm. Also, body
mass index (BMI) was calculated by dividing weight to
square of height.

Laboratory Tests

After selecting the students and obtaining written
informed consent, 5 cc of blood sample was initially
collected by a laboratory staff to determine the levels of
haemoglobin and ferritin. Accordingly, the blood
sample was poured into two separate containers to
measure hemoglobin (one cc in EDTA- containing
glass tube) and ferritin in a hemolysis tube, which was
kept at minus 70 ° C until laboratory analysis. The
laboratory tests used to assess the prevalence of IDA
was serum hemoglobin and ferritin. Students with
serum hemoglobin lower than 12 g / dl were considered
to have anemia and those with ferritin level lower than
12 g / dl were diagnosed with IDA [19].

Statistical Analysis

Data was analyzed using SPSS software version 22
by Chi-Square and Fisher tests, and a P-value less
than 0.05 was considered as statistically significant.
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RESULTS standard deviation) levels of serum hemoglobin,
hematocrit, MCV, MCH, and MCHC were 12.85 (1.85),

This study was conducted on 460 adolescent girls. 37.25 (457) 81.90 (3662) 27.95 (534) and 34.50
The prevalence of anemia and IDA were 24% (n = 111) (2.18), respectively (Table 1).

and 12.5% (n = 58), respectively. The mean (and

Table 1: Mean Values of Study Variables among Adolescent Girls in the City of Saravan

Variables Mean Standard deviation P-value’
WC(cm) 69.252 9.44836 0.687
BMI(kg/m®) 20.957 4.68180 0.101
Weight(kg) 47.420 11.08043 0.256
Height(cm) 150.66 9.71782 0.771
Hemoglobin(g/dl) 12.855 1.61378
HCT(%) 37.255 4.57459
MCV/(fL) 81.906 36.62561
MCH(pg) 27.953 5.34116
MCHC(g/dl) 34.550 2.18384

WC: Waist Circumference; BMI: Body mass index; HCT: Hematocrit; MCV: mean corpuscular volumes; MCH: Mean corpuscular hemoglobin; MCHC: Mean
corpuscular hemoglobin concentration.
*The significant level between the quantitative variables with the prevalence of IDA.

Table 2: Demographic Variables and their Associations with Iron-Deficiency Anemia among Adolescent Girls in the
City of Saravan

Demographic variables Frequency Percentage P value’

1-2 10 22

Family size 3 21 45 0.656
4 and higher 432 93.3
Employee 107 23.1

Father’s occupation Worker 64 138 0.229
Self-employed 214 46.2
Unemployed 78 16.8
Housewife 429 92.7

Mother’s occupation Employee 27 5.8 0.666
Retired 7 1.5
llliterate 64 13.8

Father’s education Primary and middle school 197 425 0.393
Diploma and higher 202 43.7
llliterate 128 27.6

Mother’s education Primary and middle school 245 52.9 0.586
Diploma and higher 90 19.4
Sufficient 210 45.4

Household income Relatively sufficient 218 47 1 0.979
Insufficient 35 7.6
10 to 16 40 8.6

Student's GPA in last year 16 to 18 198 42.8 0.107
18 to 20 225 48.6
First 133 28.7

Birth order Second 109 235 0.693
Third and higher 221 47.7

GPA: Grade Point Average.
The significant level between the demographic variables with prevalence of IDA.
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Table 3: Knowledge, Attitude and Practice of Students about Iron Deficiency Anemia

Poor Moderate Good P-value’
Knowledge 11.2 51.6 37.1 0.708
Attitude 12.3 42.3 45.4 .0733
Practice 44.9 47.5 7.6 0.186

*The significant level between knowledge status, attitude and practice with the prevalence of IDA.

In this study, 47.1% of the respondents had
relatively sufficient household income. Also, the
occupation of fathers of 46.2 % of study subjects was
self-employed and 43.7 % of fathers were high school
graduated or higher. The majority of mothers (92.7 %)
were housewives and 59.9 % had primary/middle
school education (Table 2).

Table 3 shows the knowledge, attitude and practice
of students regarding IDA. Results show that 11.2%
had poor knowledge, 51.6% had moderate and 37.1%
had good knowledge. Also, 12.3% had poor attitude,
42.3% had moderate attitude and 45.4% had good
attitude. Moreover, 44.9% had poor practice, 47.5%
had moderate practice and 7.6% had good practice.

In this study, parental occupation, education, family
size, household income, birth order, and grade point
average (GPA) of students had no statistically
significant association with anemia and IDA. Also, there
was no significant association between weight, height,
WC, and BMI with the prevalence of anemia and IDA.
In this study, there was no statistically significant
association between the state of knowledge, attitude
and practice with iron deficiency anemia.

DISCUSSION

In the present study, the prevalence of anemia and
IDA is 24 % and 12.6 %, respectively. While the
prevalence of IDA among students and adolescents in
the developing countries is reported between 29.2% to
79.6 % [20]. The prevalence of anemia and IDA in
adolescent girls was reported 27% and 32% in
Bangladesh and 39.9% and 11.6% in Egypt,
respectively [21,22]. In a study conducted in Canada,
the prevalence of anemia was reported 14 %, which
was almost in agreement with the findings of the
present study [23].

In a study by Dalman et al. in 2003, the prevalence
of anemia among adolescents in USA was 5.9% [4]. In
Iran, the prevalence of anemia and IDA among high-
school girls were reported 13.5% and 9.53%,
respectively, in city of Yazd [5] and also, 9.5 % and 4.5

%, respectively, in city of Semnan [6]. Also, another
study in city of Kermanshah had reported the
prevalence of anemia and IDA 23.7 % and 12.2 %,
respectively [20], which is almost similar to the
prevalence rate in the present study. The reason for
differences in the prevalence of IDA between studies is
partly due to geographical differences and also might
be due to the differences in sampling season and
climate conditions as well as the intake of iron
supplements, and different cut-off-points of hemoglobin
for definition of IDA and genetic conditions.

In this study, there was no relationship between
anemia and IDA with socioeconomic factors such as
parental education level, occupation, and household
income. While in a study conducted in Malaysia, the
prevalence of anemia and IDA were significantly higher
in students who had low-education (less than 6 years
of education), low-income, and unemployed parents
[24]. However, in another study in Saudi Arabia, the
authors showed that there was no relationship between
parental education and prevalence of anemia and IDA
[25]. Also, another study in the city of Birjand in 2006,
found no association between parental education and
IDA [8]. The differences in the results of studies might
be due to the differences in sample size or
characteristics of the study population.

In this study, there was no relationship between the
prevalence of anemia and IDA with GPA of students,
which is similar to the findings of a study conducted in
Birjand in 2006 [8]. Also, a study conducted in city of
Kermanshah reported similar results, however, they
found a significant correlation between serum ferritin
levels and students' academic achievement [26]. In
contrast, a study conducted in Saudi Arabia in 2009
reported a statistically significant association between
students’ GPA and IDA [25].

In the present study, no significant association was
found between weight, height, BMI, and WC with
prevalence of IDA, which is in agreement with results of
a study conducted in Korea in 2014 [27]. Also, in a
study conducted in city of Kermanshah, students’ BMI
was not associated with the prevalence of IDA [26].
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Although, in another study in city of Kerman, there was
a significant association between BMI with serum
hemoglobin and hematocrit [28].

Several factors have been proposed to explain the
association between obesity and IDA including genetic
condition, physical inactivity which leads to the reduced
iron circulation, impaired intestinal absorption,
inadequate intake of dietary iron and increased need
for iron. Therefore, the low levels of serum iron in
obese individuals might be due to the combination of
both nutritional and functional factors [29]. Also, studies
have shown that the hematological parameters used
for diagnosis of IDA were associated with body fat
percentage but not BMI, which could reflect the
limitations of BMI in definition of obesity [30].

In this study, there was no statistically significant
association between knowledge status, attitude and
practice with iron deficiency anemia. A study conducted
in 2009 in Lorestan also concluded that there was no
significant association between hemoglobin and ferritin
and students' knowledge scores [31]. A study
conducted in Pakistan in 2017 concluded that there
was no statistically significant association between
hemoglobin level and students’ knowledge score,
whereas there was a significant statistical association
between hemoglobin level and attitude score and
performance [32]. Also, a study conducted in India in
2015 concluded that there was no statistically
significant association between level of knowledge and
attitude and level of hemoglobin [33].

One of the limitations of this study was the age
range of the study subjects. Since other age groups
such as children are also susceptible to IDA, including
them into the study have provided a better assessment
of IDA in the city of Saravan. Since there has been no
study to date on the prevalence of IDA in city of
Saravan, conducting such study in large sample size is
the main strength of this study, because Saravan is a
special city with a specific geographical location as it is
near to the international border of Pakistan and might
share some features including dietary habits and
medical services with that country which is different
from Iran

CONCLUSION

IDA is a common health problem worldwide, but its
prevalence varies between geographic regions
depending on environmental factors and nutritional
patterns. In the present study, the prevalence of IDA
was 12.6% in Saravan city, south of Iran, which is

classified as the mild prevalence rate according to the
WHO criteria [34]. Given the differences in the
prevalence of IDA and also because of its health,
social, and economic consequences, it is
recommended that further studies be conducted in
other vulnerable groups and other places with different
socioeconomic and geographical features. Moreover,
with regard to the prevalence of IDA in adolescent girls,
treatment interventions or preventive programs are
needed to control anemia in this group after defining
the high risk regions. Moreover, further studies in
various geographilal locations and different ages are
warranted to better elucidate the high risk populations
for anemia and to design nutritional interventions and
programs in the susceptible regions or groups for the
sake of management of anemia. On the other hand,
after defining the high risk populations, interventional
studies are needed to eradicate anemia in these
groups to enhance the productivity and health in
different communities and to decrease health costs
related to anemia.
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