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ABSTRACT
Objectives: To investigate the frequency of causes of anaemia among adolescent school girls in
Ahvaz in 2009.
Methodology: A cross-sectional study was conducted on 208 Adolescent girls aged 15-19 years
from high schools in Ahvaz. Blood samples were taken from all patients and were sent to
laboratory for determination of complete blood count (CBC) test, serum ferritin (SF),
hemoglobin electrophoresis (Hb F, Hb A2) was done for all of the anaemic cases. Iron deficiency
anaemia was defined as a situation where Hb is less than 12 g/dl and ferritin is less than 12 ng/
ml. Beta-thalassemia were identified by high performance liquid chromatography (HPLC)
analysis of hemoglobin and Hb A2>3.4.
Result: Of the 208 patients, 37 cases (17.8%) were anemic and Iron deficiency anaemia was
found in only 11 from 208 children (5.3%), minor beta thalassemia was found in only five of 208
children (2.4%), mixed beta thalassemia and iron deficiency anaemia was found in four of 208
(1.9%) and other patient with anaemia 19 patient (9.1%) minor alpha thalassemia was
considered. anybody of students were macrocytic anaemia.
Conclusion: The results suggest that thalassemia and iron deficiency anaemia may be major
contributing factors to the occurrence of anaemia in this area among schoolgirl population.
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INTRODUCTION

Anaemia is generally defined as a reduction in red
cell mass or blood hemoglobin concentration. The two
most common causes of microcytic anaemia are iron
deficiency anaemia and thalassemia trait.1,2

Anaemia affects more than a billion people in the
world.3 It is generally believed that at least half of
anaemia worldwide is due to nutritional iron defi-
ciency.4 Iron deficiency (ID) and iron deficiency
anaemia (IDA) are considered the major public health
problems and the most common nutritional deficiency
around the world due to their high prevalence.5 Iron
deficiency anaemia has serious health consequences
especially for young children and women. More in-
sidious social costs of iron deficiency are limitation
in intellectual development in children6 and impaired
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work performance in adults, which together affects
social and economic development.7 ID usually devel-
ops in a sequential manner over a period of negative
iron balance, such as periods of blood loss and/or
prolonged iron-deficient diet, accelerated growth in
children and adolescents as well as during pregnancy
and lactation.8,9 Thalassemia trait is also frequently
misdiagnosed as iron deficiency in children because
the two are similar hematologically and iron defi-
ciency is much more prevalent.10

Alpha-Thalassemia trait is characterized by marked
microcytosis and hypochromia of red cells in conjunc-
tion with mild anaemia and erythrocytosis. Levels of
HbA2 and HbF are generally normal or low. Diagno-
sis of this condition is typically made by family stud-
ies or by exclusion of iron deficiency and beta thalas-
semia trait. The incidence is particularly high in Asian
populations.11 This study was conducted to find out
causes of anaemia among adolescent school girls.

METHODOLOGY

This survey was a cross-sectional study conducted
among 208 girls aged 15-19 years who were students
of grades IX –XII in high school of one districts of
Ahvaz. Hemoglobin concentration and other hema-
tological parameters were determined using an auto-
mated blood cell counter and electrophoresis with
High-performance liquid chromatography (HPLC)
technic. The lower limit of the normal range was set at
two standard deviations below the mean for the nor-
mal population. This definition resulted in 2.5% of
the normal population being classified as anemic and
Lower limit of normal for hemoglobin 12-18 years
(female) is 12 g/dl.12

The mean corpuscular volume (MCV) and hemo-
globin (Hb), serum ferritin, levels were measured and
for anemic girls electrophoresis was done again. Iron
deficiency anemia was defined as a situation where
Hb is less than 12 g/dL, MCV is less than 78 µm3,
ferritin is less than 12 ng/ml.13 minor beta-thalassemia
was defined as a Hb A2>3.4.14

The statistical analysis was performed using the
Statistical Package for the Social Sciences version 15.
(SPSS Inc, Chicago, IL, USA).

RESULTS

Of the 208 patients, 37 cases (17.8%) were anemic
with mean age 16.76±0.98 and mean Hb 11.34±0.79
(8.3-11.9) and mean RBC 4.77±0.63 (3.38-6.3) and mean
MCV 75.92±8.64 (60.10-90.30) and mean MCH
24.19±3.77 (17.9-30.5) and RDW 14.41±1.7 (12.1-17.9)
mean ferritin at anemic patient were 13.72±5.23
(10.0-28.0)

Iron deficiency anaemia was found in only 11 from
208 children (5.3%), minor beta thalassemia was
found in only five of 208 children(2.4%), mixed beta
thalassemia and iron deficiency anaemia was found
in four of 208 (1.9%) and other patient with anaemia
19 patient (9.1%) minor alpha thalassemia was con-
sidered. anybody of students were macrocytic
anaemia.

In the present study, about 5.4% of the girls were
thin based on BMI for age and 2.8% overweight (weight
for height >120%). 11% of the girls showed evidence
of stunting on the basis of height-for-age below the
third percentile.

DISCUSSION

In the present study among school age girl 15 to 19
years 17.8% of the girls were anemic (Hb<12 g/dl),
none with severe anaemia (Hb<7).15 and no one had
macrocityc anaemia. of total student 37 cases (17.8%)
were anemic, 11 of 208 children (5.3%) had pure iron
deficiency anaemia, minor beta thalassemia were five
of 208 children (2.4%). Mixed betathalassemia and
iron deficiency anaemia was found in two of 208 (1%)
and other patient with anaemia 19 patient (9.1%) mi-
nor alpha thalassemia was considered. Fifteen ane-
mic patient equivalent 7.2% of total student and 40.5%
of anemic patient had depleted iron stores  (Ferritin<12
ng/l).

Numerous studies have demonstrated prevalence
of anemiae and iron deficiency anemia for example in

Table-I: Mean±SD (min-max) of age, weight, length, BMI, and average in anemic and non-anemic groups.
Group (No.) Age (yr) Weight (Kg) Length (cm) BMI (Kg/m2) Average

Anemic (37) 16.76±0.98 56.47±11.20 158.58±11.20 22.44±4.20 14.81±2.45

(15-19) (38-89) (147-171) (15.43-33.28) (10.6-19.96)

Non-anemic (171) 16.81±096 55.50±10.66 158.56±6.82 22.13±4.05 15.04±2.37

(15-20) (36-100) (115-171) (15.58-36.73) (10.54-20)

All (208) 16.79±0.96 55.61±10.75 158.54±6.66 22.17±4.07 14.99±2.38

(15-20) (36-100) (115-171) (15.43-36.73) (10.54-20)
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study in Western Iran, anaemia was found 21.7 %
and ID was found in 23.7% of girls aged 14–20 years
old.16 Oelofse et al found the prevalence of ID among
preschoolers in rural KwaZulu-Natal to be 19.8%, and
that 18.9% of mothers were iron deficient but not nec-
essarily anaemic.17 Sherste k et al found That preva-
lence of iron deficiency anemia is 9 to 12 percent in
non-Hispanic white women.18 The prevalence of ane-
mia in study of Leenstra T et al was 21.1% and iron
deficiency was 19.8%.19 A study by Thankachan et al
showed that the prevalence rates of anaemia was 39%,
in young women of low socioeconomic status in
Bangalore, India The majority of these anaemic
women were iron deficient, and the primary factors
responsible for this high prevalence rate in this
population were inadequate intake of dietary iron,
poor bioavailability and a concurrent inadequate in-
take of dietary micronutrients.20 In a study conducted
by Gholamreza in the south-eastern part of the
Caspian Sea in Iran also the prevalence rates of IDA
was 13.5%, respectively, in village women aged
18–35 years old.21

National health objectives for 2010 is to reduce iron
deficiency in vulnerable populations female (16-19y)
since 16% at 2000 by 3-4 percentage at 2000.22 The
present study indicates that iron deficiency anaemia
is a public health problem among adolescent school-
girls of Ahvaz, but constituted about 40% of all ane-
mic girls. This differences in prevalence of anaemia
may be due to the differences in nutritional habits in
that area and for example consumption and non  con-
sumption of supplementary iron.

In conclusion, the results suggest that anaemia
among Ahvaz adolescent schoolgirls cannot be solely
explained by iron deficiency although it consist about
half of patient and other causes like alpha thalassemia
and beta thalassemia may play significant role in
anemic students. Iron deficiency anaemia was very
low than other studies. The findings of the present

study have important implications on the iron supple-
mentation programmes.

REFERENCES

1. Caterina BP, Galanello R. The thalassemias and related
disorder. In: Lee GR, Foerster JN, Luken JN, Praskevas P,
Greer JP, Rodgers GM, et al, Editors. Wintrobe’s Clinical
Hematology. 10th ed. Giza: Lippincott Williamsand Wilkins;
1999: 1083.

2. Wonke B, Modell M, Marlow T, Khan M, Modell B.
Microcytosis, iron deficiency and thalassemia in a multi-
ethnic community: A pilot study. Scand J Clin Lab Invest
2007;67:87-96.

3. Viteri FE. The consequences of iron deficiency and anaemia
in pregnancy on maternal health, the foetus and the infant.
SCN News 1994;(11):14-18.

4. Anna V. Guidelines for the control of Iron Deficiency in
countries of the Eastern Mediterranean Middle East and
North Africa, WHO, Regional office of the Eastern Medi-
terranean 1996;2:8.

5. DeMayer EM. Preventing and controlling iron deficiency
anaemia through primary care. Geneva, World Health
Organization, 1989.

6. Pollitt E, Hathirat P, Kotchabhakdi NJ, Missell L, Valyasevi
A. Iron deficiency and educational achievement in Thai-
land. Am J Clin Nutr 1989;50:687-696

7. Edgerton VR, Gardner GW, Ohira Y, Gunawardena KA,
Senewiratne B. Iron deficiency anaemia and its effect on
work productivity and activity patterns. Br Med J
1979;2(6204):1546-1549.

8. Freire WB. Strategies of the Pan American Health
Organization/World Health Organization for the
control of iron deficiency in Latin America. Nutr Rev
1997;55:183-188.

9. Choi JW. Does Helicobacter pylori infection relate to iron
deficiency anaemia in prepubescent children under 12 years
of age? Acta Paediatr 2003;92:970-972.

10. Rund D, Rachmilewitz E. Beta-Thalassemia. N Engl J
Med 2005;353:1135-1146.

11. Melody JC, Vijay GS, David GN, Stuart HO. The
thalassemias. In: Stuart HO, David GN, David G, A Tomas
look, David EF, Samuel EL, et al, Editors. Nathan and
Oski’s Hematology of Infancy and Childhood 7th Edition.
Saunders: Elsevier 2009:1048-1049.

12. Beutler E, Waalen J. The definition of anemia: What is the
lower limit of normal of the blood hemoglobin concentra-
tion? Blood 2006;107(1):1747-1750.

Table-II: Mean±SD (min-max) of hematological indices in anemic and non-anemic groups.
Group RBC Hb (g/dl) Hct (%) MCV (fl) MCH (pg) MCHC RDW (%) Ferritin Electrophoresis
 (No.)  (g/dl) (ng/dl) A1 A2 F

Anemic 4.77±0.63 11.34±0.79 35.90±1.88 75.92±8.64 24.19±3.77 31.63±1.71 14.41±1.7 13.72±5.23 95.76±2.02 3.45±1.31 0.79±0.81

(37) (3.38-6.31) (8.3-11.9) (29.8-38.3) (60.10-90.30) (17.9-30.5) (27.9-37.0) (12.1-17.9) (10.0-28.0) (91.5-97.9) (2.1-5.6) (0.0-2.9)

Non- 4.62±0.30 13.16±0.30 39.09±1.84 84.99±3.79 28.64±1.84 33.66±0.97 12.80±0.63 —— ——- —— ——

anemic (3.88-5.34) (12.0-15.0) (33.9-43.1) (74.4-96.6) (23.1-38.4) (31.0-36.2) (11.6-14.8)

(171)

All 4.64±0.38 12.83±0.97 38.52±2.21 83.37±6.08 27.85±2.86 33.29±1.38 13.09±1.10 13.72±5.23 95.76±2.02 3.45±1.31 0.79±0.81

(208) (3.83-6.31) (8.3-15.0) (29.8-43.1) (60.10-96.6) (17.9-38.4) (27.9-37.0) (11.6-17.9) (10.0-28.0) (91.5-97.9) (2.1-5.6) (0.0-2.9)



   Pak J Med Sci   2011   Vol. 27   No. 2      www.pjms.com.pk   421

IDA & beta thalassemia minor among adolescent school girls

13. Galanello R, Barella S, Ideo A, Gasperini D, Rosatelli C,
Paderi L,et al. Genotype of subjects with borderline hemo-
globin A2 levels: Implication for, beta-thalassemia carrier
screening. Am J Hematol 1994;46(2):79-81.

14. Adamson JW. Iron deficiency and other hypoproliferative
anemias. In: Braunwald E, Fauci AS, Kasper DL, eds.
Harrison’s Principles of Internal Medicine. 17th ed. New
York: McGraw Hill. 2008: 628-633.

15. Stuart HO, David GN, David G, A Tomas look, David EF,
Samuel EL, et al. Nathan and Oski’s Hematology of
Infancy and Childhood 7th Edition. Saunders: Elsevier
2009:1054-1055.

16. Akramipour R, Rezaei M, Rahimi Z. Prevalence of iron
deficiency anemia among adolescent schoolgirls from
Kermanshah, Western Iran Singapore Med J
2010;51(2):116-119.

17. Oelofse A, Faber M, Benade JG, Benade AJ, Kenoyer DG.
The nutritional status of a rural community in KwaZulu-
Natal, South Africa: The Ndunakazi project. Cent Afr J
Med 1999;45:14-19.

18. Shersten K, Bennet, Chambers MD. Iron Deficiency Ane-
mia. Am Fam Physician 2007;75(5):671-678.

19. Leenstra T, Kariuki SK, Kurtis JD, Oloo AD, Kager PA, ter
Kuile FO. Prevalence and severity of anemia and iron defi-
ciency: Cross-sectional studies in adolescent schoolgirls in
western Kenya. Eur J Clin Nutr 2004;58(4):681-691.

20. Thankachan P, Muthayya S, Walczyk T, Kurpad AV,
Hurrell RF. An analysis of the etiology of anemia and iron
deficiency in young women of low socioeconomic status in
Bangalore, India. Food Nutr Bull 2007;28:328-336.

21. Gholamreza V. Anemia in north of Iran (south-east of
Caspian Sea). Pak J Biol Sci 2007;10:1703-1707.

22. Cogswell ME, Looker AC, Pfeiffer CM, Cook JD, Lacher
DA, Beard JL, et al. Assessment of iron deficiency in US
preschool children and non-pregnant females of childbear-
ing age. Am J Clin Nutr 2009;89:1334-1342.


