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SUMMARY A study was carried out during January/February 2001 in Deshna and Armant Districts of Qena
Governorate, Upper Egypt, to establish the prevalence of anaemia among schoolchildren aged 6 to 11 years
and define appropriate control interventions in the area. Haemoglobin levels were measured directly in
schools using a portable spectrophotometer. The mean (SD) level of haemoglobin in 1844 schoolchildren in
37 schools was 12.79 (1.15) g/dL. Only 12% of children were below the WHO cut-off for anaemia for this age
group (< 11.5 g/dL) and no cases of severe anaemia (< 7.0 g/dL) were detected. The low prevalence of mild
to moderate anaemia indicates that mass iron supplementation is not justifiable, but routine monitoring of
haemoglobin levels should be part of the public health activities in the schools.

Introduction

Anaemia is a serious public health problem
in low- and middle-income countries, espe-
cially among women of childbearing age
(15–49 years old) and their children [1]. It
has negative effects on working capacity,
intellectual performance and pregnancy
[2]. Iron-deficient populations are also
more susceptible to infectious diseases [3],
because the immune system is adversely
affected.

In Egypt, nutritional anaemia is the most
common type of anaemia. It is mostly
caused by iron deficiency or, less frequent-
ly, insufficient intake of folate and/or vita-
min B12. Besides insufficient dietary intake,
deficiency of these essential nutrients in
children may be due to factors such as re-
duced absorption during meals (e.g. due to
tannin in tea and phytate in unleavened

bread) [4] or to infection with intestinal hel-
minths which cause blood loss (e.g. Tri-
churis trichiura, Schistosoma mansoni,
hookworms, Fasciola spp.) or interfere
with iron absorption in the intestinal tract
(e.g. Giardia intestinalis, Ascaris lumbri-
coides) [5].

Iron supplementation is considered a
valid action to control nutritional anaemia
while underlying causes are identified and
corrected [6].

In Qena Governorate, as elsewhere in
Egypt, the prevalence of anaemia in chil-
dren is considered to be a major problem
[7], but population-based data, especially
on children, are limited. A national survey,
recently conducted on adolescents, detect-
ed an overall prevalence of anaemia of
46.6% among the age group 10–19 years
[8].
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Although children from 6 to 11 years of
age are not considered at-risk of anaemia,
the present study targeted schoolchildren
because a former study in Behera Gover-
norate detected a high prevalence of
anaemia in this age group [9]. Further-
more, children attending primary schools
are easily accessible and the selection of
this target group enhances the cost-
effectiveness of targeted interventions. The
aim of this study was to collect population-
based data on the prevalence of anaemia
among schoolchildren aged 6–11 years to
define appropriate control interventions.

Methods

Sample
The field assessment was carried out dur-
ing January and February 2001 in Deshna
and Armant districts, which are considered
typical rural districts of Qena Governorate,
Upper Egypt.

The study group included children from
6 to 11 years of age attending the primary
schools in the 18 villages of the 2 districts.
The minimum sample size was calculated
for Armant as 337 schoolchildren, with an
expected frequency of 35%, a worst ac-
ceptable frequency of 25% and a confi-
dence level of 99.99% [10]. Following the
same procedure, the minimum sample size
for Deshna district was calculated as 682
children. Therefore, the total minimum
sample size for the two districts was 1019
schoolchildren.

For the definition of the anaemia control
intervention, it was relevant to relate
anaemia data to the population of the 18 vil-
lages of the 2 districts, therefore the select-
ed schools were chosen with a probability
of inclusion proportionate to the village
size. In total, 16 schools were selected in
Armant district and 21 schools in Deshna
district. In each school, 50 pupils were se-

lected from classes 1 to 5 and for each
class the first 10 on the register were se-
lected. The calculated total sample size was
1850 schoolchildren from 6 to 11 years of
age.

Blood analysis
Haemoglobin levels were assessed directly
in the schools, using a portable haemoglo-
bin spectrophotometer (HemoCue, Swe-
den). The sample was performed on
capillary blood from the fingertip of each
child after discharge of the first drop by
painless sterile safety blood lancets. A
trained laboratory technician from the re-
gion performed the test, assisted by the
school doctor.

According to World Health Organization
(WHO) standards [11], anaemia was de-
fined in school-age children as a haemoglo-
bin level < 11.5 g/dL and severe anaemia as
< 7.0 g/dL.

All children found to be anaemic were
treated according to the Egyptian Ministry
of Health and Population guidelines and, if
other pathologies were detected, children
were referred to the appropriate level of
care.

Analysis
Data were analysed by Epi-Info software,
version 6.04.

Results

Out of the 1850 expected blood samples,
results of haemoglobin assessments were
available from 795 children of Armant dis-
trict (424 male and 371 female), and from
1044 children of Deshna district (534 male
and 515 female). This gave a total of 1844
schoolchildren from 6 to 11 years of age,
of whom 958 (52%) were boys and 886
(48%) were girls.
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The mean level of haemoglobin in the
study population was 12.79 g/dL (standard
deviation = 1.15). Out of the total number
of examined children, 123 boys (6.7%) and
99 girls (5.4%), a total of 222 children
(12.0%), were below the WHO cut-off
point indicative for anaemia for the age
group 6–11 years old (haemoglobin < 11.5
g/dL). No case of severe anaemia (< 7.0 g/
dL) was detected. The prevalence of
anaemia was 12.8% among boys and
11.2% among girls, but this difference was
not statistically significant. In Armant dis-
trict, out of 795 children, 96 (12.1%) were
anaemic and in Deshna district, out of 1044
children, 126 (12.1%) were anaemic.

As shown in Figure 1, the prevalence of
anaemia was higher among the pupils in
grade 1 (16.9%) and gradually decreased
towards grade 5 (9.5%).

Only 5 villages out of 18 reported a
prevalence of anaemia higher than 20%
among this age group of children.

Discussion

The results show that, among schoolchil-
dren from 6 to 11 years of age living in ru-

ral Upper Egypt, the prevalence of anaemia
is low and its severity is moderate. On the
basis of the perceptions of health personnel
and other studies performed on adolescents
[12] in similar areas, a higher prevalence of
anaemia among school-age children was
expected. To interpret this result we can
assume that the dietary intake in the area is
currently just sufficient to satisfy the iron
needs of the majority of school-age chil-
dren. The higher prevalence of anaemia
found among adolescents may be attributed
to increased needs for iron due to rapid
growth and the menarche [13]. Further-
more, a low prevalence and moderate in-
tensity of intestinal helminth infections in
the region have been reported in former
studies [14] and the relationship between
anaemia and infection with intestinal helm-
inths (Trichuris, Schistosoma or Ascaris
spp.) is well known [15]. The habit of con-
suming tea after meals has been demon-
strated to affect iron absorption [16], but
according to discussions with doctors and
leaders of the local community, it is an un-
common practice in the research area,
since the consumption of tea among rural
school-age children is generally limited to

Figure 1 Percentage of schoolchildren with anaemia at each school grade (n = number of
haemoglobin assessments)
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breakfast and in most cases together with
milk.

Socioeconomic conditions were not
investigated in this study, since only public
schools are available in this area, so the
great majority of children of the 2 rural
districts attend the same schools, irrespec-
tive of their socioeconomic status.

In conclusion, the study showed that
the problem of anaemia among school-age
children in the Qena region is not severe
and therefore mass iron supplementation in
primary schools is not recommended.
However, children in the first year of
school reported the highest rates of
anaemia and they should be a priority target
for a control programme. In the villages
where schools had anaemia rates higher
than 20% of pupils, weekly iron supple-
mentation to all school-age children should
be considered. In view of the prevalence of
mild to moderate anaemia in the area, how-

ever, haemoglobin levels should be closely
monitored and be part of the routine public
health activities in primary and secondary
schools.
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Note from the Editor
We would like to draw our readers’ attention to the evaluation form
at the end of this issue. We welcome comments from our readers,
which can help us improve the EMHJ. We would appreciate it there-
fore if readers could kindly take the time to complete this form and
return it to us. Alternatively, the form can be completed online at:
http://www.emro.who.int/publications/emhj/evaluationform.asp
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