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Abstract  

Background: Iron-deficiency anemia (IDA) is a common clinical problem throughout the world and 
an enormous public health risk in developing and even in industrialized countries. Globally, the 
most significant contributor to the onset of anemia is iron deficiency. In Yemen, current rates of 
anemia among preschool aged children and pregnant women are 68.3% and 58.1% respectively. 
Aim: To determine the prevalence of iron deficiency anemia (IDA) in the first grade students in 
primary schools in Mathpah area, Sana'a city. Subjects and Methods: Out of 1300 primary 
schoolchildren registered in the selected schools, one hundred thirty students were 
systematically and randomly chosen, aged 5 -7 years (56 boys & 74 girls) from eight primary 
schools (three governmental basic schools and five private basic schools). Blood samples and 
questionnaire were collected. Complete blood count, serum iron, and serum ferritin were 
measured to assess iron deficiency and iron deficiency anemia. All data of the questionnaire and 
blood tests were analyzed using version 18 of SPSS. Results: In our study, the prevalence of 
anemia was 5.4%. The prevalence of iron deficiency and iron deficiency anemia were 31.5% and 3.9% 
respectively. Iron deficiency prevalence was 32.1% among boys and 31.1% among girls. There is a 
significant difference between governmental and private schools regarding iron deficiency (P= 
0.037). Conclusion: Iron deficiency is prevalent among first grade students in primary schools in 
Mathpah area, Sana'a city. There is a significant difference between types of schools regarding to 
iron deficiency. 
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Introduction 

Anemia is a widespread public health 
problem associated with an increased risk 
of morbidity and mortality, especially in 
pregnant women and young children(1). 
Globally, the most significant contributor 
to the onset of anemia is iron deficiency so 
that IDA and anemia are often used 
synonymously, and the prevalence of 
anemia has often been used as a proxy for 
IDA. It is generally assumed that 50% of the 

cases of anemia are due to iron 
deficiency(2). The global anemia prevalence 
in pre-school age children and school-age 
children was 47.4 and 25.4 respectively(3). 
In Yemen, current rates of anemia among 
preschool aged children and pregnant 
women are 68.3% and 58.1% respectively(3). 
Iron deficiency is still considered the most 
common nutritional deficiency worldwide 
and the most significant negative 
consequence of iron deficiency is iron 
deficiency anemia(4). Iron deficiency is the 
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most common form of nutritional deficie-
ncy in childhood, affecting all socio-
economic levels of society(5). It is one of the 
major public health concern in preschool 
children and pregnant women in the 
developing countries. Many studies have 
examined these two at-risk groups; there is 
a paucity of data on anemia in preschool 
children living in developing countries(6).  

The data on global rates of iron 
deficiency in developing countries showed 
that 46% of children of school age are iron 
deficient(2). IDA is a common clinical 
problem throughout the world and an 
enormous public health risk in developing 
and even in industrialized countries(7). It 
leads to weakness, poor physical growth, 
and a compromised immune system–
decreasing the ability to fight infections 
and increasing morbidity– and is also 
thought to impair cognitive performance 
and delay psychomotor development(7). 
Intestinal parasitic infection, due to poor 
hygienic conditions, interferes with iron 
absorption by reducing it, thus expanding 
the prevalence of iron deficiency anemia in 
the developing world(8). 

Currently the most important indicator 
for the iron status is the measurement of 
ferritin. The plasma content correlates well 
with the iron stores, and in the first stage 
of iron deficiency the concentration of 
ferritin already decreases, which makes it 
the most sensitive parameter(9). Serum 
ferritin is a stable glycoprotein, which 
accurately reflects iron stores in the 
absence of inflammatory change. It is the 
first laboratory test to become abnormal as 
iron stores decrease and it is not affected 
by recent iron inges-tion. It is an acute 
phase reactant and levels will rise when 
there is active infection or inflammation(10). 

The Yemeni childhood nutritional prob-
lems remain insufficiently explored, and 
investigation is needed to identify their 
magnitude and pattern. The prevalence of 

anemia and iron deficiency among school in 
Aden governorate, Republic of Yemen was 
36.9% and 19.3% respectively(11). There is no 
any study about iron deficiency or iron 
deficiency anemia in school children in 
Sana'a, Republic of Yemen. 

Subjects and Methods 

A cross-sectional study was carried out 
from October 2010 to March 2011. Out of 
1300 primary schoolchildren registered in 
the selected schools, one hundred thirty 
students were systematically and randomly 
chosen, aged 5 -7 years 56 boys, 74 girls 
from eight primary schools (three govern-
mental basic schools (78 student) and five 
private basic schools (52 students). A 
questionnaire was used that included 
dietetic history, history of parasitic 
infestation, and history of any chronic 
diseases (i.e. renal failure, cardiac diseases, 
pulmonary diseases, rheumatic diseases, or 
tumors). The following lab tests were 
performed on all patients; complete blood 
count, serum iron, and serum ferritin (to 
assess iron deficiency anemia). Venous 
blood samples were obtained from each 
student, about 5 ml blood were divided 
into two tubes (EDTA tube) for CBC, and 
(plane tube) to obtain serum for iron 
studies. Serum was obtained from whole 
blood by leaving for 10 minutes to clot, 
then centrifugation at 3000 rpm for 10 
minutes. The serum was stored at –20◦C for 
estimation of ferritin and serum iron. 
Complete blood count (CBC) was 
performed in the university of science 
technology hospital (USTH), using ABX 
PENTRA XL 80(12). Serum ferritin test 
analysis was performed by Elecsys 2010 and 
serum iron analysis test by Cobas 6000 
machine, the electro-chemiluminescence 
immunoassay “ECLIA” (Roche Diagnostics). 
Serum iron and serum ferritin were done 
for all students in Aulaqi Specialized 
Medical Lab. Approval to conduct the 
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survey was granted by the Ethical 
Committee, University of Science and 
Technology and Educational office, Maeen 
area. A consent form for blood collection 
was obtained from children parents. All 
parents were informed about the results 
obtained for their children blood samples. 

Criteria for establishment of anemia: 
Anemia: hemoglobin <11.5 g/dl. Iron defi-
ciency anemia: i) hemoglobin <11.5 g/dl, 
MCV <80FL, serum iron <60 μg/dl and 
serum ferritin <12 μg/l or ii) hemoglobin 
within normal value, MCV <80FL, serum 
iron <60 μg/dl and serum ferritin <12 μg/l(2, 

13-15). Or iii) serum iron <50 μg/dl and 
hemoglobin within normal value(16). 

Statistical analysis 
Data were analyzed using version 18 of 
SPSS software (Statistical Package for Social 
Sciences). Chi-square was used for 
measuring the statistical significance as 
appropriate. P values of <0.05 were 
considered statistically significant. 

Results 

This study included 130 primary school 
students registered in the selected schools 
in Mathpah area, aged 5-7 years (56 boys 
(43.1%); 74 girls (56.9%)). Three govern-
mental basic schools (78 student, 60%) and 
five private basic schools (52 students, 
40%). The mean age of the children was 
6.7±0.4 yrs. Table (1) shows the laboratory 
parameters of the studied children. The 
overall prevalence of anemia (Hb<11.5 g/dl) 
was 5.4% (Table 2). The prevalence of iron 
defi-ciency anemia (Hb <11.5 g/dl, MCV<80 
FL, Iron<50 µg/dl or Ferritin <12 µg/l) was 
3.9% while non-iron deficiency anemia 
represen-ted 1.5% of the study population  
(Table 3). The pre-valence was 31.5%. An 
iron deficient student was defined as every 
student with normal Hb, MCV <80FL and 
either serum iron less than 50 µg /dl, or 

serum ferritin less than 12 µg/L. The 
prevalence of iron deficiency among 
primary school students according to 
gender and type of school is shown in 
Table (5). There was no statistically 
significant difference between boys and 
girls regarding iron deficiency (p=0.897), 
however, a significant difference was 
observed between governmental and 
private schools (p=0.037).  
 

Table 1. The laboratory parameters of the  
study population 

Parameters Mean ± SD 

Age (years) 6.7±0.4 
Hemoglobin (g/dl) 13.1±0.9 

PCV%  38.90±2.41 
MCV (FL) 77.31±6.93 
MCH (pg) 25.91±2.83 
MCHC (g/dl) 33.45±0.92 
RDW 13.1±1.34 
Iron (μg/dl) 41.1±22.1 
Ferritin (μg/l) 62.4±32.4 

SD=Standard Deviation 
 
 

 
Table 2. Anemia among the study population 

Hemoglobin level  N % 

Low (<11.5 g/dl ) 7 5.4 

Normal (11.5 - 15.5 g/dl ) 123 94.6 

Total 130 100.0 

 

 
 
 
 
 
 
 
 
 
 
 

Figure 1: prevalence of anemia  
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Table 3. Distributions of IDA, non-IDA and non-
anemia between school children 

Items N % 
Iron deficiency anemia 5 3.9% 
Non-iron deficiency anemia  2 1.5% 
Non anemia 123 94.6% 
Total 130 100.0% 

Discussion 

The purpose of this study was to determine 
the prevalence of iron deficiency anemia 
(IDA) in the first grade students in primary 
schools in Mathpah area, Sana'a city, 
Republic of Yemen. The prevalence of 
anemia in this study was 5.4%. This 
prevalence is lower than that previously 
reported in Aden (36.9%)(11), in Al-mahweet 
(20%)(17), and in Jeddah (25%)(18). One 
explanation is that our study included only 
the first school-level students (age 5-7 yrs). 
This result confirms the suggestions from 
other studies that food consumed by 
children ages 6-9 years contain higher iron 
content than that consumed by older age 
groups explaining the higher prevalence of 
anemia children more than 7 years(19).  

The prevalence of iron deficiency 
anemia (IDA) in our study was 3.9%. This 
finding is concurring with previous study, 
which showed the prevalence of iron 
deficiency anemia in Palestine primary 
school students in Qaliqlia city 4.5%(20). The 
results of our study correlate well with 
Keskin et al(21). They found that the pre-
valence of iron deficiency anemia among 

schoolchildren of different socio-economic 
status in urban Turkey 3.9%. 

 
Table 4. Iron deficiency among the school children 

 Items N % 
Iron deficiency 41 31.5% 
Non iron deficiency 89 68.5% 
Total 130 100% 

 
 

 
Figure 3: The prevalence of iron deficiency 
among the school children 

 
Our results are in contrast with that of 
Manzoor et al(22), Mamdooh(18). They show-
ed that the prevalence of iron deficiency 
anemia in Pakistan 10.5%, 11% in Jeddah 
respectively. The prevalence of iron 
deficiency anemia in our study was less 
than that in other studies may be because 
our study was restricted to the first grade 
in primary school and the number of school 
and a number of students were less than 
other studies.  

 
 
Table 5. Iron deficiency in school children according to sex and type of school 

Item 
Iron deficiency iron deficiency-Non 

p-value 
N % N % 

Sex of 
children 

Boys (n=56) 18  32.1% 38 67.9% 
0.897 

Girls (n=74) 23 31.1 % 51 68.9% 

Type of 
schools 

Governmental schools (n=78) 30 38.5% 48 61.5% 
0.037* 

Private schools (n=52) 11 21.2% 41 78.8% 
*=Statistically significant (Chi-square) 
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The prevalence of iron deficiency (ID) in 
our study was high (31.5%). This may be due 
to iron-rich foods is limited in poor families. 
Furthermore, the absorption of iron is 
inhibited by polyphenols in tea. Drinking 
tea with meals is a common habit in our 
country. Polyphenols containing bever-
ages, such as tea, are known to reduce 
nonhaeme iron bioavailability by the 
formation of insoluble complexes(23). Meat 
products such as red meat, poultry and fish 
represent excellent sources of haem iron. 
However, the cost of these products often 
restricts their access to the poorest in 
developing countries(24) Citrus fruits have a 
high content of vitamin C, which is a dietary 
constituent other than animal tissue that 
has been reported to augment the 
absorption of nonhaeme iron in Humans(25). 
 
Table 6. Iron deficiency and drinking tea after a 
meal 

 Anemia N % 
Yes 26 63.4% 
No 15 36.6 % 
Total 41 100 % 

 
Percentage of iron deficiency in this study 
is higher than the percentage of iron 
deficiency in the study conducted by Al-
Hadrami(11). Who reported that the 
prevalence of iron deficiency among school 
in Aden governorate, Republic of Yemen 
19.3%. Data on global rates of iron 
deficiency in developing countries shows 
that 46% of children of school age are iron 
deficient(2). The prevalence of iron 
deficiency in this study is lower than that 
previously reported in Elminopheyia 
district, Egypt (65%)(26). Differences in 
between studies could be contributed to 
different age group studies and 
methodology of assessment iron 

deficiency. Regarding gender distribution, 
the prevalence of iron deficiency in this 
study was 32.1% in boys and 31.1% in girls. 
There was no statistically significant 
difference between boys and girls 
regarding iron deficiency. It was found that 
there is no statically-significant difference 
between males and females regarding iron 
deficiency(21). The prevalence of iron 
deficiency shows wide variation between 
governmental and private school. This 
reflects the level of income for the parents 
of the students studying in governmental 
schools and this difference may be 
attributed to the difference in the number 
of students in governmental and private 
schools.  

Conclusion 

Iron deficiency is prevalent among first 
grade students in primary schools in 
Mathpah area, Sana'a city. There is a 
significant difference between types of 
schools regarding to iron deficiency. 

 

 

Figure 4: The prevalence of iron deficiency  
according to gender 
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Figure 5: The prevalence of iron deficiency in 
school children according to type of school.  

 

 

Figure 6: iron deficiency anemia and drinking tea 
after a meal 
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