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Introduction: The World Health Organization (WHO) reported a moderate incidence of
anaemia among pregnant and nonpregnant women and among children younger than 59
months in 2011.

Purpose: The aim of this study was to investigate anaemia among children younger than 14
years submitted to haematological exams at the Children’s Teaching Hospital in Karbala, Iraq.
Patients and Methods: This was a cross-sectional study carried out in the Children’s
Teaching Hospital Laboratory Department in Karbala, Iraq, from 1 July 2019 until
1 September 2019.

Results: The prevalence of anaemia among children aged 0-14 years in Karbala was 9.9%.
There was no significant relationship between the type of anaemia diagnosed and age or sex.
However, there was a significantly positive relationship between the type of anaemia
diagnosed and each ferritin level, mean corpuscular volume, and mean corpuscular haemo-
globin (p<0.0001). The study participant skull diameter and length in relation to sex were
compared to the WHO reference values for child growth standards, and the study values
were less than the normal range for children below 5 years of age.

Conclusion: A high prevalence of anaemia among children was reported with its apparent
consequence on their health. This study highlights the prevalence of anaemia among children
up to 14 years of age in Karbala, and future research is encouraged.
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Introduction
Anaemia is a widespread health problem that affects children in both developing
and well-developed countries and has major consequences for human health in
addition to social and economic development; anaemia can occur at any age.'
Anaemia is a health condition in which there is an inadequate number of red
blood cells or their oxygen-carrying capacity to meet the body’s physiological
needs. Iron deficiency is the main reason for anaemia; however, there are other
causes of anaemia, such as folate, vitamin B12 and vitamin A deficiencies, chronic
inflammation, parasitic infections, and inherited disorders, which can all cause
anaemia.' Haemoglobin or haematocrit levels are the most common tools used
to assess the severity of iron deficiency in any population. The health consequences
of anaemia can lead to many undesired outcomes, such as poor pregnancy out-
comes, impaired physical and cognitive development, increased risk of morbidity in
children and reduced work productivity in adults.'

The WHO determined that approximately two billion people are anaemic, which is
defined as haemoglobin (Hb) concentrations that are below recommended thresholds.”

Received: 3 March 2021
Accepted: 13 May 2021
Published: 28 May 2021

Journal of Blood Medicine 2021:12 377-383 377
© 2021 Albaroodi. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
5Y NG

and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0003-4523-150X
mailto:khansaa.albaroodi@hotmail.com
http://www.dovepress.com/permissions.php
https://www.dovepress.com

Albaroodi

Dove

Iron deficiency-induced anaemia is an important public
health problem in the Eastern Mediterranean region. In the
“Assessment of the Food and Nutrition Situation in Iraq” of
May-June 2000, approximately 800,000 children under 5
were chronically malnourished. The report also indicated
a high prevalence of anaemia in school children; additionally,
the numbers of infants with low birth weight and women
with severe anaemia have increased.” It has been estimated
that more than one-third of the population in the region is
anaemic. Pregnant women and young children are the most at
risk: approximately 50% of pregnant women and 63% of
children under 5 have iron deficiency-induced anaemia.
Recent data on anaemia rates in preschool children, pregnant
women and women of childbearing age show no improve-
ment in the overall situation.”? The WHO considers anaemia
a severe public health problem in Iraq (55.9% of the pre-
school population in Iraq had Hb <110 g/L);' however, these
results had no clinical evidence to rely on because of a lack of
research and data in this area during that time.! In 2011, the
WHO reported that Iraq had a moderate incidence of anaemia
among pregnant and nonpregnant women and children
younger than 59 months.” Many studies have investigated
the incidence of anaemia among children worldwide.®’

By reviewing studies that focus on anaemia in Iraq, we
found a study that investigated the classification of anemia in
Iraq.'® Another study by Taj-Eldin investigated thalassemia
in Iraq.'" A trial to estimate the prevalence of sickle cell
disease was conducted among primary school children.'”
More recently, studies were carried out in Iraq to estimate

13-1 1 .
3716 thalassemia;'” anaemia and

19-21

the prevalence of anaemia;

hookworm;'®

anaemia and pregnancy; anemia among
rheumatoid arthritis patients;*? and Helicobacter pylori and
iron deficiency anaemia.” It is obvious that these studies are
limited and inadequate to support any updates in the docu-
mentation regarding anaemia in Iraq. Therefore, this research
was carried out to emphasize the prevalence of anaemia in
one of Iraq governorates, Karbala. This study aimed to
investigate anaemia among children younger than 14 years
submitted to haematological exams at the Children’s

Teaching Hospital in Karbala, Iraq.

Patients and Methods

This was a cross-sectional study carried out in the
Children’s Teaching Hospital Laboratory Department in
Karbala, Iraq, from 1 July 2019 until 1 September 2019.
During July 2019, 1179 outpatients attended the hospital,
which was close to the number of outpatients who attended
the hospital during August 2019 (1170 outpatients). Among

those patients, we collected data on 234 anaemic patients,
and those patients agreed to participate in the study by
signing a consent form. As the Children’s Teaching
Hospital is the only hospital for children in Karbala, we
can calculate the prevalence of anaemia among children
aged 014 years in Karbala, which was 9.9%.

Researchers collected patient information during their
visit to the laboratory department by abstracting the patients’
haematology results from their records (haemoglobin, hae-
matocrit (HCT), Mean corpuscular volume (MCV), mean
corpuscular haemoglobin (MCH) and red blood cell (RBC)
were measured by using Sysmex; ferritin was measured by
using Cobas e 411; and thalassemia was measured by using
Bio Rad D10). Researchers measured the patient skull dia-
meter (by using a measuring tape wrapped around the widest
possible circumference) and length (also by using
a measuring tape) to compare the growth of these children
with the standard average. Data were analysed by using the
SPSS (version 20) software package (SPSS Inc., Chicago,
IL) and are presented as the frequency in tables and figures as
appropriate. The Shapiro-Wilk test for normality was
applied to the continuous data (skull diameter and length),
and these data were normally distributed (p>0.05). Pearson’s
chi-square test and one-way ANOVA were used to find the
association and differences, respectively, between variables.
The skull diameter and length in relation to the child’s sex
were compared to the WHO reference value child growth
standards.**

A p value <0.05 was considered significant.

Results
After collecting information from the participant’s records,
data were analysed, revealing that the participant mean age
was 4.1 £ 3.4 years, and the mean skull diameter and
length were 48.6 + 4.6 cm and 98.6 + 24.5 cm, respec-
tively. Table 1 summarizes the study participant demo-
graphic data; more than two-thirds of the participants
were younger than 5 years. Approximately, two-thirds of
the study participants were recently diagnosed with anae-
mia, and more than half of them had mild iron deficiency-
induced anaemia, which makes it reasonable that most of
them were not using any medications to treat anaemia.
Patients with thalassemia had a separate centre in the
hospital, and by reviewing centre records, we found that the
proportion of these patients increased over time (Figure 1).
As shown in Table 2, laboratory values were categorized
according to the Children’s Teaching Hospital Laboratory
Department in Karbala, Iraq. The vast majority of the study
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Table | Study Participant Demographic Data

Frequency (%)

Sex

Male 132 (56.4)

Female 102 (43.6)

Total 234 (100)
Age

Less than 5 years 166 (70.9)

5-11 years 54 (23.1)

12—14 years 14 (6)

Total 234 (100)
Time of diagnosis

Recently diagnosed 152 (65)

Less than 6 months 42 (17.9)

More than 6 months 40 (17.1)
Type of anaemia diagnosed

Mild IDA* 138 (59)

Moderate IDA* 73 (31.2)

Severe IDA* 9 (3.8)

Thalassemia 5(2.1)

Normochromic normocytic anaemia 9 (3.8)

Total 234 (100)
Using medications for anaemia

Yes 72 (30.8)

No 162 (69.2)

Total 234 (100)

Abbreviation: *IDA, iron deficiency anaemia.

participants had low levels of ferritin, haemoglobin, MCV,
MCH and HCT, which is logical as far as they are anaemic.

Pearson’s chi-square test was used to examine whether
there was a relationship between the type of anaemia

diagnosed and each of the following: age, sex, ferritin, red
blood cells (RBCs), MCV, MCH, and HCT. The results
showed that there was no significant relationship between
the type of anaemia diagnosed and age or sex. On the other
hand, the type of anaemia diagnosed had a significantly
(P<0.0001) positive relationship with ferritin level (chi-
square value=234, df=8, R=0.35), MCH (chi-square
value=107.5, df=8, R=0.435), and MCV (chi-square
value=46.1, df=4, R=0.26). However, the relationship with
RBC count was significantly negative
value=55.3, df=8, R= - 0.29) (Table 3).

Table 4 displays the mean + SD of the study participant

(chi-square

skull diameter and length in relation to sex and compared
to WHO standards. It was obvious that the mean partici-
pant skull diameter and length were smaller than the
normal range for children below 5 years of age.

Discussion

This study revealed that the most common type of anaemia in
Karbala was iron deficiency-induced anaemia, and patients
did not use any medications to treat it. Microcytic and hypo-
chromic anaemia can be caused by IDA and thalassemia to

the same extent;25 26

some patients had both conditions and
received treatment for only one of them, as the other was not
diagnosed.?’ Differentiation between thalassemia and IDA
can be carried out effectively with serum ferritin, serum iron
and HbA, level estimation; however, recent data suggest that
the red cell distribution width (RDWI) is more advantageous,
as all discriminating factors, including RBC count, MCV and
RDW, are incorporated.”® Another study used the mean

corpuscular haemoglobin concentration and red blood cell

Patients with Thalassemia

4
8
2015 2016 2017 2018 2019
—Number of patients
Figure | Patients with thalassemia.
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Table 2 Study Participant Haematology Laboratory Values

Frequency (%)

Ferritin level

Low <30 (ug/L) 229 (97.9)

Normal (30—400) (pg/L) 4 (1.7)

High >400 (ng/L) | (0.4)

Total 234 (100)
RBC level

Low <4.06 (1076/uL) 26 (11.1)

Normal (4.06-5.30) (1076/ulL) 206 (88)

High >5.30 (1076/uL) 2 (0.9)

Total 234 (100)
Haemoglobin

Low <12 (g/dl) 234 (100)

Normal (12-16) (g/dl) 0
MCV level

Low <76 fL 207 (88.5)

Normal (76-96) fL 27 (11.5)

Total 234 (100)
MCH level

Low <26 pg 218 (93.2)

Normal (26-32) pg 15 (6.4)

High >32 pg | (0.4)

Total 234 (100)
HCT level

Low <38% 233 (99.6)

Normal (38-52)% 1 (0.4)

Total 234 (100)

Abbreviations: RBCs, red blood cells; MCV, mean corpuscular volume; MCH,
mean corpuscular haemoglobin; HCT, haematocrit.

count to differentiate iron deficiency-induced anaemia from
thalassemia.”’ However, a review article showed that despite
the excellent performances of the Green and King index
(IGK), the Ehsani index, and RBC count, none of them
presented sufficient sensitivity and specificity to establish
a diagnosis between thalassemia and IDA, and these tests
require more time-consuming and costly methods.*® As men-
tioned earlier, there is a limitation in studies that investigate
the prevalence of anaemia in Iraq; to the best of our knowl-
edge, this is the first study to investigate this aspect among
children in Karbala, Iraq. Our findings showed that the pre-
valence of anaemia among children aged 0-14 years in
Karbala was 9.9%, which is considered high. A study by
Faraj, Lami et al showed similar findings to ours; a high
prevalence of anaemia among children in Wasit, Iraq, indi-
cates a major nutritional and health problem."> Another study
carried out in Baghdad in 2003 found that anaemia among

adolescents was a health problem of moderate severity."
These results show that anaemia in Iraq may be related to
malnutrition and poverty. A cross-sectional study was con-
ducted to determine the overall and age- and sex-specific
prevalence of anaemia in the city of Mashhad, Iran. The
findings show that anaemia is a considerable public health
problem in Mashhad, Iran, especially among preschool chil-
dren, adult women and the elderly.®

Our study findings revealed that there was no relation
between the type of anaemia and age or sex. In agreement
with these results, a cross-sectional study was carried out to
determine the prevalence of anaemia among preschool chil-
dren in a rural village in the Northern State of Sudan and
showed that the prevalence of anaemia was not significantly
associated with any of the studied demographic and socio-
economic factors (sex, economic status of the family,
mother’s literacy or family size) or the health of the child.®
Additionally, another study in Istanbul showed no significant
relationship between the prevalence of anaemia and student
age or sex.”' On the other hand, a study was carried out to
assess the health and nutrition of Syrian refugees affected by
the conflict; the results showed that global acute malnutrition
is relatively low in the assessed Syrian refugee populations.
However, these study results indicate a serious public health
problem among women and children, especially in the
Zaatari camp.” Another study investigated the prevalence of
ID and IDA among Syrian children, the effectiveness of oral
iron supplements in the management of ID, and the diagnos-
tic effectiveness of conventional iron markers. The results
revealed a high prevalence of anaemia, ID, and IDA among
a group of apparently healthy Syrian children.” However, this
aspect can be considered a limitation in our study, as we did
not investigate nutritional levels among the participants.

Our study findings showed that there were more male
participants than females in the study sample, indicating that
anaemia is more common among males than females; agree-
ing with our findings, Giir, Y1ldiz et al reported a markedly
higher risk for anaemia and Fe deficiency in men, indicating
higher Fe requirements in boys than in girls,*' and another
study carried out in Wasit showed similar findings."> In addi-
tion, many studies have investigated anaemia and pregnancy;
a study in Baqubah found that anaemia during pregnancy is
a major health problem, and iron deficiency anaemia was
common.'? On the other hand, another study among emigrated
Yazidis people in the Khanki camp in Duhok, a city in Iraqi
Kurdistan, found that iron deficiency-induced anaemia had
a high prevalence among residents of this camp, especially
among pregnant women. In addition, there was a strong
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Table 3 Relationship Between the Type of Anaemia Diagnosed and Haematology Parameters
Type of Anaemia Diagnosed Pearson’s df P value | Pearson’s
Chi- R Value
Mild | Moderate | Severe | Thalassemia | Normochromic s
uare
IDA IDA IDA Normocytic 9
i Value
Anaemia
Sex Female 56 34 6 2 4 2.75 4 0.66 —0.055
Male 82 39 3 3 5
Age <5 95 51 9 5 6 14.6 8 0.066 —0.006
years
5-11 38 15 0 0 |
years
12-14 5 7 0 0 2
years
Ferritin | Low 138 73 9 0 9 234 8 <0.0001 0.35
Normal 0 0 0 4 0
High 0 0 0 | 0
RBC Low 6 10 4 2 4 55.3 8 <0.0001 -0.29
Normal 132 62 5 2 5
High 0 I 0 | 0
MCV Low 120 73 9 4 [ 64.1 4 <0.0001 0.26
Normal 18 0 0 | 8
MCH Low 131 72 9 5 | 107.5 8 <0.0001 0.435
Normal 7 | 0 0 7
High 0 0 0 0 |
HCT Low 137 73 9 5 9 0.69 4 0.951 —0.042
Normal | 0 0 0 0

Abbreviations: IDA, iron deficiency anaemia; RBCs, red blood cells; MCV, mean corpuscular volume; MCH, mean corpuscular haemoglobin; HCT, haematocrit.

significant relationship between iron deficiency-induced anae-
mia and low serum zinc.?’ Furthermore, a cross-sectional
study was carried out in Al-Diwaniyah, Iraq, and showed
that maternal anaemia affects the anthropometric measure-
ments of newly delivered full-term neonates.”’ Our study
showed an increase in the incidence of thalassemia over
time, a warning sign to work towards minimizing its risks.
Conversely, another study investigated the prevalence of tha-
lassemia minor among college students in Kurdistan (7.7%)."”
In Basrah, a study investigated haemoglobinopathies and glu-
cose-6-phosphate dehydrogenase (G6PD) deficiency and
found that there was an association between G6PD deficiency
and haemoglobinopathies and thalassemia.'* Many studies
were carried out in Iraq to find any relationship between

anaemia and other diseases.'®'®**** However, poor quality
of life in Iraq can be the main reason for this high prevalence,
as indicated by a recent study that found an association
between selected water and sanitation indicators and
anaemia.>” Our study findings show that the mean participant
skull diameter and length were under the normal range for
children below 5 years of age, which indicates that poor

nutrition and anaemia affected child growth in this sample.

Conclusion

In conclusion, participants with IDA took over the essential
element among other types of anaemia existing in Karbala
Iraq, and their need to be treated is one of the priorities. This
study highlights the prevalence of anaemia among children up
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Table 4 Mean Participant Skull Diameter and Length in Relation to Age and Sex

Sex Age N Skull Length Skull Diameter

Group . . .

Study Participants Reference Length (cm) Study Participants Reference Skull diameter
Mean £SD (cm) Less Than 5 Years Mean £SD (cm) (cm) Less Than 5 Years

Female | Less than 63 85.1+15.2 1184 46.3+4.6 52.6

5 years

511 32 126.9+12.1 52.6+2.2

years

12-14 7 145£9.7 55.6+4.3

years

Total 102 102.3+26.4 48.9+5.2
Male Less than 100 85.8+15.1 118.7 47+3.8 535

5 years

511 28 124.7£9.9 52%1.6

years

12-14 4 140.5+8.8 52.5+2.6

years

Total 132 95.7+22.6 48.3%1

to 14 years of age in Karbala, and future studies should be
encouraged to link anaemia with other environmental and
nutritional factors that play an important role in its incidence.
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