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Abstract. Anemia is a common problem of public health which associated with an
increased risk of morbidity and mortality especially in children of poor countries. This
study aimed to determine the prevalence and factors that related with anemia in
children at pre-school going age. The current study includes 90 children (48 male
and 42 female). According to age, 60% of children were under 3 years old, the rest
(40%) of children were between 3-6 years old. For male children aged 1-3 years,
the hemoglobin level was 6.77 g/dL and 31.25% of them had severe hemoglobin
deficiency. As for females in the same age group, the hemoglobin level was 7.40
g/dL, but most of them ( 59.52% ) suffered from moderate anemia. Iron deficiency
was found in 14.58 % of male and 23.81% of female, however thalassemia was
diagnosed in 18.75 % and 14.29 % of male and female, respectively with non-
significant difference (P=0.50). In addition, 41.67% of the male children and
19.05% of the female children were malnourished. Diarrhea was common in both
males and females where 39.59 % of males and 54.76% of females presented
symptoms of diarrhea. In conclusion, the anemia in children under six years is
complex, and highly associated with nutritional status, disease processes, and socio-
economic status. If these causes are tackled through better nutrition, access to
health and quality education anemia prevalence amongst this group might be greatly
reduced.

Highlights:

1. High Prevalence in Young Children — Anemia is common among preschool
children, with those under three years old being the most affected.

2. Nutritional Deficiencies & Health Conditions — Iron deficiency, thalassemia,
malnutrition, and diarrhea contribute significantly to anemia in both male and
female children.

3. Need for Comprehensive Interventions — Addressing anemia requires improving
nutrition, healthcare access, and socio-economic conditions to reduce its
prevalence.

Keywords: Anemia in Children, Iron Deficiency Anemia, Malnutrition, Chronic
Infections.

Introduction

Anemia, defined as a reduction in the number of red blood cells or hemoglobin

concentration, is a prevalent public health issue worldwide, particularly affecting children
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under six years of age. This age group is especially vulnerable due to their rapid growth
and increased nutritional needs [1]. In children under 5 years of age, anemia was a
major public health problem in low-, middle-, and high-income countries. Anemia defined
by (World Health Organization) as a blood hemoglobin concentration of less than 11
g/dL in children under five years of age [2] [3]. Also, defined as a major cause of adverse
health outcomes such as stunting, impaired cognitive development, impaired immunity,
disability, and increased risk of disease and death. [4] [5]. About 43% of children under
five in the world is anemic; anemia prevalence also varies widely between low and middle
income countries (LMIC). Anemic children live in LMICs and Ghana and Cuba report
highest prevalence rate (78%) and Cuba the lowest (26%). WHO reports that the African
region has the highest proportion (62%) of anemic children. Several factors contribute
to the development of anemia in this population, including nutritional deficiencies,
infectious diseases, genetic conditions, and socioeconomic factors [6] [7]. One of the
leading causes of anemia in children is nutritional deficiencies, particularly of iron, folate,
and vitamin B12, which are essential for red blood cell production. Iron-deficiency
anemia is the most common form, often linked to insufficient dietary intake of iron-rich
foods such as meat, fish, and leafy greens, or poor absorption due to gastrointestinal
conditions. Malnutrition, common in low- and middle-income countries, exacerbates the
problem by limiting access to these critical nutrients [8] [9]. Infectious diseases also play
a significant role in the development of anemia in young children. Malaria, for example,
is @ major cause of hemolytic anemia in endemic regions due to the destruction of red
blood cells by the parasite [10] [11]. Intestinal parasites, such as hookworms, further
contribute to anemia by causing chronic blood loss and impairing nutrient absorption.
Moreover, genetic conditions such as sickle cell disease and thalassemia are important
hereditary causes of anemia in specific populations. These conditions affect the structure
and function of hemoglobin, leading to chronic anemia from an early age [12]. Finally,
socioeconomic factors, including poverty, inadequate healthcare access, and poor
sanitation, exacerbate these issues, particularly in resource-limited settings [13].
Therefore, the purpose of reporting this study is to establish the causes of anemia in
children below the age of 6 vyears and the relationship between the

biological/pathological factors.
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Materials and Methods
A-Study Design and Population

This is a cross-sectional study of 90 children with anemia aged from 1month to
6 years. The study included children under the age of 6 years suffering from anemia in

hospitals in Al-Nasiriyah city, southern Iraqg.

B-Sampling Method

The data were collected for this study and information was taken Children
diagnosed with anemia were recruited from the Bint Al-Huda Teaching Hospital and
Mohammed Al Mousawi Hospital from the period from February to the end of July 2024.
Anemia was defined based on hemoglobin (Hb) levels below the normal age-specific

range

C- Data Collection

Information obtained for each child included demographic information, nutritional
status and breakfast intake, socio-economic status, and past medical history, including
any chronic disease such as malnutrition or diarrhea. Venous blood was collected for
haemoglobin estimation and detection of causes of anaemia including iron deficiency or

thalassemia etc.

D-Measurement of Hemoglobin Levels

Hemoglobin concentration was estimated using automated hematology analyzer-
China 2013. Hb levels of all the children were measured, and then classified under mild,

moderate, and severe anemic groups according to the WHO standards.

E-Socioeconomic and Nutritional Data

Data on the children’s housing and parental SES was collected from hospital data.
The socioeconomic status was classified into three categories: weak, medium, and well-
off.

F-Statistical Analysis
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SPSS version 20 software was used to analyze the collected data. To provide an
account of the demographic and clinical details of the participants, descriptive statistics
were applied. Sex differences and differences between age categories were identified
with the help of chi square and t test. The results showed statistical significance at p
<0.05.

Results

The present study was designed to detect anemia in children aged from one
month to 6 years. The current study included 90 children, 48 males and 42 females.

In the table (1), 58.88% of male children suffering from anemia were within the
age group less than 1month to 3 years, while 41.67% of them were within the age group
from 3.1 to 6 years. As for female children, 61.90% of them were within the age group
less than 1month to 3 years and 38.10% of them were within the age group from 3.1 to
6 years, without significant differences between male and female according to age group
(P=0.73)

Table 1. Distribution of Children with Anemia According to Ages

Children n Age (years) (n %) P value
with anemia <1lmonth -3 years 3.1 -6 years
Male 48 28 (58.88%) 20 (41.67%) 0.73
Female 42 26 (61.90%) 16 (38.10%)
Total Q0 54 (60%) 36 (40%) 90(100%)

X2=0.11 ,df=1 , P.value < 0.05 Significant
The present study recorded a decrease in hemoglobin levels in all children. In
age group less than 1 month to 3 years, the hemoglobin level was 6.77 + 1.20 and 7.40
% 1.21 in male and female children, respectively as shown in table 2.
Table 2. Hb Level in Children with Anemia

Children with Hb level (mean + SD)
anemia <1month - 3 years 3.1 -6 years
Male 6.77 £ 1.20 8.53 + 0.76
Female 7.40 £ 1.21 8.39 £ 0.81
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T.value 1.91 -0.52

p.value 0.06 0.60

df =88 , *P.value = 0.05 Significant
The current study found 31.25 % of male children have severe deficiency of Hb,
while 45.83% and 22.92% have moderate and mild deficiency of Hb, respectively. As
for female, the majority of children with anemia (59.52%) have moderate deficiency of

Hb as shown in figure 1

Fig.1: Hb state
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Figure 1. Hemoglobin Deficiency Severity in Male and Female Children with Anemia

The majority of children with anemia (males and females) live in middle-income
families. The current study found that 50% and 42.86 % of males and females,

respectively, live in middle-income families.

Table 3. Distribution of Children with Anemia According Living State

Childrenwith | N Living State (n %) P Value
Anemia Weak Medium Well
Male 48 8 (16.67%) 24 (50%) 16 (33.33%) 0.32
Female 42 4 (9.52%) 18 (42.86%) 20 (47.62%)
Total 90 12 (13.33%) 42 (46.67%) 36 (40%) 90 (100%)

X2=224 ,df=2 , P.value < 0.05 Significant
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This study showed 14.58 % of male children suffered from iron deficiency, while
18.75 % suffered from thalassemia. As for female children, 23.81% suffered from iron
deficiency and 14.29 % suffered from thalassemia with non-significant difference
(P=0.50).

Table 4. Children with Iron Deficiency and Thalassemia Anemia

Children N Children with anemia (n %) P value
with anemia Iron deficiency Thalassemia None
Male 48 7 (14.58%) 9 (18.75%) 32 (66.67%) 0.50
Female 42 10 (23.81%) 6 (14.29%) 26 (61.90%)
Total 90 16 (17.78%) 15 (16.67%) 59 (65.56%) 90 (100%)

X2=135 ,df=2 , P.value < 0.05 Significant

The present study recorded that 39.59% and 54.76% of male and female
children, respectively, suffer from diarrhea. While the current study found that 41.67%
of males suffer from malnutrition and 19.05% of female children suffer from malnutrition

as shown in Fig.2.

’e Fig. 2: medical condition
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Figure 2. Prevalence of Malnutrition and Diarrhea Among Anemic Children

According to the educational level of the mothers, the current study found that
the majority of mothers of children with anemia were in the middle school stage. Fig.3.
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Fig.3: Mother educational level
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Figure 3. Educational Level of Mothers of Anemic Children
Discussion

Anemia, as a sign of overall health, in which the number of RBC or the amount
of oxygen in them is lower than normal and that the dropped, it is low incapable of
meeting one’s physiological requirements [14] [15]. The present study noted a reduction
in the hemoglobin levels among all cases. The children aged <1 month to 3 years were
more probable to have anemia than children aged 3.1 to 6 years. These may be because
of early weaning and unhealthy diets or continuing to breast feed for especially long
times as observed in [16] especially if the mothers have low levels of iron. Moreover, it
has been also suggested that the longer the duration of breastfeeding, the more severe
the anemia in children because breast milk is low in iron. [17] [18] [19]. There were no
significant differences in anemia prevalence by sex of the child (Table 2) which agrees
with results of previous researches [20] [21], In contrast, As stated by reports , Ethiopian
female are less possible than male to be anemic [22]. while the study found 31.25 % of
male children have severe deficiency of Hb, while 45.83% and 22.92% have moderate
and mild deficiency of Hb, respectively in Fig. 1. Regarding female, majority of children
with anemia (59.52%) identified to have moderate deficiency of Hb. Anemia can
therefore be classified according to WHO as mild, moderate and disease burden in a
community if the prevalence is 5 to 19.9%, 20 to 39.9% and more than 40%

respectively. Therefore, the degree of anemia in this study is relatively moderate thus
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we can term this as a mild public health problem [23]. In (Table 3 and Fig. 3), we found
no association between maternal characteristics such living condition and educational
achievement, and anaemia in contrast to other studies. An education level and the
mother's profession were associated with anaemia elsewhere [24]. Mothers' higher
education protects against anaemia in childhood [25] [26].

Malnutrition, diarrhea, iron deficiency, and anaemia were associated (Table 4 and
Fig. 2). This is consistent with findings from other studies; however, they found an
association between increased prevalence of anemia and children's dietary preferences.
under 5 years of age [27] [28]. Meinzen-Der notified that infants who are exclusively
breastfed for six months in developing countries may be at greater risk of developing
anemia, especially among mothers with low iron levels. Additionally, there is a proof that
the prolong the duration of exclusive breastfeeding, the more severe the anemia in
children due to the lower iron levels in breast milk leading to iron deficiency anemia [29]
[30] Iron deficiency is reported to be the most common nutrient deficiencies globally;
epidemiological evidence indicates that its prevalence is much higher among infants,
preschool children, and adolescents [31]. Another study found anemia prevalence of
13.2% among children under five attending Bole Hora General Hospital. Factors
associated with anemia include (intestinal protozoan infections, soil-transmitted helminth
infections, and malaria), which cause diarrhea in severe cases, emphasizing the need for
early diagnosis and prevention [32]. The one most frequently seen in children is
microcytic anemia which is majorly as a result of iron deficiency, often resulting from
low dietary intake. Therefore, anemia in children is easily treatable with supplemental
iron and if intervention is done early, there is no massive loss of cognition [33]. Rare
causes of microcytic anemia include thalassemia, Iron deficiency anaemia coexists in
over one-third of children with beta thalassemia minor, potentially increasing its severity.
It should be identified and treated in thalassemia minors and at other times anemia of

chronic diseases [34].

Conclusions

The prevalence of anemia was higher and it represents a health problem among
children under 6 years of age. It can be caused by, among other things, nutritional
deficiencies, poor eating habits, excessive growth rate, parasitic infections, genetic


https://doi.org/10.21070/ijhsm.v2i1.111

Indonesian Journal on Health Science and Medicine

Vol 2 No 1 (2025): July
ISSN 3063-8186. Published by Universitas Muhammadiyah Sidoarjo
Copyright © Author(s). This is an open-access article distributed under the terms of
the Creative Commons Attribution License (CC-BY).
https://doi.org/10.21070/ijhsm.v2i1.111

conditions and chronic diseases. There were no significant differences between children
suffering from anemia according to sex. Early detection can help reduce the permanent
consequences of a long-term health problem while at the same time helping in positive

healthy development.

References

[1] J. L. Smith dan S. Brooker, “Impact of Hookworm Infection and Deworming on
Anemia,” PLoS Negl. Trop. Dis., vol. 11, no. 6, him. 0006000, 2017.

[2] W. H. Organization, “Haemoglobin Concentrations for the Diagnosis of Anaemia
and Assessment of Severity.” WHO, 2011.

[3] M. Health, "Community Development, Gender, Elderly and Children (MoHCDGEC,”
dalam Ministry of Health (MoH), National Bureau of Statistics (NBS, Tanzania and
Rockville, Maryland, USA: Dar es Salaam, 2016.

[4] A.A.Hamad, H. M. Mustafa, dan O. A. Mohsein, “Detection of the Levels of Immune
Cytokines (IL-4, IL-5, TNF-a) in School-Age and Preschoolers with an Ascaris
lumbricoides Infection,” J. Parasit. Dis., vol. 48, no. 1, him. 1-6, 2024.

[5] P. A. Parbey, E. Tarkang, dan E. Manu, "Risk Factors of Anaemia Among Children
Under Five Years in the Hohoe Municipality, Ghana: A Case Control Study,” Anemia,
him. 2139717, 2019.

[6] R. H. Simbauranga, E. Kamugisha, dan A. Hokororo, “Prevalence and Factors
Associated with Severe Anaemia Amongst Under-Five Children Hospitalized at
Bugando Medical Centre, Mwanza, Tanzania,” BMC Hematol., vol. 15, no. 1, him.
13, 2015.

[7] K. Takele, T. Zewotir, dan D. Ndanguza, “Risk Factors of Morbidity Among Children
Under Age Five in Ethiopia,” BMC Public Health, vol. 19, no. 1, him. 942, 2019.

[8] 1. E. Ewusie, C. Ahiadeke, dan J. Beyene, “Prevalence of Anemia Among Under-5
Children in the Ghanaian Population: Estimates from the Ghana Demographic and
Health Survey,” BMC Public Health, vol. 14, no. 1, him. 626, 2014.

[9] W. H. Organization, “The Global Prevalence of Anemia in Children.” WHO, 2021.

[10] N. J. White, “Malaria,” The Lancet, vol. 391, no. 10130, him. 1608-1621, 2018.

[11] Z. Getaneh, B. Enawgaw, G. Engidaye, M. Seyoum, M. Berhane, dan Z. Abebe,
“Prevalence of Anemia and Associated Factors Among School Children in Gondar
Town Public Primary Schools, Northwest Ethiopia: A School-Based Cross-Sectional
Study,” PLoS One, vol. 12, no. 12, him. 0190151, 2017.

[12] D. J. Weatherall, “The Inherited Diseases of Hemoglobin: An Expanding Global
Health Problem,” Blood, vol. 115, no. 22, him. 4331-4336, 2020.

[13] U.N.I.C.E.F., “State of the World’s Children: Nutrition, Health, and Anemia.”
UNICEF, 2020.

[14] W. H. Organization, Accelerating Anaemia Reduction: A Comprehensive Framework
for Action. WHO, 2023.

[15] J. J. Irwin dan J. T. Kirchner, “Anemia in Children,” Am. Fam. Physician, vol. 64,
no. 8, him. 2001, 2010.

[16] J. K. Meinzen-Derr, M. L. Guerrero, dan M. Altaye, “Risk of Infant Anemia is
Associated with Exclusive Breast-Feeding and Maternal Anemia in a Mexican
Cohort,” J. Nutr., vol. 136, no. 2, him. 452-8, 2006.


https://doi.org/10.21070/ijhsm.v2i1.111

Indonesian Journal on Health Science and Medicine

Vol 2 No 1 (2025): July
ISSN 3063-8186. Published by Universitas Muhammadiyah Sidoarjo
Copyright © Author(s). This is an open-access article distributed under the terms of
the Creative Commons Attribution License (CC-BY).
https://doi.org/10.21070/ijhsm.v2i1.111

[17] S. Buck, K. Rolnick, dan A. A. Nwaba, “Longer Breastfeeding Associated with
Childhood Anemia in Rural South-Eastern Nigeria,” Int. J. Pediatr., him. 9457981,
2019.

[18] R. M. Burke, P. A. Rebolledo, dan A. M. Aceituno, “Effect of Infant Feeding Practices
on Iron Status in a Cohort Study of Bolivian Infants,” BMC Pediatr., vol. 18, no. 1,
him. 107, 2018.

[19] I. B. Mboya, R. Mamseri, B. J. Leyaro, J. George, S. E. Msuya, dan M. Mgongo,
“Prevalence and Factors Associated with Anemia Among Children Under Five Years
of Age in Rombo District,” no. vol. 9. Kilimanjaro Region, Northern Tanzania, him.
1102, 2023.

[20] G. M. Pita, S. Jiménez, dan B. Basabe, “Anemia in Children Under Five Years Old in
Eastern Cuba, 2005-2011,” MEDICC Rev., vol. 16, no. 1, him. 16-23, 2014.

[21] 1. D. Legason, A. Atiku, dan R. Ssenyonga, “Prevalence of Anaemia and Associated
Risk Factors Among Children in North-Western Uganda: A Cross-Sectional Study,”
BMC Hematol., vol. 17, no. 1, him. 10, 2017.

[22] S. H. Mohammed, T. D. Habtewold, dan A. Esmaillzadeh, “Household, Maternal,
and Child-Related Determinants of Hemoglobin Levels of Ethiopian Children:
Hierarchical Regression Analysis,” BMC Pediatr., vol. 19, no. 1, him. 113, 2019.

[23] R. A. Ahmed dan I. M. Osman, “Clinical and Hematological Pattern of Chronic
Lymphocytic Leukemia in Sudanese Patients,” Int. Blood Res. Rev., vol. 7, no. 1,
him. 1-10, 2017, doi: 10.9734/IBRR/2017/31359.

[24] P. A. Parbey, E. Tarkang, dan E. Manu, “Risk Factors of Anaemia Among Children
Under Five Years in the Hohoe Municipality, Ghana: A Case-Control Study,” Anemia,
him. 2139717, 2019.

[25] S. Goswmai dan K. K. Das, “Socio-Economic and Demographic Determinants of
Childhood Anemia,” J. Pediatr. Rio J, vol. 91, no. 5, him. 471-477, 2015.

[26] O. Ngesa dan H. Mwambi, “Prevalence and Risk Factors of Anaemia Among Children
Aged Between 6 Months and 14 Years in Kenya,” PLoS One, vol. 9, no. 11, him.
113756, 2014.

[27] J. R. Khan, N. Awan, dan F. Misu, “Determinants of Anemia Among 6-59 Months
Aged Children in Bangladesh: Evidence from Nationally Representative Data,” BMC
Pediatr., vol. 16, no. 1, him. 3, 2016.

[28] D. Kejo, P. M. Petrucka, dan M. H. Martin, “Prevalence and Predictors of Anemia
Among Children Under 5 Years of Age in Arusha District, Tanzania,” Pediatr. Health
Med. Ther., vol. 9, him. 9-15, 2018.

[29] S. Buck, K. Rolnick, dan A. A. Nwaba, “Longer Breastfeeding Associated With
Childhood Anemia in Rural South-Eastern Nigeria,” Int. J. Pediatr., him. 9457981,
2019.

[30] R. M. Burke, P. A. Rebolledo, dan A. M. Aceituno, “Effect of Infant Feeding Practices
on Iron Status in a Cohort Study of Bolivian Infants,” BMC Pediatr., vol. 18, no. 1,
him. 107, 2018.

[31] A. Tekin dan S. Unal, “Iron Deficiency Anemia in Infancy, Childhood, and
Adolescence,” Turk. Arch. Pediatr., vol. 58, no. 4, him. 358-362, 2023.

[32] A. Aliyo dan A. Jibril, “*Anemia and Associated Factors Among Under Five-Year-Old
Children Who Attended Bule Hora General Hospital in West Guiji Zone, Southern
Ethiopia,” J. Blood Med., vol. 13, him. 395-406, 2022.

10


https://doi.org/10.21070/ijhsm.v2i1.111

Indonesian Journal on Health Science and Medicine

Vol 2 No 1 (2025): July
ISSN 3063-8186. Published by Universitas Muhammadiyah Sidoarjo
Copyright © Author(s). This is an open-access article distributed under the terms of
the Creative Commons Attribution License (CC-BY).
https://doi.org/10.21070/ijhsm.v2i1.111

[33] E. H. Siegel, R. J. Stoltzfus, S. K. Khatry, S. LeClerq, J. Katz, dan J. M. Tielsch,
“Epidemiology of Anemia Among 4- to 17-Month Children Living in South Central
Nepal,” Eur. J. Clin. Nutr., vol. 60, no. 2, him. 228-235, 2006.

[34] A. Aliyo dan A. Jibril, “"Anemia and Associated Factors Among Under Five-Year-Old
Children Who Attended Bule Hora General Hospital in West Guji Zone, Southern
Ethiopia,” J. Blood Med., vol. 13, him. 395-406, 2022.

11


https://doi.org/10.21070/ijhsm.v2i1.111

