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ABSTRACT 

Anemia is a very important nutritional issue all over the world. It is most commonly present in 

preschool children with a prevalence of47.4%. Factors like low socio-economic status, large family size, 

ignorance and illiteracy are associated with anemia among children less than five years. Aim: To estimate 

the prevalence of anemia and identify the factors associated with it in children aged 2–5 years.  

Patients and Methods: A cross sectional study included 798 pre-school children (2–5 years of age) 

selected from those children who visited health care centres and Heevi Pediatric Teaching Hospital. 

Dietary, biochemical and anthropometrical, and information were collected through a 

questionnaire. Children with hemoglobin (Hb) values of <11.0 g/dl were considered anemic. Heights, 

weights and Body Mass Index [BMI] were measured. Children with [BMI] above 85
th

 centile was 

considered as overweight and above 95
th

 centile as obese. Data such as past breastfeeding practices, birth 

weights, time of starting weaning food, duration of breastfeeding, type of weaning food, time of starting 

infant formula, child’s chronic illness, child’s eating habits, mother’s age, occupation and education were 

collected.  

Results: The overall incidence of anemia is 29.8% (238/798). The male: female ratio 1.03:1 in the 

anemic children. The body weight of the anemic patients was most commonly between 5
th

 and 85
th

 

centiles, 155 (65.12%). The most frequent birth weight of the anemic patients was between 2.5 and 4 

Kg,191(80.25%). Most of anemic patients had history of breast feeding for equal to or more than six 

months ,113(47.47%). The weaning foods of most of the anemic patients were cereals, vegetables and fruit 

146 (61.34%). About 139 (58.4%) of patients were eating regularly and 156 (65.54%) with the family. 

Chronic illnesses were present in 63 (26.47%) among anemic patients. About 135(56.72%) of anemic 

patients had less than three siblings. The age of the mothers was less than 30 years in 112(47.05%). 

Illiterate mothers were 63(26.47%) among anemic patients and only 18 (7.56%) were employed mothers. 

The significant association was with the age (p<0.038), the frequency of eating with family (p<0.01) and 

chronic illnesses (p<0.001). There was a strongly significant correlation between hemoglobin 

concentration and age group, weight and height. Female was 1.009 times more likely to be anemic.  

 Conclusion: The overall incidence of anemia is 29.8%. The gender, the age of starting weaning foods, 

the type of weaning foods and the presence of chronic illnesses are significant
 
factors associated with the 

risk of anemia in the children in Duhok.  
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INTRODUCTION 

 

nemia is a very important nutritional 

issue all over the world that involves 

around 1.62 billion persons all over the world. It 

is most commonly present in preschool children 

with a prevalence of47.4%
1
.
 
 

In the developing countries with low-and 

middle-income, its prevalence among 6–59-

month age children were >20% based on latest 

demographic and health survey (DHS) report 

rounds that classified it as a severe public health 

problem
2,3

. Factors like low socio-economic 

status, large family size, illiteracy and ignorance 

are associated with the presence of anemia in 

children aged under five years. Intestinal 

helminths and hook worm infestations can lead 

to gastro-intestinal blood loss and depleting iron 

stores with resultant impaired erythropoietin
2
. 

Consequently, the malabsorption and appetite 

A 
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inhibition worsen micronutrient deficiency and 

anemia
4
.  

The bad health effects of anemia in under five 

age children are mainly poor mental 

performance, impaired tolerance to infection and 

even death due to anemic heart failure
2,4

. 

Multifactorial etiology of anemia has been 

found since numerous studies concluded that 

more than 50% of the burden of anemia is due to 

iron deficiency anemia globally 
5
. The key 

causative factor of anemia in children is the 

nutritional factors but the contribution of these 

factors to the risk of anemia is not well known 

and may vary with the infection level and the 

diet quality. It has been found that around 37% 

of cases of anemia among West African 

preschool children could be cured by only 

correcting the nutrition factors related 
6
. 

Several factors predispose to anemia and 

43% of anemia cases in childhood are due to 

iron deficiency
7
. The deficiency may result from 

poor dietary intake, malabsorption, chronic 

blood loss, and increased demand for iron during 

rapid growth. Other causes of anemia include 

vitamin B12, folate and Vitamin A deficiencies, 

intestinal helminths, Malaria, chronic disease, 

viral infections, hemolysis, hemoglobinopathies, 

and bone marrow disorders
7-9

. Various studies 

also revealed that factors such as sex, age, early 

initiation of complementary food, residence, 

maternal health status, under-nutrition, poor 

socioeconomic status and maternal education are 

associated significantly with anemia
10,11.

 In 

children, major health issues, such as 

behavioural problems, poor motor and cognitive 

development can result from iron deficiency
1,7

. 

Prevalence of anemia is affected by 

socioeconomic factors such as household wealth 

status, education, wealth index of communities, 

occupation
12-14

, sex, age, maternal age
15,16

, 

maternal anemia
15,17

, malnutrition (especially 

stunting) 
16

, recent diarrhea, insufficient meals 

per day, worm infestations and fever
15,17,19

. 

 The anemia prevalence in children of 

preschool-age in middle east remains relatively 

high
1
. Identifying children at risk for iron 

deficiency anemia is vital. It is necessary to 

specify the factors related between mothers and 

children for the sake of developing successful 

programs of education and intervention. This 

study aims to estimate the prevalence of anemia 

and identify the associated factors among 

children aged 2–5 years in Duhok. 

 

 

Patients and Methods 

A cross sectional study was conducted in 

Duhok north of Iraq in the period from June 

2021 to February 2023. A sample of 798 pre-

school children (2–5 years of age) were selected 

from those children who visited health care 

centres and Heevi Pediatric Teaching Hospital. 

The enrolled subjects were either healthy 

children and visited the hospitals with their 

parents or they had simple diseases that could be 

treated as outpatient like upper respiratory tract 

infections, gastroenteritis, hepatitis, urinary tract 

infections. We excluded from the study any 

child who had hemoglobinopathies, Fanconi 

anemia, chronic kidney diseases, malabsorption 

diseases and children receiving vitamins and 

minerals regularly. Also, subjects were excluded 

from the study were: very low birth weight 

(<1500 g), children’s age <2 and >5 and 

incomplete questionnaire. 

 

Anthropometrical, biochemical and dietary 

information were collected for the study through 

a questionnaire that was developed and validated 

during that period. Children aged below 5 years 

who had hemoglobin (Hb) values of <11.0 g/dl 

were regarded as anemic. We measured their 

heights without shoes through the use of a 

stadiometer and their weights also in light 

clothing and without shoes using electronic 

balances. Body Mass Index [BMI] for age was 

used to recognize overweight and obese 

children. Those who had Body Mass Index 

[BMI] >85
th
 centile was regarded as overweight 

and those above 95
th
 centile as obese.  

Using the questionnaire, we collected data 

such as past breastfeeding practices, birth 

weights, child’s eating habits, time of starting 

weaning food, duration of breastfeeding, time of 

starting infant formula, child’s chronic illness, 

type of weaning food and whether the child ate 

regularly and the frequency of eating with the 

family were collected through the use of the 

questionnaire. Also, the mother’s education, age 

and occupation information were collected in the 

questionnaire  

Statistical analyses were carried out using 

SPSS 23. The level of statistical significance 

was set at 0.05. The chi-square test or Fisher’s 

exact test were used to assess the association 

between two qualitative variables wherever 

appropriate. Pearson’s correlation was used to 

test the significant association between two 

quantitative variables. Multiple logistic 

regressions were used to estimate the risk of 
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different factors on the prevalence of anemia (0 

for absent and 1 for present) after 

controlling/confounding between them. The 

adjusted odds ratios and their 95% CI for 

significantly associated factors were reported 

 

RESULTS 

 

The study population was 798 children of 

whom 238 were anemic. The overall incidence 

of anemia in this study is 29.8%. The male: 

female ratio was 1.04:1 in the study sample and 

1.03:1 in the anemic children. The body weight 

of the anemic patients was most commonly 

between 5
th
 and 85

th
 centiles, 155(65.12%). The 

most frequent birth weight of the anemic patients 

was between 2.5 and 4 Kg,191(80.25%). Most of 

anemic patients had history of breast feeding for 

equal to or more than six months ,113(47.47%). 

The weaning foods of most of the anemic 

patients were cereals, vegetables and fruit in 

146(61.34%). Among anemic patients, 

139(58.4%) patients were eating regularly and 

156(65.54%) were always eating with the 

family. Chronic illnesses were present in 

63(26.47%) anemic patients. Most of the anemic 

patients, 135(56.72%) had less than three 

siblings. The age of the mothers of anemic 

patient was less than 30 years in 112(47.05%). 

Illiterate mothers were 63(26.47%) among 

anemic patients and only 18(7.56%) were 

employed mothers. The significant association 

was with the age, the frequency of eating with 

family and chronic illnesses. These 

characteristics are shown in table-1-.

 

Table (1): Prevalence of anemia among children according to child characteristics (n = 798). 

Variables  Anemia Non anemic Number p-Value 

Child’s age (years)    

2 71 121 192 0.038 

3 56 151 207  

4 61 134 195  

5 50 154 204  

Gender     

Female 117 274 391 0.952 

Male 121 286 407  

Weight centile    

<5 67 128 195 0.106 

>95 5 22 27  

5_85 155 371 526  

85-95 11 39 50  

Birth weight    

< 2.5 40 71 111 0.253 

>4 7 13 20  

2.5-4 191 476 667  

Duration of breastfeeding   

<1 73 150 223 0.709 

=>6 113 276 389  

1_2 22 54 76  

3_5 30 80 110  

type of weaning food    

cereals 48 144 192 0.135 

cereals, fruits & vegetables 146 311 457  

family foods 29 85 114  

fruit& vegetables 8 11 19  
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Child eat meals regularly   

No 99 197 296 0.086 

Yes 139 363 502  

Frequency of child eating with family   

Always 156 415 571 0.01 

Sometimes 63 121 184  

Once a day 13 10 23  

Twice a day 6 14 20  

Chronic illness   0.001 

Yes 63 83 146  

No 175 477 652  

No. of siblings    

<3 135 320 455 0.993 

3_5 86 200 286  

=>6 17 40 57  

Age of mother (years)    

<30 112 251 363 0.737 

30-39 100 252 352  

=>40 26 57 83  

Mother’s level of education   

Graduate 48 118 166 0.828 

Preparatory 37 70 107  

Intermediate 36 86 122  

Primary 54 126 180  

Illiterate 63 160 223  

Mother’s working status   

Homemaker 220 501 721 0.193 

Working 18 59 77  

 
According to Table 2, there was a strongly 

significant correlation between hemoglobin 

concentration and each of age, weight and height 

while the correlation with BMI was not 

significant

 

Table (2): Correlation of quantitative variables with Hemoglobin concentrations 

Variables Hemoglobin 

 mean St. Deviation r P value 

Hb 11.32 1.588 1   

Weight 14.25 3.377 0.175 0.0001 

Height 95.89 11.061 0.2 0.0001 

Age 3.52 1.115 0.139 0.0001 

BMI 15.48 2.712 0.042 0.237 

 
As per Table 3, by multivariate logistic 

regression analysis, the risk factors associated 

with the presence of anemia among the children 

were the gender, age of starting weaning foods, 

the type of weaning foods and the presence of 

chronic illnesses. Female was 1.009 times more 

likely to be anemic. Age of starting weaning 

foods of equal to or more than six months was 

1.31 times more likely to be anemic. Having 

cereals, fruits and vegetables as weaning foods 
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was associated with1.753 times the likelihood of 

being anemic. The presence of chronic illnesses 

was associated with 1.786 times risk of having 

anemia. Each of the age, weight, duration of 

breastfeeding, age of starting formula feeding, 

regularity of having meals, mothers’ 

employment and mother’s education were not 

risk factors.

 

Table (3):  Significant factors associated with anemia by multiple logistic Regression analysis 

Variable   odds ratio 95% CI p-Value 

Weight Normal 0.756 0.850 1.021 0.111 

 Underweight 1.091 0.956 1.587  

Gender female 1.009 0.745 1.367 0.004 

 male 0.997    

age 0-36 months 1.099 .949 1.272 0.216 

 > 36 months .907 .774 1.062  

 Breastfeeding duration   6 months and above 0.963 0.823 1.128 0.64 

  less than 6 months 1.036 0.895 1.198  

Age of starting formula (months)     

 <1 1.059 0.697 1.61 0.787 

 1_3 0.51 0.103 2.536 0.404 

 > 3 0.859 0.469 1.571 0.621 

Age of starting weaning foods (months)    

 =>6 1.31 1.003 1.709 0.041 

 4_5 0.901 0.82 0.99  

type of weaning food     

 cereals 0.927 0.434 1.979 0.845 

 cereals, fruits & vegetables 1.753 1.098 2.798 0.018 

 family foods 1.781 0.607 5.221 0.289 

 fruit& vegetables 0.3 0.022 4.06 0.348 

Child eat meals regularly     

 Yes 0.92 0.835 1.014 0.086 

 No 1.208 0.975 1.496  

Chronic illness     

 Yes 1.786 1.336 2.387 0.00 

 No 0.863 0.794 0.939  

Mother’s working status 1.439 0.83 2.497 0.193 

 Homemaker 1.305 0.858 1.985  

 Working 0.907 0.794 1.035  

Mother education level     

 Illiterate 1.59 0.174 14.506 0.679 

 primary 0.695 0.63 0.766 0.253 

 intermediate 0.833 0.073 9.491 0.883 

 preparatory 1.612 0.162 16.064 0.681 

 graduated 0.695 0.63 0.766 0.3 
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DISCUSSION 

 

The present study found that the prevalence 

of anemia among children 2-5 years old was 

29.8%. this is a bit higher than what was found 

in, Indonesia 29.4%
18

 and Kuwait 23%
1
. It is 

significantly lower than the prevalence in 

Tanzania 84.6%
22

, Togo 70.9%
23

, India 58.7%
23

 

and Ethiopia 41.1%
7
. It is significantly higher, 

almost three times, than developed countries like 

Belgium 8.7% and Austria 10.5%
1
. These 

variations are most likely related to the 

differences in nutrition and economic status 

between developed and developing countries. 

According to the socio-demographic 

characteristics recorded, the prevalence of 

anemia among preschool children differs 

statistically significantly for some variables but 

not for others.  Age distribution shows that two 

years age is associated with the higher rate of 

anemia with significant difference from the older 

age. This different from another study that 

showed a higher rate among 5 years old1
1
. Our 

result is consistent with other studies that 

showed a significant association with the age. 
7,21,25-27

. While another study showed no 

significant association with the age 
28

. The lower 

Hb in younger children may be caused by the 

combination of the high requirement of iron due 

to the rapid growth and the typical low intake of 

iron in quantity and bioavailability. 
29

  

A significant association with the gender was 

found in our study with females being more 

prone to anemia.  This is similar to other studies 

like Dutta et al in India 
24,30

   and Aliyo et al in 

Ethiopia 30 that found anemia more common in 

female but is inconsistent with other studies that 

showed male gender is associated with anemias 
25,31-34

while others showed n no significant 

association. 
1,6,23,25

 

The frequency of having diet with the family 

is significantly associated with anemia that was 

more prevalent in those always eating with the 

family. Al-Qauod et al in Egypt found that 

showed most of the anemic children were always 

having diet with the family but the association 

was not found significant 
1
. This reflects clearly 

that frequent eating with the family does not 

necessarily mean that the child is having the 

proper amount and quality of food that can 

prevent having anemia. 

Another factor significantly associated with 

anemia was having a chronic disease in contrary 

to another study that showed no significant 

association 
1
 but other studies proved a 

significant association with the presence of 

diarrheal diseases 
24,31

 while others revealed a 

significant association with intestinal worms 
2,30

 

and malaria. 
32,34

. The association found in our 

study can be best explained by the loss of 

appetite and impaired absorption in addition to 

the suppressed hematopoiesis in the presence of 

chronic diseases. 

A significant risk factor for anemia in this 

study is the growth status as reflected by weight 

and height. Since there are common causes for 

anemia and malnutrition, they are expected to 

co-occur in the same individual. So stunted 

children are predisposed to anemia. This has 

been proved by others studies that found similar 

association.
1,6,26,29,31 

The type of weaning food in this study is 

found as a predisposing factor for anemia where 

those who had cereals, fruits and vegetables as 

weaning foods were at highest risk. This is 

possibly explained by that these foods are not 

well enriched with iron. This result is consistent 

with the results of other studies that showed 

consuming fruits and vegetables 
1
 and not 

consuming meat, beans and vegetables 
33,35

 as 

weaning foods predispose to anemia. 

Unexpectedly the duration of breast feeding 

was not significantly associated with anemia in 

agreement with other studies
29,37

 in contradiction 

with another study
1
 that showed that a longer 

duration of breast feeding was a significant 

predisposing factor while the age of starting 

formula feeding was shown to be significantly 

associated with anemia in agreement with 

another study
7
 which is due to high content of 

iron in cereals. 

 Also, this study did not show significant 

association between anemia and maternal 

employment and education level similar to 

another study 
1. 

This may be because other 

factors were more significant than them. At the 

same time most of the mothers in our study had 

more than 12 years of education. This is contrast 

with other study that
 

proved a significant 

association of maternal employment and 

education level  with anemia
. 23,25,31,32 

The main limitations with our study were the 

use of hemoglobin level rather than serum 

ferritin as a proxy indicator of deficiency of iron. 

Also, data on the dietary intake were not 

collected and hence causation and effect cannot 

be linked. 
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CONCLUSION 

 

The overall incidence of anemia in this study 

is 29.8%. The gender, the age of starting 

weaning foods, the type of weaning foods and 

the presence of chronic illnesses are significant
 

risk factors associated with the presence of 

anemia among the children in Duhok. Anemia is 

still regarded as a public health issue among 

preschool aged children in Duhok. We 

recommend further studies to be accomplished 

to evaluate the underlying factors especially the 

nutritional habits.  
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