


Prevalence of deficiency anemia among children in Habanyia city, Iraq

 ABSRTACT 
Background: Iron deficiency anemia (IDA) remains a major global public health concern, particularly affecting infants and young children. This is the first public study in Habanyai city to estimate the prevalence rate of iron deficiency anemia among children.
Objectives: To study the prevalence of iron deficiency anemia among children from 1 month to five years in Habanyia city, Iraq. Study the demographic distribution of patients and some possible related risk factors.
Material and method: A cross-sectional community-based study done on children from one month to five years in Habanyia  city in a period from the  first of February to first of march 2026. A special well trained staff was send for houses belong to all health centers of Habania sectors , blood was taken from all children who fit the criteria of this study and a complete blood picture and serum ferritin tests was done. Data collected for all studied children about age, gender, maternal level of education, economic status of the family and residence.
Result: The prevalence rate of iron deficiency anemia among children was 18.4%. Boys was slightly non-significantly more prevalence than girls were. Lower age group was significantly more prevalence. Low maternal educational level and low economic status of the families was recorded as risk factors while residence was not.
Conclusion: A high prevalence rate of iron deficiency anemia was reported among children in this study. Educational sessions and TV program for families about this problem is recommended.
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INTRODUCTION 
      Iron deficiency anemia is a condition marked by low hemoglobin level, smaller and paler red blood cells, due to insufficient iron. Iron is essential for growth and development in fetuses, infants, and children, with its levels regulated through absorption, storage, and recycling processes involving transferrin, enterocytes, macrophages, and the hormone hepcidin.1 
    Iron deficiency anemia is recognized as the most widespread nutritional deficiency among children globally. It affects nearly 20–25% of preschool-aged children, with considerably higher rates reported in developing nations. Worldwide estimates indicate that anemia affects approximately 41–43% of children between 6 and 59 months of age, and iron deficiency is responsible for nearly half of this cases.2
   Iron is a vital micronutrient involved in oxygen transport, cellular energy production, and normal growth and development. Around 70% of the body’s iron is present in hemoglobin within red blood cells and in myoglobin in muscle tissue, enabling effective oxygen delivery to tissues.3
   In pediatric populations, iron deficiency anemia is diagnosed when hemoglobin levels fall below the normal reference range for age and sex. Laboratory indicators typically include serum ferritin levels below 12 μg/L (or <15 μg/L in some guidelines) and transferrin saturation below 10%. IDA develops when iron intake is insufficient, absorption is impaired, physiological requirements increase, or iron loss exceeds intake, ultimately leading to reduced hemoglobin production. This diminished oxygen-carrying capacity may negatively affect immune competence, physical growth, and cognitive performance.4-6
  Among school-aged children, contributing factors to IDA include inadequate dietary iron consumption, poor intestinal absorption, chronic blood loss, parasitic or infectious diseases, and socioeconomic challenges. Evidence also suggests that children residing in rural areas, those from disadvantaged socioeconomic backgrounds, and those whose mothers have limited educational attainment face a higher risk of developing IDA.7, 8
The aim of this study was to;
1. Estimate the expected prevalence rate of iron deficiency anemia among children from one month to less than 5 years in Habaniya city, Iraq.
2. Study the distribution of studied cases between gender and age.
3. Study some expected related factors as maternal education, economic status, and residence.
Methodology 
Study design;  the study is analytic cross sectional community based one done on children from one month to under five years old in Habanyia city, Anbar, Iraq. 
Study Setting and Period; the data were taken from each child caregiver by special well-trained staff. Period of study from first of January 2026 to the end of June 2026. All children send for complete blood picture and serum level of ferritin. 
Ethical consideration; permission was taken from all children caregivers, informed consent was taken after explaining to them the purpose of the study . Permission was taken from Anbar research committee number 5603.
Data Collection: Each health center belong to Habanyia sector prepare special team to visit houses, which follow the center. From each child, blood was drawn and collected in a special tube to be send for complete blood picture and serum ferritin. Child was regarded as iron deficiency anemia in this study, if serum hemoglobin below 11gm\dl, MCV below 80, and serum ferritin below 12 μg/L. Data was collected in a special questionnaire form paper from each participant including;
1. Age, which was divided into 3 groups; less than one year, between 1-2 years, and from 2-5 years.
2.  Gender.
3.  Residence, divided into rural and urban.
4. Educational status of the mothers, which divided into ; 
     -Illiterate, primary school. 
-Intermediate and secondary school.
-  Collage and higher education.
5. Economic status of their families, divided into; Poor, moderate and rich depending on family size, month salary and if they are living in their own house or not.
Inclusion and Exclusion Criteria;
Inclusion criteria; all children from one month to 5 years old whose family accept the study.
 Exclusion Criteria; 
1. Age less than one month and more than 5 years.
2. Patients with chronic diseases as renal failure, heart failure, blood disorders.
3. Child with fever or any infection, which can change the level of serum ferritin. 
4. Low birth weight.
5. Refuse the study.
  Data Analysis;  A Chi-square (X2) test was performed for all the data to check for a relationship between different gender, age group , residence by using the Statistical Package for Social Sciences (SPSS) Version 26.0. The normal children were regarded as control throughout the study. The differences were considered significant only when P ≤ 0.05.
RESULTS 
  The total studied children in Habaniya city in this study was (1215) child, the prevalence rate of iron deficiency anemia recorded was 224(18.4%). As in figure1.
  From all studied cases, male was present in 121 (54%) from (630) male studied cases, while female was found in 103 (46%) cases from (585) studied female cases. The p-value was non-significant >0.05 as it compared with control. As shown in table 1.
  Regarding age groups, 94(42%) of cases below one year were diagnosed with iron deficiency anemia, 69(30 %) of cases were from 1-2 years old, and 61(28%) cases were from 2-5 years old. The difference was significant as compared with control p-value <0.05. Table 2.
   Regarding maternal educational level of studied cases, 114(51%) of cases were from illiterate, and primary school level of education. 76(34%) of cases were from secondary school level of education, while 34(15%) of cases were from collage or higher education. P-value is significant <0.05 as compared with control. Table 3.
   About the effect of economic status on iron deficiency anemia, 121(54%) of iron deficient patients were from poor families, 69(31%) were from moderate economic status families, and 34(15%) were from rich families. The difference was significant as compared to control. P-value< 0.05. Table 4.
   The relationship between residence and emergence of iron deficiency anemia, we found that 129(57.6%) of cases living in rural areas, and 95(42) living in urban areas. P-value was non-significant as compared with control >0.05. Table 5

DISCUSSION 
   Anemia is the most common blood disorder in children worldwide, affecting about 20.1% of children aged less than 5 years, and 5.9% aged 5-14 in industrialized countries, but much higher rates of 39% and 48.1%, respectively, in developing countries. 7 In this study, the prevalence rate of anemia among children was (18.4%). This results was nearly compatible with another studies in Iran 918.2%, and Uganda 10 16.6%. However, a higher results was found in another studies in Bangladesh 46.8%10and Sudan 11 49.4%. These differences between results reflect economic and social differences between communities.  
  The results by gender showed that the prevalence of iron deficiency anemia was slightly higher among boys than in girls. Many studies revealed that boys had a higher prevalence of anemia than girls did as in Iran 9, Ghana 12. However, in contrary to our findings, a study conducted in India13found the higher prevalence in girls than in boys. Studies explaining this possibility as males have lower iron stores compared to females. In addition, male infants exhibit, on average, a greater birth weight and an accelerated growth during the first year of life. 14

  In present study, the most common age with iron deficiency anemia was reported below one year , followed by those from 1-2 years and the least prevalence among 2-5 years .This result was similar to that obtained in Turkey15, and Ethiopia 16.  Studies explained that as iron stores are sufficient for the first 6 months of life. After 6 months, it is recommended to give iron-rich complementary foods in addition to that breast milk have a lower amount of iron sore so without added foods , iron deficiency will occur . Iron can be absorbed through the diet in the form of heme iron, which is found in excess in red meat and liver, the risk of IDA increases in people who receive a vegan diet or consume less meat because of socioeconomic reasons. In infancy, especially between 9 and 24 months of age, the risk of IDA occur  due to the increased need for iron because of rapid growth and the inability to meet this need with complementary foods. The prevalence of IDA in school-aged children is lower than in other age groups.17-20
    In regard to relationship of maternal level of education and prevalence of childhood iron deficiency anemia, the present study revealed that most of cases were reported among low educational level. Same results was obtained in Korea, 21 Nigeria, and 22 Indonesia 23 studies.  Children of mothers with more education were less likely to have unhealthy eating patterns (e.g., drinking carbonated beverages, eating instant noodles, and eating many sweets) than were children of mothers with less education. Higher intake of carbonated drinks was associated with a higher intake of energy and carbohydrates as well as a lower intake of protein, vitamins and minerals.21 
  Iron deficiency anemia among children in present study also was affected by lower economic status. Many other studies as in Namibia24, India 25 ,and Nigerian22 studies .The reason certainly belong to low iron food as liver and meat which are the main sources of iron. In addition, poverty also related to lack of salary to by iron medications.
   Residence in this study was non-significant risk factor for presence of childhood iron deficiency anemia, however in Thailand2, and China 26 and many other studies showed that iron deficiency anima was reported more among rural children. In our area of studying, the population distribution among rural and urban areas were belong to same educational and economical state levels, so we not notice these differences. 
Limitation of study were a small sample size, some difficulties in obtaining samples from all population as many of families  refuse the study, in addition to  some difficulties in identifying the rich and poor families. 
CONCLUSION
  From the result study, we can conclude that the prevalence rate of iron deficiency anemia among Habaniyaia children was (18.4%). Boys were reported slightly more than girls were. Most age groups affected were those lower than one year. Lower maternal educational level and poor economic status were reported as risk factor for the disease while residence was not reported. Other studies on different regions of Anbar province is recommended to establish iron deficiency anemia among children. Sessions from well-trained medical staff in all health centers are recommended to educate families about iron deficiency anemia and healthy foods. Iron supplements should be available at health centers.
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TABLES AND FIGURES 

Figure 1. Prevalence of iron deficiency anemia among Habanyaia children.



Table 1. Distribution of iron deficiency anemia among gender 
	Gender 
	Iron deficiency anemia children 
	Normal children 
	Total 

	Male 
	121(54%)
	509(51%)
	630

	Female 
	103(46%)
	482(49%)
	585

	Total 
	224
	991
	1215


P-value is not significant >0.05

Table 2. Distribution of iron deficiency anemia among different age groups 
	Age 
	Iron deficiency anemia children 
	Normal children 
	Total 

	< one year 
	94(42%)
	135(14%)
	179

	1-2 year 
	69(30 %)
	411(41%)
	490

	2-5 year 
	61(28%)
	445((45%)
	546

	Total 
	224
	991
	1215


P-value is significant<0.05

Table 3. Distribution of cases among maternal level of education
	Mother education 
	Iron deficiency anemia children 
	Normal children 
	Total 

	Illiterate ,primary school
	114(51%)
	209(21%)
	323

	Secondary school 
	76(34%)
	548(55%)
	624

	Collage or higher education
	34(15%)
	234(24%)
	268

	Total 
	224
	991
	1215


P-value is significant <0.05

Table 4. Distribution of cases among economic status of families 
	Economic status 
	Iron deficiency anemia children 
	Normal children 
	Total 

	Poor 
	121(54%)
	398(40%)
	519

	Moderate 
	69(31%)
	316(32%)
	385

	Rich 
	34(15%)
	277(28%)
	311

	Total 
	224
	991
	1215


P-value is significant <0.05
Table 5. Distribution of cases among residence 
	Residence 
	Iron deficiency anemia children 
	Normal children 
	Total 

	Rural 
	129(57.6%)
	548(55.3%)
	677

	Urban 
	95(42)
	443(44.7%)
	538

	Total 
	224
	991
	1215


P-value is not significant >0.05
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