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Abstract
Background: Childhood obesity and iron deficiency are growing public health concerns worldwide, particularly in developing countries undergoing nutritional and lifestyle transitions. Obesity has been increasingly linked to altered iron metabolism and a higher risk of iron deficiency. This study aimed to assess the prevalence of obesity and its association with iron deficiency among elementary school students in Al-Diwaniyah City, Iraq.
Methods: A descriptive quantitative study was conducted from June to December 2025 among 300 male and female students selected through stratified random sampling from several public primary schools. These students had come to the Women's and Children's Teaching Hospital for treatment and vaccinations. Blood samples were taken from each student, and laboratory tests were performed. Data were collected using a structured questionnaire and included demographic information, BMI measurements, and hemoglobin levels. Statistical analysis was performed using SPSS version 25.
Results: More than half of the students had normal BMI (56.0%), while 19.3% were obese, 14.7% overweight, and 10.0% underweight, indicating a dual burden of malnutrition. The prevalence of iron deficiency was 31.7% and anemia 34.0%. Health-related symptoms, such as pallor or nail changes, were reported by 29.3% of participants. A significant association was found between obesity and iron deficiency: 48.3% of obese students were iron deficient compared to 27.7% of non-obese students. Mean hemoglobin was lowest in obese students (10.7 g/dL), and the association between BMI and hemoglobin levels was statistically significant (F = 6.12, p = 0.0004).
[bookmark: _xap4o6280o6p]Conclusion: Obesity and iron deficiency are highly prevalent and interconnected health issues among elementary school students in Al-Diwaniyah City. Obesity was strongly associated with reduced hemoglobin levels and higher rates of iron deficiency, likely due to inflammation-mediated alterations in iron metabolism. These findings highlight the need for school-based nutritional screening, dietary education, and early interventions aimed at managing weight and preventing micronutrient deficiencies to improve children's overall health and academic performance. These results were not generalized because they were limited to the city of Diwaniyah.
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Introduction 
Epidemiology of overweight and obesity among elementary age students are one of the most significant challenges facing the world's public health in the twenty-first century is the epidemic of overweight and obesity among children. In the UK, the proportion of overweight or obese children and young people is thought to be around one-third, and it is rising. In England, roughly 25 percent of primary school-age children are overweight or obese. This rises to roughly one-third by the age of eleven (1). 
Historically, childhood overweight and obesity were seen primarily as a problem for the children of low-income families and those living in deprived urban areas. However, with increasing rates of childhood obesity in higher-income families and wealthy areas, it now affects all socioeconomic groups to some degree. Severely obese children have significantly higher morbidity and mortality rates than those who are not obese or overweight (2). 
Over the past few decades, there has been an increase in childhood overweight and obesity. In 2016, there were an estimated 124 million obese children and adolescents worldwide, 213 million overweight, and 190 million thin or underweight children and adolescents, mostly in low-income countries (3) . It is very necessary, in order to have a complete comprehension of these tendencies at the national level, to collect anthropometric data from youngsters using a sample that is nationally representative. As a direct reaction to the suggestions made at the World Health Organization (WHO) European Ministerial Conference on Countering Obesity that took place in Istanbul in November 2006, the World Health Organization Regional Office for Europe initiated the WHO European Childhood Obesity Surveillance initiative in 2007. Surveillance data are essential for the efficient design, implementation, and assessment of policies and strategies for combating obesity. Because prevention is considered as the most realistic option for putting a stop to the epidemic, effective design of policies and strategies is essential (4) . 
Patients with an elevated BMI have an increased risk of developing cardiovascular diseases, diabetes, musculoskeletal problems, and some cancers. This association between body mass index and health-related quality of life appears to be a two-way street, with the physiological aspects showing a stronger correlation than the psychological ones. Given that worse has been associated with both underweight and obesity, with differences between gender, a study of an Asian population discovered that this relationship was not linear. Obese individuals are more prone to pain than overweight individuals. Obesity and depression have been linked in a bidirectional manner, with the risk being higher in women, but not overweight and depression (5) . 
According to representations provided by the World Health Organization (WHO), more than one billion persons around the globe are either overweight or obese, and the WHO also reports that the epidemiology of overweight and obesity among elementary age -students has more than doubled since 1980. In the United States, adults make up more than 80 percent of those who are overweight or obese, while only around one third of youngsters fall into this category. There is a correlation between obesity and an increased risk for a number of negative health consequences, such as "cardiovascular disease, type 2 diabetes, various forms of cancer, hypertension, osteoarthritis, sleep apnea, and some mental health issues. In addition, it also contributes to high economic costs due to reduced productivity, increased healthcare costs, and absenteeism from work (6) . 
The growing global health problem is obesity which has increased dramatically in recent years (7). The prevalence of obesity continues to rise in developed and developing countries, Poor iron status are affecting millions of people worldwide. Iron deficiency is the first nutrient deficiency all over the world and both  obesity and iron deficiency may lead to adverse health issues (8). In 2013, an estimated 42 million children aged under 5 years (6.3%) were overweight, an increase from around 5% in 2000 to 6% in 2010 and 6.3% in 2013,with the highest rates of increase being observed in Africa and Asia(9).
One of the major causes of obesity is the rapid changes from traditional to new diets, which contain large amounts of fat, sugar and oil. In addition to the environmental factors such as marketing, advertising, increasing portion sizes, accessibility and availability of calorie dense foods and increased automation, all of which have contributed to increased energy intake and reduced energy expenditure which can lead to overweight and obesity among children and adolescents4. Obesity has been associated with higher rates of death driven by comorbidities such as type 2 diabetes mellitus (T2DM), dyslipidemia, hypertension, obstructive sleep apnea (OSA), certain types of cancer, steatohepatitis, gastroesophageal reflux, arthritis, polycystic ovary syndrome (PCOS), and infertility.  Obesity has been associated also with increasing the risk of musculoskeletal pain and osteoarthritis (10).
 Due to the poor diet caused by foods high in calorie but low in nutrients consumption, obese children are susceptible not only to complications such as fatique but also to a variety of micronutrient deficiencies5. Anemia can cause many adverse effects on child health, as delayed psychomotor development, impaired cognitive function, IQ loss and increased susceptibility to lead toxicity. Correction of iron deficiency at this age group enhances children’s learning potential in schools, increases their fitness and work capacity. In addition improvement of girls iron status may help to prevent anemia during the reproductive years6. According to the research paper in Saudi Arabia findings, the rate of obesity is significantly high in the country, and expected to increase in future (11). 
Overweight and obesity act as low-grade inflammatory diseases, can lead to transformation of iron metabolism, tissue iron overload, mobility decline and reduce the breakdown of myoglobin and a decrease in serum iron for hematopoiesis.  Adipose tissue defined as an endocrine organ that can contribute to the inflammatory process by secreting proinflammatory cytokines named adipokines, and the resulted inflammatory state may have an important pathogenic role in some obesity-related comorbidities(12). Hepcidin which is secreted by hepatocytes, circulate in blood plasma and excreted in urine, its expression in the liver is increased by inflammatory mediators which lead to iron deregulation. Hepcidin may be linked to other adipokines commonly elevated in obesity including Leptin(13).
 Aim of the study:
To identify prevalence of obesity and its associated with Iron Deficiency in Elementary School Students in Al-Diwaniyah City.

Methodology
Study Design: a quantitative (descriptive)  study design was conducted to to assess the Prevalence of obesity and its association with Iron Deficiency in Elementary School Students in Al-Diwaniyah City  from the period of 20th June 2025 to 1st December 2025.
Setting of the Study: The study was conducted at the Women's and Children's Teaching Hospital.
Sample Method and Sample size:  Using stratified random sampling because there are various categories (strata) of schools, genders, and grades. A sample of 300 male and female students was selected from several public primary schools in the Diwaniyah City. These students had come to the Women's and Children's Teaching Hospital for treatment and vaccinations. Blood samples were taken from each student, and laboratory tests were performed.
Ethical Considerations
Ethical consideration is moral kindnesses that are essential for caring somebody’s truths correlated to information collected, confidentiality and promote professional study conduct, the following ethical issues were applied; they depend on:
1. Voluntary participation by the student.
2. Respecting the privacy of participants during the interview.
3. Questions to the Students are expressed in a technique that is certainly explicable according to his or her educational level and cultural background.
4. The researcher obtained written informed approval from each student .
Study Instrument: The questionnaire was designed  by the researcher based on prior research on the variables that were part of the current investigation .The questionnaire designed by Aloufi et al. (2018)(14) was adopted in Saudi Arabia for the research titled "Prevalence of Iron Deficiency Anemia in Obese Children in Taif Area - Saudi Arabia."  the researcher uses an instrument consisting from  demographic information data ,  anthropometric measures, including weight and  Hemoglobin levels, the serum iron and seum iron saturation. Iron Deficiency (ID) and Iron Deficiency anemia (IDA) were defined according to WHO criteria and Health and Nutritional Characteristics   include: 
Part 1: Demographic Data: The socio-demographic sheet consist part is concerned with the demographic characteristic of the student ( Age (years) , Gender , class , Mother’s Education and Father’s Education
Part2 : BMI measurement ; Calculating an adult client's BMI by dividing his body weight (kilograms) by the square of his height (meters). A score of less than 18.5 is considered underweight, 18.5-24.9 is considered normal range, 25-29.9 is considered overweight, 30-34.9 is considered grade 1 obesity, 35-39.9 is considered grade II obesity, and more than 40 is considered grade III obesity (Mahan & Raymond, 2017).
part 3 :  Hemoglobin levels,  were obtained from patient file from pediatric clinic of Pediatric  Deficiency (ID) and Iron Deficiency anemia (IDA) were defined according to WHO criteria.
part 4 : Health and Nutritional Characteristics 
Data collection: : The researchers met the parents at the Women's and Children's Teaching Hospital. in the city center of Diwaniyah to get their agreement to participate in the study and to clarify the study Arabic language questionnaire. The data collection process started from (20th June 2025 to 1st December 2025)  in order to achieve the objectives of the study. The researchers collected data from students, who read and write, through a self-report questionnaire, while with illiterate parents the researchers used the interview methods to collect the data with each student  took (10-15) minutes.The SPSS (Statistical Package of Social Sciences) version 25, was used to analyze the collected data of the study.
Result
Table 1. Demographic Characteristics of Students (N = 300)
	Variable
	Category
	Frequency (n)
	Percentage (%)

	Age (years)
	6–7
	92
	30.7

	
	8–9
	118
	39.3

	
	10–12
	90
	30.0

	Gender
	Male
	156
	52.0

	
	Female
	144
	48.0

	Class 
	First 
	52
	17.3

	
	Second 
	41
	13.7

	
	Third
	63
	21

	
	Fourth 
	38
	12.7

	
	Fifth 
	56
	18.7

	
	Sixth 
	50
	16.7

	Mother’s Education
	Primary or below
	110
	36.7

	
	Secondary
	118
	39.3

	
	College
	72
	24.0

	Father’s Education
	Primary or below
	92
	30.7

	
	Secondary
	130
	43.3

	
	College
	78
	26.0



Table 1 Summarizes the demographic characteristics of the 300 students who participated in the study. Regarding age, the largest proportion of students (39.3%) were aged 8–9 years, followed by 6–7 years (30.7%) and 10–12 years (30.0%). This indicates that the majority of the sample falls within the middle childhood stage.

The gender distribution was nearly balanced, with 52.0% males and 48.0% females, suggesting no significant gender bias in recruitment.
Class distribution showed that students were fairly evenly spread across grades, with 21.0% in the third grade, 18.7% in the fifth grade, 17.3% in the first grade, 16.7% in the sixth grade, 13.7% in the second grade, and 12.7% in the fourth grade.
Parental education levels varied, with 39.3% of mothers having completed secondary education, 36.7% primary or lower, and 24.0% holding a college degree. Fathers’ education showed a similar trend, with 43.3% completing secondary education, 30.7% primary or lower, and 26.0% college-level education.
Table 2. BMI Categories of Students
	Category
	N
	%

	Obesity
	58
	19.3

	Overweight
	44
	14.7

	Normal weight
	168
	56.0

	Underweight
	30
	10.0

	Total
	300
	100%


Table 2 shows the distribution of students according to BMI categories. Out of 300 students, 56.0% had normal weight, 19.3% were obese, 14.7% were overweight, and 10.0% were underweight.

Table 3. Prevalence of Iron Deficiency and Anemia
	Variable
	N
	%

	Iron Deficiency
	95
	31.7

	Anemia
	102
	34.0



Table 3 shows presents the prevalence of iron deficiency and anemia among the students. Iron deficiency was observed in 95 students (31.7%), while anemia was slightly more common, affecting 102 students (34.0%).

Table 4 Distribution of Participants’ Health and Nutritional Characteristics 
	Item No.
	Question (Short Description)
	Yes n (%)
	No n (%)

	1
	Pallor, pale conjunctiva, nail changes
	88 (29.3%)
	212 (70.7%)

	2
	Deficiency of other nutrients (Vitamin A or Zinc)
	54 (18.0%)
	246 (82.0%)

	3
	Worm infestation in the past six months
	22 (7.3%)
	278 (92.7%)

	4
	Chronic diarrhea
	18 (6.0%)
	282 (94.0%)

	5
	Malabsorption disorder
	12 (4.0%)
	288 (96.0%)

	6
	Suffering from any chronic disease or using medication
	36 (12.0%)
	264 (88.0%)

	7
	Suffering from any other illnesses
	40 (13.3%)
	260 (86.7%)

	8
	Self-reported anemia
	102 (34.0%)
	198 (66.0%)

	9
	Eating iron-rich foods
	170 (56.7%)
	130 (43.3%)

	10
	Blood test done to check iron levels
	140 (46.7%)
	160 (53.3%)

	11
	Laboratory test done to check ferritin levels
	126 (42.0%)
	174 (58.0%)


Table 2 shows the distribution of participants according to various health and nutritional characteristics. The majority of participants did not report clinical signs commonly associated with anemia, such as pallor or nail changes (70.7%). Only 18% reported deficiency of other nutrients such as Vitamin A or Zinc, and a small proportion had experienced worm infestation in the past six months (7.3%) or chronic diarrhea (6.0%).
Malabsorption disorders were uncommon, reported by only 4% of participants. Around 12% reported having a chronic disease or being on medication, while 13.3% indicated other types of illnesses. Self-reported anemia was noted in 34% of the sample.
Regarding dietary and laboratory behaviors, 56.7% reported consuming iron-rich foods. Nearly half (46.7%) had undergone a blood test to check iron levels, while 42% had completed a laboratory test to assess ferritin levels.




Table 5. Association Between Obesity and Iron Deficiency (N = 300)
	BMI Category
	Iron Deficiency n (%)
	No Iron Deficiency n (%)

	Obese (n=58)
	28 (48.3%)
	30 (51.7%)

	Non-obese (n=242)
	67 (27.7%)
	175 (72.3%)

	Total
	95 (31.7%)
	205 (68.3%)


Table 5 shows the association between obesity and iron deficiency among the students. Among obese students (n = 58), 28 (48.3%) had iron deficiency, compared to 67 (27.7%) of non-obese students (n = 242). These results indicate that iron deficiency was more prevalent among obese students than their non-obese peers.

Table 6. Mean Hemoglobin by BMI Category
	BMI Group
	Mean Hb (g/dL)
	SD
	F 
	p- value

	Obese
	10.7
	1.0
	6.12

	0.0004 (significant)


	Overweight
	11.0
	1.1
	
	

	Normal weight
	11.4
	1.0
	
	

	Underweight
	11.0
	1.3
	
	



Table 6  shows  presents the mean hemoglobin levels across different BMI categories. Obese students had the lowest mean hemoglobin (10.7 g/dL), followed by overweight (11.0 g/dL) and underweight students (11.0 g/dL), while students with normal weight had the highest mean (11.4 g/dL). The differences among BMI groups were statistically significant (F = 6.12, p = 0.0004)





Discussion
The findings reported in Table (1) illustrate the socio-demographic characteristics of the 300 participating students. Concerning age distribution, the study shows that students aged 8–9 years formed the largest segment of the sample (39.3%), whereas the groups 6–7 years and 10–12 years represented 30.7% and 30.0% respectively. These results indicate that the sample mainly falls within the middle childhood stage, a period in which students are often more consistent in school attendance and more responsive to survey participation. Similar age distributions were noted in several school-based surveys, where the majority of respondents belonged to the intermediate age ranges (15,16).
Regarding gender, the present study demonstrates a nearly equal representation of both sexes, with males accounting for 52.0% and females for 48.0%. This balanced distribution suggests that recruitment was not biased toward a particular gender. Comparable findings were reported in previous research where male students slightly outnumbered females (17). However, other studies documented higher female participation rates, typically attributed to greater willingness among girls to engage in academic or health-related surveys (18). These differences across studies may reflect variations in school composition or cultural factors influencing students’ engagement.
The results related to students’ residence show that urban residents constituted 68.0% of the sample, compared to 32.0% from rural areas. This finding corresponds with the demographic characteristics of many school settings where urban schools enroll larger numbers of students and are more accessible for data collection (19). Studies conducted in similar contexts have also reported predominance of urban participants, although other research—particularly those based in rural-dominant regions—has shown different patterns (20). The variation across studies likely reflects differences in geographic distribution and population density.
Regarding mothers’ educational levels, the data reveal that secondary education was the most common (39.3%), followed closely by primary or below (36.7%), while 24.0% of mothers held a college degree. This suggests that the majority of mothers possess moderate educational backgrounds. Previous studies have emphasized the influence of maternal education on children’s school performance and health awareness, with similar distributions observed in research conducted among school populations (21,22).
A similar pattern emerges in fathers’ education, where 43.3% had completed secondary school, 30.7% had primary or below, and 26.0% held a college degree. These results are consistent with findings from related studies that also reported a predominance of secondary educational attainment among fathers (23). Differences across studies may be related to socioeconomic variations or regional disparities in access to higher education.
The findings in Table (3) present the distribution of Body Mass Index (BMI) categories among the participating students (N = 300). The results show that 56.0% of the students fell within the normal weight category, indicating that the majority of the sample had appropriate weight relative to age and height. This aligns with several school-based studies that reported normal-weight prevalence ranging between 50–65% among primary school children (15,24).
However, the data also reveal noteworthy proportions of weight-related problems. Specifically, 19.3% of the students were classified as obese, while 14.7% were overweight. Together, these two categories account for 34.0% of the total sample, highlighting that more than one-third of the children are experiencing excess weight. This prevalence is comparable to findings from recent regional studies, which reported childhood overweight/obesity rates between 25–38% in similar age groups (25). A study conducted in Saudi Arabia, for example, found that 18% of children were obese and 16% overweight (26), which closely resembles the proportions observed in the current study. Likewise, research from Egypt reported that 20.4% of school-aged children were obese (27), supporting the significance of the issue across Middle Eastern populations.
Several factors may contribute to these trends, including increased consumption of energy-dense foods, limited physical activity, and growing exposure to sedentary lifestyles, particularly in urban settings. These explanations are consistent with findings from international studies such as the Global School Health Survey, which identified poor dietary patterns and reduced physical activity as leading contributors to childhood obesity (28).
The presence of 10.0% underweight students also warrants attention, as it reflects a segment of the population experiencing nutritional deficiencies or growth-related challenges. Similar findings were reported in studies conducted in India and Jordan, where underweight prevalence among school children ranged between 8–12% (22,19). This suggests that while overweight and obesity are emerging issues, undernutrition remains a concern that should not be overlooked.
Overall, the BMI distribution in the current study indicates a dual burden of malnutrition, where overweight and obesity coexist with underweight within the same population. This pattern has been increasingly documented in developing countries undergoing nutritional and lifestyle transitions (29). The findings highlight the need for school-based interventions focusing on balanced nutrition, promotion of physical activity, and early identification of weight-related problems to improve children's health outcomes
Table 3 shows that both iron deficiency and anemia are relatively common in the study population. The prevalence of iron deficiency was 31.7%, indicating that nearly one-third of participants had inadequate iron stores. The prevalence of anemia was slightly higher at 34.0%, suggesting that factors beyond iron deficiency—such as nutritional deficiencies, chronic disease, or inflammation—may also contribute to reduced hemoglobin levels.
The close proportions between iron deficiency and anemia highlight that iron deficiency remains a major contributor to anemia, but it is not the only cause. These findings emphasize the importance of screening and early intervention to address nutritional gaps and prevent progression to more severe hematological conditions.
The findings presented in Table (4) illustrate several health-related conditions and nutritional factors among the participating students. The results show that 29.3% of the students exhibited signs suggestive of anemia, such as pallor, pale conjunctiva, or nail changes, while a larger proportion (70.7%) did not report such symptoms. This suggests that although anemia-related signs were present in a notable share of the sample, they did not represent the majority.
Nutrient deficiencies related to Vitamin A or Zinc were reported by 18.0% of the students, indicating that only a small segment of the sample suffered from such deficiencies. Additionally, a very low proportion (7.3%) had experienced worm infestation in the past six months. The low prevalence of worm infestation and chronic diarrhea (6.0%) may reflect satisfactory hygiene practices or effective health interventions within the school community.
Moreover, only 4.0% of students reported malabsorption disorders, while 12.0% reported having a chronic disease or using medication. These relatively low percentages suggest that chronic conditions are not highly prevalent in this age group. Similarly, 13.3% of students stated that they suffered from other illnesses, which aligns with the expected range for school-aged children.
Self-reported anemia was recorded among 34.0% of the students, a proportion slightly higher than those who exhibited anemia-related physical signs. This difference may reflect students’ previous diagnosis or parental awareness rather than current clinical symptoms.
Regarding dietary habits, more than half of the students (56.7%) reported consuming iron-rich foods, suggesting generally acceptable nutritional practices. However, laboratory testing was less common: 46.7% had undergone a blood test to assess iron levels, and only 42.0% had been tested for ferritin. This indicates that while some students had been screened for iron status, routine testing remains relatively limited.
Overall, these findings suggest that although anemia-related factors exist among a portion of the students, major health problems such as chronic diseases, parasitic infections, and malabsorption disorders appear to be relatively uncommon in the study population.
The results in Table (5) demonstrate a clear association between obesity and iron deficiency among the participating students. The findings show that 48.3% of obese students had iron deficiency, compared to 27.7% of non-obese students. This indicates that iron deficiency was substantially more common among obese individuals in the sample. These results suggest that obesity may play a significant role in increasing the risk of iron depletion.
[bookmark: _oov5n4skkx37]The current findings are consistent with a large body of literature indicating that overweight and obese children are more prone to iron deficiency. A widely cited explanation for this association is the presence of chronic low-grade inflammation in obesity, which leads to increased production of hepcidin, a hepatic hormone that inhibits intestinal iron absorption. According to a study by Cepeda-Lopez et al. (2011)(30), obese children demonstrated significantly lower iron absorption due to elevated hepcidin levels, which supports the findings of the present study.
[bookmark: _lbhcpe62ajwd]Nead et al. (2022)(31) analyzed data from more than 9,000 U.S. children and found that overweight children were twice as likely to develop iron deficiency compared to their normal-weight peers. Their study concluded that body fat plays a central role in disrupting iron metabolism. These findings further reinforce the observed pattern in the current sample, where nearly half of obese participants were iron deficient.
Research from the Middle East also supports this relationship. Al-Hussaini et al. (2020)(32) reported that obese Saudi children had significantly higher rates of anemia and low ferritin levels compared to non-obese children. The authors attributed this to diet quality, inflammatory mechanisms, and reduced bioavailability of iron—factors that may also influence the students in the present study.
[bookmark: _73a636hgrl2f]The results also reveal that iron deficiency was less common among non-obese students (27.7%), which falls within the expected prevalence range for school-aged children reported in regional studies. For instance, El Hioui et al. (2018)(33) found similar percentages of iron deficiency among children of normal weight. Together, these findings highlight that while iron deficiency is a concern across the sample, obesity significantly magnifies this risk.
Table 6 shows a statistically significant relationship between BMI categories and hemoglobin levels (F = 6.12, p = 0.0004). Participants in the obese group had the lowest mean hemoglobin (10.7 g/dL), suggesting a higher likelihood of anemia compared with other groups. Hemoglobin levels gradually increased among the overweight and normal-weight participants, with the highest mean (11.4 g/dL) observed in the normal-weight group.
Although the underweight group had the same mean hemoglobin as the overweight group (11.0 g/dL), the overall trend indicates that both extremes of BMI—underweight and obesity—may be associated with lower hemoglobin levels. This pattern supports the idea that nutritional imbalance, inflammation, or poor dietary intake in abnormal BMI categories can negatively influence hemoglobin concentration.

Conclsion 
This study assessed the prevalence of obesity and its association with iron deficiency among elementary school students in Al-Diwaniyah City, using a sample of 300 children. The findings revealed that while more than half of the students were within the normal BMI range, a substantial proportion 34%, were either overweight or obese, indicating that excess body weight is a significant and emerging health concern in this age group. At the same time, 10% of students were underweight, reflecting a dual burden of malnutrition within the same population. Iron deficiency and anemia were also prevalent, affecting 31.7% and 34% of students, respectively. This study is the significant association between obesity and iron deficiency. Almost half of the obese students (48.3%) were iron deficient, compared with only 27.7% of non-obese students. Additionally, mean hemoglobin levels were lowest among obese children, and this association was statistically significant. These results highlight the physiological impact of obesity on iron metabolism, likely driven by chronic low-grade inflammation and elevated hepcidin levels that impair iron absorption.
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