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Abstract: 
Background: The prevalence of obesity continues to increase worldwide. Obesity is associated with important 

complications such as coronary artery disease, hyperlipidemia, diabetes and others. On the other hand, 

micronutrient deficiency, especially iron deficiency, affects many children around the world. 

Methods: This study examined the association between obesity and deficiency of micronutrients such as iron, 

calcium, and phosphorus in children aged 2-16 years. 280 obese and 280 non-obese children from 2 to 16 years of 

age attending the Department of Endocrinology were assessed. BMI ≥ 85% was defined as overweight and ≥ 95% 

as obesity. Serum iron, ferritin, TIBC, MCV, hemoglobin, hematocrit, calcium, and phosphorus levels were 

compared in both groups. 

Place and Duration: In the Department of Endocrinology and Pediatrics, Jinnah Hospital Lahore for one-year 

duration from August 2019 to August 2020. 

Results: The hemoglobin and hematocrit levels were significantly lower in obese children. In addition, serum iron, 

calcium, and phosphorus levels were significantly lower in obese children compared to their healthy counterparts. 

Low MCV, MCH, and MCHC were also more common among obese children. 

Conclusion: The results of our study show a significant impact of healthy eating on the general health of society, as 

well as the prevention of obesity complications such as anemia, and calcium and phosphorus deficiency. 
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INTRODUCTION: 
Obesity is a global health problem that has increased 

significantly in recent years. Currently, 16-31% of 

children and 30% of adults are obese. One of the 

most important factors in the obesity epidemic is 

changing people's lifestyle and eating habits. Poor 

eating habits and decreased physical activity led to 

such a huge increase in obesity and overweight. 
Overweight and obese children are at increased risk 

of high blood pressure, dyslipidemia, and type 2 

diabetes. And because of an improper diet containing 

high-energy foods that do not provide them with 

adequate micronutrients, they may also be at 

increased risk of micronutrient deficiencies. 

Micronutrients are elements that make up less than 

0.01% of body weight and contain vitamins and trace 

elements. They play a vital role in bodily functions. 

Among micronutrients, iron deficiency is quite 

common all over the world. Iron deficiency is the 

most common eating disorder. It is associated with 

behavioral and learning problems in children and 

adolescents. It is also an important health problem in 

Pakistan. According to statistics from the World 

Health Organization (WHO), 10-39% of women and 

girls of childbearing age in Pakistan have hemoglobin 
levels below reference values. Approximately 18-

38% of children under the age of 5 have anemia. The 

aim of the study was to evaluate the level of iron, 

calcium and phosphorus in obese children aged 2 to 

16 years. 

 

MATERIALS AND METHODS: 
The study was designed as a retrospective case 

control study held in the Department of 

Endocrinology and Pediatrics, Jinnah Hospital 

Lahore for one-year duration from August 2019 to 

August 2020. The medical records of 280 overweight 

and obese children admitted to the Department of 

Endocrinology and 280 children with normal weight 

were assessed. BMI ≥ 85% was considered 

overweight and BMI> 95% was considered obese. 

The children in this study were between 2 and 16 

years of age. People treated for iron deficiency 
anemia or receiving iron or calcium containing 

medications or having a medical condition affecting 

hemoglobin or calcium and phosphorus levels were 

excluded. 

 
Statistical analysis: We used student's t-test for 

means and chi-square test for proportions. The 

independent relationship between iron, calcium, and 

phosphorus status and obesity was assessed by 

logistic regression. For all tests, the confidence level 

was 95%. 

 

RESULTS: 
The sample consisted of 560 children and adolescents 

aged 2-16. 193 (34%) of them are boys and 367 

(65%) girls. This predominance of women may be 

partly due to the fact that families pay more attention 
to the girl's body weight and image and are therefore 

more often referred to doctors for obesity. 48.2% of 

the normal weight group were boys and 51.7% girls, 

39.6% compared with 60.3% in the overweight and 

obese group. In both groups, there was no significant 

difference between the children's maturation. In the 

control group, 54.3% were pre-pubertal compared 

with 41.3% in the obese group, which did not differ 

significantly (p = 0.823). Table 1. 

 
In the group with normal weight, 42% had hemoglobin levels in terms of anemia, while in the obese group, 74.3% 

(p0 / 001). Low MCV and MCH were also significantly greater in obese children. (p = 0.02 and 0.001) Low serum 

iron concentration and elevated TIBC were observed with a greater frequency in obese children (p <0.001) Table 2. 
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Ferritin levels showed no significant difference between the two groups (p = 0.49). Serum calcium levels were 

significantly lower in obese and overweight children (p <0.001). This also applies to the serum phosphorus level in 

obese children (p <0.001). Table 3. 

 
DISCUSSION: 
The prevalence of overweight and obesity has 

increased worldwide in recent years, while iron 

deficiency remains the most common nutritional 

deficiency in the world. Children who are obese due 

to an inappropriate diet may be at an increased risk of 

micronutrient deficiencies, especially iron. A possible 

link between iron deficiency and obesity has been 

noted in some studies. Our findings in this study are 

also consistent with the results of this study. In 2004, 

a corresponding study was published in which Karen 

and colleagues examined a large population of 

children and found that obese children had the 

highest incidence of iron deficiency, and that this 
incidence increased with increasing BMI. Our study 

also shows that iron deficiency is common among 

obese children and adolescents. Various factors have 

been proposed to explain the relationship between 

iron deficiency and obesity. These include: an 

improper diet with iron deficiency, genetic factors, 

limited physical activity, which leads to a reduction 

in the breakdown of myoglobin in the muscles and 

thus to a reduction in the amount of iron released into 

the circulation. Other hypotheses have also been 

proposed, but additional research is needed to better 

understand the effects of obesity on iron metabolism. 

Amota et al. Have shown that hepcidin, which is a 

major regulator of iron homeostasis, is higher in 

obese children, leading to reduced iron absorption, 

and his study also showed that weight loss and 

decreased BMI will reduce hepcidin and therefore 
improve iron condition. It therefore appears that the 

low serum iron levels in obese people are due to a 

combination of nutritional and functional factors. In 

this study, we also assessed serum calcium and 

phosphorus levels in both groups and found that these 

two micronutrients are also significantly lower in 

obese children (p <0.001). Many studies have shown 

hypovitaminosis D in obese people, which may 

explain the low levels of calcium and phosphorus in 

obese people. The lack of other micronutrients and 

vitamins, such as vitamin B12, has also been shown 

in obese children. However, it seems that more 

research is needed to better understand these 

associations. 

 

CONCLUSION: 
The link between iron and calcium deficiency and 
obesity can have a significant impact on the overall 

health of society given the obesity epidemic. If a true 

link is established, the inclusion of obese children in 

screening programs for iron deficiency seems 

warranted. 
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