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Introduction

Pediatric obesity has reached epidemic proportions globally, with
alarming increases in prevalence over the past few decades. e World
Health Organization (WHO) de nes obesity in children as having a
body mass index (BMI) at or above the 95th percentile for their age
and sex. Obesity during childhood is not merely a cosmetic issue; it has
far-reaching implications for the physical and psychological health of
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many countries since the 1970s. In the United States, approximately
19.7% of children aged 2-19 years are classi ed as obese, with higher
rates observed among certain racial and ethnic groups. e prevalence
of type 2 diabetes among youth has also escalated, with estimates
suggesting that over 200,000 children and adolescents in the U.S. have
this condition [6,7]. Research has shown that metabolic abnormalities
in obese children o en precede the onset of overt disease. For instance,
insulin resistance can develop as early as age 10, increasing the risk of
developing type 2 diabetes in adolescence and beyond. Dyslipidemia
is similarly prevalent, with studies indicating that up to 30% of obese
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