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Abstract

Obesity is a prominent issue among school-aged children. To explore the mechanisms linking obe-
sity, insulin resistance, and advanced bone age, this study systematically reviewed domestic and
international literature using a literature review approach. It analyzed the mechanisms of insulin
resistance in obese children and its impact on bone metabolism, introduced advanced bone age as-
sessment methods, and examined the association between obesity and advanced bone age. Clinical
cases and data analysis were conducted to investigate the comprehensive interrelationships among
these factors. The findings revealed that obese children exhibit significant insulin resistance, which
disrupts bone metabolism balance through multiple pathways, leading to reduced bone formation
and increased bone resorption, thereby elevating the risk of osteoporosis and fractures. Obesity is
closely linked to advanced bone age, accelerating bone development via mechanisms such as endo-
crine hormone disorders. These three factors interact synergistically: insulin resistance affects bone
metabolism, promoting advanced bone age, which in turn influences insulin sensitivity and bone
metabolism. Genetic, nutritional, and exercise factors also impact advanced bone age. A compre-
hensive intervention strategy involving lifestyle adjustments, pharmacological treatment, and reg-
ular monitoring is recommended for obese children. Future research should involve multidiscipli-
nary collaboration to delve into molecular mechanisms and conduct large-scale studies to validate
intervention measures.
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