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Abstract :

Objective: To investigate the efficacy of combined nutritional intervention and stratified exercise
guidance in improving insulin resistance (IR) among obese adolescents, providing evidence-based
support for clinical interventions. Methods: From January 2022 to December 2024, 120 obese
adolescents with IR undergoing follow—up at our pediatric growth and development clinic were
enrolled. Participants were randomly assigned using a random number table to either the observation
group (n=60) or the control group (n=60). The observation group received conventional health
guidance, while the control group received no intervention. The observation group underwent a 12—
week intervention comprising personalized “low Gl, high protein” nutritional guidance combined with
“foundation-enhancement-maintenance” stratified exercise guidance. (n=60). The control group
received routine health guidance, while the observation group underwent a 12-week intervention
combining personalized “low Gl, high protein” nutrition guidance with “foundation—-enhancement—
maintenance” tiered exercise guidance. Pre— and post-intervention anthropometric measurements
(BMI, BMI z-score, body fat percentage), metabolic and IR indicators (FBG, FINS, HOMA-IR, ISI, TG,
TC), inflammatory markers (TNF-«, IL-6), and safety parameters were compared between groups.
Results: After 12 weeks of intervention, the observation group exhibited significantly lower BMI,
BMI z-score, and body fat percentage compared to the control group (P < 0.05). Additionally, the
observation group demonstrated significantly lower FBG, FINS, and HOMA-IR levels, while showing
significantly higher ISI levels than the control group (P < 0.05). After 12 weeks of intervention, IL-6
levels in the observation group (4.24 + 1.05 pg/ml) were significantly lower than those in the control
group (6.54 + 1.27 pg/ml), with statistically significant differences (P<0.05). No significant differences
were observed in height growth rates or safety indicators between the two groups (P>0.05), and
no serious adverse reactions occurred. Conclusion: Combined nutritional intervention and stratified
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exercise guidance effectively reduces body fat percentage in obese adolescents, improves insulin
resistance and inflammatory response, without compromising growth and development. This safe
approach demonstrates good tolerability and may serve as a clinically preferred intervention

strategy.
Keywords : obese adolescents; insulin resistance; nutritional intervention; stratified exercise guidance;
low-Gl diet; inflammatory mediators
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