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Background: Metabolic-associated fatty liver disease (MASLD) and metabolic syndrome (MetS) are
increasingly prevalent among children and adolescents with obesity, posing significant long-term
metabolic and cardiovascular risks. Non-invasive identification of at-risk individuals is crucial for a timely
intervention. This study aimed to evaluate the diagnostic performance of the triglyceride-glucose (TyG)
index and its modified versions, TyG-body mass index (TyG-BMI) and TyG-waist circumference (TyG-
WC), in predicting MASLD and MetS in a large cohort of children and adolescents with obesity.

Methods: A total of 758 children and adolescents with obesity (454 females, 304 males; mean age 14.8 +
2.1 years; mean BMI 37.9 + 6.2 kg/m?) were included. MASLD was diagnosed via ultrasonography, while
MetS was defined using International Diabetes Federation criteria. TyG, TyG-WC, and TyG-BMI were
calculated for all participants. Receiver operating characteristic (ROC) curves were generated to assess
the diagnostic accuracy of these indexes, including sensitivity, specificity, positive predictive value (PPV),
and negative predictive value (NPV).

Results: MASLD was detected in 38.9% of participants, with a higher prevalence in males (p < 0.0001).
MetS was present in 27.8% of the cohort, with higher prevalence in males (p < 0.0001). Among the
indexes, TyG-WC exhibited the highest sensitivity for MASLD (77.6%), whereas TyG-BMI had the highest
specificity (63.3%). In predicting MetS, all three indexes performed better than for MASLD, with TyG
demonstrating the highest PPV (54.5%) and TyG-BMI the highest NPV (87.5%). Predictive performance
was lower in males than females, potentially due to sex-specific differences in fat distribution and
metabolic response.

Conclusions: TyG, TyG-WC, and TyG-BMI are promising, non-invasive tools for identifying children and
adolescents with obesity at risk for MASLD and MetS. The superior sensitivity of TyG-WC and the high
specificity of TyG-BMI highlight the value of incorporating anthropometric parameters into metabolic
screening. Integrating these indexes into routine clinical practice may enhance early detection, allowing
for timely intervention and personalized management strategies, ultimately reducing the long-term burden

of metabolic and liver diseases in pediatric populations.
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