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Abstract: Objective This study aimed to utilize data from the National Health and Nutrition Examination Survey (NHANES)
to investigate the relationship between the non-HDL cholesterol to HDL cholesterol ratio (NHHR) and accelerated phenotypic
age (PhenoAgeAccel), as well as to examine the mediating role of body mass index (BMI) in this association. Methods Data
from NHANES (2003-2010) were analyzed using weighted multivariable linear regression models and subgroup analyses
to assess the association between NHHR and phenotypic age acceleration. Additionally, smooth curve fitting was applied
to identify potential nonlinear relationships, and the mediating effect of BMI was evaluated. Results Among the 5 032
participants, the mean PhenoAgeAccel was -3.96 + 6.23 years (P<<0.05). Across all models, each unit increase in NHHR was
associated with a corresponding increase in PhenoAgeAccel. Smooth curve fitting revealed a linear relationship between
NHHR and PhenoAgeAccel. Mediation analysis demonstrated that BMI significantly mediated this association. Conclusion
This study identified a positive correlation between NHHR and phenotypic age acceleration. Moreover, obesity indicators (BMI)
significantly mediate this relationship. These findings suggest that managing blood lipid levels may exert anti-aging effects and
could help prevent aging-related diseases.

Key words: the non-high-density lipoprotein cholesterol to high-density lipoprotein cholesterol ratio; phenotypic age;
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