The Mediating Role of Biological Age Acceleration in the Association Between Obesity and Hypertension: A Longitudinal Study from CHARLS
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Aim: To examine whether biological age acceleration mediates the link between obesity and hypertension in a national cohort of older Chinese adults.
Methods: Longitudinal analysis of 2,039 participants (≥45 years) from the China Health and Retirement Longitudinal Study (2011–2020). Ten anthropometric/metabolic indices assessed obesity. Biological age was calculated using the Klemera-Doubal method (8 biomarkers); its acceleration (KDM-BAacc) was the residual from regressing biological on chronological age. Incident hypertension was determined by measurement, diagnosis, or medication. Associations were tested using regression, with mediation analyzed via bootstrapping.
Results: Over the follow-up, higher levels of all obesity indices (except TyG alone) were significantly associated with both increased KDM-BAacc and a higher risk of hypertension. Each one-year increase in KDM-BAacc was associated with a 10% elevated risk of developing hypertension (OR=1.10, 95% CI: 1.06–1.14). Causal mediation analysis revealed that KDM-BAacc significantly mediated 8.9% to 11.1% of the total effect of obesity on hypertension risk. The mediation effect was most pronounced for composite indices reflecting both metabolic dysfunction and adiposity: TyG-BMI (10.4%), TyG-WC (11.1%), and TyG-WHtR (10.5%). Subgroup analyses indicated that the mediating role of KDM-BAacc was stronger in women and in participants younger than 65 years.
Conclusion: Accelerated biological aging is a significant mediator in the obesity-hypertension pathway. Targeting biological aging may offer a novel strategy for mitigating cardiovascular risk associated with obesity.
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