[bookmark: _GoBack]Higher cumulative CTI (cuCTI) and persistently high CTI trajectory are independently associated with elevated risk of incident cardiometabolic multimorbidity (CMM).
cuCTI shows a linear dose–response relationship with CMM risk, supporting cumulative metabolic damage.
Body Roundness Index (BRI) partially mediates the association between cuCTI and CMM, explaining 7.0% of the total effect.
Longitudinal monitoring of cumulative metabolic burden and body fat distribution may improve early prevention of CMM.
