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A Segmented Linear Time-varying Effect Cox Model with Landmark Time

Breakpoint Estimation

Suo Shanshan, Bian Wenming, Cai Jiaxin, et al (Department of Epidemiology and Health Statistics , School of Public Health,
Xi’ an Jiaotong University Health Science Center ,Xi’ an 710061)

[Abstract] Objective To concisely characterize time-varying effects in Cox models, this study introduces a piecewise
linear time-varying effect Cox model and incorporates the landmark time breakpoint (LTB). The research aimed to apply this
method to data from the systolic blood pressure intervention trial (SPRINT) to analyze time-varying risk characteristics.
Methods Model fitting was performed in two steps: (1 Estimating the LTB by performing piecewise linear regression on
weighted Schoenfeld residuals; ) Fitting a piecewise linear Cox regression model with time-varying effects, using the
estimated LTB as the breakpoint. Results In the SPRINT data analysis, the LTB was estimated at 2. 66 years (95% CI: 1. 76~
3.57). Based on this breakpoint, the hazard ratio (HR) exhibited a piecewise trend of initially decreasing and then increasing.
Simulation experiments indicated that the method might produce biased estimates under specific conditions, but in the SPRINT
data analysis, it was still able to provide breakpoints with clear clinical significance and intuitively interpretable time-varying

effect curves. Conclusion

The application of the segmented linear time-varying effect Cox model combined with LTB

provides an efficient and intuitive framework for the interpretable estimation of time-varying effects in survival analysis.

[Key words]
pressure intervention trial
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