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Figure 2: Illness-death model. 

 More examples of multi-state models can be found in books by Andersen et al. 

(1993) and Hougaard (2000), or in papers by Putter et al. (2007) and Andersen and 

Perme (2008).   

 Despite its potential, multi-state modeling is not used by practitioners as 

frequently as other survival analysis techniques. It is our belief that lack of knowledge 

of available software and non-implementation of the new methodologies in user-

friendly software are probably responsible for this neglect. One important contribution 

to this issue was given by the R/S-PLUS survival package. Thanks to this package, 

survival analysis is no longer limited to Kaplan-Meier curves and simple Cox models. 

Indeed, this package enables users to implement the methods introduced by Therneau 

and Grambsch (2000) for modeling multi-state survival data. In R (R Development Core 

Team 2008), multi-state regression can also be performed using the msm package 

(continuous-time Markov and hidden Markov multi-state models), the changeLOS 

package (Wrangler et al. 2006) implements the Aalen–Johansen estimator for general 

multi-state models, and the etm package has recently enabled the transition matrix to be 

computed, along with a covariance estimator.   

 This paper describes the R-based p3state.msm package's capabilities for 

analyzing survival data from an illness-death model. It extends existing semi-parametric 

regression capabilities included in many statistical software programs, such as R, S-

PLUS, SAS, etc. Moreover, p3state.msm enables several quantities of interest to be 

estimated, such as transition probabilities, bivariate distribution function, etc. In 


