
 

 

Survival Analysis in SAS/STAT®  
Methods and Models for Time-to-Event Outcomes 

Overview 

Survival analysis deals with time-to-event data that 
are incomplete because of censoring or truncation. 
Survival methods are available in SAS/STAT that 
enable you to overcome a variety of challenges 
frequently encountered in time-to-event data. 
SAS/STAT software provides you with state-of-the-
art specialized techniques to: 

• perform valid and efficient analyses of data with 

features including nonproportional hazards, 

competing risks, and interval censoring 

• facilitate the building of proportional hazards 

models, accelerated failure time models, quantile 

regression models, and regression models for 

survey data analysis.  

Regression Analysis 

 

The PHREG procedure fits the Cox proportional 
hazards model and its extensions, which include 
recurrent events models, shared frailty models, and 
models for competing-risks data. The PHREG 
procedure offers you the following options: 

• estimates of hazards ratios 

• stratified analysis 

• an offset in the model 

• modeling of covariate effects  

• Bayesian inference using the BAYES 
statement 

PROC PHREG also enables you to assess the 
predictive accuracy of survival models by using 
concordance statistics and time-dependent ROC 
curves as demonstrated in the graph to the left. 

The LIFEREG procedure fits accelerated failure time 
models to failure time data, including data that are 
left-censored, right-censored, or interval-censored. 
The models for the response variable consist of a 
linear effect composed of the covariates and a 
random disturbance term. The distribution options for 
the random disturbance term includes the extreme 
value, normal, logistic, the exponential, Weibull, 
lognormal, log-logistic, and three-parameter gamma 
distributions. The following are highlights of the 
LIFEREG procedure’s features: 

• estimates parameters by maximum 
likelihood 

• computes least square means and their 
differences  

• performs multiple comparison adjustments  

Nonproportional Hazards 

 

Classical hazard-based methods can be 
inappropriate or inefficient when the proportional 
hazards assumption is violated. You can use the 
RMSTREG procedure or the LIFETEST procedure 
to perform survival analysis when your data have 
nonproportional hazards (see graph). These 
procedures analyze the restricted mean survival time 
(RMST), the expected value of the time-to-event 
variable up to a prespecified time horizon. 
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You use the RMSTREG procedure to fit linear and 
log-linear models to the RMST. This procedure 
enables you to:  

• choose a specific time horizon for analysis 

• specify classification and interaction effects 

• fit models by using pseudovalue regression or 
inverse probability censoring weighting 
techniques 

• perform hypothesis tests for model effects 

• make inferences on covariate-adjusted RMST 
differences or ratios 

 

You can use the RMST option in the LIFETEST 
procedure to perform nonparametric analysis of the 
RMST. PROC LIFETEST enables you to estimate 
the RMST at times of interest and make appropriate 
group comparisons by performing multiple 
comparisons. 

Competing Risks 

Competing risks occur in studies where individuals 
are subject to several potential failure events and 
where the occurrence of one event might impede the 
occurrence of other events. The LIFETEST and 
PHREG procedures provide a comprehensive set of 
techniques for the analysis of competing-risks data. 

 

The LIFETEST procedure focuses on nonparametric 
analysis and includes specialized features for 
analyzing the cumulative incidence function. You can 
use PROC LIFETEST to compute the nonparametric 
estimate of the cumulative incidence function and 
use Gray’s (1988) test to investigate group 
differences. The PHREG procedure provides the 
following two regression approaches for analyzing 
competing-risks data:  

• Fine and Gray’s method to directly model the 
cumulative incidence function 

• cause-specific proportional hazards models  

PROC PHREG also enables you to make model-
based predictions of the cumulative incidence 
functions. 

Interval Censoring 

 

The ICLIFETEST and ICPHREG procedures are 
specifically designed to analyze interval-censored 
data and are counterparts of the LIFETEST and 
PHREG procedures, which primarily deal with right-

censored data. Interval censoring happens when you 
don’t know the exact time when an event occurred, 
but you do know the period during which it occurred. 
The graph below shows the results from modeling 
interval censored data.   

 

 

The ICLIFETEST procedure implements 
nonparametric statistical methods of analyzing 
interval-censored data. You can compute 
nonparametric estimates of survivor functions and 
compare the underlying survival distributions of two 
or more samples of interval-censored data. 

 

PROC ICPHREG fits proportional hazards 
regression models to interval-censored data. It 
enables you to fit parametric and semiparametric 
models. For parametric models, you select a 
piecewise constant function, a cubic spline or a 
discrete hazard as the baseline hazard function. The 
semiparametric models in PROC ICPHREG are 
analyzed on the basis of the nonparametric likelihood 
function, and you can make statistically efficient 
inferences on the model effects without prespecifying 
the baseline hazard function. 

For More Information 

For complete information about all SAS/STAT 

releases and procedures, see the documentation 

available at support.sas.com/statistics.  

 


