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Dear Editor-in-Chief 
 

Time to event data, also known as survival time 
data or failure time data are very common in 
medical studies and health science research. The 
event of interest in such data may be positive, 
such as recovery or restoration; negative, such as 
heart attack or death; or neutral, such as renew or 
changing medical prescriptions. The distinguish-
ing feature of time to event data is that for some 
patients the survival time or failure time may be 
censored. Censored observation arises if at the 
end of the follow-up period a patient does not 
experience the event of interest. In such cases, it 
is unknown that whether the patients experience 
the event after the end of the observation time. 
Making inference for time to event data cannot 
be carried out through commonly used linear 
models, such as linear regression or parametric 
analysis of variance (1). Precisely, since the data 
includes censored observations, the necessary 
assumptions of linear models like linearity or 
normality cannot be met. For analyzing time to 
event data in the presence of censored observa-
tions the accelerated failure time (AFT) model is 
a very useful model which relates a set of predic-
tors or independent variables to the logarithm of 
survival or failure time (2). In particular, AFT 
model indicates that for n patients, 

log𝑇𝑖 = 𝛽1𝑋𝑖1 + 𝛽2𝑋𝑖2 + ⋯+ 𝛽𝑘𝑋𝑖𝑘 + 𝜀𝑖  (𝑖 = 1, 2,… ,𝑛) 

where 𝑇𝑖  is the survival time or failure time of the 

ith patient, 𝛽1,𝛽2,… ,𝛽𝑘  are unknown regression 

parameters of the model, and 𝜀𝑖 's are error terms. 

An AFT model assumes that the effect of a risk 
factor or an independent variable is to accelerate 
or decelerate the survival time or failure time by 
some constant.  
If the probability distribution of the error terms 
in the model is one of the well-known statistical 
distributions then the AFT model is called para-
metric, otherwise, the AFT model is semi-
parametric. The commonly used distributions for 
parametric AFT model are log-logistic, exponen-
tial, and Weibull. Regression parameters in a pa-
rametric AFT model can be estimated through 
maximum likelihood estimation, while the parame-
ter estimates in a semiparametric AFT model can 
be obtained using rank-based estimators (3). 
Although the maximum likelihood estimation in 
parametric AFT models is theoretically simple, 
checking the assumptions about the statistical 
distribution of the error terms and goodness of 
fit tests for survival times or failure times are 
usually problematic and sometimes theoretically 
complicated (4). The main advantage of semi-
parametric AFT models in health science studies 
is that such inferences do not involve any as-
sumptions about the probability distribution of 
the error terms in the model. Moreover, in semi-
parametric AFT models the empirical distribution 
of the parameter estimators can be easily esti-
mated, so constructing the confidence intervals 
for the regression parameters or hypothesis test-
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ing can be carried out through simple and reliable 
computations (5). 
As a home message for the researchers in the field 
of health sciences, when time to event data in a 
medical study include censored observations linear 
regression models are not useful, so an AFT mod-
el could be used for modeling the effect of inde-
pendent variables on the survival time or failure 
time as dependent variable. Since the parametric 
AFT models make assumptions about the proba-
bility distribution of the model error terms that are 
not easy to satisfy, the inference about the model 
and estimating the regression parameters could be 
carried out through a semiparametric AFT model. 
The rank-based inference procedures for semipa-
rametric AFT models are widely studied and high-
ly recommended for estimating the model parame-
ters due to their simple and reliable computational 
methods in applications.  
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