
Accelerated lifetimes regression example

Kardaun (1983): data on 90 male laryngeal cancer patients.
Data include:

I patient’s age at time of diagnosis

I patient’s stage of cancer at time of diagnosis: stage 1, 2, 3 or
4 (increasing severity).

Data available as larynx in the R package KMsurv.

First we plot Kaplan-Meier curves for the subpopulations
corresponding to the four stages of disease (ignoring age for the
moment).

> attach(larynx)

> Surv(time, delta) -> surv1

> plot(survfit(surv1 ∼ stage), col=c("black", "red", "green", "blue"))
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Now we carry out a regression based on the Weibull distribution:

S(t) = e−(ρt)α

where

ρ = exp(−β.x) = exp{−(β0 + β1x1 + β2x2 + β3x3 + β4x4)}.

The covariates:

x1 = age

x2 = I(stage 2)

x3 = I(stage 3)

x4 = I(stage 4)



> attach(larynx)

> survreg(surv1 ∼ age + as.factor(stage), dist="weibull") -> sr.fit

> summary(sr.fit)

Call:

survreg(formula = surv1 ∼ age + as.factor(stage), dist = "weibull")

Value Std. Error z p

(Intercept) 3.5288 0.9041 3.903 9.50e-05

age -0.0175 0.0128 -1.367 1.72e-01

as.factor(stage)2 -0.1477 0.4076 -0.362 7.17e-01

as.factor(stage)3 -0.5866 0.3199 -1.833 6.68e-02

as.factor(stage)4 -1.5441 0.3633 -4.251 2.13e-05

Log(scale) -0.1223 0.1225 -0.999 3.18e-01

The first column gives maximum likelihood estimators for the regression parameters.
The second column gives standard errors (as calculated from the observed information
matrix). The z-value in the third column is the MLE divided by the standard error,
and comparison with N(0, 1) gives the p-value in the final column, which gives the
significance level for a test of the hypothesis that the corresponding regression
coefficient is 0.

For example, the stage 2 coefficient is certainly not significantly different from 0.

In the final line, scale = 1/α. We see that α is not significantly different from 1; this
suggests that an exponential distribution (special case of Weibull) would be a plausible
underlying distribution.


