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5.5.2 Checking proportionality
There are numerous ways to check proportionality, and focus here on two proce-

dures. First, a comparison of Nelson-Aalen plots gives a simple graphical picture.

Second, more details may be derived from analysis of Schoenfeld residuals. The

latter are based on a comparison of the actual data to what is predicted under the

model. We do not elaborate the theoretical formulas here, just present it as a prag-

matic procedure.

It is important to note that residuals in survival analysis are a much more com-

plex concept than in ordinary linear regression analysis. One reason for this is the

presence of censored data, which makes residual plots difficult to interpret with-

out specially designed methods. The procedures are illustrated in the example.

Example 5.3 (cont)
For comparison of the two clinics, the Nelson-Aalen plots are presented in

Figure 5.12. Remember that the hazard rates can be informally assessed as

the slopes of the cumulative hazard plots. From the lower curve it is appar-

ent that the hazard rate decreases somewhat over time. The upper curve

indicates initially a hazard (slope) similar to the lower curve, but then the

hazard starts to increase strongly. This shows that the clinics are relatively

similar initially with respect to drop-out rate, but then become very differ-

ent towards the end, with one clinic having a much higher drop-out rate

than the other. Hence this divergence certainly points to an absence of pro-

portionality.

Table 5.5 Results of Cox regression analysis of methadone treatment data. Co-
variates: CLINIC, previous imprisonment (PRISON), methadone dose (DOSE).

Covariate Hazard ratio SE P 95% CI

CLINIC
DOSE
PRISON

0.364
0.965
1.386

0.078
0.006
0.323

< 0.001
<0.001
 0.051

(0.24, 0.56)
(0.953, 0.977)

(1.00,1.92)
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