




218 INTRODUCTION TO REGRESSION MODELS 

Table 212.1. A regression model to compare rates by exposure levels 

Exposure 
Age 0 1 
0 All Age 
1 Al 

0 Abe 
2 A2 

0 A5e 

are compared to the unexposed group. The regression equations are now 

22.2 Stratified comparisons 

When the comparison between exposure groups is stratified by a confound
ing variable such as age the change to new parameters is first made sepa
rately for each ag~ band; for two exposure groups the regression equations 
for age band t are~' 

The pararneter et is age-specific and to impose the constraint that it is 
constant over age bands it is set equal to the constant value e, in each age 
band. The regression equations are now 

This choice of parameters is the same as for the proportional hazards model, 
introduced in Chapter 15. The model is written out in full in Table 22.1 
for the case of three age bands. 

Although our main interest is whether the rate parameter varies with 
exposure, within age bands, we might also be interested in investigating 
whether it varies with age, within exposure groups. The parameter f) does 
not help with this second comparison because it has been chosen to compare 
the exposure groups. When making the comparison the other way round 
the age bands are the groups to be compared and the exposure groups 
are the strata. To combine the comparison across these strata requires 
the assumption that the rate ratios which compare levels 1 and 2 of age 
with level 0 are the same in both exposure groups. This way of choosing 
parameters is shown in Table 22.2, where the parameters 4} and </12 are the 
rate ratios for age, assumed constant within each exposure group. Note 
that there are two parameters for age because there are three age bands 
being compared. 

Putting these two ways of choosing parameters together gives the regres
sion model shown in Table 22.3. The parameter Ag has now been written 
as Ac, for simplicity and to emphasize that it refers to the (top left-hand) 
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Table 22.2. A regression model to compare rates by age bands 

Table 22.3. A regression model for exposure and age 

corner of the table. Both sorts of comparison can now be made in the same 
-;malysis. It is no longer necessary to regard one variable as the exposure, 
and the other as a confounder used to define strata; the model treats both 
types of variable symmetrically. To emphasize this symmetry the term ex
planatory variable is often used to describe both exposures and confounders 
in regression models. Although this is useful in complex situations where 
there are many variables, there are also dangers. Although it makes no 
difference to a computer program whether an explanatory variable is an 
exposure or confounder it makes a great deal of difference to the person 
trying to interpret the results. Perhaps the single most important rea
son for misinterpreting the results of regression analyses is that regression 
models can be used without the user thinking carefully about the status of 
different explanatory variables. This will be discussed at greater length in 
Chapter 27. . 

Exercise 22.1. Table 22.4 shows a set. of values for the rate parameters (per 
1000 person-years) which satisfy exactly the model shown in Table 22.3. What 
are the corresponding values of Ac, e, 4l, </>2 ? 

Exercise 22.2. When the model in Table 22.3 is fitted to data it imposes the 
, 'constraint that the rate ratio for exposure is the same in all age bands, and 

equally, that each of the two rate ratios for age is constant over both levels ;:>J" 
exposure. Is the constraint on the rate ratios for age a new constraint, or d~ it 
automatically follow whenever the rate ratio for exposure is the same urall age 
bands? 
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