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READERS’ OPINION AND DISCUSSION

Can studies where subjects have 
different follow-up times 

be analysed through 
binomial regression?

Neal Alexander/+
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Centro Internacional de Entrenamiento e Investigaciones Médicas, 

Cali, Colômbia

Penna (2011) asks whether subjects with different 
follow-up times can be analysed through binomial re-
gression. The answer to this question is “yes”. 

If the rate for a particular person is λ and they have 
been observed for a period of time (t), then the prob-
ability (p) of having an event during that time is equal 
to 1-e-λt. The equation can be re-arranged to give log[-
log(1-p)] = log(λ)+log(t). This is a linear function of the 
log rate, enabling it to be modelled by regression, while 
the follow-up time values (t) can vary between individu-
als (Collett 1991).

This approach is useful when the exact time of the 
event is unknown as, for example, in seroconversion 
studies like that of Gray et al. (2001). The regression 
technique is a generalised linear model with “comple-
mentary log-log link function”; the logarithm of time is 
used as an “offset”. As it uses the binomial distribution 
family, the heading “binomial regression” is appropri-
ate. However, it differs from the model used by Mas-
trangelo  et  al.  (2011) in that it yields rate ratios rather 
than risk differences.
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Reply

Comments in regards to Penna’s 
and Alexander’s letters

Penna (2011) and Alexander (2011, this letter) discuss 
the use of logistic regression for the analysis of incidence 
data. The motivation is taken from Mastrangelo et al. 
(2011), who used logistic regression to assess the effect 
of gender and household contacts as they relate to the 
risk of leprosy reactions. The study population was com-
prised of leprosy patients in treatment from 1998-2005. 
In spite of availability of the date of leprosy reaction for 
each patient, the authors used logistic regression and 
treated the problem as prevalence instead of incidence. 
Penna (2011) emphasises the problem that different fol-
low-up times should not be ignored. Alexander argues 
that it is possible to incorporate different follow-up times 
in a binomial regression using a log-log link function 
with the inclusion of follow-up time for each subject in 
the model. This is a useful approach when the exact time 
of the event is unknown. This method for data analy-
sis was not conducted by Mastrangelo et al. (2011). Both 
Penna (2011) and Alexander (2011) are correct in their 
comments, which contribute to a better understanding as 
to the appropriate use of statistical models and the best 
possible use of available data.
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