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Speaker : John B. Cologne, Ph.D.

Senior Scientist
Department of Statistics, RERF
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Title : “Primary Time Scale for Cox Regression in Cohort Follow-up Studies”
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Summary:

In epidemiologic cohort studies, confounding by age (unmeasured factors related to
age) can bias the estimated effects of risk factors. With Cox proportional-hazards regression
modeling, it is therefore generally recommended that chronological age be used as the primary
time scale in such studies. However, studies involving baseline measurements of biomarkers
or other factors frequently use, without explanation, follow-up time since measurement as the
primary time scale. In that case, the effects of age are usually adjusted by modeling age at
entry parametrically as a covariate. Parametric adjustment assumes that the functional
relationship between age and disease is known and may suffer from model misspecification,
whereas using age as the primary time scale does not. We demonstrate that the parametric
approach to age adjustment using follow-up time as the primary time scale may result in a
poor approximation to age-specific incidence and illustrate why.  Furthermore, the
underlying hazard with follow-up time based on arbitrary timing of study initiation may have
no meaning in terms of risk estimation. Given the potential for biased risk estimates using
follow-up time as the primary time scale, and the simplicity of using age as the primary time
scale without need for parametric modeling of the age-specific hazard, age should generally be
considered as the primary time scale for proportional-hazards regression with epidemiologic
follow-up data when confounding by age is a concern. An obvious exception is when
follow-up time has a meaningful interpretation in terms of the study parameters to be
estimated, such as with intervention studies.



