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FEEPRICHILDHETDEE(I)
The Case-cohort Study

IGRE BT HEtE
John Cologne

In the previous article, 1 described the nested
case-control study as a subset of a cohort study, which provides

an efficient way to study risk factors, confounding, and effect
modification without having to collect information on the
entire cohort. I mentioned that, in the nested case-control study,
there is not a clear distinction between cases and controls.
Some readers may still be confused by the nested approach, in
which selecting controls from cohort risk sets means that a
person may be both a control and a case in the case-control
study. Epidemiological researchers are probably most familiar
with variants of the classical case-control study, where cases
and controls are clearly distinguished. However, to readers
who understand the concept of basing a case-control study on
the cohort follow-up, the case-cohort study may also be of
interest.

Sometimes researchers may be interested in multiple
endpoints, studying each endpoint separately. One dis-
advantage to the nested case-control approach is that it is
difficult to share controls across studies. Controls must be
matched to the cases on age and other variables. It is unlikely
that the cases of different types of cancer are completely
similar in these variables, and certainly there will be different
numbers of cases of different cancers, so it is unlikely that a
single set of controls can be shared among all of the studies. If
separate case-control studies are performed, the study will be
quite large, with perhaps little saving of time and expense
compared to performing the study on the entire cohort.

One approach to reducing cost and cffort is to study
only a random subset of the original cohort. The researcher
would take a random sample of the cohort at the start of
follow-up and measure the relevant risk factor information
only in this sub-cohort. However, many cases will occur
outside of the sub-cohort, resulting in loss of information. The
solution is to study the sub-cohort and add to it all of the cases
that occur in the full cohort. Hence the name “case-cohort™
design.

The cohort and sub-cohort can be diagrammed as in
Figure 1. Note that, unlike my previous article where the
cohort follow-up time was used to represent the cohort,
selection of the case-cohort sample occurs at the start of cohort
follow-up (i.e., at the time of cohort definition), so I do not
show the cohort follow-up time here. Members of the cohort
are denoted by the symbol O. Persons who become cases at
some time during cohort follow-up are denoted by the symbol
@, with various shadings to represent different types of cancer.

Figure 1. The cohort and sub-cohort
(shaded symbols represent cases).

The sub-cohort is selected randomly from the cohort at
the start of follow-up. Stratified random sampling can be used
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if some factor is known at the time of cohort definition. After
selecting the sub-cohort and adding all of the cases, the
case-cohort study sample appears as in Figure 2:

Figure 2. The case-cohort study sample.
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Essentially, the same non-cases (those in the sub-cohort) are
used as comparison subjects for each type of disease. However,
the analysis is like that of a cohort follow-up study, rather than
like a case-control analysis. Thus, as with the nested
case-control study, there is no clear distinction between “case”
and “control”. Rather, individuals are followed over time until
they either become a case or are censored, just like a cohort
follow-up analysis. Cases that are not in the sub-cohort are
handled specially in the case-cohort analysis. Rather than
treating them as typical cohort subjects, who are followed from
the beginning of the study and serve as controls prior to their
diagnosis, the additional cases contribute information to the
analysis only at the time of their diagnosis, at which time they
are compared to the sub-cohort subjects who are under
observation at that time,

The partial likelihood (Cox regression) is used to
analyze the case-cohort design, with special weights to account
for the sub-cohort selection and the addition of cases not in the
sub-cohort. The analysis is described in detail by Therneau and
Li' When only one outcome is being studied, the nested
case-control design may be more efficient than the case-cohort
design.” The case-cohort design is also described in the two
papers by Sato.>*
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