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EEMRICRIAOMHDOE (2)
The Nested Case-control Study

HEHERECERFIRT FiataEn
John Cologne

I’'m probably too picky, but I'd like to clarify terms right
from the start. A nested case-control study is not just a
case-control study conducted within a cohort or other
well-defined population; we already have terms for such
studies: cohort-based case-control study, population-based
case-control study. The word “nested” in English implies
similarity and closeness of fit. It is in this sense that the nested
case-control study came to be—not just a subset of the cohort,
but a design that resembles a cohort, allowing similar methods
of analysis and producing similar types of results. The
foundations of the nested case-control study evolved from
attempts to reduce effort and expense in occupational cohort
studies by selecting a sample of non-cases.' The difference
between this and the traditional case-control study is that the
non-cases are selected using incidence-density sampling
(selecting controls at the times cases occur) rather than
selecting controls from among the non-cases at the end of
follow-up.z'4

A typical cohort study can be illustrated using a time-line as
in Figure 1, where the time represents follow-up time. A person
enters a study (follow-up begins) at some time, denoted by the
start of his or her line, and is observed until the end of the study,
or until he or she has the outcome being studied (disease or
death; a case, denoted by the symbol @) or can no longer be
observed due to death or other circumstances (suffering
another, conflicting disease, dropping out from the study, etc.,
denoted by the symbol x). A simple cohort is diagrammed in
Figure 1. Similar diagrams are provided in many references on
epidemiologic methods (see, for example, reference 4, Figure
2). The key concept is the so-called “risk set”, the collection of
all members of the cohort who are under observation at the
time a case occurs. Each risk set is denoted by the case @and
the non-cases still under observation at that time (denoted by
the symbol | ).
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Figure 1. Follow-up of a simple cohort.

A nested case-control study, based on incidence-density
sampling, is constructed by selecting at random a sample of the
non-cases (controls, denoted by the symbol O) from each risk
set. One possible sample is illustrated in Figure 2 using two
controls per case:
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Figure 2. Nested case-control study sample selected
from a cohort.

In other words, the “case-control” study consists of two
matched sets: the first set has b as the case and {d,e} as the
controls; the second matched set has e as the case and {d,f} as
the controls.

The sample of controls in each risk set is matched to their
corresponding case on follow-up time and the fact of being at
risk. Therefore, the nested case-control set of cases and their
corresponding risk-set controls is like a matched case-control
study sample. However, a very important difference between
the nested case-control study and a traditional matched
case-control study is that, using incidence density sampling,
controls can be selected more than once (i.e., from more than
one risk set; subject “d” in Figure 2) and even cases can serve
as controls at times prior to their own diagnosis (subject “e” in
Figure 2).

The conditional likelihood (e.g., conditional logistic
regression) is used to analyze matched case-control studies.
The likelihood for analyzing nested case-control studies (the
so-called “partial likelihood™) has the same mathematical form
as the conditional likelihood, so nested case-control studies
may be analyzed using standard conditional logistic regression
programs. The same statistical properties apply as with
maximum likelihood analysis.” However, because of the
incidence density sampling, the analysis of a nested
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case-control study estimates the actual relative risk, not the
odds ratio approximation to the relative risk that is usually
estimated in case-control studies, and allows estimation of
baseline cumulative incidence and absolute risk functions.*
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