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Case-control study

A study in which individuals with an outcome of interest (cases) are compared to individuals without
the outcome (controls) to identify potential risk factors.

Classification

Case-control studies are observational designs where participants are selected based on the
presence (cases) or absence (controls) of a particular outcome, and previous exposures are
then investigated retrospectively.

[0 Main Subtypes of Case-Control Studies

1. Traditional (Retrospective) Case-Control Study

e Most common format.

e Selects participants based on outcome (e.g. disease).

e Looks backward in time to assess exposures.

e Example: Patients with glioblastoma vs. those without, analyzing prior radiation exposure.

2. Prospective Case-Control Study

e Less common; sometimes called “nested case-control”.

e Outcome has not occurred at the time of exposure data collection.

e Once the outcome occurs, cases and controls are defined.

e Example: In a cohort of post-surgical patients, compare those who later developed infection
vs. those who didn’t.

3. Nested Case-Control Study

e Embedded within a cohort study.

e Cases arise from a defined cohort.

e Controls are selected from those at risk at the time each case occurs.
» Efficient for expensive or rare outcome studies.

e Example: Brain metastasis recurrence after radiosurgery.

4. Matched Case-Control Study

e Controls are individually matched to cases by variables such as age, sex, or comorbidity.

e Improves control of confounding.

e Example: Pair each patient with postoperative delirium to a patient of same age and ASA
score who did not develop it.
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[0 Summary Table

. Based on |Matching
?
Subtype Retrospective? Cohort? Used? Use Case
Traditional Case- Yes No Optional Exposure-disease relationship
Control
Prospective Case- No Optional Optional Future ogtcomes ina
Control prospective group
Nested Case-Control |Mixed Yes Optional Efficiency in rare outcomes
Matched Case-Control |Yes/No No/Yes Yes Co'?tro' of confounding
variables

Case-control studies are particularly useful for investigating rare outcomes
or when long follow-up is impractical. Matching and nesting help enhance
validity and reduce bias.

see also Matched Pair Case-Control Study.

A case control study is a type of observational study commonly used to look at factors associated with
rare diseases or outcomes. The case control study starts with a group of cases. The cases are the
individuals who have the outcome of interest.

The researcher then tries to construct a second group of people, the controls.

The controls must not have the outcome of interest. The researcher then looks as historical influences
to identify if some exposure is found more commonly in the cases than the controls. If the exposure is
found more commonly in the cases than the controls, the researcher can hypothesize that the
exposure may be linked to the outcome of interest. For example, a researcher may want to look at
the rare cancer, Kaposi's sarcoma. They would find a group of individuals with Kaposi's sarcoma (the
cases) and compare them to a group of patients who are similar to the cases but without Kaposi's
sarcoma (controls). The researcher could then ask about various exposures to see if any exposure is
more common in those with Kaposi's sarcoma (the cases) than those without Kaposi's sarcoma (the
controls). The researcher finds that those with Kaposi's sarcoma are more likely to have HIV, and thus
they conclude HIV may be a risk factor for the development of Kaposi's sarcoma. A case control study
does not do any intervention thus it is an observational study. No attempt is made to a case control
study to alter the disease course or risk factors for the disease, but rather the case control study aims
to try to build associations between causative or protective factors. The case control study design is
commonly used to look at rare diseases. If a disease happens to vary infrequently, then you would
have to follow a large group of people for a long period of time to accrue enough cases. Such use of
resources may be impractical so a case control study can help by picking out the current cases and
looking at historical factors.

Advantages

There are many advantages to the case control study. First, it allows us to study rare diseases. If a
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disease only occurred in 1 in 1000 people per year (0.001/year) then in ten years you would expect
about 10 cases of 1000 people. If the disease is much rarer, say 1 in 1,000,0000 per year
(0.0000001/year) you would either have to follow 1,000,0000 for ten years or 1000 people for 1000
years to get ten total cases. As it may be impractical to follow 1,000,000 for ten years or to wait 1000
years for recruitment, the case control study allows for faster studies. Second, the case control study
design makes it possible to look at multiple different risk factors at a time. In our example above
about Kaposi's sarcoma, we could ask both our cases and controls about exposures to HIV, asbestos,
smoking, lead, sunburns, aniline dye, alcohol, herpes, human papilloma virus, as well as other issues
to help identify the most likely causative agent or agents. Because of the above two advantages, case
control studies are commonly used as one of the first studies to build evidence between exposure and
an event or disease. In a case control study, the investigator can include more controls than cases
such as 2:1 or 4:1 for controls to cases to increase the power of the study as controls is usually more
easily identified than cases.

Disadvantages

The case control study also has many disadvantages. The most commonly cited disadvantage is the
retrospective nature of a case control study and the potential for recall bias. If we ask people with
Kaposi's sarcoma about exposure and history (e.g., HIV, asbestos, smoking, lead, sunburn, aniline
dye, alcohol, herpes, human papilloma virus), the individuals with the disease are more likely to think
harder about these exposures and recall having some of the exposures. If we ask the healthy controls
about past exposures, they are less likely to recall exposures to more esoteric exposures. Thus the
recall bias in a case control study is the increased likelihood that those with the disease will recall and
report exposures versus those without the disease are less likely to report exposures even if the
exposure did happen. This recall bias may lead to finding associations between the exposure and
disease which do not exist. It is due to subjects' imperfect memories of past exposures. A second
disadvantage of case control studies is the retrospective nature of a case control study. The study
looks at what happened in the past to try to find a correlation to the current state; that is, it looks at
previous exposures to explain the current disease state. Thus a case control study is a good start for
creating hypotheses about correlation but not for testing for causation. A third disadvantage of a case
control study is finding an appropriate control group. Ideally, the case group (those with the disease)
and the control group (those without the disease) will have almost the same characteristics. They will
differ in the exposures at which the investigator is looking. The control group should have similar age,
gender, and health as the case group. The two groups should have similar histories and live in similar
environments. If, for example, our cases of Kaposi's sarcoma came from across the country but our
controls were only chosen from a small community in northern latitudes where people rarely go
outside or get sunburns, asking about sun burn may not be a valid question to investigate. Similarly, if
all of our cases of Kaposi's sarcoma were found to come from a small community outside a battery
factory with high levels of lead in the environment, then controls from across the country with
minimal lead exposure would not provide an appropriate control group. Thus the investigator should
put much effort into creating a proper control group to bolster the strength of the case control study
as well as enhance their ability to find true and valid potential correlations between exposures and
disease states .

They require fewer resources but provide less evidence for causal inference than a randomized
controlled trial.

1)
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