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Cohort vs. Case-control

Cohort Case-control

Population Begins with a defined cohort Begins with sampled cases and controls

Exposure Exposure measured in members of the 
cohort

Exposure measured in cases and controls, 
sometimes after outcomes

Outcome Cases arise in the cohort during follow-up Exposure occurs before samples became cases 
and controls

Comparison Incidence measured for exposed and 
nonexposed members of the cohort

Exposure measured for cases and controls

Measure of risk Can calculate absolute risk, relative risk, 
attributable risk, and population risks directly

Can estimate relative risk but there is no 
information in incidence
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Case-control 
studies
Two samples are selected: 

• Those who have developed the disease of interest and 

• Those who have not developed the disease, otherwise similar

Looking back in time:

• Measuring the frequency of exposure to a possible risk factor

Estimating risk of disease in exposed vs. unexposed



Design of case-control 
studies

• All cases and controls present in the 
population at a given time should be 
equally available for inclusion

• Cases should be new cases (incidence) 
during studied period, and not existing 
cases (prevalent)

• Controls should be a random sample 
of all noncases in the same population 
as cases arise from

• Approaches to selecting controls: 

o Population Approach

o Cohort Approach

o Hospital and Community Controls

o Multiple Control Groups

o Multiple Controls per Case

o Matching
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Relative risk

RELATIVE RISK – COHORT STUDY

INCIDENCE:
Exposed = A / (A+B)

Unexposed = C / (C+D)

RELATIVE RISK:
INICIDENCE of disease in the exposed

______________________________________________________________________

INCIDENCE of disease in the unexposed
=  

A / (A+B)
_____________________

C / (C+D)



Odds Ratio 
- An estimate of relative risk

ODDS RATIO – CASE-CONTROL 
STUDY

RELATIVE RISK – COHORT STUDY

Odds cases being exposed = 
a / (a+c)

_____________________

c / (a+c)

Odds controls being exposed =
b / (b+d)

_____________________

d / (b+d)

RELATIVE RISK:
The odds that a case is exposed
______________________________________________________________________

The odds that a control is exposed
=  

a / c
_____________________

b / d
=

ad / bc 



Odds Ratio 
- An estimate of relative risk

ODDS RATIO – CASE-CONTROL 
STUDY

RELATIVE RISK – COHORT STUDY

When using population-based sampling 
the Odds Ratio usually approximates 

Relative Risk.

When cases are uncommon amongst all 
(exposed & unexposed), the odds ratio 

and relative risk are about the same. 



Controlling for 
extraneous variables

• “The greatest threat to the validity of observational studies (cohort and 

case-control) is that the groups being compared might be systematically 

different in factors related to both exposure and disease – that is, there is 

confounding”.

Confounder

Exposure Outcome
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