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1. List three common study designs.

2. Discuss the advantages and disadvantages of 
case-control studies.

3. Discuss the advantages and disadvantages of 
cohort studies.

Learning Objectives
After this session, participants will be able to:



Hird 1994

17 year-old male.

No HIV infection.

No diabetes.

Case Report



Case Report

Next 3 days:  vomiting, fever, 
swelling and pain.

4 days after symptom onset:  
admitted.



Case Report
Pulse of 155.
Blood pressure:  90/65.
Confused.
Creatine kinase (CK): 33,000 u/L.
AST 233.
ALT   63.



Annual Frequency in U.S. of Invasive Group A 
Streptococcal (GAS) Disease

• 23,650 cases of invasive GAS disease.

• About 2.4% of these cases were GAS toxic 
shock syndrome:  567.

• Source: CDC, Active Bacterial Core 
Surveillance (ABCs) Report, Group A 
Streptococcus, 2017. 



If you have limited funds and time, what study 
design is appropriate for the investigation of risk 
factors for a rare condition such as GAS toxic 
shock syndrome?

A. Prospective cohort.
B. Case-control.
C. Clinical trial.
D. Case series.



A. Prospective cohort.
B. Case-control.
C. Clinical trial.
D. Case series.

If you have limited funds and time, what study 
design is appropriate for the investigation of risk 
factors for a rare condition such as GAS toxic 
shock syndrome?



Branches of Epidemiology

• Descriptive.

• Analytic.

Hennekens & Buring, 1987



Descriptive Epidemiology

• Concerned with distribution of 
disease.

• Propose hypotheses.



Analytic Epidemiology

• Focuses on causes of diseases.

• Tests hypotheses.



Overview of Study Designs

• Descriptive
• Individuals (case series). 
• Populations (correlational studies).

• Analytic
• Observational studies.
• Intervention studies/Experiments.



–Observational studies
• Case-control:

–Density case-control.
–Cumulative case-control.
–Case-cohort.

• Cohort (retrospective or prospective).

• Cross-sectional prevalence survey.
• Case-crossover.

Analytic Study 
Designs

Rothman, 2012



–Intervention studies
• Nonrandomized controlled clinical 

trial.

• Randomized controlled clinical trial.

Analytic Study 
Designs



1. Systematic reviews, meta-analyses.
2. Randomized controlled trials with 

definitive results.
3. Randomized controlled trials with non-

definitive results.
4. Cohort studies.
5. Case-control studies.
6. Cross sectional surveys.
7. Case reports.



True or False?

• Every research question in medicine 
and public health can be answered 
using a clinical trial.



True or False?

• Every research question in medicine 
and public health can be answered 
using a clinical trial.

FALSE





• Subjects are selected by the presence or 
absence of the disease or outcome:
– Cases have the disease.
– Controls do not have the disease.

• Cases and controls are compared to one 
another with respect to their exposure(s).

Hennekens & Buring, 
Epidemiology in Medicine

Basic Features of a Case-Control Study

Presenter
Presentation Notes
The case-control study is a major type of observational study design.  The study investigator begins with the endpoint and looks back in time.  Cases are individuals who have the outcome of interest.   The outcome does not have to be a disease.  Controls are individuals who are free of the outcome.



Basic Features of a Case-Control Study

• Most are retrospective.  That is, cases 
have already occurred.

• Whether or not it’s a retrospective case-
control study or a prospective case-
control study, you start with the 
outcome/disease and look back in time.



Advantages of the Case-Control Study Design

• Can study rare diseases.

• Multiple exposures.

• Usually cheaper than prospective cohort 
studies.

Presenter
Presentation Notes
Case-control studies are ideal for the study of rare diseases.  You don’t have to follow a large cohort of individuals for many years waiting for a sufficient amount of cases to accrue as you would in a prospective cohort study of a rare disease.  Another advantage of the case-control study design is that it allows you to investigate multiple potential risk factors. And case-control studies are usually cheaper to conduct than prospective cohort studies. 



Disadvantages of the Case-Control Study Design

• No incidence (usually).

• Temporality may not be intact: did the 
suspected cause truly occur before the 
outcome?

• More prone to selection and recall bias than 
other designs.

Presenter
Presentation Notes
One of the disadvantages of a case-control study is that you typically can’t calculate the incidence of the disease. You can calculate the incidence of disease in a cohort study. Also, the time sequence of events may not be clear.  Assume that you conducted a case-control study of the possible association between physical activity and heart disease. Oddly, you may find that your heart disease cases are more likely than your controls to have an active rather than sedentary life style.  But if you have not conducted the study with attention to detail, it may be that the cases were largely sedentary before their diagnosis of heart disease and then after their diagnosis they started exercising.



Basic Features of a Cohort Study

• A study in which subjects are classified 
on the basis of the presence or 
absence of exposure to a suspected 
risk factor for a disease or other 
outcome.

Hennekens & Buring, 
Epidemiology in Medicine

Presenter
Presentation Notes
Cohort studies, also known as longitudinal studies and follow-up studies, are popular in clinical research and public health.  Subjects in a cohort study are identified based on their exposure status.  Some of the subjects are exposed to some factor, say, cigarette smoking and some subjects are not exposed to cigarette smoking. 



Basic Features of a Cohort Study

• At the start of the study, all of the 
potential subjects must be free of the 
disease (the outcome).

• The two groups are compared to one 
another:  risk or rate of the disease in the 
exposed vs. risk or rate of disease in the 
nonexposed (unexposed).

Presenter
Presentation Notes
At the start of a cohort study, each of the participants must be free of the outcome.  Prevalent, that is, existing cases must not be included in the study.  The occurrence of disease in the exposed group is compared with the occurrence of disease in the unexposed group. Let us assume that your exposure variable is smoking status.  The outcome is depression. You would like to compare the risk of depression in current smokers with the risk of depression in nonsmokers.  At the start of the study, anyone who is depressed would be excluded from participating in the study.  The exposure variable can also be referred to as the independent variable.  Your exposure can have more than two levels.  For example, you may want to calculate the risk of depression in current smokers, former smokers, and never smokers. 



Two Types of Cohort Studies

• Retrospective.

• Prospective.

Presenter
Presentation Notes
There are two types of cohort studies:  the retrospective cohort study and the prospective cohort study. The retrospective cohort study should not be confused with the retrospective case-control study. I will discuss case-control studies in another session.



Retrospective Cohort

• Both the exposure and outcome have 
already occurred when the study is 
started.

• Start with the exposure. 

• Follow subjects up until some point in the 
past.

Presenter
Presentation Notes
Let us say you want to conduct a retrospective cohort study.  By the time you, the principal investigator, show up on the scene, both the exposure and the outcome have already occurred. You will start with the exposure variable (some researchers call this the predictor variable or independent variable).  You then determine which of the cohort members had the outcome. 



Advantages of Cohort Studies
• Incidence.

• Temporality (time sequence).

• Multiple outcomes.

• Valuable for studying rare exposures.

Presenter
Presentation Notes
This slide lists some of the strengths and advantages of the cohort study design.  This design allows for the calculation of incidence in the exposed and nonexposed groups. Not every study design allows the calculation of incidence. The cohort study can also identify the temporal relationship between the exposure and disease.  In other words, did the exposure or suspected cause truly occur before the disease started?  Establishing temporality is critical when determining if an association is causal. Cohort studies allow investigators to study multiple outcomes.  For example, the exposure variable in a cohort study may be tobacco use.  The study investigators can measure the association between tobacco use and several outcomes such as lung cancer, heart disease, and dementia. 



Disadvantages of Cohort Studies
• If prospective, can be very expensive and time 

consuming.

• If retrospective, requires the availability of 
adequate records.

• Validity can be affected by losses to follow-up.

• Usually not efficient for the study of rare 
diseases.

Presenter
Presentation Notes
Some of the limitations or disadvantages of the cohort design are shown here.  Prospective cohorts studies in which subjects will be followed for several years can be expensive.  Losses to follow-up may cause problems.  Specifically, if losses to follow-up are correlated with both the exposure and the outcome then the resulting risk ratio or rate ratio may be biased.  Finally, cohort studies are not suited for the study of rare outcomes.  If you want to study a rare outcome, then a case-control study may be the ideal study design.



Key to the next 3 slides (adapted from textbook 
Epidemiology in Medicine by Hennekens & Buring)

?

= Present

= Absent

= To be determined

The investigator at the
beginning of the study

Basis on which groups are 
selected at start of study

Presenter
Presentation Notes
The three slides that follow this slide graphically illustrate the execution of three major study designs.  In each of the following three slides, a red dot indicates that either an exposure variable or outcome is present at the time the study is initiated. A purple circle will indicate that an exposure or an outcome is absent at the time the study is initiated. A question mark represents something that will be determined by the study investigator.  And the picture of the individual in a white coat is the investigator at the start of the study.



Prospective Cohort Study

DiseaseExposure

?

?

Presenter
Presentation Notes
In this diagram we see that the groups of exposed and unexposed study subjects have been identified at the beginning of the prospective cohort study.  The disease has not occurred.  The investigator must follow these subjects to determine who developed the disease of interest. 



Retrospective Cohort Study

DiseaseExposure

?

?

Presenter
Presentation Notes
This diagram depicts the timing of a retrospective cohort study in relation to the exposure and the disease.  The disease is the outcome.  By the time the investigator starts the study, both the exposure and the outcome have occurred. 



Case-Control Study

?

?

DiseaseExposure

Presenter
Presentation Notes
You may be wondering, “What is the difference between a retrospective cohort study and a retrospective case-control study?”  In retrospective cohort and retrospective case-control studies, both the exposure and the outcome have occurred by the time the study is started. In a retrospective cohort study the study participants are selected based on their exposure status.  In a retrospective case-control study, the study participants are selected on the basis of whether or not they have the disease of interest, and then the investigator looks back in time to ascertain each study participant’s exposure history. 



Conclusions

• Case-control studies, cohort studies, and 
clinical trials are common in clinical 
research. 

• Each study design has its strengths and 
limitations.
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Pair

Think (5 minutes):  What research question 
would you like to pose in the next few 
months? What’s the best study design?

Pair (10 minutes):  Find a partner and 
strategize.

Share (15 minutes).

Think Share
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