



Observational Study Designs in Epidemiology

There are several ways in which we can study the relationship between a given exposure or risk factor, and an outcome. These can be grouped into descriptive and analytical studies.

	Descriptive
	Analytical

	· Case Reports

· Case Series

· Cross-sectional Studies 

· Ecological Studies


	· Case-control Studies

· Cohort Studies



Note: Should we enable the subsequent explanations to appear when you click on a study design in the above table? Option of clicking on next button should also be available to progress smoothly from one to other for those who wish to do so.

The simplest of the descriptive studies is the case report, which is often seen in medical journals and describes an unusual feature or unusual association between the disease and some exposure factor. It often raises the question of new health hazards or new clinical syndromes (example?).

Show image of case report (circled in red?) in journal with reference (including a clinical image if possible).

A case series is a sequence of case reports with common elements such as similar clinical features and suspected common exposures, e.g., Between October 1980 and May 1981, 5 cases of Pneumocytitus carinii pneumonia were reported in young, apparently healthy, homosexual men in Los Angeles. They can be valuable early evidence for associations between exposures and diseases which can be studied in more deatil subsequently; however, as they lack a control (comparison) group, the case series can result in false leads, wasted energy and resources.

(image of article in journal?)

In cross-sectional studies, we ‘survey’ several individuals at one point in time and collect information on health status, health-related behaviours, and other exposure factor. In this way, we can estimate the burden of disease in a group of individuals and try to estimate whether a particular exposure is linked to a disease or health outcome.

(image of questionnaire?)

Activity: suggest types of information that could be collected from individuals in a survey

An ecological or correlational study is one in which the unit of analysis is an aggregate of individuals and information is collected on this group rather then on individual members. The association between a summary measure of disease and a summary measure of exposure is studied. E.g., There is a positive correlation between fat consumption and breast cancer across many nations. Conclusion: Fat consumption is a risk factor for breast cancer. An error of reasoning (Ecological Fallacy) occurs when conclusions are drawn about individuals from data that are associated with groups, as relationships observed for groups may not necessarily hold for individuals. In the above example, it is not possible to infer that the women with breast cancer actually had a high fat consumption.

(show graph of relationship between fat consumption and breast cancer) 
Sometimes it is necessary to study individuals in whom a disease has already occurred in order to find out whether these individuals had been exposed to a particular risk factor. This is called a case control study. The cases are compared to a group of individuals who do not have the disease in question and the same information on risk factors is collected from both groups. By doing this, we may be able to find out if a particular risk factor is more common among the cases than controls and therefore suggest an association between the risk factor and disease. This design is particularly suitable for rare diseases.
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                                 PAST                                                       PRESENT

                             Schematic design of a Case Control Study

In a cohort study, a group exposed to a particular factor and another group not exposed to this factor are followed up over time to determine occurrence of disease. The incidence of disease in the exposed group is compared to the incidence of disease in the unexposed group. This is called the relative risk and it allows us to make a judgement on whether the exposure factor and the disease are causally linked. If the disease has a long latent period eg. cancer, individuals have to be followed up for many years at a substantial cost and some may be lost to follow up because of migration, death or drop-outs.
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        PRESENT                                                      FUTURE

                             Schematic design of a Cohort Study

Assessment: 

1) Drag and drop study designs into hierarchy of evidence spectrum

2) Give a list of scenarios and ask to sort into above types

3) Give some statements and ask which type of design would be best to study each

Links/references:

Hennekens

BMJ

	
	Case reports
	Case series
	Cross sectional studies
	Ecological studies
	Case control
	Cohort

	Subjects
	Single case
	>1; exact number can vary
	Several subjects assessed individually
	Aggregate group of individuals
	Two groups of subjects
	Two groups of subjects

	Characteristics
	Describes unusual feature of a case
	A group of cases; no control group
	“point-in-time” picture of health status/ health-related behaviour
	often studied by geographical area
	One group has disease of interest and other is disease-free
	One group is exposed to risk factor of interest and other is non-exposed

	Orientation
	Present
	Present
	Present
	Present
	Past
	Future

	Time factor
	Quick
	Quick
	Quick
	Quick
	Quick
	Time consuming

	Cost
	Inexpensive
	Inexpensive
	Inexpensive
	Inexpensive
	Inexpensive
	Expensive

	Follow up period
	None
	
	None
	None
	None
	Often prolonged 

	Purpose
	Generate hypothesis
	Generate hypothesis
	Generate hypothesis
	Generate hypothesis
	Test hypothesis
	Test hypothesis

	Cause effect relationship
	Cannot be interpreted 
	Cannot be interpreted
	Cannot be interpreted
	Cannot be interpreted
	Can be suggested
	Can be interpreted

	Measure of disease frequency and risk
	None
	None
	Prevalence,

Association
	Correlation
	Odds ratio
	Prevalence, Incidence,

Relative risk,

Attributable risk

	Potential problems
	-
	-
	Cannot assess seasonal variation 
	Ecological fallacy
	Recall and selection bias
	Attrition

	Remarks
	
	
	
	
	Can study multiple causes of disease; useful for studying  rare diseases
	Can study multiple outcomes of a single exposure


Cases





Controls





Risk factor present





Risk factor absent





Risk factor present





Risk factor absent





Disease present





Exposed to risk factor





Disease absent





Disease present





Not exposed to risk factor





Disease absent
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