Cohort studies 427

Analytic Epidemiologic Study Designs

2- Cohort Studies
Cohort Studies:
· an “observational” design where the investigator categorizes individuals on the basis of exposure thus comparing individuals with a known risk factor or exposure with others without the risk factor or exposure
· looking for a difference in the risk (incidence) of a disease over time.
What is a cohort?
· Cohort is a group having a common characteristic .
Example: A smoker’s cohort means all are smokers in that group .
· A cohort, which is exposed to a suspected factor but not yet developed the disease, is observed and followed over time.
· Then, the incidence of the disease is measured directly.
It is the best observational design. Why?
· The investigator proceeds from “E to D” i.e. from cause to effect so he will not face a chicken egg dilemma and the temporal (time) sequence between E and D can be clearly established. 
· It uses a control group to accept or reject the hypothesis between E and D.
Cohort Design
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Issues in analysis:
· The basic analysis involves:
· Calculation of incidence rates among the exposed = (a/a+b)
· Calculation of incidence rates among the non-exposed = (c/c+d )
Frame work of a cohort
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· Ascertain whether there is a significant statistical association between exposure and disease. 

· Calculate chi-square or Z- test.
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Quantify risk:
· RR is measure of association between incidence of disease and certain exposure

· Relative risk, Risk Ratio (RR) answers the question:
    “How many times a person who is exposed to risk factor is at risk of developing disease  compared to non-exposed?"
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Interpretation of Relative Risk (RR) 
· RR=1: No association between exposure and disease incidence rates are identical between groups
· RR> 1: Positive association (increased risk), exposed group has higher incidence than non-exposed group
· RR< 1: Negative association (protective effect), non-exposed group has higher incidence.

· Example:
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· Incidence in smokers = 84/3000 = 28.0/1000

· Incidence in non-smokers = 87/5000 = 17.4/1000
· Relative risk = 28.0/17.4 = 1.61
(More than 1.. there's an association.. so smoking is a risk.)

Advantages of cohort studies: 
1. Valuable in rare exposures. 

2. Can examine multiple effects of a single exposure. (e.g. OCP and the risk of ovarian cancer ,breast cancer and thrombophlibitis)
3. You are sure that exposure happened before outcome (establish time relation).
4. Can calculate incidence rates.

5. Can quantify risks (Relative risk,…)

6. Dose response ratio can be calculated. (relation of exposure)
7. Low potential for bias than case-control study

Disadvantages of cohort studies: 
1. Inefficient for evaluation of rare diseases.

2. Take a long time.
3. Expensive.
4. Attrition (loss to follow up) may affect validity of results. (like death , migration.. will decrease the number of follow ups.)
5. Involve a large sample. (cuz there is a possibility of attrition)
Choice of study design depends on: 
· What is  the research question/objective (to describe or to test a hypothesis) 

· descriptive versus analytic designs
· Available knowledge about the condition
· If new condition with little information; Case-control
· Disease incidence 
· If Rare choose Case-control 
· If Common choose Prospective cohort
· Time span between exposure and outcome 

· If long latency choose Case-control
· If Short choose Prospective cohort
· Resources  and Time  available for study 
· if yes (Prospective cohort)
· Quality of data from various sources 
· Uniformly available and objective data are available  (e. g. birth weight for premature babies) ; choose case-control
· Often there are multiple approaches which will all work
Summary & Notes:
	Aspect
	Cohort
	Case control

	Logistic of the study
1. Time
2. Cost
3. Sample size
4. Ethical problem
	Long 

Expensive 
Larger
Present
	Quick 

Relatively cheap 
Small 
-

	Type of investigation
1. Rare disease
2. Disease with long latency period
3. Rare exposure
4. Multiple outcome
5. Several risk factors
	-

-
Best
Best
-
	Best 

Best
-
-
Best

	Problems 
1. Selection bias 
2. Recall bias
3. Temporal relationship
4. Attrition problem
5. Change in environment, behaviour
	-
-
Certain
Problematic
Problematic
	Always present 
Present
Not certain
Little
Not a problem

	Measurements
1. Incidence rate
2. Relative risk
3. Attributable risk
4. Dose-response relationship
	Can be calculated

Can be calculated
Can be calculated
Can be determined
	Can not be calculated

Approximation (OR)
Can not be calculated
Can not be determined


	Case-control
	Cohort

	Start with diseased group
	All groups are free of disease

	D(E
	E(D

	Backward (retrospectively)
	prospectively

	Calculation of OR
	Calculation of RR


· Cohort:

· we calculate incidence "not prevalence" cuz all cases are new (they all were free of disease)
· time relation is clearly established (no chicken egg dilemma)
·  in case control we know the number of cases, but here we don't
· The duration of follow-up is variable according to the disease.

· Attrition depends on the duration of study: the longer duration the more attrition.
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