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Objectives  
• Definition of cohort design  
• Design advantages and disadvantages 
• Framework of cohort design 
• Indications for cohort studies 
• Types of cohort study designs  
• Elements of cohort study  
• Review of measures of disease occurrence (risk, relative risk 

and attributable risk) 
• Potential biases and confounding effect  
• Example of a cohort study  
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1. Definition of cohort design  
 
 • Term "cohort" is defined as a group of people who share a 
common characteristic or experience within a defined time 
period (e.g., age, occupation, exposure to a drug or vaccine, 
pregnancy, and insured persons). 

• The comparison group may be the general population from 
which the cohort is drawn, or it may be another cohort of 
persons thought to have had little or no exposure to the 
substance in question, but otherwise similar. 
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• Cohort study is another type of analytical (observational) 
study.  

• It is usually undertaken to obtain additional evidence to 
refute or support the existence of an association between 
suspected cause and disease.  
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2. Advantages and disadvantages  
of cohort studies 
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No. Advantages  Disadvantages  

1 Incidence can be calculated 
 

It involves a large number of people 

2 Several possible outcomes related to 
exposure can be studied simultaneously 
 

It takes a long time to complete the study and obtain 
results 

3 It provides a direct estimate of relative risk It is not unusual to lose a substantial proportion of the 
original cohort 

4 Dose response ratios can also be 
calculated 

Selection of comparison groups which are 
representative of the exposed and unexposed 
segments of the population is a limiting factor 

5 Since comparison groups are formed 
before disease develops, certain forms of 
bias can be minimized like mis-
classification 

There may be changes in the standard methods or 
diagnostic criteria of the disease 



3. Framework of a cohort study 

• In contrast to case control studies which proceed from 
"effect to cause", the basic approach in cohort studies is to 
work from "cause to effect“. 
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Figure 1. Schematic diagram of the design of cohort studies 
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4. Indications for cohort studies 

1. when there is good evidence of an association between 
exposure and disease 

2. when exposure is rare, but the incidence of disease high 
among exposed, e.g. special exposure groups like those in 
industries, or exposure to X-rays  

3. when attrition of study population can be minimized, e.g. 
follow-up is easy, cohort is stable, cooperative and easily 
accessible  

4. when ample funds and time are available 
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5. Types of cohort studies 

Three types of cohort studies have been distinguished on the 
basis of the time of occurrence of disease in relation to the 
time at which the investigation is initiated and continued: 

1. Prospective cohort studies 

2. Retrospective cohort studies 

3. A combination of retrospective and prospective cohort 
studies 
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Difference between Cohort and  
Case-Control Study  
No. Case-Control Cohort 

1 Proceeds from "effect to cause" Proceeds from "cause to effect" 

2 Starts with the disease Starts with people exposed risk factor or suspected cause 

3 Tests whether the suspected cause occurs 
more frequently in those with the disease 
than among those without the disease 

Tests whether disease .occurs more frequently in those 
exposed, than in those not similarly exposed 

4 Involves fewer number of subjects Involves larger number of subjects 

5 Yields relatively quick results Long follow-up period often needed, involving delayed 
results 

6 Suitable for the study of rare diseases Inappropriate when the disease or exposure under 
investigation is rare 

7 Generally yields only estimate RR or OR Yields incidence rates, RR and AR 

8 Cannot yield information about diseases 
other than that selected for study 

Can yield information about more than one disease 
outcome 
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6. Elements of Cohort Study  

1. Selection of study subjects 
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2. Obtaining data on exposure 
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3. Selection of comparison groups 
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4. Follow-up 
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5.  
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Cont. analysis  

The data are analyzed in terms of:  

1. Incidence rates of outcome among exposed and non-
exposed 

2. Estimation of risk 
 

 

 

 

 

 

 

 

 

 

2/10/2018 Dr L. Baghdadi_ Cohort Study 19 



 
Cohort  

Disease  Total  

Yes  No  

Exposed to a putative etiologic 
factor  

a b a+b 

Non exposed to a putative 
etiologic factor  
 

c d c+d 
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1. Incidence rates: 
      Among exposed= a/a+b 
      Among non-exposed= c/c+d 
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Cohort  

Disease  Total  

Yes  No  

Exposed to a putative etiologic 
factor  

a b a+b 

Non exposed to a putative 
etiologic factor  
 

c d c+d 

2. Relative risk (RR) = a/(a+b) /c/(c+d) 
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3. Attributable risk (AR)= is the difference in the 
disease rates in exposed and unexposed individuals  

 
Cohort  

Disease  Total  

Yes  No  

Exposed to a putative etiologic 
factor  

a b a+b 

Non exposed to a putative 
etiologic factor  
 

c d c+d 



7. Potential Biases  

1. Non response  

2. Loss to follow up with time 

3. Measurement errors in exposure  
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8. Confounding Effect  

Confounding is a distortion (inaccuracy) in the estimated 
measure of association that occurs when the primary 
exposure of interest is mixed up with some other factor that is 
associated with the outcome.  
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Figure 2. Confounding factor 
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• In the figure above, the primary goal is to ascertain the 
strength of association between physical inactivity and heart 
disease. Age is a confounding factor because it is associated 
with the exposure (meaning that older people are more 
likely to be inactive), and it is also associated with the 
outcome (because older people are at greater risk of 
developing heart disease). 
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9. Example of Cohort Study  
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Summary  

• Cohort studies are observational in nature and are useful in 
comparing risks in subgroups of populations within a specific 
time frame 

• Availability of data from previous years can lead to less 
expensive estimates for Risk, RR, and AR,  using a 
retrospective cohort study 

• Prospective Cohort studies are expensive in time and 
resources, in addition to estimates of Risk, RR and AR , 
provide a causal link between risk factors and disease/other 
outcomes e.g. cancer.  
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Thank you  


