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 Cohort Study 

• Cohort study is a method of longitudinal study that allows researchers to observe a 
group of people who are exposed to disease or an experience who are suffering 
from certain condition as result and compare them to a group who were not 
exposed to disease or an experience but are suffering from the same condition.  
The reason the observation studies are important is that the research address some 
investigative questions in regards to disease or an exposures.  The aim of 
observational study is to detect and estimate causes or risk factors of diseases or 
health relate events.  The word “Cohort” has originated from the Latin word 
“Cohors” that Romans were using the term for military unit that was consistent of 
a specific number of warriors that were traceable.  The word “cohort” has adopted 
into epidemiology to classify a “group of people with defined characteristics who 
are followed up to determine incidence of, or mortality from, some specific 
disease, all causes of death, or some other outcome.” (Jae W. Song Etl). 

• The Cohort study identify exposed group and not exposed group and determine 
carefully following the data on the exposed subject if they develop the disease or 
not and the same for non exposed group.   

• Thereafter, researchers will follow to see whether the disease appears in exposed 
and not exposed groups and calculate and compare the incidences of the disease 
accordingly.   

 

 

 

 



Types of Cohort Studies 

• Prospective Cohort Study: Is concurrent longitudinal study where the 

researcher begins  with the identification of the population and the exposure 

(exposed/not exposed groups) and follow the subjects over a period of time to 

examine the development of the disease. The disadvantages of prospective study  is 

that it takes a long time to complete such a study. 

• Retrospective Cohort Study: Is non-concurrent or historical study where the 

researcher uses existing data from the past to identify the population with the 

exposure status (exposed/not exposed groups) and concludes the development of 

the disease at present time. The benefit of retrospective study is that it takes shorter 

time and no future follow-up is necessary.    
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Design of a Cohort Study 

 
In a cohort study, the investigator selects a group of exposed 

individuals and a group of non-exposed individuals and follows up 

both groups to compare the incidence of disease or rate of death from 

disease in the two groups. 

If a positive association exists between the exposure and the disease, 

we would expect that the proportion of the exposed group in whom the 

disease develops would be greater than the proportion of the non-

exposed group in whom the disease develops. 
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Continuous… 

We begin with an exposed group and a non-exposed group. Of the a + b exposed persons the 

disease develops in a but not in b. thus the incidence of the disease among the exposed is  
𝒂

𝒂 + 𝒃
 

Similarly, in the c + d non-exposed persons in the study, the disease develops in c but not in 

d. thus the incidence of the disease among the non-exposed is  
𝒄

𝒄 + 𝒅
 

 

Design of a Cohort Study Table 

  Disease Develops Disease Does Not 

Develop 

Totals Incidence Rate            of 

Disease 

Exposed a b a + b 𝒂

𝒂 +  𝒃
 

Not Exposed    c d c + d 𝒄

𝒄 +  𝒅
 

 



Example 
The association of smoking with coronary heart disease (CHD) is investigated by selecting for 

study a group of 3,000 smokers (exposed) and a group of 5,000 nonsmokers (non-exposed) who 

are free of heart disease at baseline. Both groups are followed for the development of CHD, and 

the incidence of CHD in both groups is compared. The CHD develops in 84 of the smokers and 

in 87 of the nonsmokers. The result is an incidence of CHD of 28 / 1000 in the smokers and 

17.4 / 1000 in the nonsmokers.  

 

The results of  calculation of the hypothetical Cohort Study of smoking and coronary 

heart disease (CHD) are as follows: 

 
 CHD 

Develops     

CHD Does not Develop     Totals Incidence per 

1,000 per Year 

Smoke cigarettes 84 2,916 3,000 28.0 

Do not smoke cigarettes 87 4,913 5,000 17.4 

 

𝒂

𝒂 + 𝒃
=   

𝟖𝟒

𝟑,𝟎𝟎𝟎
 = 0.028 x 1,000 = 28.0 

𝒄

𝒄 + 𝒅
=   

𝟖𝟕

𝟓,𝟎𝟎𝟎
= 𝟎. 𝟎𝟏𝟕𝟒 𝒙 𝟏, 𝟎𝟎𝟎 = 𝟏𝟕. 𝟒 



The essential characteristic in the design of cohort studies is the comparison of 

outcomes in an exposed group and in a non-exposed group (or, a group with a certain 

characteristic and a group without that characteristic). There are two basic ways to 

generate such groups: 

• We can create a study population by selecting groups for inclusion in the study on 

the basis of whether or not they were exposed. 

• Or we can select a defined population before any of its members become exposed or 

before their exposures are identified. We could select a population on the basis of 

some factor not related to exposure (such as community of residence) and take 

histories of, or perform blood tests or other assays on, the entire population. Using 

the results of the histories or the tests, one can separate the population into exposed 

and non-exposed groups (or those who have and those who do not have certain 

biologic characteristics). 

 

 

 

Selection of study populations 



Types of Potential Bias in Cohort Studies 

• Selection Bias: Select participants into exposed  not exposed groups based on 

some characteristics that may affect the outcome. 

• Information Bias: Collect different quality and extent of information from 

exposed and not exposed groups and loss to follow- up differs between disease and 

not disease.  

• Misclassification Bias:  Misclassify exposure status or disease status. 

 

 



When is a Cohort Study Warranted? 

• When the alleged exposure is known. 

• When exposure is rare and incidence of disease among exposed is high 

(even if the exposure is rare, determined investigators will identify exposed 

individuals). 

• When the time between exposure and disease is relatively short. 

• When adequate funding is available. 

• When the investigator has a long life expectancy.  



Advantages and Disadvantages 

Advantages 

• Subjects in cohorts can be matched, which limits the influence of confounding 

variables. 

• Standardization of criteria/outcome is possible. 

• Easier and cheaper than a randomized controlled trial (RCT). 

Disadvantages 

• Cohorts can be difficult to identify due to confounding variables. 

• No randomization, which means that imbalances in patient characteristics could 

exist. 

• Blinding/masking is difficult. 

• Outcome of interest could take time to occur. 

 



Real-life Example #1 

To determine the long-term effectiveness of influenza vaccines in elderly people, cohorts of 

vaccinated elderly and unvaccinated community-dwelling elderly were studied. The results 

suggest that the elderly who are vaccinated have a reduced risk of hospitalization for 

pneumonia or influenza. 

To  access full article, please click the link below. 

Nichol, K. L., Nordin, J. D., Nelson, D. B., Mullooly, J. P., & Hak, E. (2007). Effectiveness of influenza 

vaccine in the community-dwelling elderly. New England Journal of Medicine, 357(14), 1373-1381. 

Retrieved from  http://www.nejm.org/doi/full/10.1056/NEJMoa070844#t=articleResults  

 

http://www.nejm.org/doi/full/10.1056/NEJMoa070844#t=articleResults
http://www.nejm.org/doi/full/10.1056/NEJMoa070844#t=articleResults


 
 
Real-life Example #2 
Relationship between Echocardiographic LV Mass and ECG Based Left Ventricular Voltages in an Adolescent 

Population: Related or Random? 

Czosek RJ1, Cnota JF, Knilans TK, Pratt J, Guerrier K, Anderson JB. 

Abstract 

BACKGROUND: In attempts to detect diseases that may place adolescents at risk for sudden death, some have 

advocated for population-based screening. Controversy exists over electrocardiography (ECG) screening due to the 

lack of specificity, cost, and detrimental effects of false positive or extraneous outcomes. 

OBJECTIVES: Analyze the relationship between precordial lead voltage on ECG and left ventricle (LV) mass by 

echocardiogram in adolescent athletes. 

METHODS: Retrospective cohort analysis of a prospectively obtained population of self-identified adolescent athletes 

during sports screening with ECG and echocardiogram. Correlation between ECG LV voltages (R wave in V 6 [RV6] 

and S wave in lead V1 [SV1]) was compared to echocardiogram-based measurements of left ventricular mass. Potential 

effects on ECG voltages by body anthropometrics, including weight, body mass index (BMI), and body surface area 

were analyzed, and ECG voltages indexed to BMI were compared to LV mass indices to analyze for improved 

correlation. 

RESULTS: A total of 659 adolescents enrolled in this study (64% male). The mean age was 15.4 years (14-18). The 

correlations between LV mass and RV6, SV1, and RV6 + SV1 were all less than 0.20. The false positive rate for 

abnormal voltages was relatively high (5.5%) but improved if abnormal voltages in both RV6 and SV1 were mandated 

simultaneously (0%). Indexing ECG voltages to BMI significantly improved correlation to LV mass, though false 

positive findings were increased (12.9%). 

CONCLUSION: There is poor correlation between ECG precordial voltages and echocardiographic LV mass. This 

relationship is modified by BMI. This finding may contribute to the poor ECG screening characteristics.  

To  access full article, please click the link below. 

 Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/24787455 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Czosek RJ[Author]&cauthor=true&cauthor_uid=24787455
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