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Abstract
This paper is the second one of a series on “study designs” in which a review of cohort study design is presented. A cohort study is 
a nonexperimental or observational study. In a cohort study, a group of subjects (the cohort) is followed for a period of time and 
the participants do not have the outcome of interest in the beginning. These studies can be prospective or retrospective and the 
time between exposure and outcome must be well defined. 
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Resumo
Este artigo é o segundo de uma série sobre “desenhos de estudo” em que é apresentada uma revisão da literatura sobre estudos 
de coorte. Um estudo de coorte é um estudo não experimental ou observacional. Os participantes (a coorte) são seguidos ao 
longo de um período de tempo definido e no início do estudo os participantes não apresentam o variável resultado (outcome) 
de interesse. Estes tipos de estudos podem ser prospetivos ou retrospetivos e o tempo entre a exposição e a variável de interesse 
tem de ser bem definido. 
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Introduction
The word cohort is derived from the Latin “cohors”, in Roman 
times, meant a “group of soldiers”. The term “cohort” refers to a 
group of people with something in common, usually an expo‑
sure or an event that is based on the definition decided by the 
researcher.

This article aims to discuss various issues related to the design 
of cohort studies, with special focus on the nomenclature of 

perspective and retrospective study designs, as well as explor‑
ing the outcomes and measures, strengths and limitations of 
cohort studies.

Study Design
A cohort study is an observational and longitudinal study. In 
an observational study, researchers observe and record infor‑
mation about the subjects without manipulating the study 
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environment or the subjects themselves, while a longitudinal 
study involves collecting data from the same subjects repeat‑
edly over a period. A key characteristic of a cohort study is that 
at the starting point, none of the subjects have the outcome 
of interest. Their exposure to a risk factor is assessed, and they 
are classified into two groups: exposed and unexposed. The 
cohort will share a set of characteristics and will be observed 
over a period of time to analyze their evolution. During the 
follow ‑up period, some individuals in the exposed group will 
develop the outcome, and some in the unexposed group will 
also develop the outcome of interest. One of the objectives 
of cohort studies is to compare the outcomes between these 
two groups. 

If a positive association exists between the exposure and the 
outcome, we expect that the proportion of the exposed group 
in whom the disease develops (incidence in the exposure 
group) would be greater than the proportion of the nonex‑
posed group in whom the disease develops (incidence in the 
non ‑exposed group).1 The calculations are in Table 1.

Since exposure is identified before the outcome, cohort stud‑
ies have a temporal framework that allows for the assessment 
of causality, offering the potential to provide the strongest sci‑
entific evidence.2,3

Table 1. Calculation of incidence

Prospective versus Retrospective 
Study Designs
Cohort studies are always longitudinal, although can be pro‑
spective or retrospective. In a prospective cohort study, all the 
data are collected prospectively. Prospective studies are car‑
ried out from the present time into the future. The research‑
er defines the population that will be included in the cohort, 
classifies the exposed and non ‑exposed group and follow 
these participants. At baseline and throughout the follow ‑up, 
the researcher also gathers data on other variables crucial to 
the study, including confounding variables. During the time of 
follow ‑up, the outcome of interest is assessed. Some of these 
outcomes may only occur once (for example: death), and 
some may occur multiple times (for example diarrhea, wheez‑
ing episodes, etc).4 

An advantage of prospective cohort studies is that all relevant var‑
iables can be anticipated in advance, allowing trained study staff 
to accurately measure and record data related to these variables.5

In retrospective cohort study, the researchers start the study 
at the time follow ‑up has already been completed. Retrospec‑
tively, eligible subjects are identified, a cohort is composed, 
and exposures are assessed at baseline. Thereafter, the out‑
come is measured during the follow ‑up period (Fig. 1).

Figure 1. Design of a cohort study

Typically, a prospective design has been ranked higher in the 
hierarchy of evidence than a retrospective design.6 

Strengths and Limitations
A cohort study has several strengths, with its most significant 
being the clearly defined temporality between exposure and 
outcome. Another advantage is that in a cohort study is pos‑
sible to analyze multiple outcomes in the same exposure. It 
is only necessary to ensure that the subjects do not have the 
outcome at baseline. If the exposure is rare, a cohort study is 
also an efficient method to study the relationship between ex‑
posure and outcome.4 A retrospective cohort study also has 
the advantage of being completed quickly and being relative‑
ly inexpensive compared to a prospective cohort study.

One major limitation of a prospective cohort design is that is 
time ‑consuming, because of a long follow ‑up period, and ex‑
pensive. In a retrospective cohort study, the exposure and out‑
come variables are collected before the study begins, which 
may result in less accurate measurements.4 

Follow ‑up
In a cohort study the follow ‑up of the study participants is very 
important and for this reason is important to minimize loss 
to follow ‑up, a source of bias in these types of studies. Loss 
to follow ‑up occurs when the researcher loses contact with a 
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subject, leading to missing data. If too many subjects are lost 
to follow ‑up, the internal validity of the study is compromised. 
A general rule of thumb requires that the loss to follow ‑up rate 
not exceed 20% of the sample.7 Systematic differences in out‑
come or exposure risk factors between participants who drop 
out and those who stay in the study should be investigated, if 
possible, by comparing subjects who remain in the study with 
those who are lost to follow ‑up or who drop out.6

Statistical Analysis
Cohort studies allow us to estimate the cumulative incidence 
and incidence rate. It also allows for other statistical methods, 
such as regression models: logistic regression, Kaplan ‑Meier 
curves, Cox ‑regression model, Poisson regression, and nega‑
tive binomial regression, among others. Other statistical mod‑
els very useful for handling longitudinal data are the fixed and 
random effects models. These are advanced modeling tech‑
niques and should be discussed with a statistician.4 

Cohort Studies in Portugal
In Portugal, several cohorts have been developed to monitor 
the health of the population, investigating the prevalence of 
chronic diseases, and identifying social, environmental, and 
genetic determinants that affect individual well ‑being. Exam‑
ples include Generation XXI, EPIPorto, EpiDoc, and LiSa. 

The Generation XXI cohort is a longitudinal study initiated in 
2005, following 8647 children born in the metropolitan area 
of Porto, Portugal. Developed by the Institute of Public Health 
of the University of Porto (ISPUP) this study aims to character-
ize prenatal and postnatal development and identify its deter-
minants to better understand health status during childhood, 
adolescence, and adulthood. Generation XXI collects compre-
hensive data in areas such as perinatal and pediatric health, 
obesity and metabolic health, lifestyles, cardiovascular health, 
and musculoskeletal health. Additionally, it provides insights 
into the mechanisms that lead to disease, playing an impor-
tant role in planning health intervention strategies.8

The EPIPorto cohort, also developed by ISPUP, is a population­
­based epidemiological study initiated in 1999, which follows 
2485 adults residing in the city of Porto, Portugal. This study 
aims to assess the health determinants of the adult popula-
tion residing in Porto. EPIPorto addresses a set of questions 
regarding participants’ social, demographic, and behavioral 
characteristics, as well as their medical history.9

The Epidemiology of Chronic Diseases (EpiDoC) study was in-
itiated in 2011 and aimed to create a large population ­based 
database for medical and health ­related research in Portugal. 

EpiDoC constituted one of the first large Portuguese prospec-
tive cohort studies, including a representative sample of the 
Portuguese population, with the main objective of examin-
ing the health determinants and outcomes of chronic non­
­communicable diseases and their impact on health resource 
consumption. The EpiDoC study was designed by researchers 
from NOVA Medical School in Lisbon.10

Finally, LiSa is a cohort study developed by Center for Innova-
tive Care and Health Technology (ciTechCare), in partnership 
with the Municipality of Leiria and the Local Health Unit of the 
Leiria Region. This study aims to assess health literacy among 
the adult population residing in the municipality of Leiria and 
to characterize anxiety and depression, metabolic risk, as well 
as alcohol and tobacco consumption.11

Conclusion
Cohort studies are indispensable tools in epidemiological re-
search and public health studies, providing a longitudinal per-
spective on health trends and the factors influencing disease 
patterns across diverse populations. By following individuals 
over extended periods, cohort studies elucidate how various 
factors—such as lifestyle, environmental exposures, genetics, 
and socioeconomic status—contribute to health outcomes 
over time. These insights are invaluable for identifying risk 
factors, understanding disease trajectories, and developing 
evidence ­based interventions. The results derived from co-
hort studies have the potential to profoundly impact public 
health policies and practices. They provide robust evidence 
that informs the formulation of more effective and targeted 
health policies, interventions, and preventive strategies. In 
conclusion, cohort studies empower decision ­makers to allo-
cate resources efficiently, mitigate health disparities, and en-
hance overall population health.
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