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clinical (e.g., short vs. long duration 
of untreated psychosis), and treat-
ment (e.g., first vs. second generation 
antipsychotics) characteristics influ-
ence the course and outcome of the 
disorder.

3. All doctors in a geographical area are 
followed until death to examine how 
their lifestyle behaviors and profes-
sional exposures influence their risk 
of developing cancer, cardiovascular 
disease, and dementia.

The Framingham Heart Study, the 
Nurses Health Study, and the Nun Study 
are examples of well-known cohort 
studies. In the field of mental health, the 
Adolescent Brain Cognitive Development 
(ABCD) study is a large ongoing cohort 
study that will follow a cohort of >10,000 
children from childhood to adult life; the 
purpose of the study is to understand the 
determinants of cognitive, social, emo-
tional, and physical development.3

Characteristics of 
Cohort Studies
Examined from the perspective of 
research design, cohort studies are empir-
ical because they collect and examine 
data. They are sample-based because a 
group of individuals is studied. They 
are always longitudinal because there 
is a follow-up, but can be prospectively 
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Research Design: Cohort Studies

ABSTRACT
In a cohort study, a group of subjects (the cohort) is followed for a period of time; 
assessments are conducted at baseline, during follow-up, and at the end of follow-up. 
Cohort studies are, therefore, empirical, longitudinal studies based on data obtained 
from a sample; they are also observational and (usually) naturalistic. Analyses can be 
conducted for the cohort as a whole or for subgroups amongst which comparisons can be 
drawn. Because there is no randomization to the subgroups of interest, cause and effect 
relationships cannot be determined, and relationships between variables must be stated as 
associations that may or may not be influenced by confounding. The cohort that is studied 
can be prospectively or retrospectively defined, and each method has its advantages and 
disadvantages. These and other issues are explained with the help of examples. A special 
note is made of cohort studies in Indian psychiatry.
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Previous articles in this series on 
research design discussed classi-
fications in research design1 and 

prospective and retrospective, cross-
sectional and longitudinal studies.2 This 
article examines a specific research de-
sign that is increasingly being employed 
in medicine and psychiatry: the cohort 
study.

Cohort Study: General 
Description
A cohort is a group of subjects. In a cohort 
study, the cohort is made up of subjects 
who meet the study selection criteria. 
Identification of the cohort, or recruit-
ment, occurs across a period of time. 
The cohort so identified is followed for a 

further period of time. The study usually 
ends on a set date or when the desired 
endpoint has been reached. Assessments 
are conducted at recruitment, during fol-
low-up, and at the end of follow-up.

Examples of Cohort Studies
1. All children born in a hospital during 

a two-year period are followed until 
each child reaches the age of 18 years; 
the main objective of the study is to 
examine the incidence and predictors 
of different childhood-onset psychiat-
ric disorders.

2. All patients newly diagnosed with 
schizophrenia are followed for 10 
years to examine how different socio-
demographic (e.g., male vs. female), 
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or retrospectively defined, as was clar-
ified in an earlier article.2 There is no 
randomization to subgroups of interest 
and no blinding of subjects or raters to 
the characteristics of interest. They can 
be uncontrolled, with outcomes exam-
ined in a group of persons defined by 
a single characteristic (see example 1 
in the previous section), or they can be 
quasi-controlled, with subgroups being 
compared (see example 2 in the previous 
section).4 They are usually observational 
and naturalistic, though interventions 
can be factored into the study protocol. 
For readers unfamiliar with these terms, 
“observational” means that the investi-
gators merely record data; they do not 
intervene in patient care. “Naturalistic” 
means that patients receive whatever 
treatment their health care professionals 
consider necessary and appropriate, or, 
in other words, treatment as usual.

Retrospective Cohort 
Studies
As an example of a retrospective cohort 
study, a cohort can be defined to comprise 
all children born in a health care system 
between 1980 and 1990. The health care 
system can be a single hospital, a group 
of hospitals, an insurance database, 
or any other database that maintains 
records of medical information. The data 
of the children identified are examined 
and extracted from paper or electronic 
charts until, say, 2020, to ascertain what 
maternal, gestational, and early postna-
tal characteristics, recorded during and 
after the pregnancy, predict adult mental 
health.

If large electronic health care data-
bases exist, as they do, e.g., in the 
Scandinavian countries and the USA, a 
very large cohort, with tens or hundreds 
of thousands of subjects, can quickly be 
identified and followed up in the data-
base. Information on the variables of 
interest can be extracted in a relatively 
short period of time with little effort and 
expense. Large cohorts, so identified, will 
have high statistical power to examine 
hypotheses of interest.

Retrospectively defined cohorts 
are, however, compromised in quality 
because chart data or health care data-
base data tend to be casually rather than 
accurately recorded; different health 
care personnel would have obtained 

and recorded the data for different 
subjects in the cohort with potentially 
poor inter-rater reliability, and data for 
important independent variables may 
be unavailable for many or all subjects. 
These advantages and disadvantages are 
common to all retrospective studies.

Prospective Cohort Studies
As an example of a prospective cohort 
study, pregnant women can be recruited 
across the course of two years; relevant 
participant and gestational data can 
be recorded, and the children who are 
born can be followed for, say, the next 
30 years to determine what maternal, 
gestational, and early postnatal charac-
teristics, recorded during and after the 
pregnancy, predict adult cognitive and 
mental health.

An advantage of prospective cohort 
studies is that all relevant variables 
can be thought of in advance, and data 
related to these variables can be accu-
rately measured and recorded by trained 
study staff. Disadvantages are that pro-
spective cohort studies are expensive to 
conduct and take long to complete; in 
fact, the investigators who analyze the 
data may be the successors of those who 
started the study. For practical reasons 
related to expense and effort, prospec-
tive cohorts are mostly smaller than 
retrospective cohorts. These advantages 
and disadvantages are common to all  
prospective studies.

Theoretical and Practical 
Issues
Cohort studies are complicated by 
many issues. Characteristics that are 
recorded at the baseline, such as medi-
cations and drug doses, or smoking and 
drinking variables, or dietary variables, 
may change during the course of the 
study. Repeated follow-up visits need 
to be scheduled. Subjects may drop out 
for various reasons, including death. 
Different subjects are followed up for 
different durations of time. Most impor-
tantly, when comparing subgroups of 
interest, such as outcomes in children 
gestationally exposed vs. unexposed to 
antidepressant drugs, because subjects 
were not randomized to their respective 
groups, many confounding variables 
can complicate the analysis of data and 
the interpretation of the analysis. To 

overcome these problems, subjects can 
be propensity score-matched to reduce  
confounding,5 and Cox proportional 
hazards regression, which yields a 
hazard ratio, can be used to adjust for 
confounders and to take into consider-
ation the varying duration of follow-up 
as well as the time of occurrence of the 
outcome of interest. Whereas random-
ized controlled trials (RCTs) follow the 
CONSORT guidelines and systematic 
reviews and meta-analyses follow the 
PRISMA guidelines, cohort studies 
follow the STROBE guidelines.

Cohort studies can generate useful 
epidemiological data. However, when 
examining relationships between 
variables, because there is no random-
ization, the results of analyses can only 
be considered as associations. As an 
example, gestational exposure to antide-
pressant drugs may be associated with 
the development of autism spectrum 
disorder in the offspring, but whether 
the association represents a cause– 
effect relationship cannot be stated. 
Cause and effect relationships, as studied 
in RCTs, cannot be determined from 
observational data generated in cohort 
studies. However, cohort studies can be 
used to examine hypotheses that cannot 
be examined in RCTs, as in the example 
cited above; this is because RCTs are hard 
to conduct in conditions such as preg-
nancy. Cohort studies also generate large 
quantities of data that can be studied 
from different perspectives.

Implications for Research  
in India
Long-term funding is hard to obtain in 
India, and so  few cohort studies in psy-
chiatry have been published from this 
country. An outstanding example of a 
prospective cohort study is the Madras 
Longitudinal Study, initiated in 1981.6 
Another important example is the more 
recent Thirthalli Cohort.7 There are many 
other examples of prospective cohorts, 
such as the Prospective Assessment of 
Maternal Mental Health Study,8 but 
these are considerably shorter studies. 
India does not yet have a digitized health 
care structure that would allow retro-
spective cohorts to be constructed.
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