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Cohort studies

The word cohort is derived from the Latin “cohorts”
meaning an enclosure, company, or crowd.

In Roman times a cohort was a body of 300-600
infantry.

In epidemiological terms the cohort is a group of
people with something in common, usually an
exposure or involvement in a defined population
group.

Cohort studies includes people who share the same characteristics,
like similar age group, similar disease spreading between them, or
they work similar job etc

* Cohort study is a type of analytical study
which is undertaken to obtain additional
evidence to refute or support existence of
association between suspected cause and
diseases.

* Other names of cohort study are Longitudinal
study, Incidence study and forward looking

study



Cohort study is undertaken to obtain additional evidence
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So cross-sectional study was the first step of initiating the study &
then cohort study was used to investigate for further details, we will
take the group of highest prevalence of prostate cancer, test them
using cohort studies and keep following-up on themto know the
cause of this high prevalence rate.
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So cohort study helps us find evidence of association between a
cause (risk factor) & the disease (outcome) by doing follow- ups



= Are studies in which people are identified and
grouped with respect to whether or not they have
been exposed to a specific factor.

* The groups are followed up over time to
determine whether the incidence of a particular
disease 1s any greater (or less) in the exposed
group than in the non-exposed group.
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While in cohort study there is follow-up.. we bring two groups of
people, group who has been exposed to arisk factor & a group who
hasn't been exposed to arisk factor & we will follow-up with them &
investigate for appearance of disease, that's why one of the other
names of cohort study is “incidence study” because we follow-up
cases & see if there's any disease development



Consideration during selection of

Cohort
* The cohort must be free from disease under study.

* Insofar as the knowledge permits, both the groups
should be equally susceptible to disease under study.

* Both the groups must be comparable in respect of all
variable which influence the occurrence of disease

* Diagnostic and eligibility criteria of the disease must
be defined beforehand.

| will add the doctor’s notes under each point:

1) Anyone involved in our cohort study must be free from
disease as cohort studies are used to measure incidence
rate so we need patients who are free from disease so we
can follow-up with them

2) When we take a group of people to perform cohort
study on them, we will divide them into two groups.

A group exposed to risk factor & group non-exposed, but
you have to keep in mind that the non-exposed are also
susceptible to disease, maybe less than the exposed group
but they're still vulnerable to disease. However, in some
cases, the percentage of disease in exposed & non
exposed is equal, and when that happens we conclude that
the risk factor is not a cause of the disease

3) | have to check all the possible risk factors that may be
the cause of the disease and check on these factorsin
both groups and compare them.
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4) We must investigate for the criteria for disease
occurrence, each disease has its own criteria by which we
can establish the diagnosis, so before starting the study
we have to know the criteria of the disease we're studying.

COHORT STUDY PRIMARY PURPOSES:

& Descriptive (measures of frequency) —

To describe the incidence rates of an outcome over time,
or to describe the natural history of disease
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Cohort study is primarily classified as an analytic study,
however we can use it to describe characteristics of any
disease

& Analytic (measures of association) —

To analyse associations between the rates of the
outcomes and risk factors or predictive factors

We can analyse by bringing two groups of people
(exposed & non exposed) for example to radiation, then
follow up and see which group develops cancer at higher



percentage then we can build conclusions that radiation is
associated with cancer development

No Disease?

(All free of disease)

Unexposed Disease?

No Disease”

Cohort study design

e Cohort study design is the best observational one for establishing
cause—effect relationships (better than case-control studies).
Prevention and intervention measures can be tested and affirmed
or rejected.

e Cohort studies take into account seasonal variation, fluctuations,
or other changes over a longer period.

e Objective measures of exposure, such as biological markers, are
preferred over subjective measures
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Ya3ni some cancers cause increase in levels of some tumor
markers or biomarkers, so instead of measuring the level of
exposure to the risk factor causing cancer development we
measure the level of the biomarkers

Objective measure vs subjective measures:

in objective measures we see the effect of the exposure by
checking the level of biomarkers for example, while in subjective
measures we see the effect of exposure by asking the patients
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Strengths (advantages) of cohort study design:

e We can measure incidence of disease in exposed and unexposed
groups and that's the whole purpose of the study, to know the
effect of the risk factor on the development of the disease

» Using oohort study we can get a temporal (time related) sequence
between exposure and outcome as all individuals must be free of
disease at the beginning of the study. Temporal sequence — The
exposure must precede outcome (to exclude reverse causation)
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So basically this is a time sequence, according to cohort study

exposure to risk factor happens first then later on disease
develops



Good for looking at effects of rare exposures.

In case the risk factor is rare to find, we use cohort study, while if
the disease was rare, we use case-control study

Always keep in mind: We always begin our study with the exposed
group in cohort study & the diseased group in case of “case-
control” study.

Allows for examination of multiple effects of a single exposure and
that’s because a single exposure )single risk factor) can cause
several adverse effects and all these effects can be detected via
cohort studies

Not open to bias as much as other types of study
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Direct calculation of the risk ratio or relative risk is possible
because using cohort study we can calculate incidence rate which
helps us know any type of risk factor

Provide information on multiple exposures. We can know from one
exposure (risk factor) several adverse effects & we can use these
information to compare between several risk factors & know
information about them.

Limitations (disadvantages of cohort study):

v Not efficient for rare diseases (we use it if the risk factor israre,
not if the disease israre) & it’s not good for rare diseases because
we will keep doing follow-ups for many years with no result

v Can be expensive and time-consuming, some studies need 20
years.



v Large sample as we will take 2 groups and compare between
them.

v Drop-out biases If study goes over many years, can get
considerable loss to follow up. This can ‘dilute’ results or lead to
bias, and therefore the validity of result can be seriously affected

o238 Magg dayys (5 yeay 7y dugb ] awlyall Syazal o) (Saa
dw Il B8 ¢ oS ISy b gy Sallag ! ja2d follow up Jass

v Locating subjects, developing tracking systems, and setting up
examination and testing processes can be difficult.
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v Changes over time in diagnostic methods, exposures, or study
population may lead to biased results.
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Cohort study: Example

Hypertension as arisk factor for spontaneous intracerebral
hemorrhage

We will bring 2 groups, first group is group of people with no
intracerebral hemorrhage but they have hypertension as a risk factor
& second group is people with no hypertension

After follow-ups we can see the differences in incidence rates of
hemorrhage between hypertensives & non hypertensives

Selection of subjects for a cohort study :
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Subjects for cohort study are influenced by a variety of factors
including:
1. Type of exposure being investigated
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2. The frequency of the exposure in the population
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So case-control is for rare disease while cohort is for rare risk
factor

3. The accessibility of subjects, is it easy to reach subjects & the risk
factor

4. Exposed and unexposed subjects must be free of the outcome of
interest at the start of the study and equally susceptible to
developing the outcome during the course of the study.
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We choose exposed or non exposed, but we don't choose
diseased subjects.

5. If some subjects already have the outcome (e.g,, disease) at the
onset, then the temporal relationship between exposure and
outcome becomes obscured
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6.Both groups should be accessible and available for follow-up.

7.Multiple comparison groups for exposed subjects chosen
indifferent ways may reinforce the validity of findings.
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TYPES OF COHORT:
& Birth cohort :

all individuals in a certain geographic area born in the same period
(usually a year)

& |nception cohort:

all individuals assembled at a given point based on some factor,
e.g. where they live or work
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& Exposure cohort:



individuals assembled as a group based on some common
exposure

* e.g. smokers, radiation
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Example of cohort study:

membrane)

Rheumatoid arthritis Outpatient clinic Other outpatient clinic

Cervical screening GP register GP register

Note that sources of cases & sources of controls are all similar to
each other & that’s because we want them to be comparable.

Healthy worker effect:

Phenomenon of workers usually exhibiting overall death rates lower
than those of the general population due to the fact that the severely
ill and disabled are ordinarily excluded from employment.
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COHORT STUDY DESIGN

v Measurement of exposures should be based on intensity(how
intense the exposure is), duration(for how long), regularity(is the
patient exposed to it regularly or not), and variability.

v Some exposures are acute, one-time episodes never repeated in a
subject's lifetime, for example like explosions that happened in
Lebanon, these people have been exposed to the explosion only once
so its acute & doesn’t happen frequently

v Other exposures are long term, such as cigarette smoking or use of
oral contraceptives.

v Exposures may also be intermittent.
Open cohort versus closed cohort:

A cohort may be open, meaning that subjects are allowed to enter
the study at various times after it was started
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It may be closed, meaning that no subjects can be added to the study
after it has begun.

Analysis of open cohort data should use person-time units in the
calculations.
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TYPES OF COHORT STUDY - there's various classification of
cohort types don't get confused- :

1) Prospective cohort study (the standard study type)
2)Retrospective cohort study

An example of a retrospective cohort study will be interviewing a cohort of
people who are HIV positive, ask about their lifestyle choices and medical
history to study the origins of the disease.

In the standard prospective cohort study, we check exposed people & follow up
for outcomes, while in retrospective cohort we bring diseased people and ask
them about history
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3)Ambi- directional cohort study
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Retrospective cohorts
v Uses information on prior exposure and disease status.
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v All of the events in the study have occurred and conclusions can be
drawn more rapidly.
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v Costs can be lower

v May be the only feasible one for studying effects from exposures that
no longer occur, such as discontinued medical treatments.
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v The main disadvantage of a retrospective cohort study isthat the
investigator must rely on existing records or subject recall.

Ambidirectional Cohort

v Data collected both retrospectively and prospectively on the same
cohort to study short and long term effect of exposure
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Comparison of retrospective and prospective
cohort study

Attribute Retrospective Prospective
approach approach

Information < complete > complete
< accurate > acurate

Emerging new Not useful Useful

exposures

Expense Less costly More costly

Completion time Shorter Longer

Loss during follow-up of cohort study.. a condition were a
problem happens causing loss of follow-up in cohort studies:

v Following subjects over a long period of time can lead to a
variety of problems.
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v Dropouts and losses of subjects to follow-up are major
problems in cohort studies.
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v Subjects may move away or leave the study for other reasons,
including deaths from other causes than the disease under
investigation.

v If losses to follow-up are significant during the study, then
the validity of the results can be seriously affected.
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Changes in exposure status while performing cohort study:

v It is also possible for exposure status to change during the
course of the study.

P o Bae g degarneg 3w degae e gene L o Mie a0y
B¢ Shzy Gl s gaBy sam LUl degazall o ol
a1y

v The exposure under study may be subject to variation over
time.

v For example, cigarette smokers may quit, or employees may
change jobs; therefore, their level of exposure to occupational
hazards changes.



Analysis:

v Collection and analysis of data on the population subgroups, based on

exposure, are divided according to variables of interest, like analysisin a

cross-sectional study.
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v Rates for subgroups are then calculated and compared (incidence
rate).

v Data from cohort studies are analyzed in terms of relative risk and
attributable risk fractions.

Midpoint analysis

Occurs when, at a defined point in time in the study, all data
collected to that point are analyzed so a decision can be made
to stop or continue the study
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Start . QOutcome

Family Diseased
smoker 300
500 children
Children Exposed Not diseased
(<12 yrs) 200
1000
Diseased

Family non-smoker
55 500 children 120
Not exposed

Not diseased

380

We will use the chart above for our calculations.

Rate: Incidence rate

Incidence of Resp. Infection among exposed
children: 300

500 = 60%

Incidence of Resp. Infect. Among non exposed
children: 120

500 = 24%

Incidence rate is = new cases / all cases x constant



Relative Risk: Incidence rate among exposed

Risk Ratio Incidence rate in non exposed.
60
24 = 2.5

Exposed individuals are 2.5 times more likely to
develop disease than non exposed individuals.

If the relative risk was 1 or less than it doesn’t matter.

Difference Measures

* Attributable risk

— No. of cases among the exposed that could be eliminated
if the exposure were removed

= Incidence in exposed - Incidence in unexposed

* Population Attributable Risk percentage:

PAR expressed as a percentage of total risk
in population

Ipopulation - Iunaxpusad

PAR% = x 100

I population

Attributable risk depends on the incidence & removal of exposure
factor while PAR doesn't depend on these factors



Advantage of Cohort Studies

* Temporality can be established
* Incidence ca be calculated.

* Several possible outcome related to exposure
can be studied simultaneously.

* Provide direct estimate of risk.

* Since comparison groups are formed before
disease develops certain forms of bias can be
minimized like misclassification bias.

* Allows the conclusion of cause effect
relationship

1) Temporality (time sequence) can be established because we can
perform follow-ups so we know how much time a disease will take
before it develops

Disadvantage of Cohort Studies

* Large population is needed
* Not suitable for rare diseases.
* It is time consuming and expensive

* Certain administrative problems like loss of staff,
loss of funding and extensive record keeping are
common.

* Problem of attrition of initial cohort is common
* Study itself may alter people’s behavior



Point 5, problem of attrition of initial cohort is common.
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Comparison

a+ b = exposed

c+d = not exposed

a+ c = diseased patients
b + d= not diseased
Incidence rate:

a

Incidence among exposed =
2b g exp

Incidence among non-exposed = ——
g P ord

Estimation of risk;

Relative Risk RR =



incidence of disease among exposed
Incidence of disease among non-exposed

a divided by atb _
c divided by ctd

Cohort is stronger than case-control & cross-sectional studies.

A -~ Goodluck!



