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LECTURE OUTLINE

1. Types of epidemiological studies

2. Descriptive studies

3. Analytical studies
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Descriptive studies are usually the first phase of an 
epidemiological investigation.

Descriptive studies are concerned with observing the 
distribution of disease or health-related 
characteristics in human populations and identifying 
the characteristics with which the disease in question 
seems to be associated.

Descriptive studies basically ask the questions :
• When is the disease occurring? - time distribution
• Where is it occurring? - place distribution
• Who is getting the disease? - person distribution
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TIME DISTRIBUTION

Short-term 
fluctuations

Periodic 
fluctuations

Long-term 
trends

By monitoring of time trends, the 
epidemiologist seeks which diseases are 
increasing, which are decreasing and which are 
emergency health problems and what is the 
effectiveness of measures to control old ones.
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Three epidemiological transitions in human history 

First - occurred around 10,000 years ago
Human societies shifted from hunting and gathering to 

agriculture
Marked by the emergence of novel infectious and nutritional 

diseases 

Second - about 200 years ago 
 Improved nutrition and living standards, public health measures, 

and medical advances in developed societies led to a decline in 
infectious diseases and a rise in chronic and degenerative 
diseases 

Third – beginning now 
Resurgence of infectious diseases previously thought to be under 

control
The potential for the spread of infectious diseases has been 

significantly enhanced in today’s world by the globalization of 
trade and travel



PLACE DISTRIBUTION

International 
variations

National 
variations

Rural-urban 
variations

Local distributions

(Snow’s study)
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PERSON DISTRIBUTION

Age Sex

Ethnicity Marital status

Occupation Social class

Behaviour
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 Provides data regarding the magnitude of the disease 
load /amount of disease/ and types of disease problems 
of the community in terms of morbidity and mortality 
rates and ratios.

 Provides clues to disease etiology, and help in the 
formulation of an etiological hypothesis.

 Provides background data for planning, organizing and 
evaluating preventive and curative services.

 Contributes to research by describing variations in 
disease occurrence by time, place and person.

Uses of descriptive epidemiology
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 The units of study are populations or groups of people 
rather than individuals.

 Compare disease frequencies between different groups 
during the same period of time or

 in the same population at different points in time - may 
avoid some of the socioeconomic confounding that is the 
potential problem in ecological studies.

ECOLOGICAL STUDIES
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A D VA N TA G E S

 simple to conduct
 useful for the 

formulation of 
hypotheses

D I S A D VA N TA G E S

 lack of ability to control 
potential confounding factors

 cannot be used to test the 
hypotheses

 difficult to interpret - since 
correlational studies refer to 
whole populations rather than 
to individuals, it is not possible 
to link exposure to occurrence 
of disease in the same person -
ECOLOGICAL FALLACY

ECOLOGICAL STUDIES
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On the contrary, BIOLOGICAL FALLACY is an 
error that may occur when the attempt to 
explain variations in population groups is 
based on individual study results.
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ADVANTAGES TO CROSS-SECTIONAL STUDIES
- Does not require follow-up and is therefore less costly and 
quicker than other designs. 
- Helpful for programme planning and policy development.
- Hypotesis generating.

DISADVANTAGE OF CROSS-SECTIONAL STUDIES
Since exposure and disease status are measured at the same 
time it is not possible to determine the direction of the 
association. In other words, it is not known if the exposure 
preceded the disease and is therefore a potential cause of 
disease. 
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EXAMPLES OF CROSS-SECTIONAL STUDIES

A cross-sectional study can be used to look at the association between 
obesity and television watching. A sample of people from the 
population that you are interested in can be polled and asked about 
their height/weight ratio and the number of hours of television the 
person watches each week. This study will give insight as to whether 
obesity and television watching are associated, but it will not help to 
determine which might cause the other. In other words, it is not 
known if obesity causes more television watching or if more television 
watching causes obesity.
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Allows studying more 
than one variable 
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EXAMPLE: RELATION BETWEEN SMOKING AND LUNG CANCER 
/DOLL AND HILL/
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AMBISPECTIVE COHORT STUDY
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NESTED CASE-CONTROL DESIGN

• A cohort is identified and followed untill sufficient number of cases develop. 
• More detailed information is then collected and analysed but only for 

“cases” and for a sample from disease-free individuals (“controls”), not for 
all members of the cohort. 

• Particularly useful if complex and expensive procedures are being applied.
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DESIGN OF A COHORT STUDY

1. Selection of study subjects

• General population - when the exposure or cause of death 
is fairly frequent in the population.

• Special groups :

 selected gropus - professional groups /Doll and Hill -
British doctors/, government employees, insured persons 
etc. - homogeneous population, accessible and easy 
follow-up

exposure groups - when the exposure is rare
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DESIGN OF A COHORT STUDY

2. Obtaining data on exposure

• Directly from the cohort members - personal 
interviews or mailed questionnaires /Doll and Hill/

• Review of records - dose of radiation, kinds of 
surgery, details of medical treatment, etc.

• Medical examination or special tests - blood pressure, 
serum cholesterol, etc.

• Environmental surveys - information on exposure 
levels of the suspected factor
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DESIGN OF A COHORT STUDY

3. Classification of cohort members on the basis of 
received information

• According to whether or not they have been exposed 
to the suspected factor

• According to the level or degree of exposure
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DESIGN OF A COHORT STUDY

4. Selection of comparison groups:

• Internal comparisons - the members of the cohort may be 
classified into several comparison groups according to the 
degrees or levels of exposure to risk before the development of 
the disease in question. The groups, so defined, are compared in 
terms of their subsequent morbidity and mortality rates.

• External comparisons - when information on degree of exposure 
is not available, it is necessary to put up an external control, to 
evaluate the experience of the exposed group / for example, 
smokers and non-smokers/. The study and control cohorts 
should be similar in demographic and possibly important 
variables.

• Comparison with general population rates - if none is available, 
the mortality experience of the exposed is compared with the 
mortality experience of the general population in the same 
geographic area as the exposed people.
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DESIGN OF A COHORT STUDY

5. Follow-up:

• periodic medical examination of each member of the 
cohort

• reviewing physician and hospital records

• routine surveillance of death records

• mailed questionnaires, telephone calls, periodic home 
visits
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DESIGN OF A COHORT STUDY

6. Analysis:

• Incidence rates of outcome among exposed and non-
exposed groups

• Estimation of risk:

• Relative risk

• Risk difference

• Ethiologic fraction
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POTENTIAL BIASES IN COHORT STUDIES

The effects of nonparticipation - in practically every cohort study, only a proportion of those 

who are eligible to participate actually agree to do so and are entered into the study. Those who 

agree to participate are likely to differ from nonparticipants in a number of important ways, 

including basic levels of motivation and attitudes towards health as well as risk factor status. For 

example, nonparticipants are more likely than participants to be current smokers. The effect of 

this difference between these groups concerns the generalizability of the study results.

A systematic error in a study that 
leads to a distortion of the results
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MULTIPLE COMPARISON GROUPS

When we cannot be sure that any single group will be sufficiently 
similar to the exposed group in terms of the distribution of 
potential confounding variables. In such circumstances, the study 
results may be more convincing if a similar association were 
observed for a number of different comparison groups.
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DEFINITION

Type of observational analytic epidemiologic 
investigation in which subjects are selected on the 
basis of whether they do /case/ or do not /controls/ 
have a particular disease under study. The groups are 
then compared with respect to the proportion having 
a history of an exposure or characteristic of interest.
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DESIGN OF A CASE-CONTROL STUDY

1. Selection of cases and controls:

CASES CONTROLS

1. Definition of case :

• diagnostic criteria of the

disease and the stage of the

disease to be included in the

study

• eligibility criteria

2. Sources of data :

• hospitals

• general population

1. Requirements :

• must be free from the disease under study

• must be as similar to the case as possible

2. Sources of controls :

• hospital - patients with different illness

• relatives

• neighborhood - living in the same locality, working in the

same factory, attending the same school

• general population - random sample of individuals free

from the study disease

3. How many controls are needed?

• if the study is large and many cases are available - one

control for each case

• if the study group is small - 2, 3 or even 4 controls can

be selected for each study subject 56



DESIGN OF A CASE-CONTROL STUDY

2. Matching

• Definition - process by which we select controls in such a way 
that they are similar to cases with regard to certain appropriate 
selected variables which are known to influence the outcome of 
disease and which if not adequately matched for comparability, 
could distort or confound the results.

• If the confounding factor is age matching will involve taking 
equal proportion of each age group in case and control groups.

• The suspected etiological factor we wish to measure should not 
be matched /overmatching/.

3. Measurement of exposure

4. Analysis
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POTENTIAL BIASES IN CASE-CONTROL STUDIES
CONFOUNDING
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POTENTIAL BIASES IN CASE-CONTROL STUDIES
RESPONDER BIAS

• Occurs when the validity of the information provided by the 
subjects differs for cases and controls. 

• Subjects with serious disease are likely to have been 
thinking hard about possible causes of their condition and 
so cases may be inclined to give answers that fit with what 
they believe (or think is acceptable to say) is the cause of 
their illness. = RECALL BIAS 

• Can be minimized by keeping study subjects unaware of the 
hypotheses under study and, where possible, ensuring that 
both cases and controls have similar incentives to 
remember past events.
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