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Definition of terms

• An operational definition is 
how we (the investigator) 
decide to measure our the 
variables in our study (variable 
= anything that can be 
measured). 

• An operational definition is the 
statement of procedures the 
investigator is going to use in 
order to measure a specific 
variable.

1. Operational definition



Contd…

• An operational definition is a description of a concept in 

measurable terms. It is used to remove ambiguity, to 

serve as a guide for the selection of measurement tools, 

and to reduce the likelihood of disparate results between 

different data collection.

• An operational definition, when applied to data 

collection, is a clear, concise detailed definition of a 

measure. The need for operational definitions is 

fundamental when collecting all types of data.







2. Contingency Table

• A contingency table, sometimes called a two-way 
frequency table, is a tabular mechanism with at least 
two rows and two columns used in statistics to present 
categorical data in terms of frequency counts.

• A two-variable table with data categorized jointly by 
those two variables is known as a contingency table.

• A contingency table (also known as a cross tabulation 
or crosstab) is a type of table in a matrix format that 
displays the (multivariate) frequency distribution of 
the variables.



Contingency Table…..

• A tabular cross classification of 
data such that subcategories 
of one characteristics  are 
indicated horizontally ( Rows) 
and other sub categories 
indicated vertically (columns)

Exposure status Conditions

++ A b

-- c d



3. Intervention

• Any intentional action designed to result in an outcome.

• Interventions are actions that public health nurses take on 

behalf of individuals/families, communities, and systems, to 

improve or protect health status.

• The term 'intervention‘ is means “any activity undertaken with 

the objective of improving human health by preventing 

disease, by curing or reducing the severity or duration of an 

existing disease, or by restoring function lost through disease 

or injury”



Examples 

• Screening programs

• Vaccination

• Food and water 
supplementation

• Health promotion.

• A treatment, 
procedure, or other 
action taken to 
prevent or treat 
disease, or improve 
health in other 
ways



4. Experimental study 

• Experimental studies 

are ones where 

researchers introduce 

an intervention and 

study the effects. 

• Experimental studies 

are usually 

randomized, meaning 

the subjects are 

grouped by chance



The goal of the experimental method is to provide more definitive conclusions

about the causal relationships among the variables in a research hypothesis than

what is available from correlational research. Experiments are designed to test

hypotheses, or specific statements about the relationship between variables.



5. Randomization
Randomization is the process of making something random; in 
various contexts. 

It is the method based on chance alone by which study participants 
are assigned to a treatment group. Randomization minimizes the 
differences among groups by equally distributing people with 
particular characteristics among all the trial arms.  



6.Interview

• It is a technique of data generation in which the interviewer 

asks the relevant questions/ concerns to the interviewee. 

• There exists two way information flow between two personnel 

involved. It may be direct face to face interview or it may me 

telephonic/ media communication.

• Interview guideline:  defined guideline used to facilitate the 

process of interview. For example Focus group discussion 

guideline



7. Observation

• The purposeful watch 
over the event with 
great attention and 
authority. 



8. Questionnaire

• A set of question designed to gather 
information specific to the events. It is 
prepared to lead the information logical 
manner. 

• Mailed questionnaire : readymade set of 
questionnaire containing preformed questions 
based on the need of the study concerned. 



EPIDEMIOLOGICAL METHODS 



1. Classification of epidemiological studies on the 
basis of philosophy adopted

• Epidemiological studies are classified into 

• Conceptual 

• Empirical type.

• Conceptual studies are related to some abstract 
ideas or 

• An empirical study is data based, It can also be 

called as experimental study.



2. Classification of epidemiological studies on the basis 
of action over natural course

• Observational 

• Experimental

Observational studies have further subdivisions:
– Descriptive 

– Analytical. 

Experimental studies are also subdivided into 
– Clinical trial, 

– Community trial 

– Field trial.



3. Classification of epidemiological studies on the basis time of study

• cross- sectional 

• longitudinal. 

Cross- sectional studies are done at one point in time while longitudinal 
studies are performed over a prolonged period of time by follow up 
examinations. 



4. Classification on of epidemiological studies on the basis 
of intervention on natural course

• Non 
intervention 
study

• Intervention 
study



EPIDEMIOLOGICAL  METHODS 
/ STUDIES

A Practical classification



Epidemiological studies are concerned
with the natural history and etiology of
the diseases.
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CLASSIFICATION 

1. Observational study

2.Experimental/ Intervention study



CLASSIFICATION 

Observational study
– Observational study is one in which the nature

takes it’s own course.

– The investigator only measures the effects but
does not intervene anywhere in the whole
process.



• Experimental / Intervention study
Experimental study is one in which the change
is observed after an intervention.



OBSERVATIONAL STUDY

• Descriptive study

• Analytical study



Common source outbreak

Food

Descriptive study

Descriptive study is limited only to a description of the occurrence of a disease or an event in a

population. Eg. Case report and case series

Analytical study

Analytical study is one in which analysis is done between two variables.



Analytical studies

–Cross sectional

–Ecological

–Longitudinal



Analytical study

• Cross sectional:

– It is based on a single 
observation on a cross 
section of population at 
one point of time. 

– It is useful in case of 
chronic diseases. It  is also 
called ‘Prevalence study’.
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• Ecological: It is based on the
study of events in relation to
particular attribute in different
or same group.

• Longitudinal:

It is based on the repeated
observation in the same
population over a prolonged
period of time by means of
follow up examinations.



Longitudinal study

• Case - control Study

• Cohort Study



Longitudinal study

• Case control Study

It is based on the comparison between  the 
cases and control. 

• Cohort Study

Effects are observed among the cohort for a 
period of time.



What is ‘Cohort’ ?

Cohort is a group of people who share a
common characteristic, e.g., Birth cohort,
Marriage cohort, Exposure cohort, etc.
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Experimental studies 

• Experimental 
studies 
are ones 
where 
researchers 
introduce an 
intervention 
and study the 
effects.



Pre-experimental, quasi experimental, true 
experimental studies

• Pre-Experimental Designs
– Pre-experiments are the simplest form of research design. 
– In a pre-experiment either a single group or multiple groups 

are observed subsequent to some agent or treatment 
presumed to cause change.

– Types of Pre-Experimental Design
• One-shot case study design
• One-group pretest-posttest design
• Static-group comparison

• Quasi experimental designs
– A quasi-experimental design aims to establish a cause-and-

effect relationship between an  exposures and outcomes. 
However, it does not rely on random assignment of study 
groups. It is useful tool in situations where true experiments 
cannot be used for ethical or practical reasons.



True experimental design
True experimental design is a statistical approach to 
establishing a cause-and-effect relationship between 
different variables. This is one of the most accurate 
forms of research designs which provides substantial 
backing to support the existence of relationships.

Experimental studies
1. Randomized Controlled Trial(RCT)/Clinical trial
2. Field trial
3. Community trial
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1. Randomized Controlled Trial
It is done among two different randomly selected groups of
study elements. It is usually done in hospitals.

2. Field trial
It is done in randomly selected groups of people in the
community.

3. Community Trial
Community trials are an extension of field trials. In community

trials the study group is the entire community, rather than
individuals. Conceptually, the difference is whether or not the
intervention is implemented separately for each individual.





Classification of Epidemiological studies

• Observational study
a. Descriptive study
b. Analytical study

(i) Cross sectional study/Prevalence study
(ii) Ecological study
(iii) Longitudinal Study

(1) Case control study/Backward looking study/Retrospective study
(2) Cohort study/Forward looking study/Prospective 
study/Incidence study 

• Experimental study
a. Randomized Control Trial
b. Field Trial
c. Community Trial 



Epidemiological studies: Observational and 
Experimental studies

• Observational studies: concepts and 
classifications

• Descriptive study: case studies and case series 

• Analytical studies: Cross-sectional study, 
ecological study, case-control and cohort 
study 

• Experimental studies: concepts, classifications 
and principles 



Strengths and limitations of observational and 
experimental studies

Observational Studies 






