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Upon Science People 



Tools of Dental Public Health

• Epidemiology

• Biostatistics

• Social sciences

• Principles of administration

• Preventive dentistry
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DEFINITION OF EPIDEMIOLOGY

"Epidemiology is the study of the distribution and determinants of 

health-related states or events in specified populations and the 

application of this study to the control of health problems."

-JOHN M LAST,1988.

Distribution- time sequences, places of occurrence and persons affected.

Determinants- physical, biological and behavioral factors that can influence health.

Health related states or events- include disease, injuries, deaths, behavioral such as 

smoking etc. 



• The branch of medical science which deals with the 
treatment of epidemics.                     

-PERKIN  1873

• The study of the distribution and determinants of 
disease frequency in man.

- MAC MOHAN & PUGH  1960



* Describes the SIZE & DISTRIBUTION.

* Provides data essential for PLANNING, IMPLEMENTATION, &

EVALUATION of health services for the prevention, control, and 

treatment of diseases.

* To identify the etiological factors in the pathogenesis of diseases.



PRINCIPLES 1. EXACT OBSERVATION

(Strict, vigorous, accurate, precise)

2.CORRECT INTERPRETATION

(Free from error)

3.RATIONALE EXPLANATION

(Intelligent, sensible, reasonable)

4.SCIENTIFIC CONSTRUCTION

(Expert knowledge, technical skill)



EPIDEMIOLOGY …………………..

DISTRIBUTION

FREQUENCY

DETERMINANTS

COMPONENTS of EPIDEMIOLOGY



TYPES OF EPIDEMIOLOGICAL STUDY
---------------------------------------------------------------------------------------------------------------------

Type of study                        Alternative name                   Unit of study
---------------------------------------------------------------------------------------------------------------------

I.Observational studies
1) Descriptive studies

2) Analytical studies

Ecological                        Co relational                                            Populations

Cross-sectional                Prevalence                                              Individuals

Case-control                    Case-reference                                        Individuals

Cohort                              Follow-up                                                Individuals

II. Experimental studies Intervention studies

Randomized controlled       Clinical trials                                            Patients

trials

Field trials Community intervention studies Healthy people

Community trials Communities



I. OBSERVATIONAL STUDIES:

1. Descriptive Studies: A simple description of the health status 

of a community, based on routinely available data. 

In many countries this type of study is undertaken by the 

national center for health statistics. 

Descriptive studies make an attempt to analyze the links 

between exposure and effect. They are usually based on death 

statistics and may examine patterns of death by age, sex or 

ethnicity during specified time periods or in various countries.



Descriptive studies are usually the first phase of an epidemiological 

investigation. These 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. Such studies basically 

ask the questions.

a. When is the disease occurring?                   - Time distribution

b. Where is it occurring?                                 - Place distribution

c. Who is getting the disease?                         - Person distribution

DESCRIPTIVE  EPIDEMIOLOGY



Procedures in descriptive studies:

1. Defining the population to be studied 

2. Defining the disease under study  

3. Describing the disease by 

-Time 

-Place 

-Person 

4.Measurement of disease 

5.Comparing with known indices 

6.Formulation of an etiological hypothesis 



1) Defining the population to be studied 

-The defined population can be the whole population in a geographic 

area, or more often a representative sample taken from it. 

-The defined population can also be a specially selected group such as 

age and sex groups, occupational groups and hospital patients.

-The defined population needs to be large enough so that age, sex and 

other specific rates.



2) Defining the disease under study 

-The disease need to be defined with an operational 

definition which is a definition with which the disease or 

condition can be identified and measured in the defined 

population with a degree of accuracy. 



3) Describing the disease 

The primary objective of descriptive epidemiology is to describe the 

occurrence and distribution of disease by time, place and person. 

Time: 

- The pattern of disease may be described by the time of its 

occurrence i.e. by week, month, year, the day of the week, hour of 

onset etc. 

- It describes the disease whether the disease is seasonal in 

occurrence, whether it periodically increases or decreases. 



- Epidemiologist have identified 3 kinds of time trends or 

fluctuations. 

I. Short term fluctuation 

II. Periodic fluctuation.

III. Long-term or secular trends

I. Short term fluctuation:

E.g. Epidemic 

Epidemic is defined as “the occurrence in a community or 

region of cases of an illness or other health related 

events clearly in excess of normal expectancy” 



Types:

A. Common source epidemics 

1.Single exposure or point source epidemics 

2.Continuous or multiple exposure epidemics 

B. Propagated epidemics 

Person – to person 

Arthropod vector 

Animal reservoir 

C. Modern epidemics 



A. Common source epidemics: 

a) Single exposure epidemics 

-These are also known as ‘point – source’ epidemics 

-The exposure to the disease agent is brief and essentially 

simultaneous, the resultant cases all develop within one incubation 

period of the disease. Eg. An epidemic of food poisoning. 

-They are frequently, but not always, due to exposure to an infectious 

agent. 

-They can result from contamination of the environment (air, water, 

food, soil). 



b) Continuous or multiple exposures: 

-It the epidemic continues over more than one incubation period, there 

is either a continuous or multiple exposure. 

II. Periodic fluctuations:

i) Seasonal trend: 

E.g. Measles, varicella, cerebro-spinal meningitis, upper 

respiratory infections. 

-Males usually - at night in early spring 

-Upper respiratory infections frequently show a seasonal rise during 

winter months. 



ii) Cyclic trend 

-Some disease occur in cycle spread over short periods of time 

which may be days, weeks, months or years. 

E.g. Measles in the pre-vaccination era appeared in cycles 

with major peaks every 2 to 3 years. 

III. Long term or secular trends:

-It implies changes in the occurrence of disease over a long 

period of time, generally several years or decades. 

E.g. Coronary heart disease, 

Lung cancer 

Diabetes 



Place:

-Variation in frequency of different disease manifestations from 

place to place. 

-The study of the pattern of disease distribution among different 

populations reveals variations in the disease patterns not only 

between countries but also within the same countries.

The distribution of diseases according to places can be classified as 

1. International variation 

2. National variation 

3. Rural-urban variation 

4. Local variations 



1.International variation:

Pattern of disease occurrence varies from country to country. Oral 

cancer has the highest incidence in countries like India, Bangladesh, 

Srilanka and Pakistan. 

2.National variation:

A variation in disease occurrence also exists within countries or 

national boundaries. 

E.g. Distribution of endemic goiter, fluorosis, leprosy, malaria, 

nutritional deficiency diseases have all shown variation in their 

distribution in India. 



3.Rural-urban variation:

Chronic bronchitis, accidents, lung cancer, mental illness are 

frequent in urban than rural. 

Death rates, especially infant and maternal mortality rates are 

higher in rural than urban areas. 

These variations may be due to differences in population 

density, social class, and deficiencies in medical care, education and 

environment factors. 

The epidemiologist seeks to define groups which are at higher 

risk for particular diseases, and provides guidelines to the health 

administrator for their prevention and control. 



Person:

The disease is further characteristic by defining the persons who 

develop the disease by age, sex, occupation, marital status, habits, 

social class and other host factors. 

1) Age:

Certain diseases are more frequent in certain age groups than in 

others.

E.g. Measles in childhood, 

Cancer in middle age 

Atherosclerosis in young age



2) Sex:

It has been found that certain chronic diseases such as diabetes, 

hyperthyroidism and obesity are more common in women than men. 

BIMODALITY:

caries- young and old age



4) Marital status:

-It was found that mortality rates were always lower for married 

males and females than for the unmarried. 

-Married persons are generally more secure and protected and 

they are usually leading a more sober life than those who are 

unmarried. 



5) Occupation:

-Man’s occupation from which be earns his livelihood has 

an important bearing on his health status. 

-Occupation may alter the habit pattern of employees. Eg. 

sleep, alcohol, smoking, night shifts. 

-Workers in coal mines are more likely to suffer from 

silicosis. 



6) Social class: 

-It has shown that health and disease are not equally 

distributed in social class. 

-Upper class peoples have a longer life expectancy and 

better health and nutritional status than those in the lower social 

classes. 



4. Measurement of disease:

Measurement of disease 2 aspects 

1.Incidence 

2.Prevalence 

Incidence – can be obtained from longitudinal studies 

Prevalence – can be obtained from “cross-sectional” studies 



Cross-sectional studies:

-It is based on a single examination of a cross-section of 

population at one point in time the result of which can be projected 

on the whole population. 

-It is also known as “prevalence study”

-It is more useful for chronic than short lived diseases.



-For e.g. in study of hypertension, we can also collect 

data during the survey about age, sex, physical exercise, body 

weight, salt intake and other variables of interest. 

- Measurement of exposure and effect at the same time



Longitudinal studies:

When descriptive study conducted over a long time, it can 

be called as a “longitudinal study”. 

-It is cross-sectional studies done for a longer duration by 

repeating periodically. 

-In this, the same individuals are examined upon repeated 

occasions and the changes within the group recorded in terms of 

clasped time between observations. 



Uses:

-To study the natural history of disease and its future outcome. 

-To identify the risk factors of disease. 

-For calculating the incidence rate of a disease. 

5. Comparing with known indices:

-By making comparisons between different populations, and 

subgroups of the same populations, it is possible to reach conclusion 

with regard to disease etiology.



6. Formulation of a hypothesis:

-By studying the distribution of disease, and utilizing the 

techniques of descriptive epidemiology, it is often possible to 

formulate hypothesis relating to disease etiology. 

Hypothesis:

Hypothesis can be defined as “a supposition arrived at from 

an observation or reflection”. 



Hypothesis should specify:

-The population – the characteristics of the persons to whom 

the hypothesis applies. 

-The specific cause being considered 

-The expected outcome – the disease 

-The dose – response relationship – the amount of the cause 

needed to lead to a stated incidence of the effect. 

-The-time-response relationship – the time period that will 

elapse between exposure to the cause and observation of the 

effect. 
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