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 Health is a state of complete physical, mental and 

social wellbeing, not merely absence of disease or 

infirmity (WHO)

 A disease is an abnormal condition that negatively 

affects the structure or function of all or part of an 

organism, and that is not due to any immediate 

external injury.

 Diseases are often known to be medical conditions 

that are associated with specific symptoms and 

signs.

 Diseases DO NOT OCCUR RANDOMLY
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Presentation of 

Disease

• Inapparent/Asym

ptomatic

• Sub-clinical

• Clinically manifest 
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Important Terms

Endemic 

Epidemic

Pandemic

 Incubation Period

Herd Immunity
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Successful transmission of disease -

Requirements

Causative Agent

Portal of exit

Portal of entry

Availability of susceptible Host

Channels of transmission

Survival of causative agent 
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Investigations of Epidemics

How do we know that it is an Epidemic?

What is the disease?

What is the possible causative agent?

What is the source of infection?

What is (are) channel/mode of 

transmission?

Answers to these questions will decide 

strategies for prevention and control 
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Decision - Management of Epidemic

Source/Transmission Mode

Known Unknown

Investigations +

Control           +++

Investigations +++

Control           +

Investigations +++

Control           +++

Investigations +++

Control           +

Cause 

Known

Cause

Unknown
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Verification of diagnosis

Characterize the disease 

History

Clinical evidence

Laboratory investigations

Autopsy
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Confirm and Define Epidemic

Confirm the existence epidemic

How to confirm ?
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Confirm and Define Epidemic……..

Measure disease frequency

Attack Rates
 Numerator

 Denominator

⚫ Numerator – Persons affected (cases)

⚫ Define Case – Criteria based on history/clinical 

evidence/laboratory investigations

⚫ Sensitivity and specificity of case definition    

11Investigations of Epidemic/Faculty Development Series/June 13, 2020/SDGupta



Numerator – Persons affected (cases)

Define Case – Criteria based on 

history/clinical evidence/laboratory 

investigations

Sensitivity and specificity of case definition    
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Denominator

What is the population at Risk
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Make Comparisons between disease 

frequency

Same year, during the preceding period 

(months/weeks)

Same corresponding time, during 

preceding years
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 Identify/line listing the infected 

persons(cases) and their characteristics

Case histories – address, sex, age, date of 

onset, history of contact, duration of illness, 

treatment and health outcome 

Rapid survey

Surveillance
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Examine and analyze distribution of 

cases by:

Time

Place 

Person

 Examine the Risk in Sub-groups according to 

personal characteristics – Age, Sex, Residence 

Occupation, Social groups etc.
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History of Common Exposure or 

Experience ?? 

Further investigations ??
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Environmental Conditions ?

Rainfall

Temperature

Humidity

Water supply

Sanitation

 Food Hygiene
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Formulate Hypothesis

What is the Causative Agent ?

What is the Source/ Reservoir ?

What is the Mode of spread

➢ Formulate Hypothesis on the basis of 
existing knowledge

➢ Analogy of the diseases of known 
etiology 

19
Investigations of Epidemic/Faculty Development Series/June 13, 2020/SDGupta



Test Hypothesis

Further analyze data (Case Control 

Study ?)

Collect additional information/data
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Management of Epidemic…………

 Identify/Detect cases (Testing and Contact 

tracing)

 Isolation and Treatment of cases

Containment -Prevention of spread/control 

measures

Quarantine of apparently healthy contacts

Disease Surveillance

Sero-Surveillance 
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