
INVESTIGATING AN OUTBREAK

Outbreaks of disease — the occurrence 
of more cases than expected — occur 
frequently. Each day, health departments 
learn about cases or outbreaks that 
require investigation.



•How are outbreaks uncovered? One way is to 
analyze surveillance data — reports of cases of 
communicable diseases that are routinely sent 
by laboratories and healthcare providers to          

health departments. 

•Some health regular review exposure 
information from individual case reports to 
look for common factors



•field investigations are usually justified for 
one or more of the following reasons:

•• Control or prevention of the health problem

•• Opportunity to learn (research opportunity)

•• Public, political, or legal concerns

•• Public health program considerations

•• Training



Steps of an Outbreak Investigation

•Once the decision to conduct a field 
investigation of an acute outbreak has been 
made, working quickly is essential — as is

•getting the right answer.



Epidemiologic Steps of an Outbreak Investigation

•1. Prepare for field work
•2. Establish the existence of an outbreak

•3. Verify the diagnosis
•4. Construct a working case definition

•5. Find cases systematically and record information
•6. Perform descriptive epidemiology

•7. Develop hypotheses
•8. Evaluate hypotheses epidemiologically

•9. As necessary, reconsider, refine, and re-evaluate hypotheses
•10. Compare and reconcile with laboratory and/or environmental studies

•11. Implement control and prevention measures
•12. Initiate or maintain surveillance

•13. Communicate findings



Prepare for field work

•Regardless of when the decision to conduct a 
field investigation is made, you should be well 
prepared before leaving for the field.

•The preparations can be grouped into two broad 
categories:

•(a) scientific and investigative issues

•(b) management and operational issues. Good 
preparation in both categories is needed

•to facilitate a smooth field experience.



Establish the existence of an outbreak

•One of the first tasks of the field investigator is 
to verify that a cluster of cases is indeed an 
outbreak. Some clusters turn out to be

•true outbreaks with a common cause, some 
are sporadic and unrelated cases of the same 
disease, and others are unrelated cases

•of similar but unrelated diseases



Verify the diagnosis

•Verifying the diagnosis is important:

•(a) to ensure that the disease has been 
properly identified, since control measures are 
often disease-specific.

•(b) to rule out laboratory error as the basis 
for the increase in reported cases.



Construct a working case definition

•A case definition is a standard set of criteria 
for deciding whether an individual should be 
classified as having the health condition of

•interest.

•A case definition includes clinical criteria and

•particularly in the setting of an outbreak 
investigation restrictions by time, place, and 
person.



•A case definition is a tool for classifying someone 
as having or not having the disease of interest, 
but few case definitions are 100% accurate in 
their classifications.

•Some persons with mild illness may be missed, 
and some persons with a similar but not identical

•illness may be included.
•Generally, epidemiologists strive to ensure that a 

case definition includes most if not all of the 
actual

•cases, but very few or no false-positive cases.



Find cases systematically and record
information

•The first effort to identify cases is directed at healthcare

•practitioners and facilities — physicians’ clinics, hospitals, and

•laboratories — where a diagnosis is likely to be made.

•Investigators may conduct what is sometimes called stimulated or

•enhanced passive surveillance by sending a letter describing the

•situation and asking for reports of similar cases. 

•Alternatively, they may conduct active surveillance by telephoning 
or visiting the facilities to collect information on any additional 
cases.



Perform descriptive epidemiology

•the next step after identifying and gathering basic
•information on the persons with the disease is to 

systematically describe some of the key 
characteristics of those persons.

•This process, in which the outbreak is 
characterized by time, place, and person, is called 
descriptive epidemiology.

•It may be repeated several times during the 
course of an investigation as additional

•cases are identified or as new information 
becomes available.



Develop hypotheses

•hypotheses are generated in a variety of ways. 
First, consider what you know about the disease 
itself: 

•What is the agent’s usual reservoir? How is it 
usually transmitted? What vehicles are commonly 
implicated? What are the known risk factors?

•In other words, by being familiar with the 
disease, you can, at the very least, “round up the 
usual suspects.”



Evaluate hypotheses epidemiologically

•Typically, hypotheses in a field investigation are

•evaluated using a combination of environmental 
evidence, laboratory science, and epidemiology.

•From an epidemiologic point of view, hypotheses 
are evaluated in one of two ways: 

•Either by comparing the hypotheses with the 
established facts

•or by using analytic epidemiology to quantify 
relationships and assess the role of chance.


