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Guide to Conducting Outbreak Investigations for Arizona

The following is intended as a guide for the management of an infectious disease outbreak investigation. Information is also provided on the formation and management of a local health department outbreak response team. 

Arizona Department of Health Services epidemiologists are available to

assist in any outbreak investigation – 602-364-3676.

Pre-Event Planning

1. Identify a investigation team of individuals within the county who could provide expertise and leadership in an outbreak:
	
	Name
	Emergency Contact Number

	Clinician
	



	(      ) 



	Epidemiologist
	



	(      ) 



	Public Health Nurse
	



	(      ) 



	Information Technology Specialist
	



	(      ) 



	Public Information Officer
	



	(      ) 



	Environmental Health Specialist
	



	(      ) 



	Administrator
	



	(      ) 




At least monthly, update this roster of individuals and their contact numbers.  

2. Identify additional individuals who would be willing to work as case investigators in the event of an outbreak. The size and expertise of this group will vary according to the scope of the outbreak and nature of the disease. Prior to an outbreak, it is useful to know where resources within the county can be pulled without hindering essential tasks. A list of case investigator responsibilities is listed in Appendix 1. 
	
	Name
	Emergency Contact Number

	Case Investigator(s)
	



	(      ) 



	
	



	(      ) 



	
	



	(      ) 




3. In any outbreak situation, it is important to have a number of individuals who can dedicate their time to answering phones, scheduling meetings, entering data, making copies, etc.
4. Create and maintain a communication network with stakeholders. Obtain contact information for all hospitals, clinics, healthcare workers, nursing homes, schools, day cares, etc. Communication may be achieved through email listservs, blast faxes, meetings, telephone calls, etc.

5. Maintain a supply of the current versions of Communicable Disease Report forms and case investigation forms so that they are immediately available when needed.  Copies of these forms can be found in the ADHS Case Definitions for Public Health Surveillance manual, July 2003.

6. Maintain a ready supply of specimen collection kits and transport media. (See Appendix 2.)

7. 
Review the outbreak investigation process and the team members’ expected roles and responsibilities.  Work through past or published outbreaks of different diseases to help define these roles and responsibilities.  Ensure methods to maintain communication of information, decision-making, media messages, outbreak updates, etc.

Outbreak-Initial Phase

1. Brief Investigation Team Members

The nature of the disease will dictate which investigation team members should attend the debriefing. At this time, it is important to bring everyone up to date on the suspected outbreak. 

2. Designate an Outbreak Team Leader 

From the investigation team members, an outbreak team leader should be designated. This individual should have knowledge of communicable diseases and experience in investigating an outbreak.  The team leader will serve as the point of contact for the Arizona Department of Health Services (ADHS).  A list of responsibilities that should be completed by the outbreak team leader can be found in Appendix 1.

3. Prepare for Fieldwork

In the event that an outbreak team member is dispatched to the outbreak site, it is important to prepare for fieldwork in advance. The following is a list of activities that will help prepare the team member(s) in such an event.
1. Research the disease or possible diseases and pull any reference materials that may be useful.

2. Gather supplies and equipment. A list of useful supplies and equipment is listed in Appendix 2. 

3. Make necessary administrative and personnel arrangements for things such as travel and accommodations.

4. Consult with all team members to determine what role each will play in the investigation, and who the on-scene contacts will be.

5. Set timetable for communication via e-mail, conference calls, etc.

4. Establish the existence of an outbreak

When an increased number of cases are reported for a particular disease, it is important to verify that a suspected outbreak is a real outbreak. This can be accomplished in a number of ways.

1. Compare current numbers with numbers from the previous weeks or months, or from a comparable period during the previous years.  

2. Make sure a rise in numbers is not due to changes in reporting procedures, case definition, diagnostic procedures, or increased awareness at the local or national level.

3. Make sure that communities such as resorts, college towns or migrant farming areas, that see regular fluctuations in population are not the cause of an increase in the number of cases.

4. Consult with the ADHS Infectious Disease Epidemiology Section to check on historical data trends and/or to see if surrounding jurisdictions are noting the same increase.  

5. Consider sending an alert via SIREN to other counties and ADHS. 

5. Verify the diagnosis

Ensure that the disease under investigation has been properly diagnosed. In addition, it is important to make sure that the increase in diagnosed cases is not the result of a mistake in the laboratory. Review clinical findings and laboratory results for the cases. 

6. Develop Hypotheses

Although the information may be limited early on, the nature of the disease may shed some light. The initial hypothesis is a starting point for the investigation. It should address the source of the agent, the mode of transmission, and the exposures that caused the outbreak. 

7.  Implement Control and Prevention Measures

Control and prevention measures should be implemented as soon as possible to prevent the spread of disease. Control measures should be aimed at specific links in the chain of infection including the agent, the source, or the reservoir. In other situations, control measures might be directed at interrupting transmission or limiting exposure. Finally, in some outbreaks, control measures could be directed at reducing susceptibility.   Multiple approaches may be implemented simultaneously.

Declaring an Outbreak 

Once it has been determined that an increase in cases is real, and the diagnosis has been verified, an outbreak should be declared. Some or all of the following activities will be performed depending upon the epidemic nature of the disease, the specific setting of the outbreak and the opportunities for intervention and prevention.  Notify the ADHS Infectious Disease Epidemiology Section and issue an alert on SIREN.

1.  Outbreak Response Team Briefing

Members of the outbreak response team should meet for a briefing of the outbreak. The team leader should lead a review​ of the epidemiology of the disease, measures for control, all applicable investigation forms, specimen collection procedures and protocols for prioritizing investigations. The team leader should also prioritize the local health department’s response and delegate duties and activities.

2. Communication with the Arizona Department of Health Services (ADHS)

It is important to notify ADHS of an outbreak as soon as possible in order to ensure proper resources at the state level are available. 

Initial Notification

· Upon contacting ADHS, the team leader will be given the name and contact information of the ADHS outbreak epidemiologist. The ADHS outbreak epidemiologist will serve as the communication liaison between the local and state health departments, the state epidemiologist, and the state laboratory. He/she will also serve as consultant to the local outbreak team leader.

· Review with the ADHS outbreak epidemiologist the specimen collection and transport issues such as time, temperature, transport media, sampling methods, quantity, and what specimens are needed to identify and type the agent.

· Request for ADHS assistance, either on-site or from Phoenix, as needed.

Continued Communication

Local Outbreak Team Leader

· Depending upon the disease and situation, continue daily to weekly contact regarding the status of the outbreak and intervention(s). 

· Notify the ADHS outbreak epidemiologist of the need for additional laboratory specimen testing, test media, specimen kits, etc.  

· Assess the need for ADHS assistance, either on-site or from Phoenix.

The ADHS Outbreak Epidemiologist will:

· Notify the local Team Leader of laboratory results.

· Contact the local Team Leader periodically as needed.

· Arrange conference calls between local and state staff as needed.

· Arrange for local assistance as requested.

3.  Define and Identify Cases

Establish a case definition. It’s important to establish a case definition, or a standard set of criteria for deciding whether a person should be classified as having the disease in question. It is also important to record the case definition and to provide a copy of the case definition to all of the investigation team members. Case definitions generally include four components:

1. Clinical information about the disease

2. Characteristics about the people who are affected

3. Information about the location or place

4. Specification of time during which exposure or onset occurred.

There are generally three classifications used in an outbreak:

1. Confirmed-Cases with laboratory verification or a case that is epidemiologically linked to a lab confirmed case. 

2. Probable-Usually has the typical clinical features of the disease without laboratory confirmation.

3. Suspect/Possible-Has fewer of the typical clinical features and no laboratory verification.

Conduct case investigations to identify possible sources of exposure and spread.  Investigation forms are included in the ADHS Case Definitions for Public Health Surveillance.  Early in an investigation, a loose case definition that includes confirmed, probable, and even suspect/possible cases is often used to capture as many cases as possible. Later on, when hypotheses have come into sharper focus, the investigator may tighten the case definition by dropping the "suspect/possible" category.

4. Communication with Stakeholders

Ongoing dialogue with stakeholders via the pre-established communication network is important because it will keep information consistent and minimize rumors. It is especially vital if you are asking stakeholders, such as physicians or schools, to assist in controlling the spread of the outbreak. Finally, it provides a good working relationship with stakeholders beyond the outbreak.

5. Create an Outbreak Database (optional)
If there is concern that the numbers affected will be large and if information technology support is available, the use of an outbreak database is valuable. An outbreak database provides both opportunities for quick and easy access to data collected from cases, as well as case management. It is important to remember databases are only as useful as you make them. It is vital to know what information is needed prior to creating a database.  Too many additions or changes to a database once an outbreak is ongoing can lead to delays in data entry and may pose more of a hindrance rather than assistance to the management of an outbreak.  Designing a database that mimics the order of information collected in the investigation form is also helpful.  If a database is used, a commitment to accurate daily data entry, updates of case information, and continuous data editing and cleaning is essential.

Investigating an Outbreak

1.  Interview Cases

A Communicable Disease Report (CDR) form should be completed for each case. This form records information such as name, contact information (address and phone number), demographic information (DOB, gender, race, ethnicity, and occupation), limited clinical information (onset date, laboratory test, laboratory test dates, specimen type, laboratory test finalized date, and results) and the reporting source.  Information obtained on this form is important because it allows you to contact patients for additional questions and notification of laboratory results, map the outbreak, create graphs of the outbreak, and characterize the spectrum of illness.  CDRs also provide details to characterize the population at risk and verify that the case definition has been met. 

Additional clinical information and risk factor information is also highly desirable in an outbreak investigation. ADHS provides a number of investigation forms that may be used to record information regarding symptoms, severity of illness, travel history, contact with other ill cases, food history and water exposure. This information will allow you to tailor your investigation to the specific disease in question. A list of investigational forms available through ADHS is located in Appendix 3 and the forms are available in the ADHS Case Definitions for Public Health Surveillance, May 2003. 

For some diseases, specimen collection may be necessary.  Specimen submission forms for the State Laboratory are located in Appendix 4.  Additional forms may be obtained from the Receiving Section in the State Laboratory by calling (602) 542-1190.

If interviewing in person, be aware that the cases or symptomatic contacts may be contagious!  Always use Standard Precautions at a minimum and others as appropriate.  Standard Precaution procedures are located in Appendix 5.

2. Line Lists

Once cases have been interviewed, it is helpful to view information in a line list. If an outbreak database is being used, this can be easily accomplished once the data has been entered.  Creating a line list is simple and should include information such as name, contact information, demographics, clinical and laboratory information and a few risk factors. This will aid in describing the data, as mentioned in the next section.

3. Describe the Data in Terms of Time, Place, and Person  (Descriptive Epidemiology)          
Describing the epidemiology of the outbreak should begin early and should be updated regularly as additional data is collected. This step is critical for several reasons. Descriptive epidemiology helps clarify what information is reliable and informative and what is not.  It provides a description of an outbreak by showing its trend over time, its geographic extent, and the populations affected by the disease. This description lets you begin to assess the outbreak in light of what is known about the disease and to develop causal hypotheses. 

· Characterizing by time
Traditionally, the time course of an epidemic is shown by drawing a graph of the number of cases by their date of onset. This graph, called an epidemic curve, or "epi curve" for short, gives a simple visual display of the outbreak's magnitude and time trend.  Time intervals should not be larger than the incubation period of the disease.

· Characterizing by place
Assessment of an outbreak by place provides information on the geographic extent of a problem and may also show clusters or patterns that provide clues to the identity and origins of the problem. A simple and useful technique for looking at geographic patterns is to plot (spot map) where affected people live, work, or may have been exposed. 

· Characterizing by person
Determine what populations are at risk for the disease by characterizing an outbreak by person. We usually define such populations by personal characteristics (e.g., age, race, sex, or marital status) or by exposures (e.g., occupation, leisure activities, use of medications, tobacco, drugs). These factors are important because they may be related to susceptibility to the disease and to opportunities for exposure.

4.  Refine Hypotheses

After interviewing cases and characterizing the outbreak by time, place, and person, the hypothesis will be sharpened and more accurately focused. Like the initial hypotheses, the new one should address the source of the agent, the mode of transmission, and the exposures that caused the outbreak. 

5. Evaluate Hypotheses      

There are two approaches you can use, depending on the nature of the data: 1) comparison of the hypotheses with the established facts or 2) analytic epidemiology, which allows you to test your hypotheses.

1. The first method should be used when the evidence is so strong that the hypothesis does not need to be tested, as in the outbreak of vitamin D intoxication. All of the cases drank milk delivered by a local dairy. Investigators hypothesized that the dairy was the source. When they visited the dairy, they learned that levels higher than the recommended dose were inadvertently added to the milk. 

2. The second method, analytic epidemiology, is used when the cause is less clear. With this method, the hypothesis is tested by using a comparison group to quantify relationships between various exposures and the disease. There are two types of analytic studies: cohort studies and case-control studies. A cohort study compares a group of people who share a similar feature, such as a demographic characteristic or a particular exposure to a group of people who do not share the particular feature to compare the rates of illness. A case-control study compares people with a disease (cases/patients) with a group of people without the disease (controls) to ascertain differences in exposures. The nature of the outbreak, time and resources will help determine which of these studies you will use. 

6. Refine Hypotheses and Carry Out Additional Studies        

· Additional epidemiological studies-When analytic epidemiological studies do not confirm your hypotheses, you need to reconsider your hypotheses and look for new vehicles or modes of transmission. This is the time to meet with case-patients and to visit their homes to look at the products on their shelves. Even when your analytic study identifies an association between an exposure and a disease, you often will need to refine your hypotheses. Sometimes you will need to obtain more specific exposure histories or a more specific control group. 

· Laboratory and environmental studies-While epidemiology can implicate vehicles and guide appropriate public health action, laboratory evidence can clinch the findings. Environmental studies often help explain why an outbreak occurred and may be very important in some settings.
7.  Implementing Control and Prevention Measures       

Although control and prevention measures should be implemented as soon as possible, it may not be possible to implement some measures until the investigation has revealed the source of the disease.  Once again, measures should be aimed at specific links in the chain of infection, the agent, the source, or the reservoir. In other situations, you might direct control measures at interrupting transmission or exposure. Finally, in some outbreaks, you would direct control measures at reducing susceptibility, or a combination of the above. 

Outbreak-Final Phase

1.  Declaring an Outbreak Over

Generally, once a lab confirmed case has not been reported within two incubation periods of the disease under investigation, an outbreak can be declared over. However, it is important not to prematurely declare an outbreak over and allow for any delays in reporting. Consultation with the ADHS outbreak epidemiologist may be desirable.

2. Communicate Findings  

This communication usually takes two forms: 1) an oral briefing for local health authorities and 2) a written report. 

1. The oral briefing is an opportunity for you to describe what you did, what you found, and what you think should be done about it. Present your findings in a scientifically objective fashion and be able to defend your conclusions and recommendations. 

2. The written report should follow the usual scientific format of introduction, background, methods, results, discussion, and recommendations. It serves as a record of performance, a document for potential legal issues, and a reference for the health department for any future outbreaks. Finally, a report that finds its way into the public health literature contributes to the scientific knowledge base of epidemiology and public health.

3.  After Action Review

The outbreak team and others involved, should reconvene to review the lessons learned

1. What methods worked well?

2. What mistakes were made and how to prevent these in the future?

3. What changes to the process of outbreak investigation should be made?

4. Who will be responsible for seeing these changes implemented?  

5. Was communication flow maintained?

6. How did the media affect the outbreak?  

7. Did the media interfere with investigations?
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