
            

  

  

 
   
 

 

   

 
 

 

 

  

 
  

 

 

 

 

 

more mosquitoes and more cases of mosquito-borne disease. In reality, mosquito-borne 
disease outbreaks after natural disasters in the United States are fairly uncommon.4 5 6 

Despite the overall low risk of immediate disease outbreaks after natural disasters, 
the case of West Nile virus and Hurricane Katrina in 2005 illustrates the importance of 
up-to-date surveillance data. Hurricane Katrina apparently did not significantly increase 
mosquito-related human disease risk, and it is possible that the storm’s destruction of 
mosquito habitat and the dispersal or killing of birds and mosquitoes likely decreased the 
risk of West Nile virus transmission.7 However, West Nile virus is still relatively new to 
many parts of the country, and its full disease profile remains uncertain. Thus, only the 
sustainable dedication of resources for mosquito control, surveillance, and personnel can 
help advance both our understanding of West Nile virus, and our capacity to respond in a 
timely and effective fashion. 

Ð	 Exotic Diseases - As globalization increasingly becomes an aspect of daily life, so too will 
new, exotic and-re-emerging pathogens from around the world. Exotic mosquito-borne 
diseases such as Rift Valley fever, dengue, chikungunya fever, Japanese encephalitis, 
and Venezuelan equine encephalitis could enter the United States through a variety of 
avenues. Realistically, public health and mosquito control programs cannot expect that 
the plan for any one exotic disease can provide a reliable one-size-fits-all response model. 
Exotic disease agents could target several different hosts. The dead bird reporting system 
designed to track West Nile virus cases may work for 
exotic pathogens like Japanese encephalitis but would 
not be useful when confronting other diseases such 
as Rift Valley fever. For example, whereas Rift Valley 
fever can affect mammals and humans, Japanese 
encephalitis mostly targets birds, pigs, horses, and 
humans.8 The success of a mosquito control program 
depends on its ability to use multiple surveillance 
species and methods to provide data on disease 
threats. 

This document discusses the above trigger events and response recommendations for the emergency 
management of mosquito-borne disease outbreaks. These recommendations are based on the 
solid foundation established in the initial ASTHO report, Public Health Confronts the Mosquito: 
Developing Sustainable State and Local Mosquito Control Programs, and employ the same 
easy-to-use format in four sections: 

Ð Plan Ahead
 

Ð Involve Others 


Ð Use the Best Science and Data 


Ð Inform the Public 


An additional segment, Responding to a Mosquito-borne Epidemic Emergency, discusses 
specific emergency mosquito control measures. 

CDC Public Health Image Library 
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Plan Ahead 

Emergency response measures alone cannot begin to provide the same level of response as an 
organized, established mosquito control program. Any emergency can strain an agency’s staffing, 
equipment, and budget resources. State and local mosquito control programs cannot rely on federal 
agencies to supply timely financial aid or comprehensive emergency assistance when a disaster 
strikes. Rather, the ability of state and local actors to provide an effective emergency response 
depends on independent, well-prepared programs with integrated emergency functions in place. The 
efficient emergency management of mosquito-borne disease outbreaks, as is the case with any crisis 
response, requires thorough planning, practice and implementation. 

In addition to improving efficiency, sustainable mosquito control programs can also save valuable local 
emergency response resources. Sustainable mosquito control programs are relatively inexpensive, 
costing approximately a national average of about $2.40 in 1999 dollars per person served per year.9 

This small figure pales in comparison to the costs associated with the emergency use of expensive 
contractors, equipment, and pesticides. For example, the cost associated with a West Nile virus 
outbreak in Louisiana during an eight month period from 2002-3 was $20.1 million and included $9.2 
million for public health response, $4.4 million for medical and $6.5 million for nonmedical costs.10 

Emergency costs can quickly drain an organization’s budget. 

Thorough planning also necessitates ongoing professional development for mosquito control staff. 
Some examples of professional enhancement activities include: 

Ð	 Training sessions - Many local mosquito control staff report that they find on-site 
training sessions with the state entomologist or epidemiologist to be extremely beneficial 
experiences. These training sessions can be mutually beneficial. State experts learn 
what is happening on the ground level, while local mosquito control authorities gain 
a better understanding about statewide patterns and best practices. Many mosquito 
control programs have also sent employees to attend training sessions from private firms. 
Information on training resources is available in Appendix A. 

Ð	 Training Manuals and Pesticide Applicator Certification - In addition to these training 
sessions, several states have produced excellent printed materials and training manuals 
on safe and effective methods to apply pesticides. Links to specific sites that offer these 
materials and opportunities is available in Appendix A. 

Ð	 National Incident Management System - All persons with a direct role in emergency 
response measures must complete the relevant National Incident Management System 
(NIMS) training courses in order to be eligible to receive federal preparedness funding 
assistance11. This training prepares public health and other response partners for the 
structured cooperation between public and private sector organizations during any major 
event. Moreover, a firm grasp of “resource typing” is critical to streamlining the assistance 
request process. Typing provides a common definition of resources that is standardized 
between jurisdictions and commensurate with the threat level. For example, a Type 1 
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response team provides a more robust response capability than a Type 4 unit. While not 
required for most mosquito control officials, an in-depth knowledge and familiarity with 
the Incident Command System (ICS) and NIMS will allow state and local programs to 
integrate themselves into general preparedness efforts. More information regarding NIMS, 
ICS, and resourcing typing is available in Appendix A. 

Involve Others 

The emergency management of mosquito-borne disease outbreaks can quickly become an extremely 
complicated activity. A gap in communication often develops between the people with technical 
expertise in government/academia and the control agencies with logistical training and experience 
on the ground. Left unchecked, this gap can extend to responding health agencies as well. Only 
proactive preparation and continuous interagency communication can ensure that all of these groups 
benefit from working together. Mosquito control agencies must foster this interagency cooperation 
well before a mosquito-borne disease occurs. In addition, while interagency cooperation is extremely 
important, mosquito control programs need a knowledgeable leader who can sit at the top of the 
chain of command and efficiently direct activities during an emergency. Mosquito control programs 
that wait until an emergency occurs to start forming cooperative interagency relationships or 
designating leadership roles will find it difficult to conduct an efficient emergency management 
operation. 

Mosquito control programs benefit from taking a broad view of important stakeholders in public 
education efforts. Organizations such as schools, faith-based organizations and churches, community 
groups, and businesses can serve as valuable distribution pathways for relevant health information. 
Mosquito control program staff can work with both elected and non-elected community leaders 
to coordinate the release of important public information. The maintenance of a good working 
relationship with academic partners and access to viral surveillance data at these institutions can help 
guide an appropriate response. The response partners listed in Appendix A are also helpful sources of 
information and cooperation. 

Use the Best Science and Data 

Effective surveillance is key to any effective response, as it allows mosquito control programs to 
rapidly assess the scale of the emergency and determine the type and extent of proper response 
measures. In addition, the Federal Emergency Management Agency (FEMA) requires surveillance data 
to approve disaster assistance requests.12 Comprehensive mosquito control programs have access 
to surveillance data from a combination of immature mosquito, adult mosquito, equine, human, wild 
bird, and sentinel vertebrae sources (please see Table 1 for a schematic representation). Conversely, 
mosquito control programs with limited surveillance capability will be hard-pressed to respond 
effectively. 
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Observed & Predicted WNV Events, New York, 2000 
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Figure 1 - A good surveillance program can provide early evidence of an impending
 
epidemic, giving agencies a better chance of preventing human cases.13
 

Temporary solutions to the problem of a lack of surveillance resources can never substitute for 
in-house knowledge and human resources. However, in an emergency situation, mosquito control 
programs with limited or no funding still have options. In the past, these programs have successfully 
pursued cooperative relationships and information sharing with neighboring jurisdictions. While 
the requesting state still must pay for the use of borrowed resources, the Emergency Management 
Assistance Compact (EMAC) helps facilitate the process by which member states share equipment 
and human resources during emergencies. Successful examples in New York (West Nile virus, 
1999) and Kansas (flooding, 2007) have helped to establish precedents for the sharing of resources 
for surveillance and/or mosquito control under EMAC. Such agreements between states are most 
effective when written before an emergency event occurs. State and local mosquito control programs 
may sign other agreements with neighboring jurisdictions for the sharing of data and information. 
While these agreements are valuable tools, however, they will be of limited assistance if neighboring 
areas are facing the same outbreak as the requesting agency. 

Mosquito control programs with limited or no funding can work with universities or colleges to access 
experts and agricultural extension services provided through such institutions. Additionally, mosquito 
control programs may contract private companies to conduct surveillance (see Appendix A). State 
agriculture and public health departments can facilitate access to surveillance data from veterinarian 
associations, zoos, and equine, falconry, and raptor rehabilitation organizations. As a last resort, 
areas with very limited or no funding have analyzed geographic distributions of telephone complaint 
calls and trained volunteers, college interns, and employees to track landing rates as basic forms of 
surveillance data. Table 2 showcases the importance of having at least some sort of surveillance data 
in a mosquito-borne disease outbreak. 
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Figure 2 shows the sequence of events in the annual transmission cycle of an arbovirus 
such as West Nile virus. 

Figure 2-A shows the annual abundance pattern of mosquitoes in most of the U.S. 
Female mosquitoes start to appear in early to mid-spring (black line), the population 
peaks in mid-summer for most species, then drops off in the fall. At some point in late 
summer or early fall, newly-emerged female mosquitoes no longer seek a blood meal, but 
instead feed on plant nectars in preparation for winter survival (called diapause). 

Figure 2-B shows what happens in a year with minimal virus activity. Transmission 
between mosquitoes and wild bird hosts occurs, but virus activity does not “spill 
over” into urban or suburban settings, and there are few or no human cases. Female 
mosquitoes start to appear in early to mid-spring (black line) as before. Small numbers of 
infected mosquitoes (purple dashed line) and infected birds (green bars) start to show up 
at different points in time over the summer, depending largely on ambient temperature 
and other environmental factors. The risk of virus transmission to humans is fairly low. 

Figure 2-C shows what happens in a year when virus activity is more intense and human 
cases begin to appear. Virus activity “spills over” into urban or suburban settings, and 
there are cases in humans (red bars) and domestic animals. Infections in mosquitoes 
(purple line) and wild birds (green bars) normally appear before cases in humans (red 
bars). By monitoring activity in mosquitoes and birds, vector control programs can 
anticipate increased virus activity and take appropriate action. Early-season (time period 
marked by the yellow ellipse) source reduction (that is, larval habitat elimination) and the 
application of larvicides, if properly carried out, can greatly reduce the likelihood of an 
epidemic. 

Unfortunately, once emergence of new adult mosquitoes has peaked and large numbers 
of infected mosquitoes are on the wing (Figure 2-D), larviciding and source reduction 
are much more limited in their impact on virus transmission. At this point, adult mosquito 
control (period marked by the second yellow ellipse) becomes the primary resource for 
interrupting virus transmission. 
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Risk Communication 

Agency for Toxic Substances and Disease Registry (ATSDR) (http://www.atsdr.cdc.gov/) 
A guide to holding productive dialogue sessions with the community is available at http://www.atsdr.cdc.gov/ 
risk/riskprimer/index.html. 

Centers for Disease Control and Prevention (CDC) (www.cdc.gov) 
Information on the “Fight the Bite” risk communication campaign is available at http://www.cdc.gov/ncidod/ 
dvbid/westnile/prevention_info.htm. 

Training Materials 

American Association of Pesticide Safety Educators (AAPSE) (http://www.aapse.org/) 
A national organization providing pesticide education and applicator certification information for each state. 
Specific information for each state is available under the ‘Pesticide Safety Programs’ link at http://pep.wsu.edu/ 
psp/. 

Association of American Pesticide Control Officials (AAPCO) (www.aapco.org) 
A national organization which offers pesticide regulation information. 

American Mosquito Control Association (AMCA) 
(http://www.mosquito.org/resources/links.aspx) 
Provides links to training websites and information. 

Centers for Disease Control and Prevention (CDC) 
(http://www.cdc.gov/ncidod/dvbid/westnile/education.htm#training). 
Provides taxonomic guides for mosquito identification and training materials. 

Federal Emergency Management Agency (FEMA) (www.fema.gov) 
Information on the National Incident Management System (NIMS) and the Incident Command System (ICS) is 
available at http://www.fema.gov/emergency/nims/nims_training.shtm. More information on resource typing is 
available at http://www.fema.gov/pdf/emergency/nims/resource_typing_qadoc.pdf. 
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