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 Summary 

Highly pathogenic avian influenza (HPAI) type A (H5N1), also colloquially known as “Bird 

Flu,” is a highly contagious zoonotic viral disease of birds. First identified in a goose in China in 

1996, HPAI A(H5N1), referred to as HPAI H5N1, crossed over to humans with the first case 

reported in Hong Kong in 1997. Since these initial cases, scientists have identified HPAI H5N1 

in North America, Europe, Africa, the Middle East, and Asia. The first case of HPAI H5N1 in the 

United States occurred in 2015 in waterfowl. The current outbreak of HPAI H5N1 started at the 

end of 2020 and is responsible for the culling deaths (euthanasia) of nearly 60 million birds in 

the United States and another 50 million birds in Europe, has been identified in 47 states, and 

has infected over 20 different mammals in addition to humans. Veterinarians in Florida first 

detected HPAI H5N1 in January 2022 from a hunter-harvested, blue-winged teal in Palm Beach 

County, and they have now identified the virus in over 2,000 wild birds in 37 counties across 

Florida.  In Florida, there have been no human fatalities to date, and no commercial poultry 

operations have had an outbreak, yet influenza viruses easily mutate, and it is one mutation 

away from a variant that could be deadly to more birds, animals, and humans. One of the most 

exposed human populations in Florida to HPAI H5N1 are wildlife rehabilitators, especially avian 

rehabilitators. Because of this potential risk for exposure to HPAI H5N1 to avian rehabilitators, 

the Florida Commission of Wildlife (FWC) has taken increased measures to educate this 

population of individuals to reduce their risk of exposure and to reduce the risk of inadvertent 

spread of HPAI H5N1 in avian rehabilitation facilities.  A first-in-kind survey of avian 

rehabilitation facilities was conducted in the summer of 2023 to assess the knowledge, attitudes, 

and practices among Florida bird rehabilitators regarding HPAI H5N1 to better inform the FWC 

on what information needs to be conveyed to this cohort of individuals, how this group prefers to 

receive its training and education, and what limitations exist for this group regarding protection 

of their employees, the birds in their care, and other birds with whom they might potentially 

contact.  
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 Chapter 1 - Background 

Avian influenza has been a disease of economic importance in the United States and 

around the world since it first appeared in Asia at the start of an outbreak in a human-to-human 

transmission case in Hong Kong in 1997 (1, 2).  Since this first emergence, Avian Influenza has 

been responsible for influenza outbreaks around the world in birds, mammals, and humans.  

The current avian influenza outbreak started in 2020, and as of October, 2023 is responsible for 

the deaths of 59.41M birds, including 6,467 wild birds, in 47 states and 401 counties (3-5). 

Influenza is caused by four virus types: A, B, C, and D, and avian influenza is type A.  

Scientists further characterize type A influenza into subtypes based on two surface proteins, 

hemagglutinin (HA) and neuraminidase (NA).  New combinations of HA and NA surface 

glycoproteins reflect new viruses with different properties. Currently there are 18 hemagglutinin 

subtypes and 11 neuraminidase subtypes, and birds are the reservoir host for 16 hemagglutinin 

and nine neuraminidase subtypes (6). 

Within avian influenza type A subtype (H5), researchers have characterized nine 

subtypes, H5N1 through N5N9 (6).  Of these (H5) subtype viruses, most are low pathogenic 

avian influenza (LPAI) viruses and do not manifest into severe clinical disease but can mutate 

into highly pathogenic avian influenza (HPAI) H5N1.  HPAI H5N1 has been responsible for 

numerous outbreaks in poultry flocks and humans around the world. Further, at least nineteen 

countries have reported human infections of HPAI H5N1 since 2003 (6).   

When HPAI H5N1 infects humans, the results can be devastating.  Since 2003 over 50% 

of the human cases of HPAI H5N1 have been fatal(6). Influenza A is not limited to bird species.  

Influenza A can infect humans and animals including waterfowl (ducks and geese), bats, dogs, 

poultry, pigs, and horses (7).  In the current outbreak, avian influenza type A, subtype H5N1 is 

the responsible strain, and it is responsible for transmission among wild and domestic birds, 

other animals, and humans (7).  

In Florida, the Florida Fish and Wildlife Conservation Commission, or Florida Wildlife 

Commission (FWC), has jurisdiction for tracking avian influenza-affected birds in the state.  

Scientists with the FWC detected the first cases of the HPAI subtype H5N1 in Florida in January 

2022. In March 2022, scientists from the University of Florida discovered a dead bottlenose 

dolphin at Horseshoe Bay in Dixie County, and this dolphin was positive for HPAI H5N1.  Since 

these first HPAI detections, the FWC has documented HPAI in 37 counties (Figure 1.1) across 

the state in black vultures and waterfowl, including lesser scaup and Muscovy duck (8).  Florida 

scientists have further isolated HPAI H5N1 in bald eagles, owls, other birds of prey, and 

different species of waterfowl (8).  
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Understanding the transmission of avian influenza is vital in helping to mitigate the risk 

that the virus poses to birds, mammals, and humans.  The two primary methods of transmission 

for are 1) direct transmission from a bird infected with avian influenza virus and 2) indirect 

transmission of the virus via an intermediate host, often another animal (7). Birds infected with 

H5N1 shed the virus in their feces, via mucus, and in their saliva; and when other birds or 

animals are exposed to these infected secretions, they are at risk for infection (9).  

The first human cases of HPAI H5N1 from Hong Kong are of “Asian-lineage,” and are 

responsible for the majority of human morbidity and mortality to date (2, 10). Birds are 

responsible for the spread of human cases via virus shedding, and transmission to humans 

occurs secondarily with virus exposure to eyes, nose, and mouth (mucosal contact or 

inhalation).  Likelihood of transmission to humans increases with exposure time, and 

transmission can be direct transmission from birds or via contaminated fomites (9, 10).  Human 

cases in the current outbreak of HPAI H5N1 are rare at this time, and sustained human-to-

human transmission has not been identified (9, 10). 

Due to their high susceptibility, poultry and non-waterfowl of Florida are the bird 

populations at the highest risk for HPAI H5N1 infection. Waterfowl are less susceptible to 

serious clinical disease when compared to non-waterfowl, and as of February 28, 2023, state 

scientists have identified 2,007 birds positive for HPAI H5N1, which is thought to represent a 

fraction of the actual HPAI H5N1 bird cases in Florida (8). Despite the Florida poultry industry 

having nearly 90 million commercial chickens (approximately 79 million broilers and 11 million 

layers), there have been no commercial flocks affected during the current outbreak (11, 12).  

The highest concentration of commercial poultry operations affected by HPAI are in the upper 

Midwest and the mid-Atlantic states (Figure 1.2), yet despite the lack of commercial poultry 

flocks in Florida affected, the risk for these poultry operations in Florida is high due to potential 

contact with infected wild birds. 

In addition to birds and humans, scientists have isolated HPAI from various mammals 

(6). When these animals are infected with HPAI H5N1 viruses, there can be profound disease 

manifestations up to, and including, death. Select species to date, including cats and seals, are 

incidental hosts, but mammal-to-mammal disease transmission has not been documented (6). 

The risk of animals contracting avian influenza in this current outbreak has remained low, and 

there are no reports of sustained transmission of HPAI H5N1 between any species other than 

birds.  

 



5 

 

 

Figure 1.1  Distribution of HPAI cases in Florida Counties since January  2020 (17) 

 

  

Figure 1.2  Distribution of Avian Influenza H5 and H5N1 in North America in 2021-2022 (13) 
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Human cases of HPAI H5N1 in the current outbreak have fortunately remained very low 

in relation to the numbers of birds affected.  The first known human case of H5N1 in a human 

occurred in December 2021 in a human with known high exposure to domestic birds (14). The 

second known case of a human testing positive for HPAI H5N1 occurred in Colorado in a 

poultry worker (9). Two human cases is small when compared to the over 880 known cases of 

HPAI H5N1 that occurred around the world since 2003 with previous (Asian avian influenza) 

outbreaks (9).  In addition to these two known positive cases, the Centers for Disease Control 

and Prevention followed over 2,500 exposures and suspected cases of HPAI H5N1 in United 

States and has found no other positive cases (9). 

The Applied Practical Experience (APE), the on-site agency experience required for 

completion of the MPH, was formulated in conjunction with the FWC because of existing 

relationships between veterinarians in the U.S. Army Reserve and veterinarians at the FWC. 

The project was designed to address a One Health approach to animals and humans in the 

state of Florida.  A population of individuals in Florida who is vulnerable to HPAI H5N1 are avian 

rehabilitators, who handle and manage sick birds across the state. Additionally, infected fowl 

that enter Florida put not only other wild birds at risk, but they also threaten poultry operations, 

humans, and many susceptible terrestrial and marine mammals.  The designed project will bring 

updates to avian rehabilitators on management of suspected HPAI H5N1 cases and will also 

provide guidance to the FWC to help manage future infectious disease outbreaks.  
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 Chapter 2 - Learning Objectives and Project Description 

The overarching mission of the FWC is to “manage fish and wildlife resources for the 

long-term well-being and benefit of people,” and the scientists within the FWC Fish and Wildlife 

Research Institute monitor Florida’s animals and birds to help long-term sustainability. In late 

2021, veterinarians with the FWC were monitoring reports of HPAI H5N1 moving south from 

Canada through Virginia, and into both South and North Carolina, and in January 2022 

scientists with the FWC detected HPAI H5N1 in a blue-winged teal in Florida (8). The FWC 

immediately increased its efforts to understand the sense of the disease in Florida, the 

potentially impacted personnel, and animals, and what needed to be accomplished from an 

education standpoint to protect the public.  In March 2022, the FWC identified a bottlenose 

dolphin with neurologic signs, and diagnostic tests confirmed that the dolphin was positive for 

HPAI, which could indicate a greater risk for marine mammals for Florida (8).  The FWC 

maintains a comprehensive, and within the menus of the Wildlife Division is a section that is 

dedicated to birds, including a section dedicated to Avian Influenza 

(https://myfwc.com/research/wildlife/health/avian/influenza/).  

The scientists and veterinarians at the FWC identified three groups of people who could 

potentially be at higher risk for exposure to HPAI H5N1: 1) hunters, 2) backyard poultry 

operators, which, according to the Florida Department of Agriculture and Consumer Services 

(FDACS) and the United States Department of Agriculture (USDA) Animal Plant Health 

Inspection Service (APHIS), maintain 1,000 or fewer birds, and 3) avian rehabilitators (19, 20). 

Because of the proximity of each of these groups to birds, each is susceptible to exposure to 

wild birds that might be infected with HPAI H5N1. Because of the needs and resources of the 

FWC, it was decided that a project to understand and educate the avian rehabilitation 

community would be the most beneficial for the FWC. Early in 2022, the FWC began efforts to 

educate these groups on avian influenza and how to reduce their risk of disease. Efforts to 

educate bird hunters and the backyard flock owners saw early success, likely due to previous 

awareness, regulatory requirements, and cross-educational efforts from the state for larger 

commercial poultry operations.  Efforts to educate the avian rehabilitators were focused on 

online information via the FWC website on direct communications with avian rehabilitation 

associations. Avian rehabilitators also receive a diverse assortment of birds that are failing to 

thrive, and these birds could potentially be affected by HPAI H5N1. If the rehabilitation facilities 

take in sick birds, these birds could endanger other birds in rehabilitation, the resident birds, and 

the rehabilitators.  

https://myfwc.com/research/wildlife/health/avian/influenza/
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 Assessment of the effects of the education efforts of this cohort was unknown, so 

conversations were started with the FWC in February 2022 to develop a public health project 

that could help the FWC characterize its efforts on educating avian rehabilitators and be applied 

to potential future infectious disease outbreaks.  

 

The objectives of the project were: 

 Understand the scope of knowledge of avian rehabilitators about HPAI H5N1 

 Understand how avian rehabilitators were prepared for an HPAI H5N1 outbreak. 

 Understand if the behavior of the avian rehabilitators changed during the outbreak. 

 Understand any limitations that the avian rehabilitators had. 

 Understand the birds that they were rehabilitating. 

 Understand how they suspected potential cases of HPAI H5N1. 

 Create updated FWC guidelines for avian rehabilitators. 

 Create guidelines for the FWC for future infectious disease outbreaks in Florida.  

 

To achieve these objectives, a plan was made to: 

 Participate in sample collections events from affected birds with the FWC. 

 Review the current educational materials available for avian rehabilitators from the 

FWC. 

 Prepare and administer a survey tool designed for avian rehabilitators in Florida.  

 Utilize the results of the survey to help update FWC educational materials for 

rehabilitators. 

 Utilize the results of the survey to construct internal guidelines for FWC scientists to 

help educate avian rehabilitators on future general infectious disease outbreaks in 

Florida.  

 

Site visits to the FWC in Gainesville, FL location were planned and conducted in May 

2022 and April 2023. The purpose of the visits was to understand the efforts being undertaken 

by FWC officials to characterize HPAI H5N1 and to learn how to collect and process samples 

from affected birds for HPAI H5N1 (Figures 2.1-2.4). The avian rehabilitator survey (Appendix 

Portfolio A) questions were developed in April-May 2023 to capture knowledge and behavior 

before the outbreak and during the outbreak, with a plan to distribute the survey in June 2023. 

However, due to a sudden lack of HPAI H5N1 cases in Florida after May 2023, updated survey 
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questions were subsequently developed in July 2023.  The updated survey was designed to 

capture knowledge and behavior before, during, and now after the outbreak.  A Florida Freedom 

of Information Act request was made to acquire the names and email addresses of all 

rehabilitators in the state of Florida July 2023, duplicate email addresses were eliminated, and 

the survey was sent to all rehabilitators in August 2023. The comprehensive wildlife rehabilitator 

list contained all facilities and individuals registered with the state from January 2021 through 

July 2023. The survey was developed and administered using Google Forms, and a follow-up 

survey reminder was sent to all email addresses in September 2023.  

 

 

Figure 2.1 Black vulture die-off site near White Springs, Florida (May 2022) 
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Figure 2.2 Dead black vulture near White Springs, Florida (May 2022) 

 

Figure 2.3 Collecting dead black vulture for processing (May 2022) 
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Figure 2.4 Collecting specimens for processing with FWC (May 2022) 

 

The original list of rehabilitation facilities contained 797 facilities, but only contained 581 

unique email addresses.  Most of the rehabilitation facilities in Florida do not see birds, but the 

Freedom of Information Act request could not be limited to avian rehabilitators. The U.S. Fish 

and Wildlife Service, however, also maintains a list of federally registered migratory bird 

rehabilitation facilities, and in August 2023, there were 33 listed in Florida (Figure 2.5).  
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Figure 2.5  Locations of Registered Migratory Bird Rehabilitation Facilities in Florida (18) 

 

To reach the broadest possible audience of avian rehabilitators, the survey was sent to 

all the 581 unique email addresses with a goal of at least 50% response. After two rounds of the 

survey, there were 20 out of 33 respondents (60.6%) who self-identified as avian rehabilitators 

who completed the survey in full. Respondents were asked to only complete one survey per 

rehabilitation facility.  
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 Chapter 3 - Results & Discussion 

To help reduce the risk of spread of H5N1, public health partners at local, state, and 

national levels must work together. At the federal level, the USDA APHIS leads the effort in 

conjunction with the Department of Interior and the US Fish and Wildlife Service, and in Florida, 

the FWC is the lead organization.  To help the FWC better understand the extent of the disease 

impact in the avian rehabilitation community, this project was designed to gather information to 

better help them get the information they needed via the channels of information that they use to 

communicate.  

The survey was closed on September 15, 2023, and the results were analyzed to help 

determine both the knowledge, attitudes, and practices of avian rehabilitators to the most recent 

HPAI H5N1 outbreak and to help guide recommendations for the FWC on any future infectious 

disease outbreak.   

 

Key Qualitative Themes of the Survey: 

 There is a wide range of understanding about infectious disease and responses to 

outbreaks among avian rehabilitators who responded, 

 With HPAI H5N1, euthanasia was key to controlling the spread of disease. 

 Personal Protective Equipment (PPE) use among respondents before the event, during the 

event, and after the event was unchanged except in the use of disposable gloves and 

surgical masks, which both increased in usage.  

 Avian rehabilitators wish to receive broader training on infectious diseases. 

 Avian rehabilitators felt that they had limited resources with which to respond to the 

outbreak of HPAI H5N1 

 

The key themes of the survey were used to update the FWC “Recommendations to 

Reduce the Risk of Highly Pathogenic Avian Influenza HPAI H5N1 Transmission in Wildlife 

Rehabilitation Centers” document (Appendix Portfolio B). The specific findings from the current 

outbreak of HPAI H5N1 were collected and used to help craft guideline recommendations for 

use by the FWC internally (Appendix Portfolio C) for potential future infectious disease 

outbreaks in Florida.  
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Key HPAI H5N1 findings: 

 85% of respondents continued to receive birds after the HPAI H5N1 outbreak was 

identified 

 50% of respondents reported encountering rehabilitated birds with suspected HPAI H5N1 

 20% of respondents reported taking no measures to reduce the spread of HPAI H5N1 

 75% of respondents relied solely on clinical signs for diagnosis of HPAI H5N1 

 Despite HPAI being a reportable disease and by law must be reported to the Florida 

Department of Agriculture and Consumer Services, only 65% of respondents reported 

having a protocol in place to report the disease. 

 85% of respondents reported monitoring government/health agency sites to get updates on 

HPAI. 

 The most common steps identified by respondents to prepare for future HPAI outbreaks 

are: 

o Training staff on HPAI (85%) 

o Acquire the necessary PPE (75%) 

o Establishing partnerships with avian health professionals or local authorities (75%) 

 55% of respondents reported implementing strict quarantine for all new arrivals. 

 No (0%) respondents indicated any bird-to-bird transmission of HPAI H5N1 

 Diagnostic testing of birds remained low during the active outbreak with only 60% of 

respondents submitting the samples for definitive state diagnostic tests.  

 30% of respondents “strongly agreed” that personnel received training or education on 

HPAI. 

 

Highly pathogenic avian influenza is a disease of economic and public health concern 

locally, nationally, and globally. Birds, animals, and humans are susceptible to the virus, and if 

the virus propagates it can have devastating consequences, and humans and animals in Florida 

are at risk.  The Florida Commission of Wildlife recommends taking specific steps to help 

reduce the spread of disease, economic damage, and loss of life. Based on the survey 

conducted in the summer of 2023, FWC scientists recommend taking some specific measures 

to mitigate the risk of disease in and between birds, animals, and humans to include the 

following: 
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Recommendations for future infectious disease outbreaks: 

 Resource allocation is key. Only 10% of respondents indicated that they had sufficient 

resources to manage a biosafety program. 

 Birds that are used by facilities for educational purposes, “educational birds,” are a big part 

of the rehabilitator program (70% maintain resident birds) 

o Staff training on biosafety is vital, as 40% of respondents do not have dedicated 

staff to handle potentially sick birds separately from dedicated educational 

birds. 

o Recipients of education programs should also be educated on the risks 

associated with management of infectious disease outbreaks in bird 

populations.  

 1in 5 facilities keep poultry on their premises, therefore education on biosafety, PPE use, 

and disease containment training is critical. 

 Many facilities rely on clinical signs for diagnosis. Training on the need for proper 

diagnostic testing is important to understand the scope of disease. 

 Euthanasia of affected birds remains an important way to reduce the spread of disease 

and human exposure to infectious disease agents. 

 The most requested method to receive information on disease outbreaks is from 

regional or national avian rehabilitator associations, followed by online updates 

from government organizations such as US Department of Agriculture and the 

Centers for Disease Control and Prevention. 

 

Limitations of the study include an a limited number of avian rehabilitation facilities in 

Florida, resulting in a low number of targets (N=33), and a low number of responses (N=20) to 

the survey which could lead to false assumptions about attitudes and behaviors, inability for the 

respondents to correctly identify suspect HPAI H5N1 birds, failure to correctly collect and submit 

samples for diagnostic testing, and that the respondents of the survey could have response bias 

due to their express interest in the topic. Rehabilitators could also be providing false responses 

to garner additional resources from the State. Additional studies are needed to build a more 

complete picture of the management of HPAI H5N1 cases more accurately by avian 

rehabilitators.  

In conclusion, the recommended mitigation measures are designed to be easily 

implemented, and communication is vital across rehabilitators the state.  Florida has been 
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successful preventing large epizootics of HPAI H5N1 infections in the state, and to date there 

have been no HPAI H5N1 deaths in any of the commercial poultry operations. Influenza is a 

virus that can rapidly evolve via antigenic drift and antigenic shift, and even though the current 

HPAI H5N1 variant does not affect humans in large numbers, it is potentially just one mutation 

away from a potential pandemic.   
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 Chapter 4 - Competencies  

Table 4.1 Summaries of MPH Competencies 

 

Number and Competency Description 

4 
Interpret results of data analysis for public 
health research, policy, or practice 

Development, distribution, and evaluation 
of survey tool to characterize preparedness 
of avian rehabilitators in Florida to help 
update the Florida Wildlife Commission 
education practices.  

13 

Propose strategies to identify 
stakeholders and build coalitions and 
partnerships for influencing public health 
outcomes 

Working with the FWC was able to utilize 
the Freedom of Information Act to 
comprehensive and up-to-date lists of 
registered rehabilitators in Florida. Cross-
referenced this list with the list curated by 
Dr. Cunningham and active avian 
rehabbers to target the most likely impacted 
group for exposure to potential zoonotic 
wildlife disease.  

16 

Apply principles of leadership, 
governance, and management, which 
include creating a vision, empowering 
others, fostering collaboration, and 
guiding decision making 

Led the creation of a vision for improved 
management of information distribution in 
collaboration with the FWC for Florida avian 
rehabilitators.  Aligned capabilities of the 
FWC with the preferred methods of 
communication of the rehab group to create 
novel guidelines for communications.  

19 
Communicate audience-appropriate 
public health content, both in writing and 
through oral presentation 

Developed written guidelines for the FWC 
to improve communications on 
management of zoonotic infectious 
diseases for avian rehabilitators, and 
prepared presentation for virtual information 
sharing to the leading avian rehabilitation 
constituency in Florida.  

21 

Interprofessional and/or Intersectional 
Practice - Integrate perspectives from 
other sectors and/or professionals to 
promote and advance population health. 

Worked with FWC professionals and 
veterinarians, members of the USDA, 
veterinary pathologists from the Disney 
Animal Kingdom, and soldiers of the US 
Army Reserve (USAR) to train on, and 
collect samples from, affected birds in north 
central Florida.  

 

  

 

Competency 4: Interpret results of data analysis for public health research, policy, or 

practice. 
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A quantitative and qualitative survey tool was developed in coordination with mentor, Dr. 

Mark Cunningham, FWC, to help understand how the HPAI H5N1 outbreak impacted avian 

rehabilitators across Florida.  While there are approximately 585 individuals registered with the 

state as animal rehabilitators, there is a much smaller number of organizations that specialize in 

the rehabilitation of birds.  The goals of the survey were to better understand individuals’ 

knowledge of HPAI H5N1, how their facilities were prepared before the outbreak, how they 

responded to the outbreak, to what level they were impacted, how they received information 

about the disease during the outbreak, and how they wanted to receive their education in the 

future. While the overall response rate was 3.3% due to the large number of non-avian 

rehabilitators who were included in the distribution list, the response rate for avian-specific 

rehabilitation operations was 60.6%.  Based on the survey results following the mailing and two 

reminders to achieve an appropriate response rate, guidelines were crafted to help guide FWC 

policy for the future communications with the avian-specific rehabilitation community to optimize 

information transfer the appropriate individuals as quickly and efficiently as possible. 

 

Competency 13: Propose strategies to identify stakeholders and build coalitions and 

partnerships for influencing public health outcomes. 

 

 The public health outcomes of interest are to reduce the potential risk of human 

exposure of HPAI, to minimize the spread of disease between birds and from birds to humans, 

and to optimize the education of potential populations of exposed individuals. To achieve the 

goals, affected stakeholders were identified in collaboration with the FWC.  USDA, a key 

partner, measures and maintains rates of HPAI H5N1 cases in wild and domestic birds and was 

consulted during necropsy training sessions. A Freedom of Information Act request for 

rehabilitators was made, and this list was cross-referenced with avian specific rehabbers 

provided by Dr. Cunningham. Preventive medicine veterinarians of the US Army Reserve were 

also consulted and utilized for collection and sampling of some populations of wild birds in 

collaboration with the FWC. 

Competency 16: Apply principles of leadership, governance, and management, which 

include creating a vision, empowering others, fostering collaboration, and guiding decision 

making. 

Principles of leadership, governance, and management were applied to coordinate 

conversations and goals among the FWC, the requirements of the MPH project, and the 

capabilities and limitations of the avian rehabilitation individuals. Careful management of 
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communication and expectation setting were done in preparation of the project, face-to-face 

meetings on two separate residencies with the FWC, and via electronic communications in 

support of the development, implementation, and interpretation of the survey results to craft 

guidelines for improved communication of avian rehabilitators.  

Competency 19: Communicate audience-appropriate public health content, both in 

writing and through oral presentation 

The end-user audiences of the developed communications are both the FWC and the 

Florida avian rehabilitators.  The written FWC guidelines are produced in alignment with FWC 

standards and intended for use by internal FWC staff to help guide future education and training 

updates with the avian rehabilitators.  A presentation of the lessons learned and future actions 

to optimize training and education was required for the rehabilitation community as this cohort 

has different capabilities, education, and needs. 

Competency 21: Interprofessional and/or Intersectional Practice - Integrate 

perspectives from other sectors and/or professionals to promote and advance population health. 

Led and coordinated efforts of this project as a member of Kansas State University with 

members of the U.S. Army Reserve and the Florida Wildlife Commission.  Addition training on 

Avian Influenza was delivered by the USDA, the University of Florida College of Veterinary 

Medicine, the Florida Extension Service, and the Animal Kingdom at Disney. 

 

The following MPH completed coursework fulfilled the competencies listed in Table 5.2. 

  

Table 4.2 MPH Foundational Competencies and Course Taught In 

 

22 Public Health Foundational Competencies Course 
Mapping 

MP
H 

701 

MPH 
720 

MP
H 

754 

MP
H 

802 

MP
H 

818 

Evidence-based Approaches to Public Health 

1. Apply epidemiological methods to the breadth of settings 
and situations in public health practice 

x  x   

2. Select quantitative and qualitative data collection 
methods appropriate for a given public health context 

x x x   

3. Analyze quantitative and qualitative data using 
biostatistics, informatics, computer-based programming, 
and software, as appropriate 

x x x   

4. Interpret results of data analysis for public health 
research, policy, or practice 

x  x   
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Public Health and Health Care Systems 

5. Compare the organization, structure and function of 
health care, public health, and regulatory systems across 
national and international settings 

 x    

6. Discuss how structural bias, social inequities and racism 
undermine health and create challenges to achieving 
health equity at organizational, community and societal 
levels 

    x 

Planning and Management to Promote Health 

7. Assess population needs, assets and capacities that 
affect communities’ health 

 x  x  

8. Apply awareness of cultural values and practices to the 
design or implementation of public health policies or 
programs  

    x 

9. Design a population-based policy, program, project, or 
intervention 

  x   

10. Explain basic principles and tools of budget and 
resource management 

 x x   

11. Select methods to evaluate public health programs x x x   

Policy in Public Health 

12. Discuss multiple dimensions of the policy-making 
process, including the roles of ethics and evidence  

 x x x  

13. Propose strategies to identify stakeholders and build 
coalitions and partnerships for influencing public health 
outcomes 

 x  x x 

14. Advocate for political, social, or economic policies and 
programs that will improve health in diverse populations 

 x   x 

15. Evaluate policies for their impact on public health and 
health equity 

 x  x  

Leadership 

16. Apply principles of leadership, governance, and 
management, which include creating a vision, 
empowering others, fostering collaboration and guiding 
decision making  

 x   x 

17. Apply negotiation and mediation skills to address 
organizational or community challenges 

 x    

Communication 

18. Select communication strategies for different audiences 
and sectors  

DMP 815, FNDH 880 or KIN 
796 

19. Communicate audience-appropriate public health 
content, both in writing and through oral presentation 

DMP 815, FNDH 880 or KIN 
796 

20. Describe the importance of cultural competence in 
communicating public health content 

 x   x 

Interprofessional Practice 

21. Interprofessional and/or Intersectional Practice - 
Integrate perspectives from other sectors and/or 
professionals to promote and advance population health. 

 x   x 

Systems Thinking 
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22. Apply systems thinking tools to a public health issue   x x  

 
 
 

 Student Attainment of MPH Foundational Competencies 

 
Table 5.3 Summary of MPH Emphasis Area Competencies 

 

MPH Emphasis Area: Infectious Diseases & Zoonoses 

Number and Competency Description 

1 Pathogens/pathogenic mechanisms 
Evaluated Avian Influenza HPAI H5N1 and 
transmission between birds, to mammals, 
and to humans. 

2 Host response to pathogens/immunology 

Described species immune response 
regarding species-dependency, waterfowl 
prevalence, domestic bird susceptibility, and 
transmission from birds to humans and 
mammals to humans.  

3 Environmental/ecological influences 

Examined the influence of migratory flyways, 
proximity to water sources, proximity to other 
avians species, avian-human interface; 
discussed potential seasonality and 
maintenance in the waterfowl populations.  

4 Disease surveillance 

Analyzed HPAI H5N1 surveillance efforts in 
the US by different federal and state 
agencies, what the FWC is doing, and 
identified potential gaps in surveillance that 
can be improved.  

5 Disease vectors 

Avian Influenza, while not a vector-borne 
disease, is maintained in the bird-specific 
populations of waterfowl, while then infecting 
other birds, mammals, and humans.  

 

Competency 1 - Pathogens/pathogenic mechanisms 

 The focus of this Applied Practical Experience was on the infectious disease, avian 

influenza in Florida, its epidemiology and spread in birds, mammals, and humans. Attained the 

foundations for this competency through my university courses on veterinary bacteriology, 

microbiology, and virology, and the general concepts were then applied to the real-world 

outbreak of HPAI H5N1 in Florida that occurred between January 2022 and May 2023. 
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Participated in the active collection and processing of samples from birds suspected to be 

infected with HPAI H5N1 and two different residencies with the FWC.   

 

Competency 2 - Host response to pathogens/immunology 

Established foundation for veterinary immunology through The Principles of Veterinary 

Immunology course at Kansas State University, and then worked with the FWC veterinarians on 

the variable effects of HPAI H5N1 on different species of birds. Conversations with USDA 

veterinarians on the features and benefits of vaccination of birds provided additional insight into 

the immune response of birds to the disease and to potential vaccines.  Further conversations 

provided additional background and training on how HPAI spreads amongst birds, to mammals, 

and potentially to humans.  The antigenic drift and shift of the virus could potentially lead to a 

virus able to circumvent the human immune system and lead to a devastating outbreak of 

human avian influenza. 

 

Competency 3 - Environmental/ecological influences 

The competency for environmental and ecological influences was founded in the One 

Health and Environmental Health courses, and the course application was realized during the 

Geographic Information Systems (GIS) course.  HPAI H5N1 is an archetypal One Health 

disease concept of overlapping spheres of influence between humans, animals, and the 

environment. Migration patterns of waterfowl, prevailing winds, flight ways, water access, and 

potential encounters of humans, wild birds, and poultry define the study of HPAI H5N1 and how 

the environment influences the positive, or negative, spread of the disease. The ideal end-state 

of the study of the disease in its environment is to be able to predict when, where, and how the 

disease will next manifest, and this knowledge can then be used to place interdiction efforts to 

reduce the risk of disease for birds, animals, and humans.  

 

Competency 4 - Disease surveillance 

The basis for the disease surveillance competency was gained through my university 

courses in veterinary epidemiology, environmental health, One Health, biostatistics, and 

zoonotic/preventive medicine. The HPAI H5N1 outbreak in Florida in 2022-2023 was an ideal 

model to study disease surveillance and spread.  While my interests were primarily with wild 

birds, it was also important to track and compare cases of HPAI H5N1 across the United States 

that were associated with domestic poultry operations, mammal confirmations, and human 
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exposures and cases. One difficulty lies in making accurate estimates of the disease in wild 

population because of the lack of confirmatory diagnostic testing on affected animals.  By also 

monitoring surveillance efforts of the USDA and other federal and state organizations with 

commercial poultry operations, wild birds, and captive wild birds, the state of Florida can 

prepare for potential cases of HPAI H5N1 in the state.  

 

Competency 5 - Disease vectors 

The HPAI H5N1 epizootics currently affecting the United States provide an excellent 

instance for the study of disease vectors for the influenza virus.  The coursework classes that 

provided the foundation for this competency are veterinary bacteriology, veterinary virology, 

veterinary epidemiology, environmental health, One Health, and zoonotic/preventive medicine. 

The avian vector behavior modeling of wild birds, domestic flocks, mammal interactions, and 

human behavior help to characterize the ability for HPAI H5N1 to establish itself in the 

environment. While spikes in cases result in identification of geographic foci, the subclinical 

manifestation of the disease in waterfowl seems to help the virus maintain a minimal foothold 

across the continental United States, and likely much further. The ability for the virus to replicate 

in different species allows it to survive in diverse populations and environments provides it with 

a certain degree of resistance to complete eradication.   
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 Appendix 

The appendix contains the following portfolio products: 

 Portfolio A: Survey Tool Developed for Florida Rehabilitators 

 Portfolio B: Updated Guidelines for Florida Rehabilitators on HPAI H5N1 

 Portfolio C: Internal FWC Guidelines for Future Infectious Disease Outbreaks 
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