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Summary 

Anne Arundel County Animal Care & Control (AACACC) is a Maryland county department that 

works to maintain safe human-animal interactions and promotes the humane treatment of 

animals. The Bite Investigation Department, where I primarily worked, investigates domestic and 

wild animal bites, conducts rabies surveillance, and serves warning letters and citations to 

potentially dangerous and dangerous animals.  

 

Rabies is a zoonotic virus from the genus ​Lyssavirus​ and poses a significant public health 

concern both worldwide and in the United States (1–3). While the United States has been 

canine-rabies free since 2007, there are multiple variants maintained in wild mammalian 

reservoirs, most importantly in raccoons (​Procyon lotor​) and eastern pipistrelle bats on the 

eastern coast of the United States (2, 4–10).  

 

While working with the Bite Investigation Department at AACACC, my learning objectives were 

broadly to gain experience working in a county department. More specifically, my goals were to 

complete data entry and analysis of the major aspects of the Bite Investigation Department. 

Additionally, I was able to have a ride-along with an Animal Care & Control Officer (ACCO), go 

to animal abuse court hearings, and attend webinars.  

 

I created many products that satisfy the six MPH foundational competencies and two MPH 

infectious diseases/zoonoses competencies. These products included spreadsheets containing 

data from rabies surveillance and warning letters, potentially dangerous orders, and dangerous 

orders, graphs that analysis these data, brochures, and templates for data collection.  

 

 

 

 

 

 

Subject Keywords: ​Rabies, Anne Arundel County, Eastern United States, Animal Care & 

Control, ORV, Raccoons 
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Chapter 1- Literature Review 

Anne Arundel County Animal Care & Control 
 

Anne Arundel County Animal Care & Control (AACACC) is a Maryland county department and 

an agency of the Anne Arundel County Police Department. AACACC is “dedicated to promoting 

the humane treatment of animals and ensuring safe human-animal interactions” (11). AACACC 

has many roles in the community. Animal Care & Control Officers (ACCOs) enforce county and 

state laws pertaining to animals, they respond to animal-related complaints and public safety 

concerns pertaining to animals, and investigate animal cruelty cases. AACACC has a shelter to 

provide temporary housing for animals that are up for adoption, are quarantined for rabies 

detection, are lost, or have been relinquished by owners. AACACC also holds weekly low-cost 

rabies and microchip clinics for the public. Kristin Herbert was my preceptor. She has been an 

ACCO for seven years at AACACC and has a B.S. in Animal Science. She currently is working 

in the Bite Investigation Department. 

Introduction 
 

Rabies is a preventable, viral, zoonotic disease that poses a significant public health concern (1, 

2). The rabies virus is the most important serotype (serotype 1) from the genus ​Lyssavirus 

globally because of its high burden of disease among humans, domestic animals, and wildlife 

(2, 3). The acute progressive encephalitis of rabies causes approximately 60,000 annual human 

fatalities worldwide (12). The incubation period of rabies can range anywhere from seven days 

to a year, but typically is two to three months (13). The length of the incubation period is 

dependent on factors such as the location, severity of the wound and the amount of virus 

inoculated in the wound (13). Rabies can present in two forms: furious (classical or encephalitic) 

form and the paralytic (dumb) form. Furious rabies is characterized by hyperactivity, 

hypersalivation, hydrophobia, and periods of agitation alternating with periods of lucidity (13). 

Paralytic rabies cases demonstrate flaccid muscle weakness, beginning from the site of 

infection, followed by gradually paralysis (13).  

 

More than 99% of human rabies cases are transmitted by dog bites and occur primarily in Asia 

and Africa (12). The United States has been declared free of canine-rabies since 2007, 
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however, continued immunization of dogs and cats is critical to control rabies, especially as 

there are multiple variants of the rabies virus that are maintained in wild mammalian reservoirs 

(2, 4). ​Figure 1.1​ displays the rabies enzootic in foxes, skunks, racoons, and bats in each 

region of the United States (14). Raccoons (​Procyon lotor​) and eastern pipistrelle bats are of 

primary concern on the eastern coast of the United States (5–10).  

 

This review will discuss the three major rabies threats, continued vaccination of dogs and cats, 

bat rabies, and raccoon rabies, on the eastern United States.  

Dogs and Cats 

Background 
 

The incidence of rabies in domestic animals has decreased significantly since the 1950s in the 

United States, though the incidence of rabies in wildlife has increased (15). Only 7% of 7,437 

total cases of rabies in the United States in 2001 were in domestic animal species and 4.8% of 

all reported cases of rabies were from dogs and cats (15). Despite this, approximately 86% of 

humans receiving post-exposure rabies prophylaxis do so because of exposure to rabid, or 

potentially rabid, dogs and cats (15). This may be because dogs and cats can present a higher 

risk to human beings than wildlife due to the close association humans have with their pets (16). 

Vaccination of dogs and cats is essential, especially in areas with endemic rabies in wildlife 

(15). From 1997-2001, West Virginia had the second highest percentage of rabid dogs among 

all dogs tested (13/980 [1.33%]) and Virginia (124/5211 [2.38%]) and Maine (18/1152 [1.56%]) 

had the highest percentages of rabid cats among all cats tested (15). A mean of 280 cats and 

127 dogs were rabies-positive per year from 1994-1999 in the United States (16).  

 

Almost all, 307/308, virus variants determined for dogs and cats in 1999 were the expected 

terrestrial rabies virus variant predicted by the geographic location of the dog or cat (16). The 

only virus variant that did not match was a cat with the bat-associated variant in Maryland (16). 

The raccoon-associated rabies virus variant was responsible for infection in 57% of animals 

(16). New York and Pennsylvania submitted the second and the third highest number of dogs 

and cats with 28 and 25, respectively, of rabies-positive during this time-frame (16). In 1999, 

53% of rabies-positive dogs and cats were owned animals, but dogs were significantly more 
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likely than cats to be reported as owned (relative risk=1.72; 95% confidence interval 1.42-2.07; 

p<0.0001), though 94% of animals were reported as either unvaccinated or of unknown 

vaccination status (16). Rabies is uncommon in dogs and cats that have been vaccinated. From 

1997-2001, 3.2% of dogs and cats with rabies had a history of rabies vaccinations, but only two 

dogs and three cats had vaccinations that were considered current (15). Rabies-positive dogs 

were significantly more likely than rabies-positive cats to have a known (versus unknown) 

exposure to a potentially rabid animals, potentially due to outdoor cats having unsupervised 

interactions with wildlife (16, 17).  

2007 to Present 
 

In September of 2007, the Centers for Disease Control (CDC) declared the United States 

canine-rabies free (4). This was achieved through public health campaigns that implemented 

dog vaccination, licensing, and stray dog control (4). Since that time, vaccination of pets has 

become no less important due to the presence of the wildlife rabies reservoirs and to potentially 

infected dogs adopted from other countries (4).  

 

Despite the importance of rabies vaccination for all dogs, cats, and ferrets, a few state laws only 

require vaccinations for one species, and some states do not require rabies vaccinations for any 

pets (17). Maryland state laws require all dogs, cats, and ferrets four months or older to be 

rabies vaccinated (17). To encourage compliance, Maryland laws also require low-cost, 

self-financing, public animal rabies vaccination clinics in each of Maryland’s 24 local health 

departments at least twice annually (17). In 2016, these 24 local health departments held an 

average of 8.75 clinics, with a range of two to 52 (17). Anne Arundel County conducts the most 

clinics, with weekly clinics, and 96% of departments conducted more than the statutorily 

required two clinics per year (17). These low-cost clinics serve approximately 20,000 animals 

per year in Maryland (17). A breakdown of animals served in Anne Arundel County, Maryland 

can be seen in ​Table 1.1​. While this represents only 1% of the pet population of the state, 

20,000 animals is a substantial number when it is considered that each unprotected pet poses a 

risk to any animals and humans exposed to it (17). The 1% of the pet population served is 

consistent with a 2015 survey from the AVMA which found that 1% of respondents used city- or 

county-sponsored public clinics for veterinary care (17). This indicates that this 1% may be a 

demographic that does not otherwise receive veterinary care (17). Three Maryland counties out 
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of the five counties with the highest population-adjusted average number of animals vaccinated 

per year also were among the counties with the largest percentage of rural populations, as seen 

in ​Figure 1.2​ (17). One explanation for this is that rural counties have residents that are largely 

of lower socioeconomic status and are unable to afford traditional veterinary services (17). 

Veterinary services may also be less available in rural counties. Low-cost clinics in each county 

provide services not otherwise available which can be especially important because pets in rural 

communities are more likely to spend unsupervised time outdoors where they could come into 

contact with wildlife species (17).  

 

In 2017, rabies-positive cats accounted for 1.3% of cats tested, which is significantly higher than 

the mean percentage of rabies-positive cats in the previous five years (1.1%; 95% confidence 

interval, 1.1%-1.2%) (18). Rabies in cats is a particular issue in states along the east coast 

where raccoon rabies is enzootic (18). Pennsylvania accounted for 21.7% of rabid cats, 

Maryland 12%, New York 10.1%, and Virginia 9.1%. Most rabid cats (62.7%) were infected with 

raccoon rabies (18). 

 

Methods to continue high pet vaccination compliance are critical to maintain the canine-rabies 

free status and to control rabies in cats. Low-cost rabies clinics, such as the ones offered in 

Maryland, are critical to achieve high vaccination compliance, but need to be combined with 

funding for the clinics and effective advertising to pet owners, especially owners in more rural 

areas (17). Other methods, such as providing animal control services and shelters to respond to 

sick or unwanted animals, and risk assessments and laboratory diagnostics of suspected 

animals are important for rabies control in pets (18). 

Bats 

Background 
 

Since the 1950s, when the program for immunizing domestic dogs began, the most common 

cause of rabies in humans has become the bat-variant virus (14, 19–21). From 2003 to 2015, 

81.1% of human rabies cases were epidemiologically or phylogenetically linked to exposure of 

bats rabies virus (RABV) (21). Rabies in bats has different clinical signs than in most terrestrial 

species. It is typically characterized by activity during the day (which is rare for nocturnal bat 
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species) or bats found on the ground (compared to usual resting locations in trees or other 

above-ground locations), though bat behavior is not always dramatically altered (14). Some 

infected bats may have erratic flying patterns, although healthy juvenile bats may demonstrate 

similar behavior (14). A clear sign of abnormality in bats is relentless attachment, especially to 

the hands or heads of humans (20). 

 

Most human rabies cases (71% [17/24]) are caused by the bat RABV known as the Ln/Ps 

variant, that is linked to the silver-haired (​Lasionycteris noctivagans​) and eastern pipistrelle 

(​Pipistrellus subflavus​) bats (20). Eastern pipistrelles are distributed throughout the eastern 

United States (5). They are relatively sedentary and tend to have higher populations in regions 

with sheltered caves systems (5). Despite human cases of rabies associated with the eastern 

pipistrelles, state health department submission records suggest that these bats are rarely 

encountered (5). It is therefore possible that the prevalence of eastern pipistrelles has been 

underestimated (5). In 2003, most (74.3%) bats tested for rabies originated from the 

northeastern United States, however, the Northeast had the lowest percentage of 

rabies-positive bats (4.1%). The states located in the Northeast typically submit mostly terrestrial 

carnivores for rabies testing. Bats tested from states with predominantly bat submissions had 

more positive rabies tests (10%) than states testing for predominantly terrestrial carnivores for 

rabies (5.3%), despite most bats (81%) submitted for testing were from these states testing 

more terrestrial carnivores (20). 

Challenges 
 

The major challenge to prevention of human and animal rabies associated with bats is the 

potential minor evidence of contact with bats. Bat bites may be undetectable because their teeth 

are very fine and can leave pinpoint puncture marks that are less than one millimeter in 

diameter (14). Scratch marks can be smaller than one centimeter long (14). Virus-laden saliva 

may be present on bat’s claws and wings from grooming, especially during the moribund stages 

of rabies infection when there is increased salivation (21). This saliva may then be transferred to 

humans by mechanisms other than bites, such as a superficial skin piercing, a scratch, or a 

prick when a bat lands on, or collides with, an individual (21). Among 56 human cases of bat 

rabies in a 2008 study, 42.9% of cases had no history of direct contact, and 34% reported no 

history of exposure (14). This information is summarized in ​Table 1.2​. It is suspected that these 
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cases were caused by an unrecognized bite or from salivary contamination (14). In 1999, the 

rabies postexposure prophylaxis (RPEP) recommendations were expanded to include people 

who were in the same room as a bat, who might be unaware of a bite or direct contact (14). 

These recommendations now include cases such as, a sleeping person waking up to find a bat 

in the room, or an adult witnessing a bat in the room with a previously unattended child, a 

person with a mental disability, or an intoxicated person (14). 

Raccoons 

Background 
 

Raccoon rabies is enzootic to the eastern coast of the United States and is associated with 

most human exposures and animal rabies cases in the United States (6–9, 22). Raccoon rabies 

was first reported in the United States in Florida in the 1950s (6). In the 1970s, a restocking 

program led to the translocation of rabid raccoons from the southern states to the Mid-Atlantic 

region of the United States (7–9). Raccoon rabies quickly spread throughout the Northeast, and, 

by the early 2000s was distributed from Alabama and Florida, to the Appalachian Mountains, 

Maine, and the southeastern parts of Canada (7). Historically, rabies has been controlled 

through eliminating or reducing the wildlife reservoir populations (3, 6). In the 1960s, a live 

attenuated oral rabies vaccine was developed in the United States, but it was not approved for 

use before raccoons rabies expanded throughout the Mid-Atlantic region (7). In the 1990s, an 

oral rabies vaccination (ORV) was developed for raccoons when the recombinant 

vaccinia-rabies glycoprotein (V-RG) vaccine became available (7). The Appalachian Mountains 

may have been a natural geographic barrier to deter westward movement of raccoon rabies, but 

the United States Department of Agriculture's National Rabies Management Program (NRMP) 

was established in 1997 to better prevent further westward expansion through coordinated ORV 

campaigns (9). The NRMP was developed to utilize the natural terrain features along the 

Appalachian Ridge with extensive ORV zones (baited 50-75 baits/km​2​) (10). Over the next ten 

years, the ORV zones were expanded to include eight states along the Appalachian Ridge (10). 
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Current Research 
 

Current research on raccoon rabies control is primarily focused on increasing effectiveness of 

ORV programs. The goal is to immunize greater than 60% of the raccoon population against 

rabies. 

 

Rabies virus neutralizing antibody (RVNA) titer levels that represent a valid marker of protection 

from ORV programs have not yet been established (7). There are many sources of variability 

that affect establishing an effective antibody titer level cut-off as a surrogate value for protection, 

including host immune response, environmental factors, and diagnostic test variability. High 

cutoffs have, therefore, historically been used to avoid false-positive serology results (7). 

Current research, however, has shown that approximately 45% of animals with low or medium 

level titers (0.05-0.5 IU/mL) after bait distribution were able to survive a rabies exposure 

challenge seven to ten months later. This suggests that the high antibody titer levels may 

actually be misclassifying many protected animals as not-protected (7). The most important 

factor to accurately use antibody titer levels as a surrogate value for protection is timeliness of 

antibody collection after bait distribution. If serologic monitoring is completed less than two 

months after bait distribution, it has been found that antibody titers of greater than 0.5 IU/mL 

(high antibody titers) are a strong predictor of protection. However, serologic monitoring 

completed greater than two months after ORV distribution should use lower RVNA cutoffs (7). 

Therefore, the current research suggests using a cutoff of greater than 0.11 IU/mL to have a 

high specificity and sensitivity test (7). 

 

Current research also studies methods to increase RVNA seroprevalence of wild raccoons to 

the estimated 60% that has been determined necessary for prevention and control (9). One 

study researched the correlation between increasing baiting and RVNA response (9). High 

baiting areas, baited with 300 baits/km​2​, had the highest RVNA response at 18.4% (95% 

confidence interval 10.0-31.4) and the target density of 150 baits/km​2​ had an RVNA response of 

14.8% (95% confidence interval 8.0-25.7) (9). While this is a pronounced effect, the increased 

RVNA response may not be enough to justify the increased cost associated with high baiting 

density because the RVNA seroprevalence is still well below the threshold value of greater than 

60% for prevention and control (9). In addition to investigating the concentration and 
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disbursement of baits, baiting distribution strategies have been researched to determine if one 

method increases RVNA seroprevalence (8). The three main methods of bait distribution are by 

helicopter, hand distribution, or from bait stations that are a continuous, clustered source of 

ORV baits (8). Hand distribution of baits typically relies on roads or trails to access raccoon 

habitats, which may be a limiting factor in reaching certain home ranges of raccoons (8). Baiting 

using helicopters, either by cluster baiting, or individual baits, may overcome this lack of access 

but detailed knowledge of raccoon habitats in the landscape are typically unknown (8). There 

was not a statistically significant difference in seroprevalence based on the method of baiting 

(8). It was suggested that, while the two methods of hand baiting and helicopter baiting had no 

significant difference in percent seropositive, helicopters should be used in areas where hand 

baiting is inefficient and ineffective, and that depositing individual baits at regularly spaced 

intervals, instead of cluster baiting, may provide a more even distribution of ORV baits in the 

suburban raccoon habitat (8). However, neither method over two years achieved the desired 

60% seroprevalence (helicopter baiting led to a 23.8% seroprevalence and hand baiting led to a 

24.5% seroprevalence) (8). 

Challenges 
 

There have been concerns of potential residual vaccine virus pathogenicity, inefficacy, and high 

cost over the past 20 years of ORV use (3, 7, 8). Potential pathogenicity of the oral rabies 

vaccinations have not been widely discussed in the literature. A study conducted in 1990 found 

that one striped skunk, out of eight, succumbed to vaccine-induced rabies from a SAD-B​19​ bait 

(23). Conventional modified live vaccines of the SAD strain, but not genetically engineered 

vaccines (SAG​1​ and V-RG), were found to have residual pathogenicity in rodents, in a 1992 

study (24). In 1999, an updated study to determine the pathogenicity of SAD-B​19​ found no 

indications of pathogenicity in 16 species by different routes of administration (25). A more 

recent study conducted in Ontario, Canada, observed that, over the 16 year period that vaccine 

baits were distributed, a small number of ERA-variant rabies cases occurred in wildlife species, 

but ERA-derived SAD virus did not become established in the wildlife populations (26).  

 

In the United States, the only licensed ORV is RABORAL V-RG. From 1997 to 2007, 

seroconversion in raccoons following ORV application was approximately 30%, with some 

spatiotemporal variability (7, 8). It is generally recommended for there to be a seroconversion 
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rate of 60-90%, though it has been suggested that a vaccination rate of 63% may be enough to 

sufficiently halt the spread of raccoon rabies via ORV distribution (8). The efficacy of V-RG has 

been shown to comply with regulatory standards when tested on captive animals, but there are 

many potential issues that may impact effectiveness when distributed in the field (7). Decreased 

vaccine performance in field situations, lack of access by target species to the vaccine-bait, 

non-target species bait competition, consumption by feral cats, design flaws of the bait, 

mis-timing of vaccine-bait distribution, and incomplete bait ingestion may all lead to lower field 

efficacy of the ORV (7, 8).  

 

Cost has been an issue with the ORV programs in Maryland and New Jersey (27–29). From 

2009 to 2012 in New Jersey, and during 2012 through 2013 in Maryland, the state ORV 

programs were discontinued due to budget cuts. Rabies-positive cases steadily increased from 

2009 to 2014 in New Jersey, despite the ORV program reestablishment in 2012 (30). In 

Maryland, there was an increase in positive rabies tests in Anne Arundel County when the ORV 

program was stopped in 2012 (​Figure 1.3​). Even after the ORV program was restarted in 2014, 

it took until 2016 for the positive rabies tests to decrease. The number of positive raccoon rabies 

tests decreased in 2015 once the ORV program was reestablished (​Figure 1.4​). In 2009, the 

estimated cost of raccoon ORV programs for the Appalachian Ridge was $108/km​2​, or an 

average of $5.2 million a year (10). However, a study from 2000 found an average net benefit of 

$496 million with a 127.1 km/year baiting program and, in 2009, a net savings of $100-500 

million a year was calculated for a raccoon ORV program along the Appalachian Ridge area 

(10, 31). 

Discussion 
 

Rabies is a worldwide public health issue (2, 3). Most human rabies cases occur in Asia and 

Africa from dog bites, but on the eastern coast of the United States, continued vaccination of 

pets, and control of raccoons and eastern pipistrelle bats are the primary rabies concerns (5–10, 

12).  

 

The United States has been declared canine-rabies free since 2007, however, continued 

vaccination of pets is critical due to wildlife rabies reservoirs (4). Despite the importance, some 

state laws do not require rabies vaccinations for all cats, dogs, and ferrets (17). Some owners 
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have barriers to vaccination such as lack of veterinary access or high cost of veterinary care. 

Dogs and cats primarily kept outdoors may be less likely to be vaccinated, even though these 

animals are most at risk of coming into contact with wildlife. Implementing low-cost vaccination 

clinics throughout the country may help reach populations that would otherwise not vaccinate 

their pets.  

 

Rabies in bats is difficult to control. Often, exposure to bats is unknown in human cases 

because the bites are undetectable or occur while sleeping (14, 21). To decrease human rabies 

from bats, the RPEP recommendations were expanded in 1999 to include any person in the 

same room as a bat. This ensures RPEP for any individual who may have been unaware of 

contact (14). 

 

Raccoons are associated with most human exposures and animal rabies cases in the United 

States. Raccoon rabies is enzootic to the East Coast (6–9, 22). ORV programs are critical to 

prevent westward expansion of raccoon rabies (9). Perceived cost and the lower than ideal 

efficacy of the ORV pose significant challenges to control of raccoon rabies using ORV 

programs (3, 7, 8). A seroconversion rate of 60-90% is generally recommended, however, most 

research has shown seroconversion to be approximately 30% (7, 8). Challenges, such as lack 

of access, mis-timing of vaccine-bait distribution, and non-target species bait competition, lead 

to the low seroconversion rates (7, 8). More research is needed to develop baits and baiting 

strategies that will increase seroconversion to the ideal rate. 

 

ORV programs for raccoon rabies have been cancelled in certain states due to budget cuts. 

Perceived costs of ORV programs led to Maryland and New Jersey discontinuing ORV 

programs (27–29). However, the cost of rabies positive animals and RPEP for exposed humans 

is greater than that of the ORV programs. Research has shown that there is an average net 

savings of $100-500 million a year when ORV programs from raccoons are in place along the 

Appalachian Ridge area (10, 31). 
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Figures  

 

Figure 1.1: Distribution of major rabies virus variants in mesocarnivores in 
the United States and Puerto Rico 
Solid borders represent rabies virus variant distribution from 2013 to 2017 and dashed 
borders represent the previous five year distributions from 2012 to 2016 (18). 
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Figure 1.2: Maps of rural population and population-adjusted animals by 
jurisdiction 
Top: Percent rural population by jurisdiction (2012). Middle: Population-adjusted animals 
vaccinated each year by jurisdiction (2006-2008). Bottom: Population-adjusted animals 
vaccinated each year by jurisdiction (2015-2016) (17)​. 
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Figure 1.3: Positive rabies tests in Anne Arundel County, Maryland from 
2009-2018  
Annotated to include the years in which oral rabies vaccination programs were suspended 
(2012 and 2013) and restarted (2014) (32).  

 

Figure 1.4: Positive rabies tests for each species in Anne Arundel County, 
Maryland from 2002-2018.  
Annotated to include the years in which oral rabies vaccination programs were 
suspended (2012 and 2013) and restarted (2014) (32). 
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Tables  

Table 1.1: Number of dogs, cats, and ferrets vaccinated per year by 
jurisdiction (2006-2008, 2015-2016) (17). 

 
 

Table 1.2: Number of human cases and incidence rates of bat rabies in the 
United States and Canada, by decade and type of contact.  
Excludes any cases involving organ transplantation (14).  
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Chapter 2-Learning Objectives and Project Description 

The learning objectives while at Anne Arundel County Animal Care & Control were to gain 

experience working in a county department and to learn how county departments overcome 

challenges. More specific learning objectives included data entry and analysis of the major 

aspects of the Bite Surveillance Department of AACACC. The Bite Surveillance Department has 

the two primary goals of bite and rabies surveillance and addressing animals that receive 

warning letters, potentially dangerous orders, or dangerous orders.  

 

While working at AACACC, in addition to my data entry and analysis projects, I shadowed 

officers doing several different daily tasks. I spent a day with ACCO Lisa Wolfe on a ride-along. 

Each ACCO is assigned a region of the county in which they patrol daily and respond to calls 

from residents or police officers. The day of my ride-along was a cold Friday in January, so was 

particularly slow in terms of complaint calls. We checked on some of Officer Wolfe’s ongoing 

cases and I learned that many of these cases were ongoing due to citizens’ avoidance of 

communication attempts by ACCOs. We patrolled parks to observe for anyone breaking Animal 

Care & Control laws, especially leash laws, and neighborhoods to ensure compliance of the 

Severe Weather Animal Alerts due to the weather being below freezing. I also accompanied 

Officer Wolfe when she was disposed in two related court cases held on the same day. The 

cases were to address a father and a daughter who had separately been charged with, and 

ultimately convicted of, seven counts of animal abuse. This experience gave me a valuable 

learning opportunity to see how the court system and Animal Care & Control intersect.  

 

I attended several webinars during the course of my experience on topics including dog fighting, 

working with your veterinarian to better document animal maltreatment, and the designation and 

regulation of dangerous/vicious dogs.  

 

I was primarily responsible for creating a paperless organization of various types of historical 

data and for manipulating the data. This is a task that the department has wanted to do, but, 

due to staff and time restrictions, has not been able to be completed. AACACC has been 

moving to become paperless over the last few years and primarily uses Google Drive to 

accomplish this task. However, the Bite Surveillance Department still deals mostly with paper 
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records of bites and rabies examination results. The department keeps paper reports from the 

previous five years but has storage for older records at an off-site document storage facility.  

 

My main projects were creating spreadsheets and manipulating data for the monthly bite 

statistics (2002-2018), the warning letters, potentially dangerous orders, and dangerous orders 

(2014-2018), and rabies examination results (2014-2018). From the monthly bite statistics, I was 

able to create trends for rabies test results and exposures over time (months and years). I 

graphed exposures and rabies-positive tests over months to see seasonal trends, and yearly to 

see yearly trends. I graphed different species to see seasonal and yearly trends of 

rabies-positives among different species. These graphs were especially important to compare 

the years in which the ORV programs were in place (1997-2011, 2014-2018) and the years 

(2012-2013) in which funding was cut and there were no ORV distributed. I created a 

standardized form to be used by ACCOs in the Bite Surveillance Department for the monthly 

bite statistics because there were discrepancies in how species were described (e.g. rodents 

could be described as rodents, or separately as mice, rats, moles, etc.). This form also contains 

protected formulas to ensure that all total calculations would be correct. I completed a 2019 

sheet that is ready to be filled in with 2019 data and is linked so it will automatically populate all 

graphs and tables with the 2019 data.  

 

There was a registry and map of all animals with potentially dangerous orders and dangerous 

orders on the AACACC website, however, there was not a database that included warning 

letters. I created a spreadsheet with all of the data from the registry and included any warning 

letters issued from 2014 to 2018. These data were then mapped and graphed. I graphed the 

warning letters, potentially dangerous orders, and dangerous orders by city, both population 

adjusted and not population adjusted. I created two graphs of the most “dangerous” dog breeds. 

In the past, AACACC has listed the breeds using just the number of each breed that received a 

warning letter, potentially dangerous order, or dangerous order. However, it is critical when 

making these lists, because many apartment complexes and homeowners associations will cite 

these lists when restricting dog breeds for residents, to consider the total population of each 

breed in the calculation. Therefore, I created one graph with just the count for each breed, and 

one graph that was adjusted by the total number of each breed using the animal license 

database from the county.  

 

Lux 20 



I created a spreadsheet to organize the rabies examination results from 2014 to 2018. 

Previously, the data were only available in monthly summary statistics or in paper form. From 

the data, I was able to create several different maps and graphs. I mapped rabies test results for 

each year, all rabies test results for the five years, total positive tests results for the five years 

(maps of positive test results from each year are already created every year), rabies tests of 

bats (2014-2018), rabies tests of raccoons (2014-2018), rabies tests of stray cats (2014-2018), 

and rabies tests of species immunized by the ORV (2014-2018). I graphed the test results over 

time, by species, by type of exposure, and by type of exposed.  

 

I created nine brochures for the department. I updated six brochures that were previously being 

distributed that were outdated and not particularly visually pleasing. AACACC’s name recently 

changed from Anne Arundel County Animal Control to Anne Arundel County Animal Care & 

Control, so most of these brochures needed the updated name. I created three brochures that 

did not have previous brochures. While creating the brochures, I designed them all to have a 

standardized format so that it is clear that they were all produced by the same department.  
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Chapter 3- Results 

Warning Letters, Potentially Dangerous Orders, Dangerous Orders 
 

There were approximately 1,300 warning letters, potentially dangerous orders, and dangerous 

orders issued in Anne Arundel County between 2014 and 2018. When graphing the data by city, 

Annapolis, Glen Burnie, and Pasadena had the highest number of warning letters and orders 

issued (​Appendix 1.1​). However, when adjusted by population, Crownsville, Gambrills, and 

Pasadena had the highest number of warning letters and orders issued (​Appendix 1.2​). When 

mapped, the majority of warning letters and orders issued are located in the northeastern part of 

the county (​Appendix 1.3​).  
 

The top ten unadjusted most “dangerous” dog breeds were calculated by adding all warning 

letters, potentially dangerous orders, and dangerous orders for each dog breed (​Appendix 1.4​). 
These breeds were Pit Bulls (215), German Shepherds (94), Pit Bull Mixes (80), Labrador 

Retrievers (63), Labrador Retriever Mixes (61), Mixed Breeds (35), American Bulldogs (28), 

Boxers (27), Rottweilers (26), and Jack Russell Terriers (24) (​Appendix 1.4​). Adjusted for 

population of each breed, using breed information from the license database, yielded a different 

most “dangerous” dog breeds list (​Appendix 1.5​). Eights breeds that were 100% “dangerous” 

(each only had 1-2 letters/orders) were omitted from the adjusted list. These breeds included: 

Alapaha Blue Blood Bulldog, Bernese Mountain Dog/Border Collie Mix, Clumber Spaniel, Dogue 

De Bordeaux, Golden Retriever/Hound Mix, Nova Scotia Duck Tolling Retriever, Red Heeler, 

and Tibetan Mastiff. Nine breeds were 50% “dangerous” (each were one out of two) were 

omitted, and these breeds included: Beauceron, Carolina, Chow/Shepherd/Collie Mix, English 

Shepherd Mix, Entlebucher, Gordon Setter, Maremma Sheepdog, Otterhound Mix, and Pharaoh 

Hound Mix. After adjustments, the most “dangerous” dog breed list was: Boxer/Pit Bull Mixes 

(10/18), Pit Bulls (215/484), Rhodesian Ridgebacks (11/25), Greater Swiss Mountain Dogs 

(2/5), Old English Bulldogs (4/11), Bloodhounds (5/14), Bouviers (1/3), Norwegian Elkhounds 

(1/3), Norwegian Forests (1/3), and Saint Bernards (8/27).  

 

 
 

Lux 22 



 

Bite Statistics 
 

Total exposure and rabies-positive tests fairly reliably increased starting in March each year and 

peaked between June-August before decreasing in September (​Appendix 2.1-2​). 
Rabies-positive tests increased from seven cases in 2011 to 40 cases in 2013 (​Appendix 2.3​). 
A decrease in positive cases did not occur until 2016. Total exposure rose from 2009 to 2014, 

stayed relatively constant, and then decreased until 2018 (​Appendix 2.4​). Total exposure 

remained between approximately 3000 to a little over 4000 exposures per year over the ten 

year period between 2009 to 2018.  

 

Raccoon rabies cases were fairly sporadic from 2002 to 2012, with peaks in 2002, 2004, and 

2010 (​Appendix 2.5​). Raccoon rabies increased in 2012, peaked in 2013, and then fell from 

2014 to 2016 before plateauing to 2018. Bat rabies peaked approximately every two years from 

2002 to 2013, before an increase of bat rabies in 2014 and 2015 preceding a similar decrease 

from 2016 to 2018. All other positive species in Anne Arundel County between 2002 to 2018 

(foxes, skunks, cats, groundhogs, deer, and river otters) remained fairly constant of 

approximately one or two every few years. Raccoons and bats were the species with the 

highest positive rabies counts.  

 

Rabies Examination Results 
 
All maps of the rabies examination results fairly consistently showed an increased number of 

tests from the northeastern parts of Anne Arundel County. There is a higher number of negative 

test results than positive results each year (​Appendix 3.1-8​). When examining rabies test 

results trends over the years 2014 to 2018, a seasonal pattern of total tests performed can be 

seen (​Appendix 3.8​). More tests are performed from May to August of every year. Positive 

rabies tests results show a less consistent seasonal trend though most years have an increase 

in positive rabies test results between May and August (​Appendix 3.9​). The total number of 

tests have decreased each year between 2014 and 2018, but the number of rabies-positive 

tests do not have as clear of a pattern (​Appendix 3.10-11​). Rabies-positive test results 
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decrease from 2015 to 2017, but increase slightly from 2017 to 2018 (​Appendix 3.11​). Bats are 

sent for rabies examinations more than any other species that is tested, though there are fewer 

bats tested than all species immunized by ORV combined (​Appendix 3.12-3.13​). Stray cats are 

mostly tested in the northern areas of Anne Arundel County (​Appendix 3.15)​.  
 

Bats and cats are sent for rabies testing more than other species, though the number of tests 

each year of bats has been decreasing since 2014 (​Appendix 3.16​). Raccoons are tested in far 

fewer numbers than bats or cats, but have the highest number of positive rabies tests, second 

only to bats (​Appendix 3.18​). Dogs are tested the third most frequently, but have had no 

positive rabies tests from 2014 to 2018 (​Appendix 3.16​).  
 

Humans are most likely to have been exposed to bats, cats, and dogs that are then sent in to be 

rabies tested, but animals (often dogs) are more often exposed to wildlife such as foxes, 

opossums, groundhogs, and raccoons (​Appendix 3.19​). In total, animals sent for rabies testing 

most likely exposed a human (​Appendix 3.20​). Bites are the primary exposure type for humans, 

though other exposure types (such as a bat being in the house, or trapping a stray cat) are also 

a commonly reported type of exposure (​Appendix 3.21​).  
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Chapter 4- Discussion 

 

Warning Letters, Potentially Dangerous Orders, Dangerous Orders 
 

Two of the largest cities in Anne Arundel County are Annapolis, 2017 population of 393,241 and 

Glen Burnie, 2010 population of 67639. These cities had correspondingly high numbers of 

warning letters and orders cited. However, adjusting for population size changes the ranking of 

the cities fairly dramatically. Crownsville, with a 2010 population of 1,757, is the third smallest 

city in Anne Arundel County. When adjusting for population, Crownsville becomes the city with 

the largest number of warning letters and orders (approximately 78 letters and orders/10,000 

population). Crownsville is a rural area, with a large income gap of residents. The 

population-adjusted results could be a result of farm dogs that may be allowed to roam and may 

come into contact with other animals or humans. It would be interesting to study further why 

there are an increased number of warning letters and orders in rural areas like Crownsville.  

 

Lists of top dangerous dog breeds are used by apartment complexes, homeowner associations, 

and jurisdictions to prevent residents from owning certain dog breeds. However, in the past, lists 

of dangerous dogs have been created using the raw data of breeds with the highest counts of 

warning letters and orders. The problem with creating lists on the raw data is that it does not 

take into account the number of each breed in the sample size. It can, however, be a challenge 

to find an accurate number of each breed in a sample. Anne Arundel County requires all dog 

and cat owners to have their pets licensed within 30 days of moving into the county and all 

animals that interact with animal control (due to a citation, responding to a citizen complaint, 

etc.) will have an officer follow-up with them until they are licensed. Unfortunately, license 

compliance is still suspected to be low, but an accurate picture of how low in unable to be 

determined. This greatly affects the accuracy of the adjusted list of “dangerous” dog breeds. 

While adjusting the data, 106 dog breeds that have warning letters or orders, were not in the 

license database. This is most likely due to differences in how owners described a mixed breed 

dog on one document to another. Breeds that were 100% “dangerous” or 50% “dangerous” 

were omitted from the adjusted list. These breeds had only one or two total animals in the breed 

and either both animals had received a warning letter or dangerous order, or one out of the two 
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did. These animals were omitted as outliers. These omissions may have greatly skewed the list, 

and, therefore, lists of dangerous dogs breeds do not seem particularly accurate or useful to 

determine which breeds are most likely to have a conflict with a human or another animal.  

Bite Statistics 
 

Statistical significance tests cannot be completed because the data were from case studies and 

there was no control group, however, the data could show trends that could be useful for certain 

policy decisions and as a guide for potential future research.  

 

The exposure and the rabies-positive graphs showed a fairly distinct seasonal trend. The yearly 

trends indicated both exposure and rabies positive tests increased typically in April or May, 

peaked during June to August and decreased by September (​Appendix 2.1-2​). These seasonal 

trends are logical because both animals and humans are more likely to be outside during the 

warmer months, and are therefore more likely to interact. Knowing the trends in exposure and 

rabies-positive tests can help organizations like AACACC to determine when it is most important 

to increase distribution of rabies awareness materials.  

 

The yearly trends of exposure and rabies positive tests are enlightening in terms of the ORV 

program in Anne Arundel County, Maryland (​Appendix 2.3-5​). The oral raccoon rabies 

vaccination project began in 1997 and continued to 2011. Due to a suspension of funds, the 

ORV program was discontinued in 2012 and 2013. During these years, the total number of 

rabies-positive tests increased from seven cases in 2011 to 40 in 2013. Rabies in raccoons 

increased from three cases in 2011 to 21 cases in 2013. However, reported exposure remained 

relatively steady between 3,200 and 4,200 cases between the years 2011 and 2014. The ORV 

program was reinstated in 2014. Total rabies-positive tests decreased to 36 in 2014, 38 in 2015, 

and down to 16 cases in 2016. Raccoon rabies decreased to 17 cases in 2014, nine cases in 

2015, and three cases in 2016. These results indicate the importance of ORV programs in Anne 

Arundel County.  

Rabies Examination Results 
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For many years, AACACC has produced maps each year of the test-positive species. I 

created maps that include positive, negative, and unsatisfactory test results for a variety 

of variables (​Appendix 3.1-7​). These maps can be added to the website as images or 

can be interactive, in that more information can be displayed about the test when the 

point is clicked.  

 

The test results broken down by month and year show the same seasonal trend that 

was shown from the graphs of the bite statistics and has the same importance to 

AACACC (​Appendix 3.8-9​). The total number of specimens sent for testing has 

decreased since 2014, but the trend in total positive rabies tests from 2014-2018 is not 

as consistent. Total rabies-positive tests decreased from 2014-2017, but increased from 

2017 to 2018. It is important for AACACC to understand that the frequency of positive 

rabies test results has increased because it might be important to subsequently 

increase efforts to prevent rabies exposure.  

 

The maps displaying individual species are important because they display the areas 

that are most at risk for exposure for each species (​Appendix 3.12-15​). Raccoons 

tested for rabies were fairly evenly distributed throughout most of the county, but tested 

bats primarily originated from the northeastern areas of the county where populations 

are higher and living conditions are more crowded. The stray cat map could be very 

useful if compared with a map of stray cat colony locations. Unfortunately, there is no 

formal data available currently of these colonies, but if these data become available, 

they should be compared to the rabies examination map.  

 

The most common species tested are bats and cats, though bats and raccoons have 

the highest number of positive test results (​Appendix 3.16-18​). Further research to 

determine why bats are tested more frequently than any other species would be 

interesting. It may be that bats are more likely to be caught in multiples, especially in 

bigger buildings like schools or offices, or that raccoons in Anne Arundel County are 
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less likely to live in populous areas. The true reason cannot be known without further 

research.  

 

Examining the exposed populations and the routes of exposure is important for 

AACACC to know where to target rabies prevention materials (​Appendix 3.19-21​). 

Humans primarily were exposed to bats, cats, and dogs. Humans are more likely to be 

exposed than other animals to bats because bats were primarily collected from 

buildings where humans were also located. Animals, typically dogs, interact with wildlife 

like foxes, groundhogs, and opossums, due to dogs’ natural interest in chasing and 

catching wildlife. Humans typically know to avoid wildlife and are less often exposed to 

them. Animals that are tested for rabies are most likely to have exposed a human. This 

often occurs because dogs or cats of unknown vaccination status that bite humans are 

almost always sent to be rabies tested as a precaution.  

General Limitations 
 

There were certain limitations that pervaded every product created at AACACC. Due to limited 

storage space and the desire to move to a paperless system, there has been the potential for 

some records to be incomplete or lost over time. Individual records and forms had variability in 

the amount of information they contained depending on the day and officer. Records also did 

not use standardized forms leading to ambiguity in the data. For instance, on some records, 

rodents would be used to describe the species and on others, more specific species, such as 

rats or mice, would be used to describe the species. Without standardized forms, there is a 

large potential for misclassification of data. 

 

As with most local governmental departments, funding and staff shortages were challenges 

faced by AACACC. AACACC does not often receive the amount of funding needed to be able to 

complete important projects. I was valued as an unpaid employee because I was able to 

complete many projects that the staff at AACACC have not been able to because of the lack of 

time and lack of staff. AACACC manages to accomplish more than most animal control 

departments despite funding shortages, but it could greatly improve rabies prevention and 
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surveillance if there was funding that would allow for research to be conducted and more staff to 

be hired.  
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Chapter 5- Competencies  

Student Attainment of MPH Foundational Competencies  
 

Competency #1: Apply epidemiologic methods to the breadth of settings 

and situations in public health practice 
 

Epidemiologic methods were applied to public health settings in both the spreadsheets and 

graphs of Rabies Examination Results and the Warning Letters, Potentially Dangerous Orders, 

and Dangerous Orders. Descriptive epidemiology provides a method to organize and analyze 

data to understand the variations in disease/health events geographically over time, and how 

the disease/health event varies among person, places, and time (33). All epidemiologic 

techniques were limited to descriptive epidemiology because the data were from case reports of 

animal/human exposures. This information was still important because it could be used to 

describe the public health problem in graphical displays that were easy for the public 

understand and it could describe the extent of the public health issue (34).  

 

Rabies is an infectious disease that is endemic in Maryland, and wildlife, particularly raccoons, 

serve as a reservoir. This is important epidemiologic information to know when approaching 

rabies surveillance and control. After analyzing the data using descriptive statistics, a strong 

seasonal pattern could be seen in both exposure and positive rabies tests. Total rabies positive 

tests, rabies positive tests per species, and exposure over time were also graphed. The data 

were mapped in order to see the geographic distribution of various attributes. Graphs were 

created to describe who the exposed individuals were (humans or animals) and what type of 

exposure each of the exposed type were likely to have.  

 

The data collected for the Warning Letters, Potentially Dangerous Orders and Dangerous 

Orders were not disease data, but they were still a public health concern and could have 

epidemiologic methods applied. The data were also described in terms of the descriptive 

epidemiology of person (animal breed), place (city), and time (yearly, 2014-2018). The data 

were graphed by breed to view adjusted and unadjusted most “dangerous” dog breeds, though 
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the data were determined to have large caveats that made these lists unreliable. The data were 

both mapped and graphed to determine where these animals were located in the county. 

Finally, the data were collected over the five-year period of 2014-2018. 

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

The Bite Investigation Statistics spreadsheets, Rabies Examination spreadsheets, and Warning 

Letters, Potentially Dangerous Orders, and Dangerous Orders spreadsheets all used similar 

computer-based software for analysis. All spreadsheets were completed in Google Sheets 

because AACACC had shifted to using Google Drive to share all documents created within the 

department. Google Sheets is similar to Microsoft Excel in respect to formulas and processes 

that can be completed. These skills are summarized in the ​Table 5.1​. Google Fusion Tables 

were used to map the data originally, but the open source software QGIS was ultimately used 

for professional mapping.  

Table 5.1 Summary of Google Sheets Skills 

Skill Description Example 

Conditional Formatting 
Used to mark values, using a 
color, to easily see values 
outside of the intended range 

Mark longitudes and latitudes 
in mapped spreadsheets that 
were outside the Anne 
Arundel County, Maryland 
values 

Pivot Table Creation and 
Manipulation, Including 
Graph Creation 

Used to easily view selected 
variables out of raw data and 
then graph these values 

Creating a table containing 
the count of each warning 
letter, potentially dangerous 
order, and dangerous order 
for each city  

Filters 

Allows for only specific values 
from one column of data to 
be viewed, without creating 
an entirely new table 

Used to view the ten breeds 
that had the highest count of 
warning letters, potentially 
dangerous orders, and 
dangerous orders to see 
which breeds would be 
considered most “dangerous” 
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Sorting 
Sorts entire dataset by one or 
more columns while keeping 
each record intact 

Sorting data by alphabetical 
city to view data easier 

Capitalize all letters in a cell 

Formula=UPPER(), then 
copy all cells, insert into a 
new column using paste 
special, values only 

Initially did not input data in 
all caps which led to many 
non-standardized data entries 
and had to change to the 
uniform, all capitalizations 

Protecting data sheets/cells 

Protect data sheets/cells to 
accidental disruption; 
particularly important for cells 
with formulas 

Use on templates to avoid 
accidental alterations to cells 
that contain formulas 

Array formula 

Formula=ArrayFormula(right(
), len()-n)) 
Removes characters from 
selected cells 

Used to remove the first two 
digits from parcel boundaries 
(location identifiers) for 
mapping 

Lookup formula 

Formula=LOOKUP (A1, 
{“”},{“”}) 
Looks up value from cell and, 
if stated value, it returns the 
value that is assigned  

Used to put population values 
into the spreadsheet for each 
city 

Concatenate formula 

Formula=CONCATENATE(A
1&” , ”,B1&” , ”) 
Combines columns, while 
keeping the data, and adds a 
delineator 

Addresses were inputted in 
raw data as separate 
columns for street address, 
city, state, zip code and 
country, but needed to be in 
one column to calculate 
Longitude and Latitude. 
Formula combined all 
address columns into one 
column, separated by spaces 
and commas 

IF formula 

Formula=IF(A1=”A”,0, 
IF(A1=”B”,1)) 
Tests a value in a cell and 
outputs the value specified if 
the value is true or false 

Google Fusion Tables 
required all variables to be 
numeric data. IF formula 
used to change categorical 
data to numeric 

Lux 32 



 

Competency #4: Interpret results of data analysis for public health 
research, policy or practice 
 
All data were analysed and presented in the form of graphs and maps. These graphs and maps 

were designed to be easy to read by the general public and to be published on the AACACC 

website. It is possible that the data analysis could be used as a reference to research, however, 

it is unlikely due to the funding challenges for the department that much research could be 

conducted. The data from the rabies examinations could be potentially used for policy decisions 

if funding is cut for ORV programs in Anne Arundel County, because the analysis of the data 

showed a relatively significant correlation between cessation of the ORV program and increased 

raccoon rabies in Anne Arundel County.  

Competency #18: Select communication strategies for different audiences 
and sectors 
 

Brochures for a county department, like AACACC, need to be able to communicate information 

easily to many different types of people. The information needs to be clear and concise, without 

using jargon. Each brochure was designed with the specific intended audience in mind for the 

subject, but also with the idea that they will also be displayed on the website for any member of 

the public to see.  

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

This competency was spread over a presentation of the data analysis (graphs and maps) from 

the Rabies Examination Results spreadsheet, Bite Investigation spreadsheet, and the Warning 

Letters, Potentially Dangerous Orders, and Dangerous Orders spreadsheet, and writing public 

health information in the brochures. I gave a presentation to the employees of AACACC during 

a luncheon. I presented all of the graphs, maps, and brochures I had created to the employees. 

This presentation was designed so that the employees could see a collection of all of the rabies 

information and warning letters and orders cited information that had been gathered from their 
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surveillance work in the last five years. As stated with Competency #18, the brochures were 

designed to communicate to a large variety of audiences. 

Competency #21: Perform effectively on interpersonal teams 
 

I worked with Thomas Burja, the Zoonotic Disease Specialist at the Anne Arundel County 

Department of Health to create all of the maps. Mr. Burja regularly creates the positive rabies 

maps for each year and has a good working relationship with AACACC. He was a GIS major in 

college and helped me to find and develop maps with QGIS. Mr. Burja gave me valuable 

information for creating professional maps, as I had never done it, and I was able to show him 

some interesting features of the QGIS software and Google Fusion Maps, as he normally works 

with ArcGIS.  

Table 5.2 Summary of MPH Foundational Competencies 
Number and Competency Description 

1. 

Apply epidemiological methods to the 

breadth of settings and situations in public 

health practice 

Descriptive epidemiology was used to describe 

health events in the Rabies Examination Results 

and the Warning Letters, Potentially Dangerous 

Orders, and Dangerous Orders spreadsheets. 

3. 

Analyze quantitative and qualitative data 

using biostatistics, informatics, 

computer-based programming and software, 

as appropriate 

Google Sheets software, Google Fusion Tables, 

and QGIS mapping software were used to 

analyze the data from the Bite Investigation 

Statistics spreadsheets, Rabies Examination 

spreadsheets, and Warning Letters, Potentially 

Dangerous Orders, and Dangerous Orders 

spreadsheets. 

4. 
Interpret results of data analysis for public 

health research, policy or practice 

All data were analyzed and presented in the form 

of graphs and maps that were designed to be 

published on the AACACC website.  

18. 
Select communication strategies for different 

audiences and sectors 

Brochures were designed for any member of the 

public to read and understand. 

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

All data analyzed and brochures created were 

presented to the employees of AACACC. 
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21. Perform effectively on interprofessional 
teams 

Maps were created by working with the Zoonotic 

Disease Specialist at the Anne Arundel County 

Department of Health. 

 
 

 

Table 5.3 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   

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 the means by which 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  

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  
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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. Perform effectively on interprofessional teams  x   x 

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

Student Attainment of MPH Emphasis Area Competencies 

Table 5.3 Summary of MPH Emphasis Area Competencies 
 
MPH Emphasis Area: Infectious Diseases/Zoonoses 

Number and Competency Description 

1 
Pathogens/pathogenic mechanisms Evaluate modes of disease causation of infectious 

agents. 

2 
Host response to pathogens/immunology Investigate the host immune response to 

infection. 

3 
Environmental/ecological influences Examine the influence of environmental forces on 

infectious diseases. 

4 
Disease surveillance Analyze disease risk factors and select 

appropriate surveillance. 

5 Disease vectors 
Investigate the role of vectors, toxic plants, and 

other toxins in infectious diseases. 

 

AACACC is not an organization designed for research, rather it is designed for passive 

surveillance and control methods for rabies. Therefore, many of the MPH emphasis area 

competencies were not researched or evaluated, but were stated as common knowledge. The 

main two competencies that were utilized during this experience were: #3 
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Environmental/ecological influences, and #4 Disease surveillance. The environmental forces 

were mainly involved with the location. Anne Arundel County, Maryland has diverse 

environments that range from rural to city, which leads to challenges in wildlife and rabies 

control. By mapping the location of different species that were positive for rabies, it could be 

possible to see which environments are of particular risk for specific species. It would be 

especially interesting to compare the location of stray cats that were sent in for rabies testing 

and the locations of known community cat colonies.  

 

AACACC conducts passive surveillance. Animals are sent to be tested for rabies only after a 

known exposure. Active surveillance would be preferable, with rabies tests on wildlife before 

human or animal exposure occurs, but is cost prohibitive. I did look into exposure risk factors. 

Humans were more likely to be exposed to an animal that was then sent for rabies testing than 

an animal (such as a dog or cat), and humans were also more likely to be bitten as their route of 

exposure.  
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Appendix 1: Warning Letters, Potentially Dangerous Orders, 
Dangerous Orders 

 

Appendix 1.1: ​Warning Letters (W), Potentially Dangerous Orders (PD), Dangerous 

Orders (D), by City (2014-2018) 

 

 

Appendix 1.2: ​Population Adjusted Warning Letters (W), Potentially Dangerous Orders 

(PD), Dangerous Orders (D), by City (2014-2018) 
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Appendix 1.3: ​Warning Letters and Orders Cited (2014-2018) Map 
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Appendix 1.4: ​Top 10 Unadjusted “Dangerous” Dog Breeds (2014-2018) 

 

Appendix 1.5: ​Top 10 Adjusted “Dangerous” Dog Breeds (2014-2018) 
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Appendix 2: Bite Statistics 

 

Appendix 2.1:​ Total Exposure Trends (2009-2014) 

 

Appendix 2.2:​ Rabies Positive Test Trends (2009-2014) 
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Appendix 2.3:​ Rabies Positive Tests (2009-2018) 

 

Appendix 2.4:​ Total Exposure (2009-2018) 
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Appendix 2.5:​ Rabies Positive Species (2002-2018) 
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Appendix 3: Rabies Examination Results 

Appendix 3.1: ​Rabies Test Results (2014-2018) Map 

 

Lux 46 



Appendix 3.2: ​Rabies Positive Test Results (2014-2018) Map 
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Appendix 3.3:​ Rabies Test Results 2014 Map 
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Appendix 3.4:​ Rabies Test Results 2015 Map 
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Appendix 3.5:​ Rabies Test Results 2016 Map 
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Appendix 3.6: ​Rabies Test Results 2017 Map 
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Appendix 3.7:​ Rabies Test Results 2018 Map 
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Appendix 3.8:​ Rabies Examination Results (2014-2018) 

 

Appendix 3.9:​ Positive Rabies Test Results (2014-2018) 
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Appendix 3.10:​ Total Rabies Examinations and Positive Tests (2014-2018) 

 

Appendix 3.11: ​Total Rabies Positive Tests (2014-2018) 
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Appendix 3.12: ​Bat Rabies Test Results Map (2014-2018)  
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Appendix 3.13: ​Species Immunized by ORV Map (2014-2018) 
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Appendix 3.14: ​Raccoon Rabies Test Results (2014-2018) 
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Appendix 3.15: ​Stray Cat Rabies Test Results (2014-2018) 

 

Lux 58 



Appendix 3.16: ​Rabies Examination Test Results by Species (2014-2018) 

 

 

Appendix 3.17:​ Total Rabies Examinations by Species (2014-2018) 
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Appendix 3.18:​ Positive Rabies Examination Test Results by Species (2014-2018) 

 

Appendix 3.19: ​Total Tested of Each Exposed Type By Species (2014-2018) 
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Appendix 3.20:​ Total Count of Each Type of Exposed (2014-2018) 

 

 

 

Appendix 3.21:​ Types of Exposure and Exposed Species 
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Appendix 4: Brochures 

Appendix 4.1: ​Rabies Informational Brochure 
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Appendix 4.2: ​Community Cats Brochure 
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Appendix 4.3: ​Animal Laws During Severe Weather Brochure 
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Appendix 4.4: ​Consequences of Animal Misbehaviors 
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Appendix 4.5: ​Dogs in Parks Brochure 
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Appendix 4.6: ​Bringing Home Your New Dog Brochure 
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Appendix 4.7: ​Bringing a New Dog Home to Live With an Existing 
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Appendix 4.8: ​Bringing Home Your New Cat Brochure 
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Appendix 4.9: ​Bringing a New Cat Home to Live with an Existing Cat 
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Appendix 5: Templates 

Appendix 5.1:​ Monthly Bite Investigation Statistics 
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Appendix 5.2:​ Shelter Statistics 
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