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Summary 

One Health is important in approaching and solving many of the complex problems we 

face at present. For instance, antimicrobial resistance, zoonotic diseases, and global warming 

are all issues that are complex and require an interdisciplinary viewpoint to approach them. 

Integrating One Health earlier in a student’s education is imperative in adopting this approach 

where the health and well-being of humans, animals, and the environment are interconnected. It 

encourages students to collaborate and embrace this interconnectedness well before entering 

their undergraduate or graduate studies where topics and majors tend to be siloed. Therefore, 

the primary focus of my first project with Kansas Department of Health and Environment was 

developing One Health lesson plans for students in kindergarten through 12th grade, that will be 

accessible to all teachers on the Kansas Department of Health and Environment website.  

Furthermore, one complex issue that a One Health approach can be helpful in tackling is 

rabies. Rabies is a fatal zoonotic disease and one that is still prevalent across the globe, 

especially in developing countries. The US is one example where a One Health approach has 

proved successful, where the number of human rabies cases are rare. Aspects of this approach 

that have been deemed successful include rabies surveillance, animal vaccination, and human 

Post-Exposure Prophylaxis. Hence, the second and third project I was involved in at Kansas 

Department of Health and Environment focused on analyzing rabies data from PEP 

administration and animal-bite hospital visits using Kansas WebIZ and ESSENCE surveillance 

systems. The data obtained from both projects were shared at a vaccination conference and 

Kansas Department of Health and Environment data and epidemiology presentation to build 

awareness around rabies within the state of Kansas.  
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Chapter 1 - Literature Review 

One Health is not a new concept, and it is one that has been around for some time; 

however, for some, One Health is a term many people have not heard of before, which can 

often make it difficult to narrow to one single definition (Evans & Leighton, 2014). One definition 

that has emerged for One Health is “an integrated, unifying approach that aims to sustainably 

balance and optimize the health of people, animals, and ecosystems. It recognizes the health of 

humans, domestic and wild animals, plants, and the wider environment (including ecosystems) 

are closely linked and interdependent” (Adiasmito et al., 2022). A One Health approach helps to 

break down the walls that separate human, animal, and environment to build an interdisciplinary 

approach to health.  

Over the years, the importance of One Health has become known with the increase in 

human population, increase in zoonotic diseases, antimicrobial resistance, and the negative 

impact humans have made on the environment, which directly and indirectly affect the 

aforementioned areas (Evans & Leighton, 2014). This approach is important to tackle areas 

such as zoonotic diseases, antimicrobial resistance, disease prevention, health improvement, 

and health promotion among many others. Integrating One Health earlier in education is a 

crucial step towards embracing this approach, helping students become more collaborative and 

embrace the interconnectedness between humans, animals, and the environment. In an article 

by Villanueva-Cabezaz et al. (2022), the authors advocate for the integration of One Health 

earlier in education versus in post-graduate studies. They argue that incorporating a One Health 

approach after undergraduate studies and in more defined areas, such as veterinary medicine 

and medicine, can impede fully embracing One Health, because they are already siloed to their 

specific fields. An example of One Health curriculum being incorporated earlier on in education 

was in the undergraduate curriculum at the University of Melbourne in 2018. Students at the 

University of Melbourne must study topics outside their own degree program. These One Health 

topics challenged students’ perceptions, encouraged complementary methods to approach 

problems, encouraged systems thinking, and encouraged collaboration among students 

(Villanueva-Cabezaz et al., 2022). We do not want to continue isolating roles and positions, but 

rather embrace and encourage collaboration from the beginning. Therefore, a grant was written 

by the Kansas Department of Health and Environment (KDHE) to create One Health lesson 

topics to share across Kansas, in K-12 classrooms, which covers kindergarten through 12th 

grade, to increase exposure of a variety of One Health topics to students.  
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I had the pleasure of working alongside Dr. Erin Petro (DVM, MPH), and many others at 

KDHE and other organizations to create these lessons. Dr. Erin Petro graduated with a Doctor 

of Veterinary Medicine (DVM) from Oklahoma State University College of Veterinary Medicine. 

She later went back to pursue a master's in public health (MPH) from Kansas State University. 

Dr. Erin Petro has had a diverse public health background including working as an active-duty 

air force public health officer, working as an epidemiologist for the Jackson County Health 

Department, and currently serving in the Minnesota Air National Guard taking on a similar public 

health officer role as in the air force and working as the State Public Health Veterinarian at 

KDHE. 

Furthermore, as mentioned above, a One Health approach is important for approaching 

infectious diseases. Most of the emerging and known infectious diseases are zoonotic, 

transmitted from animals (Acharya et al., 2020). A zoonotic disease with a high mortality rate 

that is a global health concern is rabies. According to the World Organization for Animal Health 

(WOAH), the mortality rate for rabies is nearly 100% in both humans and animals. 

Approximately 55,000 people die from rabies each year across the world (Acharya et al., 2020). 

In one study by Gan et al., investigating the global burden of rabies in 1990 versus 2019, 

researchers found that the worldwide incidence rate of rabies decreased from 45.99 cases per 

10,000,000 person years to 18.45 cases per 10,000,000 person years. The researchers also 

found that areas with a lower sociodemographic index had a higher incident rate of rabies 

compared to countries of higher sociodemographic index, at 48.70 cases per 10,000,000 person 

years and 0.14 cases per 10,0000,000 person years, respectively (Gan et al., 2023). Rabies is 

endemic in many Asian and African countries, except for areas that have not shown signs of 

dog rabies cases and areas that have been declared rabies free (Acharya et al., 2020).  

Moreover, one area where rabies has a high incidence rate, at 1.21 cases per 100,000 

person years in 2019, is Nepal (Gan et al., 2023). To work towards managing rabies, Nepal 

implanted a control program including a guideline for rabies vaccines; however, the guideline is 

heavily focused on human Post-Exposure Prophylaxis (PEP), not considering all other areas 

that play a role including animal rabies/vaccination. This revealed to researchers that focusing 

on just one piece to the puzzle is not an effective approach to managing rabies (Acharya et al., 

2020). In North America, rabies is an example of a zoonotic disease where a One Health 

approach can be effective in managing it (Vercauteren et al., 2012). In the 20th century, a 

national rabies control effort was established which intertwined these different areas, including 

veterinary and human medicine, public health, and wildlife biology (Vercauteren et al., 2012). 

Today, and since the adoption of taking a One Health approach to rabies, human rabies cases 
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in the U.S. are rare, with about one to three occurring per year (Centers for Disease Control and 

Prevention [CDC], 2021). According to the CDC, the ten-year incidence of rabies from 2009 to 

2018, was 25 human cases. However, there are still hundreds of thousands of animals 

undergoing rabies testing and 30,000 to 60,000 individuals receiving Rabies Post-Exposure 

prophylaxis (PEP) each year (CDC, 2021). Per the CDC, PEP is, like mentioned above, a Post-

Exposure Prophylaxis regiment that consists of two parts: the first is a human rabies immune 

globulin and a single dose of rabies vaccine given on day one of exposure. Then, a rabies 

vaccine is given again on days three, seven, and 14 (CDC, 2021). Therefore, even though we 

have made progress, there is still room for improvements to be made. The key elements 

needed to work towards eradicating rabies include focusing on rabies surveillance and control, 

domestic animal vaccination, and human PEP. With that being said, the second and third 

project I was a part of was an analysis of rabies immunization data using the Kansas WebIZ 

(KSWebIZ), an immunization registry system used by doctors and health clinics administering 

rabies vaccines, and the Electronic Surveillance System for Early Notification of Community-

based Epidemics (ESSENCE) database, a hospital-based surveillance system that captures 

emergency room visits. These are two forms of surveillance that the United States uses to help 

track rabies data from both immunization administration and rabies-related emergency room 

visits. 
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Chapter 2 - Learning Objectives and Project Description 

My Applied Practice Experience (APE) took place at KDHE and began in September 

2022 and ended in July 2023. My APE consisted of three parts: creating One Health lesson 

plans for Kansas kindergarten through 12th grade students, a Rabies WebIZ data analysis 

project, and an ESSENCE rabies data project. The first project I was involved in was creating 

One Health lesson plans for K-12 students across Kansas, with the plan to pilot them in the Fall 

and display them on the KDHE website for all teachers to access (Appendix 1 and 2). The 

second project I had the opportunity to be a part of involved data analysis of PEP administration 

across the state of Kansas using the KSWebIZ database. These analyses were shared at a 

rabies vaccination conference in June 2023 to provide county health departments information 

relating to rabies data throughout Kansas (Appendix 4). This information included the number of 

doses administered per month over the 5-year-span, demographic data including doses by age, 

sex, and funding source, and number of doses administered by county. The third project 

involved exploring data exported from ESSENCE to examine the burden of animal bites in 

hospitals, find the number of rabies cases, and determine the amount of PEP administered in 

emergency rooms (Appendix 5). My responsibilities, aside from participation in the projects, 

included attending biweekly meetings with Dr. Petro, where I was able to provide updates on the 

status of my project and receive guidance, direction, and feedback on my final product. 

Secondly, I had weekly meetings with Stephanie Lindemann, an advanced epidemiologist at 

KDHE, where I shadowed and worked alongside her for the WebIZ data analysis project. I also 

met with a team of epidemiologists weekly and then once a month to discuss and collaborate on 

the ESSENCE project. 

 Furthermore, I had the opportunity to sit in on monthly Project/Budget update meetings 

led by Beth Gunsalus, the K-12 Education and Outreach Project manager leading the One 

Health lesson plan grant, where I was able to learn more about the grant and the work I was 

contributing to. The grant consisted of three components: the One Health lesson plans, a mobile 

lab, and a museum exhibit. I also had the opportunity to attend the monthly Centers for Disease 

Control and Prevention One Health Updates. These meetings included partners, individuals, 

and nongovernmental members that came together to collaborate and share information or 

updates on projects and research they have been working on. These meetings allow individuals 

from all fields to gain a better understanding of disease, specifically SARS-COV-2 and its impact 

on humans and animals. It was an interesting experience listening in on these monthly calls and 

learning more about an area of One Health I am not too familiar with. It was also interesting to 
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learn more about research that scientists have been conducting across the country, specifically 

with COVID. Lastly, I had the opportunity to attend a few meetings with KDHE, where the whole 

department came together to discuss the events that happened that day and any calls, they 

received that day. It was interesting to be able to observe these meetings and be exposed to 

how things work at the health department.  

 

Objectives for Field Experience: 

 Develop One Health Lesson plans with the topics of the Human-Animal Bond and 

Spread of Infectious Diseases for K-12 students under the CDC Grant for Public Health 

Emergency Response: Public Health Crisis. 

 Collaborate with an advisory team to decide on course of action for lesson plans, choose 

a template that all members can use for their lesson plans, and create a timeline for the 

project to ensure plans were completed before the end of the grant. 

 Work with a team of epidemiologists to analyze emergency room data from hospitals 

across Kansas using ESSENCE.  

 Work alongside an epidemiologist to analyze and interpret KSWebIZ rabies data that will 

later be shared at a rabies vaccination conference. 

 

 

Chapter 3 - Results 

Before starting the project, I was able to discuss with Dr. Petro the goals of the One 

Health Lesson plan grant. I was given the chance to sit in on an advisory committee where we 

could choose topics that would be the most impactful in the classroom. The advisory committee 

was also tasked with deciding on a timeline to have the lesson plans completed to satisfy the 

grant. The major topics included a history of One Health, Spread of Infectious Diseases, One 

Water One Health, Human-Animal Bond, Natural Disasters and One Health, Global One Health, 

Air Quality/Pollution, Handwashing, and Comparative Health. The advisory team then went on 

to decide what areas each member would work on.  

The topics I was assigned included the Human-Animal Bond and Spread of Infectious 

Diseases. Most of the daily lesson plan work involved researching the two topics and looking for 

ways to adapt the content to make it more comprehensible yet engaging for students of all ages. 

The first lesson included a hands-on activity demonstrating disease spread in a population in 
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addition to a case study examining a salmonella outbreak. The case study was a significant 

contribution because of the history behind it in Kansas. I was connected to a retired KDHE 

environmental lawyer, Marvin Stottlemire, who worked with Steve Paige, the epidemiologist 

responsible for identifying the source of the salmonella outbreak in Kansas in the 1980’s, He 

was able to share more information about the process behind identifying the source and the law 

that was established because of this case that banned the sale of small turtles due to 

salmonella contamination. I incorporated this real-world example into the lesson for students to 

explore while honoring the work of a previous epidemiologist (Appendix 1). The second lesson 

plan highlighted the benefits and drawbacks to the human-animal bond and the history of the 

bond. It was important to highlight the pros and the cons to this relationship to help build 

awareness around the consequences of both (Appendix 2).   

The goal was to complete the lesson plans by the Spring 2023 Semester to send them 

to Wichita State University (WSU). We partnered with WSU on the lesson plan portion of the 

grant, and their role was to help facilitate our meetings and edit the final product. It was 

important that the lesson plans from each team member were cohesive before making them 

available to the public. Once the editors from WSU completed the editing for each lesson, I met 

with them to review the product and ensure no aspects were missing. I was able to create two 

elementary, three middle school, and three high school lesson plans, which will be available on 

KDHE’s website in summer/early fall 2023.  

The goal for the One Health lesson plans is to pilot the lessons in Fall 2023 in 

classrooms across Kansas. The advisory team plans to create an introductory video explaining 

the goal and purpose of these lesson plans to catch the interest of potential educators to pilot 

them. Once these lessons are piloted, the teachers chosen will be given the chance to provide 

feedback about how the lesson went in their classrooms so any changes can be made for the 

future. These lesson plans will also be housed on the KDHE website, where any teacher can 

access and incorporate them into their classrooms.  

The second project I played a role in was the Rabies WebIZ Project. I was given the 

opportunity to shadow and work alongside Stephanie Lindemann (MPH), an epidemiologist at 

KDHE, as she worked through the data analysis of the project. To conduct the analysis, 

Stephanie extracted rabies vaccination data over a period of five years, from 2018 to 2022, in 

Kansas from WebIZ and imported it into a Statistical Analysis Software system (SAS). The data 

imported into SAS included a unique patient id, vaccination date, vaccination code, age, gender, 

patient zip, patient county, funding source, and vaccination type, which include rabies immune 

globulin and rabies vaccine. From there, Stephanie walked me through the different coding used 
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in SAS to “clean up the data,” where any duplicate entries and pre-determined exclusions were 

deleted, making it easier to analyze the data. The exclusions included in the analysis consisted 

of patients that were 18 years old or older that received only 2 days of rabies vaccine on days 

zero and three. This was an exclusion criterion because it would be impossible to differentiate 

between previously vaccinated patients that are receiving the two doses for PEP after an 

exposure and unvaccinated patients that started the vaccination series and did not continue. 

This discontinuation of the vaccination could be because they did not complete the schedule or 

because the animal tested negative for rabies, either which we did not have the information for 

during the analysis.  

From these steps, we were able to extract data using SAS for the number of doses per 

month over year over the five-year period, doses administered by sex, doses administered by 

age group, doses administered by funding source, and doses administered by region. Stephanie 

also showed me how to do a similar data analysis using Microsoft Excel, more specifically Pivot 

tables. I was then given the opportunity to use the data exported from WebIZ and imported into 

Microsoft Excel to work with Pivot tables to analyze the data on my own (Appendix 3). I was 

responsible for creating the data tables for the variables mentioned previously for further 

analysis. In each of the extracted data sets, the doses were further divided into rabies immune 

globulin and rabies vaccines to show a more accurate count of both for the analysis. As can be 

seen in figure 3.1, doses typically increase over the summer months, and there is a sharp 

increase shown in the summer months of 2021 as well as 2022. For doses administered by sex 

in table 3.1, there is a slightly higher number of males receiving the vaccine compared to 

females. In table 3.2, doses administered by age group, the 19- to 29-year-old age group 

showed a higher number of doses administered compared to the other age groups. In table 3.3, 

data revealed a greater number of doses of vaccine being administered to individuals with 

private insurance versus public. Lastly, as can be seen in table 3.4, the Northeast region of 

Kansas produced a higher number of vaccine administration, and it also happens to be the 

metro area. It is important to note that further statistics and analysis would need to be performed 

to confirm the results as statistically significant.   
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Figure 3.1 Graph of Doses Administered by Month per Year 

 

 

 

 

Table 3.1 Number of Doses Administered by Sex 

 

 

Table 3.2 Doses Administered by Age Group 

0

100

200

300

400

500

600

700
2

0
1

8
 J

an

2
0

1
8

 M
ar

2
0

1
8

 M
ay

2
0

1
8

 J
u

l

2
0

1
8

 S
e

p

2
0

1
8

 N
o

v

2
0

1
9

 J
an

2
0

1
9

 M
ar

2
0

1
9

 M
ay

2
0

1
9

 J
u

l

2
0

1
9

 S
e

p

2
0

1
9

 N
o

v

2
0

2
0

 J
an

2
0

2
0

 M
ar

2
0

2
0

 M
ay

2
0

2
0

 J
u

l

2
0

2
0

 S
e

p

2
0

2
0

 N
o

v

2
0

2
1

 J
an

2
0

2
1

 M
ar

2
0

2
1

 M
ay

2
0

2
1

 J
u

l

2
0

2
1

 S
e

p

2
0

2
1

 N
o

v

2
0

2
2

 J
an

2
0

2
2

 M
ar

2
0

2
2

 M
ay

2
0

2
2

 J
u

l

2
0

2
2

 S
e

p

2
0

2
2

 N
o

v

Doses Administered per Year

Vaccine

Rabies Immune Globulin Rabies Vaccine Total

Male 697 7231 7928

Female 672 5738 6410

Total 1369 12969 14338

Doses Administered by Sex

Vaccination Type
Sex
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Table 3.3 Vaccines Administered by Funding Source

 

 

 

 

 

 

 

 

 

Table 3.4 Doses of Rabies Vaccine and Immune Globulin Administered by Region 

Rabies Immune Globulin Rabies Vaccine Total

0 to 9 years old 137 1803 1940

10 to 18 years old 175 1688 1863

19 to 29 years old 273 3084 3357

30 to 39 years old 254 2054 2308

40 to 49 years old 151 1279 1430

50 to 59 years old 155 1305 1460

60 to 69 years old 104 981 1085

70 years or older 120 775 895

Total 1369 12969 14338

Doses of Rabies Vaccine and Immune Globulin Administered by Age Group

Vaccination Type
Age Group

Immune Globulin Rabies Vaccine Total

Private 177 5334 5511

Public 0 342 342

Total 177 5676 5853

Vaccine Type

Funding Source by Vaccination Type

Funding Source

Frequency Missing = 8485
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Stephanie presented the data we obtained from the analysis at a vaccination conference 

in June 2023 with health care officials across Kansas, which included the demographic data and 

best practices for vaccination (Appendix 4). A future goal is to create a map of high-risk areas 

using the county data we gathered from the analysis and overlaying that with a map of the 

rabies-positive animals throughout Kansas. The goal is to display this map on the KDHE 

website for the public to have access to. Providing access to this information can help to provide 

a warning to individuals of the risks in their area and help control the amount of animal 

bites/PEP administered in those areas.  

Lastly, the third project I was a part of was an analysis of ESSENCE data using multiple 

queries involving animal bite emergency department visits and Rabies PEP administration. 

According to the CDC, ESSENCE is a surveillance system that allows you to monitor and 

analyze syndromic data. The main areas we were exploring included the burden of animal bites 

in emergency departments, the number of rabies-related emergency department visits, and the 

number of patients receiving PEP. I had the opportunity to collaborate with a team of three 

epidemiologists from KDHE, including Stephanie from the previous project, Henri, and Gabe, 

and met with them on a weekly basis to discuss the project.  

Furthermore, we used two queries, a code used to extract data from the surveillance 

system, one from the CDC and one written by another KDHE epidemiologist, that included data 

about animal bite emergency room visits. We examined data in ESSENCE using these queries 

which covered the dates of January 1, 2022 to December 31, 2022. I was responsible for 

analyzing about 300 of the data entries from hospitals across Kansas, where I recorded the 

number of emergency room visits that were a potential rabies exposure due to an animal bite 

and recorded if PEP was administered. The inclusion criteria for this project included cases that 

involved animal bites, which was used to determine the burden of animal bites in the emergency 

Rabies Immune Globulin Rabies Vaccine Total

Northeast Kansas 621 6168 6789

Southeast Kansas 60 431 491

North Central Kansas 79 967 1046

South Central Kansas 403 2407 2810

Northwest Kansas 25 419 444

Southwest Kansas 33 195 228

Total 1221 10587 11808

Frequeny Missing = 2530

Doses of Rabies Vaccine and Immune Globulin Adminstered by Region

Region
Vaccine Type
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department, even if the animal was vaccinated for rabies or was not a common reservoir of the 

rabies virus. Exclusion criteria specifically for the data involving PEP included those positive 

rabies cases that did not mention any form of immunization (Appendix 6). 

 

 

Chapter 4 - Discussion 

The overall goal of the first part of my APE was to create One Health lesson plans for a 

CDC Grant for Public Health Emergency Response. The purpose of the One Health Lesson 

plans included introducing and exposing K-12 students to One Health topics. This exposure 

helps create collaboration between students and helps them understand the interconnectedness 

between humans, animals, and the environment. These are key to tackling many of the complex 

problems we face today that require expertise in multiple fields. The One Health lesson plan 

portion of the grant took longer than expected, but we got a grant extension from the CDC to 

continue work as needed over the next year. Therefore, the goal is to pilot our lessons plans 

come Fall Semester 2023 in K-12 classrooms across Kansas. WSU and KDHE are working 

together to find teachers willing and interested in piloting these plans. These teachers will also 

be given the opportunity to provide feedback on the lessons via an evaluation tool. The 

feedback captured will be used to gauge the lesson plans' effectiveness and allow for changes 

that will better serve future teachers and students.The goal of the second project I was a part of 

was to analyze rabies immunization data within Kansas over five years. While we were able to 

achieve this goal, there were limitations that are important to mention. Limitations we 

experienced with the data analysis included underreporting in the WebIZ system. Reporting of 

rabies vaccinations was not required until July of 2020, so from 2018 to July 2020 the data was 

not representative of the actual count of rabies vaccinations during that time. A second limitation 

of the project was there many records that were incomplete. Some health care facilities did not 

include address information for the patient or address information for the administration site 

which affected the analysis for county information.  

Furthermore, limitations that affected our data analysis and prevented us from being 

able to present data for schedule adherence included the inability to differentiate between 

individuals that were previously vaccinated and those that received the first two doses but did 

not complete the rest of the series of vaccinations. Reasons that may have led to this scenario 

include an animal testing negative for rabies or the individual not continuing with the series. 

Because of this limitation, we were not able to include individuals that only received two doses, 
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on days one and days three. Secondly, as of May 6, 2022, the Advisory Committee on 

Immunization Practices (ACIP) released new recommendations for Rabies Pre-Exposure 

Prophylaxis (PrEP) schedule which also made it difficult to perform the schedule adherence 

analysis. Per the CDC, the new recommendation laid out by the ACIP requires a two-dose PrEP 

schedule versus the original recommendation of a three-dose. Therefore, due to the limitations 

of the data we ultimately decided not to include this data in the overall analysis. 

Furthermore, even with the limitations mentioned above, the data analysis is a vital 

component to share with others around the state of Kansas to highlight areas of importance or 

improvement needed in relation to rabies vaccinations. For instance, information on patient 

demographics can help to highlight individuals that may be at a higher risk of rabies contact. 

Further studies and data analysis would need to be conducted, but the information presented is 

a great starting point for discussion into these topics. Lastly, the vaccine county data gathered is 

beneficial in identifying higher rabies risk areas throughout Kansas. Displaying this information 

on KDHE’s website can make it easily accessible for residents throughout Kansas to be alerted 

of these high-risk areas and consequently be more cautious around animals in those areas.  

Lastly, the goal of the third project I played a role in was to analyze Kansas emergency 

room department data related to animal bites/rabies using the surveillance system ESSENCE. 

Like the previous project, there were limitations that came up throughout our work together. The 

first limitation involved the queries used to analyze. Initially, the queries chosen from ESSENCE 

included extra data entries that were not relevant to the goal of the project. For instance, the key 

words we were searching for in the surveillance system included terms like “animal bite,” 

“rabies,” and “bat.” However, this also pulled emergency room visits that had descriptions with 

words containing those terms. While one of the epidemiologists was able to make a code that 

excluded any of those words containing the searchable terms, it took a while to get to the point 

of settling on the two queries we used for the analysis, which delayed the project. Furthermore, 

even with the exclusions, there were some irrelevant data entries present. For instance, there 

were quite a few entries of patients that were hit with baseball “bats” or that had a fall in a 

“bathroom” that were not excluded from the query, which required a bit more time to analyze 

and manually exclude from the analysis. In addition, another limitation included incomplete data 

entries because some health care facilities do not report chief complaints or triage notes and 

leave out ICD coding which could be helpful in identifying rabies vaccination administration. 

There were many emergency department visits that were classified as rabies positive cases, 

however, there was no mention of the patient receiving PEP. Therefore, these cases were 

classified as no for PEP administration even though the patient may have received the vaccine. 
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In the end, like the second project, the information from the project is still helpful in 

gaining more knowledge about animal bites, rabies, and PEP administration in Kansas. The 

next step of the project is to take the data gathered from each of the team members and explore 

more about the aforementioned areas to help reduce the burden of animal bites in hospitals and 

ultimately reduce the exposure to rabies. Due to time constraints, my contribution to the project 

ended with reviewing a portion of the overall data extracted from ESSENCE. However, the data 

I was able to review by hand along with the data from the team of epidemiologists I worked with 

was presented to KDHE at an Investigations, Data and Epidemiology in Action Presentation. 

The data analysis that was shared during the presentation included the distribution rabies-

related emergency department visits by age group, distribution by sex, distribution by county, 

and the proportion of rabies-related emergency department visits associated with rabies 

vaccination.  

  

 

Chapter 5 - Competencies 

Table 5.1 Summary of MPH Foundational Competencies 

Number and Competency Description 

3 

Analyze quantitative and qualitative data 

using biostatistics, informatics, computer-

based programming, and software, as 

appropriate. 

This competency was attained in the Rabies 

WebIZ project and ESSENCE project. In the 

first project, data was pulled from KSWebIZ 

and then analyzed in SAS as well as 

Microsoft Excel. Information such as doses 

administered per age group, county, sex, 

and funding source were highlighted as well 

as doses per month over a five-year period. 

In the second project, emergency room data 

was pulled from ESSENCE and then 

analyzed in Microsoft Excel. Information 

including the burden of animal bites visits, 

number of rabies-related emergency 

department visits, and the number of patients 

receiving PEP. 
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4 
Interpret results of data analysis for public 

health research, policy, or practice. 

This competency was attained in the Rabies 

WebIZ project as well, where the data 

mentioned above was used to find trends in 

demographic data and seasonality of rabies 

cases. 

18 
Select communication strategies for 

different audiences and sectors.  

This competency was attained in the One 

Health lesson plan project where my job was 

to determine the best way to present One 

Health information, specifically on the spread 

of infectious diseases and the human-animal 

bond, to a wide age-range audience. 

19 

Communicate audience-appropriate 

public health content, both in writing and 

through oral presentation.  

This competency was attained in the One 

Health lesson plan project, where I had to 

take topics that can be highly scientific and 

technical and make it easily accessible and 

comprehensible for teachers and students. 

21 
Perform effectively on interprofessional 
teams. 

This competency was attained in all three 

projects I was involved in. While working on 

the projects, I collaborated with professionals 

with many diverse backgrounds. These 

backgrounds included areas such as 

educators, Public Health veterinarian, 

epidemiologists, and project managers. To 

ensure the success of the projects, it was 

important to work effectively together as a 

team. It was interesting to be able to gain 

perspective from the many different areas of 

backgrounds that each team member 

brought to the projects. 

 
Competency three involves different ways of analyzing quantitative and qualitative data 

and this was achieved during the WebIZ Rabies project. This project consisted of pulling rabies 

immunization data over a 5-year period, from 2018-2022. The data was then imported into the 

Statistical Analysis Software Version 9.4 (SAS), which was used to analyze the data allowing us 
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to observe the differences in age groups, sex, funding source, and doses administered per 

month. The data was also imported from SAS to Microsoft Excel, where charts and graphs were 

created to further understand the data. In the second project, we used two different queries, or 

codes used to extract data, to extract emergency room department visit data relating to animal 

bites and import the data into Microsoft Excel. From there, we were able to manually review the 

emergency room department data to gather information on the burden of animal-bite visits, the 

number of rabies-related emergency department visits, whether justified or not, and the number 

of patients receiving PEP at these visits.    

Competency four highlights interpreting results of data analysis for public health practice. 

This competency was satisfied in the Rabies WebIZ project as well. I was able to work along-

side an epidemiologist to analyze rabies vaccination data. This information was then presented 

at an immunization conference with other health departments and physicians to better 

understand rabies and rabies immunization trends throughout Kansas. 

Competency 18 involves using different communication strategies based on the 

audience you are trying to reach. This competency was achieved during the lesson plan 

development project. The goal of creating the One Health lesson plans was to be able to share 

information on infectious diseases and the human-animal bond with a wide age-range audience. 

I had to take at times highly technical and scientific terminology and concepts and find different 

activities that would best communicate this information to students of all ages, including videos 

highlighting the spread of disease and the human-animal bond, class discussions, hands-on 

lab-type activities to simulate the spread of disease, or epidemiological type activities.  

Competency 19 highlights using audience-appropriate communication in writing and 

presentation. This competency was addressed during the One Health lesson plan projects as 

well. When working with the advisory team and working on the lesson plans individually it was 

imperative to keep the audience in mind to ensure the ease of delivery of information. The 

audience that we were looking to reach not only included students, K-12, but the teachers that 

would be using the information in their classrooms as well. The goal was to make these One 

Health lessons easily accessible and comprehensible. I included background information on 

One Health; this included information on infectious diseases, the diverse ways diseases spread, 

pandemics, endemics, and epidemics, history of the human-animal bond, and benefits and 

drawbacks to the human-animal bond among many others. 

Competency 21 involves working effectively with an interdisciplinary team. This 

competency was addressed in all three projects during my internship. On the One Health lesson 

plan project, I worked alongside an advisory team made up of educators, project managers, and 
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Public Health Veterinarians. It was interesting to be able to work with such a diverse team and 

gain perspective and direction from all areas of background when approaching these One 

Health Lesson plans. On the KSWebIZ and ESSENCE Rabies Project, I had the opportunity to 

work with multiple epidemiologists with wide ranges of backgrounds. I enjoyed learning more 

about their work and their approaches. Working with these different professionals further 

opened my eyes to the importance of taking an interdisciplinary approach which allows you to 

gain new insights and ideas about problems that you may not have had before.  

Table 5.2 MPH Foundational Competencies and Course Taught In 

22 Public Health Foundational Competencies Course Mapping 
MPH 
701 

MPH 
720 

MPH 
754 

MPH 
802 

MPH 
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  

Leadership 
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22 Public Health Foundational Competencies Course Mapping 
MPH 
701 

MPH 
720 

MPH 
754 

MPH 
802 

MPH 
818 

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: 

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 response to infection.  

3 Environmental/ecological influences 
Examine the influence of environmental and 
ecological 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 agents.  

 

Knowledge of modes of disease causation of an infectious agent is key to preventing 

and managing disease, especially rabies. Through my course, DMP 850 Domestic Animals 

Immunology, I learned about how different infectious agents, whether that be a virus, bacteria, 

fungi, or parasite cause disease which helped lay the groundwork needed to understand the 

rabies virus. While it was not necessary to have this prior knowledge, it was helpful to be able to 

understand the background behind the virus when looking at immunization data. This 
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background knowledge was also helpful in developing lesson plans emphasizing disease 

spread. 

The knowledge of immunology and the hosts response to infection, specifically adaptive 

immunity, is a key part of understanding how vaccination works. While not a key part of the 

projects I was a part of during my APE, I gained the knowledge needed about a host’s immune 

response through my DMP 850 Immunology course. I learned about the diverse ways an 

animal’s immune system reacted to different foreign pathogens, and symptoms that would 

develop because of the response. Even though the course was solely focused on domestic 

animal immunology, many of the symptoms and responses are similar, if not identical in 

humans. 

When developing the human-animal bond and spread of infectious diseases lesson 

plans, I drew upon the knowledge of environmental and ecological influences on disease spread 

I gained from both my MPH 802 Environmental Health and DMP 710 Introduction to One Health 

courses. Climate change and urbanization among others can lead to greater interactions 

between humans and animals which are drivers for disease spread. These environmental and 

ecological influences can at times be seen in animals long before humans, therefore can identify 

disease sentinels. This was another big concept I learned about in my courses that I was then 

able to translate over into my APE when developing lessons for students. 

Disease surveillance and risk factors are two big areas I learned in both my MPH 754 

Introduction to Epidemiology and DMP 710 Introduction to One Health courses. I learned about 

the importance of disease surveillance for disease control and eradication of disease. One of 

the biggest concepts of disease surveillance taken away from these courses was the two 

diverse types; active and passive surveillance and the scenarios in which one would be used 

over the other. I had the opportunity to work on two projects involving disease surveillance using 

two different online databases: ESSENCE and WebIZ. ESSENCE and WebIZ are both 

programs that allow for disease tracking and tracking rabies immunizations respectively, which 

help to monitor rabies within any given state. These methods are an important part of being able 

to track and manage rabies cases throughout Kansas. 

The fifth competency involves the role of vectors, toxic plants, and other toxins in 

infectious diseases which I was introduced to during my MPH 802 Environmental Health and 

DMP 710 Introduction to One Health courses. Throughout both courses, I gained a clearer 

understanding about vector-borne diseases, such as malaria, West Nile encephalitis, and Lyme 

disease. From my MPH 802 Environmental Health course I learned more about toxic plants and 

toxins, how they can build up over time in the environment, and how they can cause disease. 
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These courses laid the foundation I needed around these topics that I was able to translate over 

into my APE. These topics, specifically vectors, were an important part of my lesson plan 

development on the spread of infectious diseases. I was able to use the knowledge I gained on 

vectors/vector-borne diseases to create a lesson that shared the different mechanisms of 

disease spread. 
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Appendix 1 – Spread of Infectious Diseases Lesson Plans 

 Appendix 1.1 - Spread of Infectious Diseases Elementary School 

Lesson Plan  
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 Appendix 1.2 – Spread of Infectious Diseases Middle School Teacher 

Notes 
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 Appendix 1.3 – Spread of Infectious Diseases Middle School Lesson 

Plan 
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 Appendix 1.4 – Spread of Infectious Diseases High School Teacher 

Notes 
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 Appendix 1.5 – Spread of Infectious Diseases High School Lesson 

Plan 
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 Appendix 1.6 – Infectious Diseases High School Case Study Activity 
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Appendix 2 – Human-Animal Bond Lesson Plans 

 Appendix 2.1 Human-Animal Bond Teacher Notes 
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 Appendix 2.2 – Human-Animal Bond Elementary Lesson Plan 
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 Appendix 2.3 – Human-Animal Bond Middle School Lesson Plan
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 Appendix 2.4 – Human-Animal Bond High School Lesson Plan 
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Appendix 3 – Procedure for Data Analysis and Table Creation 

using Pivot Table Function on Microsoft Excel Version 230 

1. Export 2018 to 2022 rabies immunization data, including unique patient id, vaccination 

date, vaccination code, age, gender, patient zip code, patient county, funding source, 

vaccination type, age group, and region from KSWebIZ and import into SAS Version 9.4. 

Once in SAS, export data to Microsoft Excel. 

2. Once the data is imported to Excel, click Insert and click Pivot Table. Then, click the 

option “from table/range”. A new box will pop up and ensure that Table 1 is selected in 

the box as the range and new worksheet should be checked in under the “choose where 

you want the PivotTable to be placed” section in the box (example below). 

 

 

3. Once the new sheet opens, click on the Pivot Table fields section on the right side of the 

screen (example below). To create a table for the number of doses each month over the 

5-year span, check in the boxes for vaccination type, vaccination date, and years. 

Ensure to click the drop-down arrow next to vaccination type, which will bring up a 

separate filter box. Uncheck “unknown” in the box and click “OK.” These steps should 

auto-populate all three fields into the rows section directly below the Pivot Table Fields. 

Click and drag the vaccination type from the rows section to the columns section and 

leave the years and vaccination date in the rows section as is. A table should begin to 

appear in the field to the left. Go back to the top to the “choose fields to add to report” 

section. Then, click and drag the vaccination type to the values section. This should 

automatically covert vaccination type to count of vaccination type. The table should be 

completed after this step. 
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4. To create a graph of the data, click insert from the top bar and click recommended 

charts. Click on the columns cluster option and then click “OK.” This will display the 

years, months, and count of vaccination in a clustered bar graph.  

 

5. Repeat step three to create a table for doses administered by sex, doses administered 

by age group, doses administered by funding source, and doses administered by region. 

a.  by checking the boxes for vaccination type and gender. Ensure to click the drop-

down arrow next to vaccination type, which will bring up a separate filter box. 

Uncheck “unknown” in the box and click “OK.” Click and drag the vaccination 

type to columns section and leave sex in the rows section. Then, drag the 

vaccination type from the “choose fields to add to report” section to the values 

section to get the count of the vaccination type. The table should be complete 

after this step.  

b. For the doses administered by age group, ensure to check the boxes for 

vaccination type and the age group. Ensure to click the drop-down arrow next to 

vaccination type, which will bring up a separate filter box. Uncheck “unknown” in 

the box and click “OK.” Then, click and drag the vaccination type to the columns 

section and leave the age group in the rows section. Click the vaccination type 

from the “choose fields to add to report” section and drag it to the values section 

to get the count of the type. The table should be complete after this step. 

c. For the doses administered by funding source, check the boxes for vaccination 

type and the funding source. Ensure to click the drop-down arrow next to 
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vaccination type, which will bring up a separate filter box. Uncheck “unknown” in 

the box and click “OK.” Then, click and drag the vaccination type to the columns 

section and leave the funding source in the rows section. Click the vaccination 

type from the “choose fields to add to report” section and drag it to the values 

section to get the count of the type. The table should be complete after this step. 

d. For the doses administered by region, check the boxes for the vaccination type 

and the regions. Ensure to click the drop-down arrow next to vaccination type, 

which will bring up a separate filter box. Uncheck “unknown” in the box and click 

“OK.” Then, click and drag the vaccination type to the columns section below and 

leave the region in the rows section. Click the vaccination type from the “choose 

fields to add to report” section and drag it to the values section to get the count of 

the type. The table should be complete after this step. 
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Appendix 4 – Rabies Immunization Presentation (Presented 

by Stephanie Lindeman but data utilized in presentation was 

partially produced by my project) 
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Appendix 5 – Sample of ESSENCE Rabies Records Manual 

Review for 2022 

 

Rabies Y/N PEP Y/N Notes if questionable Zipcode Sex Age Chief_Complaint_Combo Diagnosis_Combo

Y Y bit by stray dog, getting next dose of PEP67135 Female 14

pt bit by stray dog 2 weeks ago needing 

3rd rabies vaccination.;General medical

Z20.3 Contact with and 

(suspected) exposure to 

Y Y pt went in for next dose of rabies vaccine67135 Female 14

Patient states she is here for a rabies 

vaccine.;Vaccination

Z23 Encounter for 

immunization;Z23 

Y Y Dog bite 67135 Female 14 Dog bite/scratch;Dog bite

A82.9 Rabies 

unspecified;Z23 

Y N 67217 Male 29

mother's cat attacked by dogs. pt rescued 

cat but cat bit his R hand and scratched 

W55.01XA Bitten by cat 

initial encounter

Y Y racoon bite 67208 Male 17

Pt to the ER with c/o a bite from a racoon 

3 days ago. Pt states the tooth of the 

S83.92XA Sprain of 

unspecified site of left 

Y N bat encounter, no mention of rabies vaccine67152 Female 13

Laceration on forehead left side of face 

when patient was hit in the head by a bat 

S09.90XA Unspecified 

injury of head initial 

Y Y pt receiving last dose of PEP, cat bite67501 Female 13

Pt returning for 4th and final rabies 

vaccine after a previous cat bite.;General 

Z23 Encounter for 

immunization

Y Y feral cat bite 67501 Female 13

Patient was bit on the 6th by a feral cat 

here for her third rabies shot.;Vaccination

Z23 Encounter for 

immunization

Y Y returning for vaccine series 67501 Female 13

pt being seen for repeat rabies shot. pt 

denies any issues.;General medical

Z23 Encounter for 

immunization

Y Y dog bite 67211 Male 15

Pt is here for rabies shot.;Contact with 

and (suspected) exposure to rabies

Z20.3 Contact with and 

(suspected) exposure to 

Y Y pt getting 3rd rabies vaccine 67211 Male 15

needs 3rd rabies injection;Encounter for 

immunization

Z23 Encounter for 

immunization;Z23 

Y Y pt getting rabies vaccine 67211 Male 15

here for rabies shot;Encounter for 

immunization

Z23 Encounter for 

immunization;Z23 

Y Y dog bite 67211 Male 15

dog bite to left forearm at 0730;Open bite 

of left forearm initial encounter

Z23 Encounter for 

immunization;S51.852A 

N N metal bat mentioned 67401 Male 25

pt arrives w reports bilateral arm pain 

following assault w a metal bat. reports 

M79.601 Pain in right 

arm;M54.9 Dorsalgia 

Y Y bitten by bat, last rabies vaccine67205 Female 55

Pt to the ER for last rabies vaccine. Pt 

states she was bit by a bat and has 

Z23 Encounter for 

immunization

Y Y bitten by bat, next rabies vaccine67205 Female 55

Bit by a bat in St Louis Mo. Lives here 

came in for 2 vaccine. Reported no side 

T14.8XXA Other injury of 

unspecified body region 

N N 67203 Female 66

Pt c/o shaking and chills. Hypertensive for 

EMS has not taken BP meds today. BSG 

R68.83 Chills (without 

fever);E11.9 Type 2 

Y N cat bite, no mention of vaccination67060 Female 71

Pt to the ER with c/o a cat bite to the left 

lateral lower leg. Pt states the cat is a 

S81.852A Open bite left 

lower leg initial 

Y N dog bite 67213 Male 35

Pt presents to triage via EMS for a dog 

bite. Onset of injury PTA. Pt knows dog 

S51.852A Open bite of 

left forearm initial 

Y Y pt returning for 3rd rabies vaccine67217 Male 14

pt presents for the third rabies 

vaccine.;General medical

Z23 Encounter for 

immunization

Y Y dog bite, returning for next rabies vaccine67217 Male 14

Pt bitten by dog on Wed. Needs second 

rabies shot. No new problems. bite to left 

Z23 Encounter for 

immunization

YY Y dog bite, returning for next rabies vaccine67213 Male 11

Pt presents to ED for 2nd rabies shot 

after suffering a dog bite on wed.;Dog 

Z23 Encounter for 

immunization

Y N unknown dog bite, no mention of vaccine67207 Male 55

right hand dog bite 3rd knuckle. per pt 

unknown rabies vaccine of dog.;Dog bite 

S61.459A Open bite of 

unspecified hand initial 

Y Y encounter for rabies vaccine 67110 Female 67

rabies vaccination;Encounter for 

immunization

Z23 Encounter for 

immunization;Z20.3 

Y Y returning for rabies shot #3 67110 Female 67

rabies shot #3;Contact with and 

(suspected) exposure to rabies

Z23 Encounter for 

immunization;Z20.3 

Y Y returning for rabies shot #2 67110 Female 67

Pt presents to ED today for her second 

dose of rabies shot. She reports no 

Z23 Encounter for 

immunization;Z20.3 

Y Y rabies shot 67110 Female 67 RABIES SHOT;Encounter for immunization

A82.9 Rabies 

unspecified;Z23 

Y Y returning for last rabies vaccine 67056 Male 27

last rabies shot;Encounter for 

immunization

Z23 Encounter for 

immunization;Z23 

Y Y rabies vaccine 67056 Male 27 rabies vaccine;Vaccination

Z23 Encounter for 

immunization
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Appendix 6 – Rabies-related Emergency Department Visits 

Presentation (Presented by Henri Menger but data utilized 

was partially produced by my project) 

 

 


