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Introduction

• Bachelors in Biochemistry from Arizona State University
• Prior experience in Pharmaceuticals and Education
• Most recent experience as a Health Coach
• Current MPH Candidate 

– Emphasis in Infectious Diseases and Zoonoses
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Background

• One Health
– According to the WHO, One Health is defined as “an integrated, unifying 

approach that aims to sustainably balance and optimize the health of 
people, animals, and ecosystems. It recognizes that the health of humans, 
domestic and wild animals, plants and the wider environment (including 
ecosystems) are closely linked and interdependent” (1). 

– Importance of One Health in tackling “wicked” problems
• Complex problems that have many interdependent factors
• Require interdisciplinary approach

– One Health in the classroom
• After undergraduate studies, students are already siloed in their fields (2)
• Incorporating One Health earlier on in education can encourage collaboration and 

can help students embrace this interconnectedness (2)
• Most successful in diverse student cohorts, inclusive of all backgrounds (science, 

technology, mathematics, social sciences, arts) (2)
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Background
• Rabies

– Zoonotic disease, high mortality rate in humans and animals (nearly 
100% once symptoms are present)

– Human rabies is still a global issue, especially in developing 
countries 

• Endemic in many Asian and African countries 
– Majority of cases in humans are due to dog bites in these countries

• Taking a One Health approach to managing rabies
– Proven effective in the U.S.

• Rabies is rare, one to three cases per year
• Majority of human cases are due to contact with bats, raccoons, skunks, 

and foxes
– Room for improvement

• Each year there are 30,000 to 60,000 humans receiving post-exposure 
prophylaxis
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Applied Practice Experience

• Kansas Department of Health 
and Environment (KDHE)

• Mission: “To protect and improve 
the health and environment of all 
Kansans”

• Worked remotely
• September 2022 to July 

2023
• Preceptor

– Dr. Erin Petro (DVM, 
MPH)
• State Public Health 

Veterinarian at 
KDHE
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Projects

• Project One
– One Health Lesson Plans Development Project

• Lesson plans spanning grades kindergarten through 12th

grade
• Project Two

– Analysis of Kansas WebIZ Rabies Data
• Project Three

– Analysis of Kansas ESSENCE Rabies Data
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Products

• One Health Lesson Plans, spanning from kindergarten 
thru 12th grade, seven plans in total
– Lesson Topics

• Spread of Infectious Diseases and Human-Animal Bond

• Rabies Data Analysis Tables for KSWebIZ project
• Rabies Manual Data Review/Analysis for ESSENCE 

project
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Example Products from Project 1
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Example Products from Project 1
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Example Products from Project 1
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Example Products of Project 2
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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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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

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

Example Products of Project 2
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Immune Globulin Rabies Vaccine Total
Private 177 5334 5511
Public 0 342 342
Total 177 5676 5853

Frequency Missing = 8485

Vaccine Type
Funding Source by Vaccination Type

Funding Source



Example Products of Project 3
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Conclusion

• Why is a focus on One Health earlier in education important?
– Rise in complex problems we face today (zoonotic diseases, 

antimicrobial resistance, disease prevention) that require multiple 
disciplines in tackling 

• Why is a focus on rabies surveillance (PEP administration and 
emergency room visits) in Kansas important?
– Prevention

• Educate public
– Reduce burden of animal-bite/rabies-related emergency room visits
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Conclusion
• Limitations

– Project 1
• Time - expected to pilot in Spring 2023 but took a bit longer
• Won’t receive feedback from lessons this Spring 
• Extension on grant from CDC approved through the end of 2023

– Project 2
• Data limitations
• Individuals receiving more than one round of rabies series
• Incomplete data/Missing county data for patients
• Underreporting (reporting was not required until July 2020)
• Data entry errors

– Project 3
• Not all facilities report the areas needed for analysis (chief complaints)
• ICD-9 codes missing for some entries
• Not all health facilities have been onboarded to use ESSENCE
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Conclusion
• Future Directions/Current Status

– One Health Lesson Plans Project
• Pilot in Fall 2023
• Review Feedback from Teachers
• House lesson plans on KDHE website

– Rabies KSWebIZ Data Analysis
• Data was presented at an immunization conference in June 2023
• First step towards further analysis 

– More aware of limitations for the future
– ESSENCE Data Analysis

• Data was presented at a KDHE presentation on data and epidemiology
• Use data collected to reduce burden of animal bite related emergency visit
• Improve sensitivity and specificity of the query used
• Identify cases where PEP was administered but was unnecessary and identify 

cases where PEP was not administered but was necessary
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Competency 3

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

appropriate

• Competency achieved in Rabies WebIZ and ESSENCE projects
– Analyzed data exported from Kansas WebIZ in Statistical Analysis Software 

(SAS version 9.4) and in Microsoft Excel version 230
• Doses administered by age group, doses administered by sex, doses 

administered by funding source, and doses administered per month 
over 5-year period

– Analyzed data exported from ESSENCE in Microsoft Excel version 230
• Burden of animal-bite visits, number of rabies-related emergency room 

visits, number of patients receiving PEP
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Competency 4

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

• Competency achieved in Rabies WebIZ project
– Trends in demographic data and seasonality of rabies cases
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Competency 18

Select communication strategies for different audiences and 
sectors

• Competency achieved in One Health lesson plan project
– Responsible for determining most effective way to present One 

Health information, specifically on the spread of infectious 
diseases and the human-animal bond, to a wide age-range 
audience
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Competency 19

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

• Competency achieved in One Health lesson plan project
– Responsible for taking topics that can be highly scientific and 

technical and make it easily accessible and comprehensible for 
teachers and students
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Competency 21

Perform effectively on interprofessional teams

• Competency achieved in One Health lesson plan project, Rabies 
WebIZ project, and Rabies ESSENCE project
– Worked alongside professionals with diverse backgrounds. 

• 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 and it was interesting to be able 
to gain perspective from the many different areas of 
backgrounds that each team member brought to both projects
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Emphasis Area Competency 1

Pathogens/Pathogenic Mechanisms
Evaluate modes of disease causation of infectious agents

• DMP 850 Domestic Animals Immunology 
– 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 and in developing 
lesson plans emphasizing disease spread
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Emphasis Area Competency 2

Host response to pathogens/immunology
Investigate the host response to infection

• DMP 850 Domestic Animal Immunology
• Learned about the diverse ways an animal’s immune system reacted 

to different foreign pathogens, and symptoms that would develop 
because of the response

• Not a key part of my APE but it was helpful to have the knowledge 
of the immune response and vaccination prior to working on the 
projects
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Emphasis Area Competency 3

Environmental/ecological influences 
Examine the influence of environmental and ecological forces on infectious diseases 

• MPH 802 Environmental Health and DMP 710 Introduction to One 
Health 
– Climate change and urbanization among others can lead to 

greater interactions between humans and animals which are 
drivers for disease spread

– Environmental and ecological influences can at times be seen in 
animals long before humans, therefore can identify disease 
sentinels

– Was able to translate this knowledge over into my APE when 
developing lessons for students
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Emphasis Area Competency 4

Disease Surveillance
Analyze disease risk factors and select appropriate surveillance

• MPH 754 Introduction to Epidemiology and DMP 710 Introduction to 
One Health 

• Disease surveillance for disease control and eradication of disease
• 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
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Emphasis Area Competency 5

Disease Vectors
Investigate the role of vectors, toxic plants, and other toxins in infectious 

agents
• MPH 802 Environmental Health and DMP 710 Introduction to One Health 

– Vector-borne diseases, such as malaria, West Nile encephalitis, and 
Lyme disease

– Toxic plants and toxins, how they can build up over time in the 
environment, and how they can cause disease

• Provided the foundation I needed around these topics that I was able to 
translate over into my APE lesson planning projects
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Thank you
 Graduate Committee
• Dr. Mulcahy
• Dr. Adams
• Dr. Kastner
 APE Preceptor
• Dr. Petro
 Project Team Members
 Stephanie Lindemann
 Family
• My husband, my daughter (soon to be daughters), and my parents
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Thank You
Questions?
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