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Summary 

This report is an in-depth review of my time as an intern at the Riley County Health 

Department (RCHD) and my work with the Kansas Department of Health and Environment 

(KDHE). Both experiences provided me with the opportunity to integrate knowledge gained from 

my Master of Public Health (MPH) coursework into professional public health work. My 

experience at RCHD assisted in the further development of my knowledge of public health 

needs and capacities throughout Kansas. With KDHE, I was able to conduct a preliminary study 

with the goal of understanding and interpreting the relationships between extreme heat, social 

vulnerability, and respiratory illness in the context of public health resource necessities. 

 

Abstract 

Extreme heat poses a significant threat to several aspects of human health through the 

impact of physical, social, and environmental risk factors. Reducing the impact of extreme heat 

is crucial to promoting health for all. Research has shown associations between rising global 

temperatures and negative respiratory health outcomes. Temperatures in Kansas have been 

rising steadily and are predicted to continue to do so. Drastic changes in temperature without 

ample time for human acclimation results in certain populations being more highly vulnerable to 

its effects. This preliminary study was conducted with the goal of geographically identifying 

populations most vulnerable to extreme heat in Kansas. This identification was done using 

readily available extreme heat, social vulnerability, and respiratory illness data. The data were 

analyzed and interpreted using geographic information system (GIS) mapping. Census tract-

level data were visually explored to identify areas showing potentially associated extreme heat 

rates and COPD or asthma crude prevalence. Furthermore, using social vulnerability data, 

populations that are more likely to need related resources were identified. Results indicated that 

49.5% of census tracts that are considered highly socially vulnerable show a higher crude 

prevalence of chronic obstructive pulmonary disease (COPD) and asthma. Also, 30% of these 

census tracts fall within geographic areas with a higher-than-average number of annual days 

with recorded extreme heat conditions. Findings concluded that social vulnerability is a potential 

determinant of respiratory health. Future work is a necessity in improving respiratory health in 

areas with high rates of extreme heat. Exploring social vulnerability data in this context allows 

for a more targeted approach to this work. 

 



 

 

 

Subject Keywords: Asthma, Chronic Obstructive Pulmonary Disease, Social Vulnerability, 
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Chapter 1 - Literature Review 

Extreme heat is a substantial threat to human health, as it both directly and indirectly, 

impacts physical, social, and environmental health. Studies have shown that extreme heat 

events are associated with an increasing number of poor respiratory health outcomes, 

particularly in vulnerable populations (1). Globally, the severity and frequency of extreme heat 

days are increasing, making it a crucial effort to fully understand the relationships between 

extreme heat, social vulnerability, and respiratory health (2). 

Historically there have been several studies conducted exploring the relationships 

between extreme heat and respiratory health. A national study was conducted in the United 

States (US) in 2022 analyzing respiratory-related hospitalizations in vulnerable populations due 

to increased outdoor temperatures. This study discovered a steady and significant increase in 

the relative risk of hospitalization in elderly populations as the average daily temperature 

increased (3). The analysis explored several pathways for the risk of respiratory-related 

hospitalization including statistical controls for particulate matter 2.5 (PM2.5), PM10, and ozone 

(O3). The data presented concluded that the increased relative risk of respiratory-related 

hospitalizations due to increased average daily temperature cannot be solely attributed to air 

pollution (3). Therefore, though extreme heat is associated with increased levels of air pollution, 

more research to explore other potentially causative relationships between extreme heat and 

respiratory illness would be beneficial to vulnerable populations. 

Social vulnerability is a major determinant of health. The Centers for Disease Control 

and Prevention (CDC) created the Social Vulnerability Index (SVI) to measure vulnerability 

across census tracts in the United States (US) when threatened with external stressors. The 

index considers 16 census variables which can be summarized into the following categories: 

socioeconomic status, household composition and disability, minority status and language, and 

housing and transportation (4). The SVI allows for informed policy development, decision-

making, and preparedness efforts in several population circumstances. In an analysis of SVI 

and chronic respiratory disease mortality in the US, high overall SVI was associated with 

increased mortality related to a number of respiratory diseases including asthma and COPD (5). 

This result is one of many indicating a necessity for social vulnerability-targeted respiratory 

disease prevention efforts.  

Further employing the use of social vulnerability values, the Environmental Protection 

Agency (EPA), analyzed social vulnerability in conjunction with projected increases in daily 

temperature and premature mortality across the US. Results indicated that US cities with the 
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highest projected increases in mortality due to extreme temperatures are more likely to be 

inhabited by socially vulnerable populations (6).  

Geospatial information system (GIS) mapping is a useful tool for conducting a basic 

spatial analysis of extreme heat, social vulnerability, and respiratory health. However, there are 

limitations to be noted when attempting to control for confounding variables. For example, some 

common statistical methods that would be used to control for confounding variables, cannot be 

conducted through the software. Simultaneously, GIS does not account for unmeasured 

confounding variables, so the potential relationship presented by a map may be distorted if 

these variables were not measured during data collection or analysis (7,8). Results of mapping 

should be interpreted with thorough consideration of data completeness and accuracy. 

Furthermore, though GIS mapping is a useful tool for discovering spatial patterns and 

relationships, causation cannot be visually assumed. Causative relationships should be proven 

through further quantitative rigor. In conclusion, GIS mapping should be used as a part of a 

more complex approach to identifying geographic areas of most concern and of need of public 

health resources (9). 

The relationships between extreme heat, social vulnerability, and respiratory health are 

complex and dynamic. Given these complex relationships, it is essential to conduct targeted 

public health intervention strategies to effectively address the multifaceted health risks 

associated with these factors. The National Oceanic and Atmospheric Administration (NOAA) 

reports that since the early 20th century, Kansas temperatures have risen approximately 1.5°F, 

and are predicted to continue rising (10). The literature indicates that there is a lack of heat-

related mortality reporting methodology in Kansas, making it difficult to understand the direct 

impact of heat on mortality in the state (11). According to the most recently reported chronic 

disease indicator values, the 2021 age-adjusted prevalence of adult (18+) asthma in Kansas 

was 10.7%, which was 0.8% higher than the national average (12). In the same year, the age-

adjusted prevalence of adult (18+) COPD was 5.8%, which was 0.2% higher than the national 

average. Though the Kansas values are not significantly higher than the national averages, 

these values have been continuously increasing, indicating that there is work to be done to 

decrease the burden of chronic respiratory disease in Kansas (12). 

To ensure a lasting positive impact on public health in Kansas regarding any matter, the 

multisectoral approach (MSA) is a proven and necessary method. This method includes the 

convergence of multiple agencies, stakeholders, and objectives to promote various health 

initiatives (13). My integrated learning experience (ILE) gave me the opportunity to be exposed 

to the MSA and further understand the necessity for it. My ILE was conducted at two agencies 
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that demonstrate a copious amount of collaboration at the state and county levels to ensure 

public health for all in Kansas. As both KDHE and RCHD share an overarching goal of 

promoting public health for all within their jurisdictions, a cross-sectoral collaboration between 

the agencies is common. My work with both agencies allowed me to develop my knowledge of 

public health capacities at both the state and county levels.  

KDHE is a state agency located in Topeka, Kansas created to protect, improve, and 

monitor the health and environment in Kansas. The agency is comprised of three divisions with 

separate but overlapping responsibilities. The Division of Public Health uses assessment, policy 

development, and assurance to promote and protect public health in Kansas. The Division of 

Environment uses regulations and programs to protect the Kansas environment. Lastly, the 

Division of Health Care Finance works with health policy to improve health for all in Kansas. 

Each division is further separated into bureaus with more specific responsibilities that assist in 

meeting the agency’s mission. The official mission is stated as follows: “The Kansas 

Department of Health and Environment works to protect and improve the health and 

environment of all Kansans” (14). 

RCHD, located in Manhattan, Kansas is a county agency created to serve Riley County 

through the promotion and protection of the community in several aspects. RCHD works toward 

a mission “to promote and protect the health and safety of our community through evidence-

based practices, prevention, and education” (15). This accredited health department is made up 

of several different departments, some of which include clinic services, community health and 

wellness, Raising Riley, and emergency preparedness (15). The county agency partners with 

many community organizations and facilities to meet the public health needs of Riley County. 

The Public Health Emergency Preparedness (PHEP) department at RCHD is crucial to 

achieving the agency’s mission. This department coordinates community response and 

preparation efforts for threats such as natural disasters and disease outbreaks. Another 

important responsibility of this department is community education concerning outbreaks, public 

health resources, and emergency procedures (16). 

I had the pleasure of serving as a PHEP intern onsite at RCHD and conducting virtual 

work with KDHE involving data analysis. Majority of my time at RCHD was spent working with 

the department’s PHEP coordinator, Ms. Skylar German, RCHD’s Public Health Emergency 

Response Coordinator. Skylar earned her Master of Science in Public Health from Bournemouth 

University in England. Earlier, she earned her Bachelor of Science in Biology from Post 

University in Waterbury, Connecticut. Ms. German has been with RCHD previously, holding the 
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titles of Community Health Specialist and Contact Tracer, giving her an extensive public health 

background. 

My experience with KDHE was mentored by Dr. Steven Corbett, holding the title of 

Senior Chronic Disease Epidemiologist. Dr. Corbett has an extensive background in public 

health, anthropology, and mentorship. He attended Kansas University (KU) where he most 

recently obtained his Ph.D. in biomedical anthropology. Prior to his current position, Dr. Corbett 

served as a faculty member at various universities and as a Senior Analyst at the Kansas 

Health Institute (KHI). My experiences, though very different, were complementary to my overall 

learning experience. 
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Chapter 2 - Learning Objectives and Project Description 

I began my ILE in October of 2022 and ended my experience in February 2023. The 

initial part of my experience was conducted through RCHD, where I attended meetings, created 

educational materials, completed trainings, and participated in community engagement events. 

Following my first month with RCHD, I was able to do an introductory assessment of needs in 

the community, and apply this knowledge to my project, further informing my work with KDHE. 

In November 2022, I began working with both RCHD and KDHE simultaneously to achieve the 

following learning objectives: 

1. Locate Kansas census tracts of focus to direct public health resources through a 

spatial analysis of extreme heat data and potentially related health outcomes. 

2. Understand public health emergency preparedness and emergency response 

processes at the county level in Kansas. 

3. Propose improvements in the distribution of public health emergency preparedness 

resources and education in Kansas.  

My learning objectives were directly achieved through my final portfolio products 

summarized in table 2.1.  

Table 2.1 Summary of Portfolio Products 

Portfolio Product Description 

A Riley County CASPER Surveys 

A collection of three ready-to-use surveys 

including questions related to demographic 

information, situational needs, and 

communications. These surveys are 

intended for use in Riley County to assess 

emergency preparedness needs and 

emergency response needs following a 

flood or tornado. 

B 
Riley County Emergency Preparedness 

Guide 

An educational guide outlining need-to-

know information for all in Riley County 

regarding thunderstorms, flooding, 

tornadoes, extreme heat, winter weather, 

wildfires, and bioterrorism. The guide was 

created with graphics and kid-friendly 
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designs to encourage education at all ages 

within family structures. 

C GIS Maps 

Kansas maps depicting social vulnerability, 

extreme heat, chronic obstructive 

pulmonary disease (COPD) crude 

prevalence, and asthma crude prevalence 

by census tract were created.  

D Research Poster 

A research poster that was presented 

during Phi Zeta Day and Grad Forum at 

KSU. The poster showed results from the 

analysis of the GIS maps. 

 

Learning Objective 1 – Producing maps (Portfolio Product C) using ArcGIS Pro 3.0, was 

a substantial stride toward achieving my learning objectives. Using my knowledge gained 

through the initial assessment of community needs in Riley County, and my further exploration 

of data available in Kansas, I decided to focus my overarching ILE theme on extreme heat in 

Kansas. These maps culminated to be a spatial analysis concerning extreme heat, social 

vulnerability, and respiratory illness in Kansas by census tract. I conducted a preliminary study 

with the goal of exploring relationships between extreme heat and respiratory illness and aimed 

to define how SVI may impact these relationships. These potential relationships assisted in the 

identification of future public health steps to improve weather-related health outcomes. 

Learning Objective 2 – Through the creation of Community Assessment for Public 

Health Emergency (CASPER) Surveys (Portfolio Product A), I was able to assess the likely 

needs of communities in Riley County through research. CASPER surveys are designed for 

public health officials to be able to conduct a thorough, but efficient community needs 

assessment following, or in preparation for an emergency event. My learning experience with 

RCHD helped me understand the current PHEP and public health emergency response 

resources and apply this knowledge to survey creation that would be most beneficial for the 

community being served. Similarly, the creation of the Riley County Emergency Preparedness 

Guide (Portfolio Product B) allowed me to apply county knowledge gained from earlier work in 

my ILE.  

Learning Objective 3 – My research poster allowed me to identify and present 

suggestions for PHEP education and resources throughout Kansas. By identifying areas with 

the highest crude prevalence of asthma or COPD and understanding which of these areas also 
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have high SVI, I was able to identify areas of greatest concern for these diseases. Analyzing 

these areas of most concern with areas demonstrating historically high numbers of days over 

100°F, helped me understand which census tracts in Kansas are most likely to need related 

resources and education. 

I performed several activities indirectly related to my learning objectives, that provided 

me with extensive knowledge of public health systems and practices in Kansas. These activities 

are listed below in table 2.2. 

 

Table 2.2 Summary of ILE Activities  

Dates Location Description 

Week 1 

(10/17/2022-

10/21/2022) 

RCHD 

I was onboarded as an intern at RCHD. I was 

introduced to employees, given a tour of the 

buildings, and given brief overviews of each 

department’s responsibilities. I also attended two 

meetings held by Debbie Nuss from the Flint Hills 

Wellness Coalition (FHWC) outlining planning and 

budget options for the distribution of head lice kits 

in schools around Manhattan, KS. 

Week 2 

(10/24/2022 -

10/28/2022) 

 

RCHD 

I completed seven online Kansas trainings 

explaining public health in Kansas and the Health 

Insurance Portability and Accountability Act. 

During this week we also finished preparation for 

“Oktfluberfest” as the event took place at the end 

of the week. I participated in this community 

outreach event by helping educate community 

members on the uses of RCHD’s mobile testing 

lab. 

Week 3 

(10/31/2022 - 

11/4/2022) 

RCHD 

I began research and preparation to complete 

CASPER surveys for RCHD. I completed the 

surveys during this time frame, and they were fully 

approved by the PHEP department. I also 

completed four Federal Emergency Management 

Agency (FEMA) trainings to become more fully 

educated on the incident command system (ICS) 
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and the national incident management system 

(NIMS). 

KDHE 
I received SVI data from Dr. Corbett and began to 

explore the different variables that it included. 

Week 4 

(11/7/2022 - 

11/11/2022) 

RCHD 

I met with Riley County Emergency Management 

(EM) to facilitate my understanding of and begin 

planning for the Emergency Support Function 

(ESF) 8 meeting. I learned about this yearly 

Medicare requirement for healthcare facilities 

across Riley County. 

KDHE 

I received asthma and COPD data from Dr. 

Corbett and began training online GIS training 

through Esri. 

Week 5 

(11/14/2022 - 

11/18/2022) 

RCHD 

I met with Debbie Nuss individually to learn the 

process by which she updates the FHWC website 

to be prepared to assist with future website 

editing. Secondly, I received departmental survey 

data from Ms. Shanika Rose to complete a 

qualitative analysis of needs across RCHD. 

KDHE 
I received and began sorting through Kansas heat 

data. 

Week 6 

(11/21/2022 - 

11/23/2022) 

RCHD 

The PHEP department resumed previously halted 

epidemiology meetings. I took meeting minutes 

and learned of recent disease happenings in the 

county. I also completed data entry for RCHD’s 

clinic family planning survey. 

Week 7 

(11/28/2022 - 

12/3/2022) 

RCHD 

RCHD PHEP hosted a table at Manhattan’s “howl 

and prowl” event where I conducted short zoonotic 

disease surveys to community members giving 

them an opportunity to become more educated 

about their pets and earn a prize. I also reviewed 

and made necessary edits to RCHD’s emergency 

operations plan (EOP) document. 
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Week 8 

(12/5/2022 - 

12/9/2022) 

RCHD 

I began assisting RCHD PHEP with COVID-19, 

influenza, and respiratory syncytial virus (RSV) 

testing. I also reviewed and edited RCHD’s 

emergency action guide (EAG) documentation. 

KDHE 
I received environmental justice index (EJI) data 

and documentation for review from Dr. Corbett. 

Week 9 

(12/12/2022 - 

12/16/2022) 

RCHD 

The ESF 8 meeting was hosted. I assisted with 

the preparation for the meeting and took meeting 

minutes for sharing with all attendees. I also 

participated in fit testing where several county 

employees were fitted with appropriate masks in 

preparation for potential air quality threats. 

Between these tasks, I also assisted with virus 

testing as needed. 

Weeks 10 -15 

(1/2/2023 - 

2/17/2023) 

KDHE 

For weeks 10 through 15 of my ILE, I completed 

several Esri trainings and further sorted the data I 

was provided. Following this, I mapped and 

analyzed multiple data sets to conclude results for 

my reports. 
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Chapter 3 - Methods 

 For this analysis, all data were received or obtained from readily available resources to 

explore extreme heat, social vulnerability, and chronic respiratory illness at the census tract 

level in Kansas. These resources include KDHE and Climate Mapping for Resilience and 

Adaptation (CMRA). Maps were created using ArcGIS Pro 3.0 software using the steps outlined 

below. Steps with accompanying graphics are included in appendices 5 and 6.  

 

Steps to creating a census tract level map using readily available data resources: 

1. Open ArcGIS Pro 3.0 and create a new project. Name the project and save it in your 

preferred location. 

2. Proceed to https://www.census.gov/cgi-bin/geo/shapefiles/index.php to download 

TIGER/Line® shapefiles for Kansas census tracts. The download information will include 

a .zip file and all of the files that will need to be extracted. 

3. Once all files have been extracted, select all the files simultaneously and drag them onto 

your map. At this point, you will see a map of Kansas that is divided by census tract. 

4. Next, prepare your chosen data for ArcGIS. Excel data can be downloaded from several 

sources. Once this data is downloaded onto your computer, create short column 

headings, and check to ensure there are no non-numerical values in columns where 

there should not be.  

5. Your dataset should also include a column that allows for the spatial joining of layers. 

This should be an identifying numeric value that is consistent in each census tract in 

both the shapefile and your data file. 

6. After preparation of your data file, this file should be saved as CSV (Comma delimited) 

(*.csv) in your chosen location. 

7. Now, under the “Map” tab on ArcGIS Pro, click “Add Data”, and navigate to your CSV file 

to insert your data into the software. At this point, your data will be in your project as a 

table. 

8. Next, right-click on your census tract layer and select “joins and relates” -> “add join”. 

This will create an “add join” pop-up. In this pop-up, “input table” should remain as your 

selected layer, “input join field” should be the column label of the numeric value 

mentioned in step 5, “join table” should be your CSV file, and “join table field” should be 

the name of the column in the CSV file that matches the numerical values in the “input 

join field”. Select “OK” to create the join. 

https://www.census.gov/cgi-bin/geo/shapefiles/index.php
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9. To confirm the join, right-click on your layer and select “attribute table”. This should show 

you a table including the census tracts and the new fields from the data joined. 

10. Once you have confirmed the join, right-click on your layer, and select “data” -> “export 

features”. Name your “output feature class” as you wish and select “run” to save the new 

join to your project. 

11. Since we now have all the desired information in one layer, the original census tract 

layer can be removed. To do so, right-click on the layer and select “remove”. 

12. You are now ready to symbolize your chosen variables. Right-click on your layer and 

chose “symbology”. Select your desired color scheme and adjust the “field” drop bar to 

show your desired variable. You should see changes based on your selections appear 

on the map in real time. Here, you can also edit intervals and their methodology, and 

view graphs as you wish. 

13. Following the finalization of your map’s symbology, in order to present the map to your 

audience select “new layout” under the “insert” tab and select your desired layout. 

14. Once the new screen appears select “map frame” under the “insert tab” and select your 

map. This will allow you to add your map to your new layout and crop as desired. Here 

you can also add a legend by selecting the “legend” tab and shaping it as desired.  

15. After you have your desired layout select “export layout” under the “share” tab, select 

your desired file type, and click “export”.  

 

I performed an introductory visual analysis to identify areas of concern in Kansas using the 

steps outlined below. 

 

Steps to basic data exploration: 

1. Select your layer(s) for analysis. Right-click on one of the layers and select “data 

engineering”. Your selected layers will appear in the “fields” column.  

2. Right-click on your chosen layer and select the desired analysis point. Select “add to 

statistics and calculate” to calculate descriptive statistics.  

3. At this point, you will see a histogram. Right-click on it and select “open histogram” to 

view an interactive version of it.  

4. Select “properties” in the top left corner of the histogram screen to adjust the properties 

of the graph.  

5. After achieving your desired format, select bins to show census tracts that fall within the 

range shown.  
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6. Once you have your descriptive statistics, you can use these values to query for 

additional information. 

7. To create a new query, right-click on your chosen layer and select “properties”. 

8. From there, select “definition query” from the left-hand panel.  

9. Then, select a desired field for analysis and define the value you would like the software 

to look for. Next, click “apply” and then “OK”.  

10. Results from the query should filter out census tracts displayed on your map to allow for 

identification based on the values you are seeking. 

 

These steps allowed for the identification of patterns, the refining of visualization techniques, 

and an educated determination of related public health needs in Kansas. 
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Chapter 4 - Results 

Riley County Health Department 

My time with RCHD gave me the opportunity to experience several county-level aspects 

of public health. I observed several meetings including budget planning, epidemiological 

reporting, and emergency support functions. In addition to these meetings, I also had the 

opportunity to participate in two community outreach events, “Oktfluberfest” and “howl and 

prowl”. My role as a volunteer for “Oktfluberfest” was to educate community members on the 

role of RCHD’s mobile testing lab. For the “howl and prowl” event, I conducted short educational 

surveys that gave community members an opportunity to become more educated about 

zoonotic diseases in domestic animals. 

 I completed several online trainings through the state of Kansas. These trainings 

included the following: Overview of the Kansas System, Governance and Policy, Financial 

Management and Preparedness, Workforce Development, HIPAA Awareness, HIPAA Allowable 

Disclosures and Safeguards, and HIPAA Right to Access and Documentation. I also completed 

multiple online trainings through FEMA. These trainings included the following: Introduction to 

the Incident Command System, Basic Incident Command System for Initial Response, National 

Response Framework, An Introduction, and An Introduction to the National Incident 

Management System.  

I worked to prepare three CASPER surveys for the PHEP department. One survey was 

created to assess emergency preparedness in Riley County. The other two surveys were 

created to be used as a community needs assessment following a tornado or flooding event. To 

further support emergency preparedness efforts in Riley County, I reviewed and edited the 

county’s EOP and EAG documentation. I also had the opportunity to participate in county fit 

testing and assist with virus testing. 

Lastly, I completed inter-department work including data entry for RCHD’s clinic family 

planning survey. I also had the opportunity to complete a qualitative analysis for an RCHD 

needs survey. Overall, my time spent with RCHD provided me with an interesting and 

informative experience. 

 

Kansas Department of Health and Environment 

 Throughout my time with KDHE, I sorted, analyzed, and produced maps from the data I 

was provided. This data included variables related to extreme heat, social vulnerability, COPD, 
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asthma, air quality, and environmental justice. I reviewed related documentation from readily 

available resources to fully understand the data.  

 To produce my intended products, I needed to learn the basics of ArcGIS Pro 3.0. I 

achieved this goal by completing multiple GIS trainings through Esri. These training courses 

included the following: GIS Basics, ArcGIS Pro Fundamentals, Getting Started with ArcGIS Pro, 

Getting Started with Spatial Analysis and Fundamentals of Mapping and Visualization. Through 

these trainings I was able to explore potential relationships between extreme heat, social 

vulnerability, and respiratory illness in Kansas. Initially, I analyzed SVI in Kansas.  

Figure 3.1 demonstrates an initial map featuring 2021 SVI in Kansas. The average SVI 

value in Kansas is equal to 0.5 (SD=0.275). This value indicates a medium level of average 

vulnerability based on social factors for the state of Kansas in terms of external stressors. 

According to the data, more urban areas demonstrated higher social vulnerability values. 

  

A total of 50% of census tracts across Kansas have an SVI value that is greater than or 

equal to the average value of 0.5. From this, it can be inferred that in the event of a statewide 

extreme hazard, it is expected that approximately 50% of census tracts across Kansas would 

need an increased number of resources compared to the census tracts with lower vulnerability 

values. For emergencies like extreme heat, this is applicable and of concern in that these 

Figure 4.1 Kansas Social Vulnerability Index by Census Tract 
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Figure 4.2 Kansas COPD Crude Prevalence by Census Tract 

events are typically more widespread, and related public health resources may be limited. In the 

event of more localized disasters, such as tornadoes or flooding, having 50% of census tracts 

being considered medium to highly socially vulnerable may not be of great concern due to a 

decreased likelihood of a depletion of resources. 

Next, I mapped the 2021 COPD crude prevalence in Kansas (Figure 3.2). The average 

crude prevalence of COPD in Kansas across all age groups is 6.8%. A total of 50.1% of census 

tracts across Kansas have a crude prevalence of COPD that is greater than or equal to 6.8% 

(SD=1.97). Using the methodology outlined in Chapter 3, I discovered that out of all census 

tracts with a higher-than-average SVI value, 69.7% of these tracts also have an above-average 

COPD crude prevalence.  

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

 

 

 

 

Continuing my exploration of chronic respiratory illness in Kansas, I next mapped 2021 

asthma crude prevalence (Figure 3.3). The average crude prevalence of asthma across all age 

groups in Kansas is equal to 9.9%. It was found that 37.6% of the census tracts measured have 

an asthma crude prevalence that is greater than or equal to 9.9% (SD=1.17). After calculating 

the average crude prevalence for both asthma and COPD in Kansas, it was concluded that 

72.4% of census tracts with higher-than-average asthma crude prevalence rates for KS also 
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Figure 4.3 Kansas Asthma Crude Prevalence by Census Tract 

demonstrated higher-than-average COPD crude prevalence using the query feature in ArcGIS 

Pro 3.0. The co-occurrence of higher-than-average asthma and COPD crude prevalence values 

were concentrated in southern Kansas, and clustered near some major cities including Kansas 

City, Wichita, and Garden City.  

 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

  

 

It was calculated that 65% of census tracts with higher-than-average asthma crude 

prevalence values, also have high SVI values. Out of all census tracts that are considered 

highly socially vulnerable relative to other less vulnerable areas, 49.5% show a higher crude 

prevalence of COPD and Asthma.  
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Lastly, I mapped historic extreme heat values in Kansas (Figure 3.4) and found that 

30.4% of census tracts that showed higher-than-average values for SVI, COPD, and asthma 

also fall within geographic areas with a higher-than-average number of annual days with 

recorded extreme heat conditions. Overall, in the previous century, southwestern and central KS 

demonstrated the highest average number of annual days with a temperature above 100° F.  

 

  
 
 
 
 
 
 
 
 
 

Figure 4.4 Twentieth Century Annual Number of Days with a Max Temperature >100°F 
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Chapter 5 - Discussion 

This preliminary study contributes to the knowledge of heat-related health effects in 

Kansas. Through collaboration, county and state-level public health agencies can implement 

procedures and policies to improve weather-related negative health outcomes. Though there is 

more work to be done to produce stronger evidence of causative relationships between SVI, 

extreme heat, and chronic respiratory illness, this study indicates the importance of conducting 

such work. According to the Center for Climate and Energy Solutions, the first step in building 

heat resilience is identifying populations most vulnerable to its effects (2).  

 Initial results from this study indicate that southwestern and central Kansas are most 

likely to face negative respiratory health outcomes related to extreme heat. These geographic 

locations should be the initial target of preventative measures, policy development, and 

education resource distribution. An initial step in reducing the physical stressors of heat is 

providing public cooling centers. The centers could provide an opportunity for those without air 

conditioning to remain cool during extreme heat events (17). Several studies have 

demonstrated success in the use of cooling centers (17,18). Kansas does not currently have a 

statewide initiative for providing these centers. During extreme heat events, Kansas City, KS, 

does provide public cooling centers, but there is no data indicating the same procedure for 

areas in more rural areas of Kansas (19). As many of the census tracts demonstrating the most 

need for heat-related resources are in rural areas, creating designated centers would be an 

important step in reducing the impact of extreme heat in Kansas. 

 Education, perhaps one of the most powerful tools in public health, is a relatively 

inexpensive yet effective measure in decreasing the negative impacts of heat on those in 

Kansas that are most at risk. Understanding community sociodemographic information related 

to the SVI allows PHEP officials to prepare for the likely needs of their community. These 

officials can focus on distributing brochures and information through effective channels to inform 

vulnerable individuals of air conditioning resources, ways to stay cool, activities to avoid, and 

clothes to wear. Where funding is available, the SVI can also be used to target the distribution of 

resources such as fans and water (20).   

The co-occurrence of COPD and asthma in 49.5% of census tracts demonstrates a need 

for continued research and health disparity monitoring. Limitations in this preliminary study 

leave room for future work in making inferences applicable to samples at the individual level. As 

public health focuses on population health, these results are an effective means of general 

resource distribution. There are a number of studies identifying extreme heat as an 
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exacerbating factor for respiratory illness (21). The results of this study could be more definitive 

if a temporal relationship between specific extreme heat events and emergency room (ER) visits 

was established. Another factor potentially limiting this study is the definition of extreme heat. 

Extreme heat in this case was defined as days exceeding a temperature of 100°F. In the context 

of human health, extreme heat temperature values can be much lower depending on relative 

humidity and duration of the heat event (22).  

Future work would benefit from incorporating more extensively detailed measures of 

extreme heat. This would allow researchers to account for environmental differences across the 

geographic regions of Kansas. Also, potentially benefiting future work in this area would be 

collecting household data within census tracts. This would allow for a more localized and 

targeted approach to public health resource distribution to be used by county governments.  

Increasingly inclusive studies accounting for all variables in the relationships between 

extreme heat, social vulnerability, and chronic respiratory illness would improve targeted public 

health intervention strategies. For example, extreme heat and chronic respiratory illness most 

notably demonstrate an indirect relationship. Extreme heat often worsens air quality, leading to 

increased exposure to harmful pollutants, which in turn may decrease lung function, 

exacerbating illnesses such as asthma and COPD (3). Simultaneously, air quality is a potential 

confounding factor in the relationship between social vulnerability and chronic respiratory illness 

as air pollution can be more prevalent in areas with high SVI values due to public transportation 

and industrial activity. Furthermore, those living in more socially vulnerable areas may have 

limited access to preventative and maintenance healthcare, which may increase the risk of poor 

respiratory health outcomes in general (23). Lastly, high social vulnerability can be indicative of 

lower-quality housing conditions including, but not limited to, lack of air conditioning and poor 

ventilation, increasing the risk of respiratory symptoms (24). Though SVI accounts for several 

related factors including transportation, age, and housing type, targeted public health 

interventions are more likely to succeed when considering all potentially confounding factors. 

Cross-sectional research, as employed in this preliminary study, can be useful in taking an 

introductory look at variable relationships. Conclusions are observational, represent a snapshot 

in time, and should not be used to distribute high stake or costly resources (25). Therefore, 

looking at extreme heat, SVI, and chronic respiratory illness is an important preliminary step, but 

there is more work to be done at the community level to positively impact related health 

strategies. 

 Overall, this preliminary study sheds light on the importance of addressing heat-related 

health effects in Kansas. By identifying vulnerable populations and implementing policies, 
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procedures, and educational resources, county and state-level public health agencies can work 

towards reducing the negative impact of extreme heat on respiratory health. 
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Chapter 6 - Competencies  

 Student Attainment of MPH Foundational Competencies  

I had the opportunity to apply many of the MPH Foundation Competencies to my work 
with both agencies. As outlined in table 5.1, my most significantly attained competencies were 
competencies 1, 3, 4, 9, and 18. 

 

Table 5.1 Summary of MPH Foundational Competencies 

Number and Competency Description 

1 

Apply epidemiological methods to the breadth 

of settings and situations in public health 

practice. 

GIS mapping was used to analyze and visualize 

the Kansas population and heat data to look for 

and identify potential relationships. 

3 

Analyze quantitative and qualitative data 

using biostatistics, informatics, computer-

based programming, and software, as 

appropriate. 

GIS software was used to conduct analyses 

based on data from a variety of sources. Census 

tract-level associations were identified and 

explored. 

4 
Interpret results of data analysis for public 

health research, policy, or practice. 

Maps were created and the discovered results 

were interpreted to various audiences through 

research poster presentations. Results were 

applied to public health practice to inform 

professionals of the next steps. 

9 
Design a population-based policy, program, 

project, or intervention. 

An emergency preparedness guide was created 

with an understanding of the needs of the 

community through county population data. 

Additionally, a spatial analysis of Kansas 

population data was conducted to assess public 

health needs. 

18 
Select communication strategies for different 
audiences and sectors. 

My project results were presented with the 

intention of appealing to non-public health 

professionals to facilitate clarity and 

understanding. 

 
The following descriptions outline my achievement of the listed competencies during my 

ILE.  

Competency 1 – GIS mapping allowed for the achievement of this competency. Through 

the mapping with GIS software, I was able to visualize and analyze COPD, asthma, heat, and 

social vulnerability data. Through visualization, I found census tracts with high disease crude 
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prevalence. I also spatially analyzed this data in parallel to extreme heat and social vulnerability 

data to locate areas where of most concern for public health policy and resource distribution. In 

summary, the epidemiological methods of spatial analysis and disease mapping were applied to 

conclude the results of my data exploration. 

Competency 3 – Using GIS computer-based software I was able to conduct spatial and 

statistical analyses to allow for a visual understanding of chronic respiratory illness, social 

vulnerability, and extreme heat in Kansas. I combined several sources of data, chose variables 

of focus, and used quantitative techniques to identify census tract-level associations. 

Competency 4 – The maps created allowed me to identify patterns and interpret results 

to multiple audiences. These results were included in poster presentations to audiences from 

several different academic backgrounds. Visual representations, in this case, maps and a 

poster, allowed for results to be understood and applied for research, policy, or practice.  

Competency 9 – Creating a Riley County Emergency Preparedness Guide required that 

I understand the educational needs of Riley County in relation to this topic. Using county data, I 

identified topics and formatting preferences and created the booklet to benefit the community’s 

knowledge and safety practices. Furthermore, conducting a spatial analysis of population data 

allowed me to assess the public health needs of census tracts in Kansas concerning extreme 

heat and chronic respiratory health resources. Including SVI in this analysis facilitated my 

understanding of potential factors associated with the high crude prevalence of respiratory 

illnesses.  

Competency 18 – Recognizing the importance of communicating information 

successfully to a multitude of audiences, when creating a research poster and an emergency 

preparedness guide, it was important to include easy-to-understand information. Both products 

were created with the intention of being reader-friendly regardless of background knowledge.  

 

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   
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22 Public Health Foundational Competencies Course Mapping 
MPH 
701 

MPH 
720 

MPH 
754 

MPH 
802 

MPH 
818 

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 

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  

 



29 

 

 Student Attainment of MPH Emphasis Area Competencies 

The competencies listed in table 5.3 are those which were achieved and applied through 

my MPH emphasis area coursework. My epidemiology coursework proved to be most beneficial 

to completing my ILE. The courses MPH 754 and DMP 854 gave me a strong foundation in the 

understanding of disease surveillance (competency 4) and the analysis of risk factors. I applied 

knowledge from both courses when making population inferences based on the data analyzed.  

The courses BIOL 530, DMP 710, and DMP 850 played a crucial role in shaping my 

understanding of competencies 1,2,3, and 5. I gained knowledge of pathogens, host response 

to pathogens, ecological influences, and disease vectors, which I am confident I can apply in the 

professional field of public health. 

 

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 immune response to infection. 

3 Environmental/ecological influences 
Examine the influence of environmental and 
ecological forces on infectious disease. 

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.  
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 Appendix 1: RCHD CASPER Surveys 

Riley County CASPER Preparedness 
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Riley County CASPER Tornado  
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Riley County CASPER Flooding  
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 Appendix 2: Overview of Riley County Emergency Operations Plan  
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 Appendix 3: Riley County Emergency Action Guide 
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 Appendix 4: Riley County Emergency Preparedness Guide 

 



43 

 

 

 

 



44 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



45 

 

 

 

 

 



46 

 

 

 

 

 



47 

 

 

 

 



48 

 

 

 

 

 



49 

 

 

 

 



50 

 

 

 

 



51 

 

 

 

 

 



52 

 

 

 

 

 



53 

 

 Appendix 5: Steps to Creating a Census Tract Level Map using 

Readily Available Data Resources 

1. Open ArcGIS Pro 3.0 and create a new project by selecting the following icon.  

 

2. Name the project, select your preferred location, and select “OK” to save.  

 

3. Proceed to https://www.census.gov/cgi-bin/geo/shapefiles/index.php to download 

TIGER/Line® shapefiles for Kansas census tracts.  

 

Click the drop-down menu to select your chosen year. 

Click the drop-down menu 

to select your chosen layer 

type. 

Select submit 

when you are 

finished. 

https://www.census.gov/cgi-bin/geo/shapefiles/index.php
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4. The downloaded information will include a .zip file and all of the files that will need to be 

extracted.  

 

Your folder should contain all of the following file types.  

 

 

 

 

 

Click the drop-down menu to 

select your chosen state. 

Select download to 

download the necessary 

shape files to your 

computer. 

Select “Open file” to view the folder’s contents. 
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5. Once you confirm that your folder is complete. Locate the .zip file on your computer and 

right-click to open the following task menu. 

 

6. Once all files have been extracted, select all the files simultaneously and drag them onto 

your map.  

 

Select this option to extract the files onto your 

computer. 

Select all files simultaneously by left clicking 

while dragging the cursor over all the files. 
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At this point, you will see a map of Kansas that is divided by census tract. Your map will 

look similar to the one below. 

 

Drag the files to any location on the base map. 
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7. Confirm the successful transfer of all census tract information by right-clicking your new 

layer name and selecting “attribute table”. 

 

 

 

 

 

 

 

 

 

 

 

Right-click here to view a drop-down task 

menu. 
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You should see the following menu: 

 

 

 

 

 

 

 

Select here to view the census data that is 

currently being stored by the software. 
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The attribute table should be located below the map in the following format: 

 

8. Next, prepare your chosen data for ArcGIS. Excel data can be downloaded from several 

sources. Once this data is downloaded onto your computer, create short column 

headings, and check to ensure there are no non-numerical values in columns where 

there should not be.  
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9. Your dataset should also include a column that allows for the spatial joining of layers. 

This should be an identifying numeric value that is consistent in each census tract in 

both the shapefiles and your data file. See below for an example. 

 

 

ArcGIS attribute table including GEOID. 

Excel table including GEOID. 
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10. After preparation of your data file, this file should be saved as CSV (Comma delimited) 

(*.csv) in your chosen location. 

 

11. Now, under the “Map” tab on ArcGIS Pro, click “Add Data”, and navigate to your CSV file 

to insert your data into the software. At this point, your data will be in your project as a 

table. 

 

 

 

 

 

 

Be sure to select the correct file type here. 

Select here to navigate to 

your .csv file from step 10. 
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12. Next, right-click on your census tract layer and select “joins and relates” -> “add join”. 

This will create an “add join” pop-up.  

 

 

 

 

Select here to navigate to the 

“add join” table. 
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In this pop-up, “input table” should remain as your selected layer, “input join field” should 

be the column label of the numeric value mentioned in step 9, “join table” should be your 

CSV file, and “join table field” should be the name of the column in the CSV file that 

matches the numerical values in the “input join field”. Select “OK” to create the join. 

Below is an example of the table you should see, along with example inputs. 
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13. To confirm the join, right-click on your layer and select “attribute table”. This should show 

you a table including the census tracts and the new fields from the data joined. 

 

Select here to confirm the 

join. 
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14. Once you have confirmed the join, right-click on your layer, and select “data” -> “export 

features”.  

 

 

Look for table headings consistent with the 

information from both data inputs to confirm a 

successful join. 
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Name your “output feature class” as you wish and select “run” to save the new join to 

your project. 

 

 

 

 

 

 

 

 

 

Select a location for saving. 

Name your layer. 
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15. Since we now have all the desired information in one layer, the original census tract 

layer can be removed. To do so, right-click on the layer and select “remove”. 
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16. You are now ready to symbolize your chosen variables. Right-click on your layer and 

chose “symbology”.  
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You will now see the screen below. Select your desired color scheme. 
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Adjust the “field” by using the drop-down bar to show your desired variable. You should 

see changes based on your selections appear on the map in real time. Here, you can 

also edit intervals and their methodology, and view graphs as you wish. 
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17. Following the finalization of your map’s symbology, in order to present the map to your 

audience select “new layout” under the “insert” tab and select your desired layout. 
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18. Once the new screen appears select “map frame” under the “insert tab” and select your 

map. This will allow you to add your map to your new layout and crop as desired. 

 

Here you can also add a legend by selecting the “legend” tab and shaping it as desired.  

 

19. After you have your desired layout select “export layout” under the “share” tab, select 

your desired file type, and click “export”.  
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 Appendix 6: Steps to Basic Data Exploration 

1. Select your layer(s) for analysis. Right-click on one of the layers and select “data 

engineering”.  
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Your selected layers will appear in the “fields” column.  

 

2. Right-click on your chosen layer and select the desired analysis point. Select “add to 

statistics and calculate” to calculate descriptive statistics.  
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3. At this point, you will see a histogram. Right-click on it and select “open histogram” to 

view an interactive version of it.  

 

4. Select “properties” in the top left corner of the histogram screen to adjust the properties 

of the graph.  
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5. After achieving your desired format, select bins to show census tracts that fall within the 

range shown.  
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6. Once you have your descriptive statistics, you can use these values to query for 

additional information. To create a new query, right-click on your chosen layer and select 

“properties”. 
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7. From there, select “definition query” from the left-hand panel.  
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8. Then, select a desired field for analysis and define the value you would like the software 

to look for. Next, click “apply” and then “OK”.  

 

9. Results from the query should filter out census tracts displayed on your map to allow for 

identification based on the values you are seeking. See the example below. 
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 Appendix 7: Query Maps 

 

This map highlights the census tracts with a higher-than-average SVI in Kansas. 
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This map highlights census tracts with higher-than-average SVI and COPD crude prevalence in 

Kansas. 
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This map highlights census tracts with higher-than-average COPD and asthma crude 

prevalence in Kansas. 
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This map highlights census tracts with higher-than-average SVI, COPD crude prevalence, and 

asthma crude prevalence in Kansas. 
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 Appendix 8: Poster 
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