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Abstract 

 This research paper seeks to identify areas where gaps may exist in the health 

services provided by the Department of Veterans Affairs (VA). It will first provide a brief 

history of the Department of Veterans Affairs and discuss how the Veterans Health 

Administration (VHA) aims to provide health care to service members. In continuation, 

the paper will describe the VHA’s Office of Health Equity’s (OHE) mission to ensure that 

all service members receive the medical care they need by removing barriers to 

receiving treatment. The focus of analysis will be data that has been generated by the 

VA regarding potential opportunities for services by geography. These opportunities will 

be compared to services provided by existing VA facilities. This comparison will allow 

for discovery of potential services that can be added to established VA facilities to help 

increase health equity. From these discoveries potential recommendations will be 

proposed for focus by the VA. The paper will explain research methodology, explore 

data collection and analysis techniques, incorporate visualizations produced using 

Tableau software and elaborate on lessons learned. Research for this paper has been 

supported by the OHE and Tableau.  

Keywords: data analysis, data visualizations, veterans, health equity 
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1. Introduction 

a. History of the Veterans Affairs 

 The United States has a long history of caring for servicemembers, with roots 

that can be traced back to the colonial times. However, it the Department of Veteran’s 

Affair (VA) that is charged with the mission: 

“To fulfill President Lincoln's promise ‘To care for him who shall have borne the 

battle, and for his widow, and his orphan’ by serving and honoring the men and 

women who are America’s veterans” (Department of Veterans Affairs, 2019). 

 The first system to care for veterans started as the USA was entering World War 

I. Congress established multiple entities to care for the approximately 4,000,000 

veterans that served. However, it was with the participation of 16,000,000 

servicemember in World War II that President Hoover signed the first G.I. Bill. This bill 

established the VA and was the first of many consolidations and decentralization efforts 

to ensure sufficient level of care for veterans. In 1988, President Reagan established 

what today is still known as the Department of Veterans Affairs as a cabinet-level 

department, who is represented by cabinet secretary with direct access to the president. 

The VA is comprised of the Veterans Health Administration (VHA), the Veterans 

Benefits Administration (VBA) and the National Cemetery System (Department of 

Veterans Affairs, 2016).  

 According to the About VHA website: “The Veterans Health Administration (VHA) 

is the largest integrated health care system in the United States, providing care at 1,255 

health care facilities, including 170 VA Medical Centers and 1,074 outpatient sites of 

care of varying complexity (VHA outpatient clinics) to over 9 million Veterans enrolled in 

the VA health care program” (2019). 

b. Office of Health Equity (OHE) 

 The OHE is charged with acting when it identifies disparities in access, use, care, 

quality and outcomes in the services provided the VHA. The OHE was established in 

2012 in response to identified health disparities that adversely affect groups that may 

face greater obstacles to health, have historically been discriminated against or 

excluded. These groups include but are not limited to:” 
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• Racial or ethnic group 

• Gender 

• Age 

• Geographic location 

• Religion 

• Socio-economic status 

• Sexual orientation 

• Mental health 

• Military era 

• Cognitive / sensory / physical disability” 

(VA Office of Health Equity, 2019) 

i. OHE Health Equity Action Plan (HEAP) 

 As part of their mission the OHE has set out five implementation activities that 

will be undertaken with the help of partners. The fifth of these activities is Research, 

Data and Evaluation. The OHE has produced studies to identify Areas of Opportunities 

by Geography. The OHE was able to use health behaviors and health outcomes data of 

the US population identified by County Rankings and compare them to the veteran 

population (Robert Wood Johnson Foundation and University of Wisconsin Population 

Health Institute, 2019). By doing so, there are several areas of opportunity in which the 

VA can explore ways to better veteran care. We will be comparing these opportunities 

to the services offered at Veteran Affairs (VA) facilities to where there may gaps in 

services. 

2. Objectives and Justification  

a. Identifying Opportunities for Services 

The high-level objective of this research is determining ways to utilize VA data 

and Tableau to improve health equity for veterans. The key subject areas selected for 

this research include VA facilities, VA services, and health behaviors/outcomes that 

could be of interest for improving health equity. Specifically, by creating a visualization 

that easily depicts data related to health behaviors and VA facilities that provide 

services that may relate to those behaviors, the VA can identify areas of opportunity for 
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better care. With the ability to view the data in a macro (state) and micro (county) level, 

the VA can prioritize implementations plans for initiatives based on the disparities 

revealed with the visualization. 

b. VA Strategic Plan 

 The VA has made it a priority to focus on the quality of care provided for veterans 

by incorporating various topics related to the way veterans receive care in their strategic 

plan. Before 2018, there was a focus on understanding the veteran and improving the 

value and offerings provided by the VA. While the core of the focus remains much of the 

same, there are additions to the 2018-2024 strategic plan that highlight the quick 

changing nature of the technology world. The research selected for this capstone 

supports not only the initiatives created as a result of the former strategic plan, but also 

supports several of the key elements in future goals.  

There were three goals and objectives set in the VA Strategic Plan FY 2013-2018:  

1. “Provide veterans personalized, proactive, patient-driven health care. 

2. Achieve measurable improvements in health outcomes. 

3. Align resources to deliver sustained value to veterans.” 

(Veteran Health Administration, 2013) 

 Within these three goals there are several subcomponents laid out. However, the 

one of particular interest is the first one, within it the VHA includes Quality and Equity as 

a subpart to fulfil as element of the overall goal. The VHA goes on to elaborate that 

“Veterans will receive timely, high quality, personalized, safe effective and equitable 

health care, irrespective of geography, gender, race, age, culture or sexual orientation” 

(Veteran Health Administration, 2013). Some initiatives and policies have since been 

created to address the disparities in veteran health care, but there is a world of 

opportunity to improve.  
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The VA Strategic Plan FY 2018-2024 details four main priorities along with goals 

and objectives to achieve each: 

1. "Customer Service - Driven to use customer feedback, unified Veteran data, and 

employees with customer-centric mindset to make accessing VA services 

seamless, effective, efficient, and emotionally resonant for Veterans 

2. MISSION Act - VA is committed to ensuring Veterans have a wide variety of 

options for their health and well-being 

3. Electronic Health Record - This new system will enable the seamless and secure 

transfer of Veteran's and Servicemembers' sensitive health information 

4. Business Systems Transformations - Modernized systems and technology 

enable employees to enhance the quality of care and services Veterans use" 

(Affairs, 2019) 

By identifying geographic opportunities of services and using that alongside 

existing data related to demographics, this research aligns with customer service by 

providing a tool that can help gain insight to better serve the customer, the Mission Act 

by potentially identifying opportunities for community partnerships, and the business 

systems transformation by improving the data analytics methods.  

Even further, a management objective supporting the goal of modernizing 

business systems set forth by the VA states: 

"VA will institutionalize data supported and performance focused decision making 

that improves the quality of outcomes. Performance Goals include 

1. Employees have access to the information and data needed for effective 

decision making 

2. Increase the number of VA initiatives and programs that deliver better 

outcomes/value for Veterans" (Department of Veterans Affairs, 2019) 

This research is an extension to the steps the OHE has begun taking to achieve 

these goals and objectives. 

c. Cost Analysis 

Despite the overall decrease in the Veteran population, as a result of recent 

legislation those who are eligible to receive benefits has increased. The Congressional 

Budget Office undertook a risk assessment to help the VA make decisions about 
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spending in 2018. This study noted that the rate at which the cost of VA services is 

growing is 6% higher than inflation. Figure 2-1 shows the result of this study 

Figure 2-1 Some Possible Higher Spending Paths for VA Through 2028  (Congressional Budget 
Office, 2018) 

 In the baseline estimate the cost would grow by 19%. The baseline estimates 

based on current appropriate and ignore historical increase of cost of VA benefits. The 

aggressive scenario shows an increase of 50%. “The scenario illustrates how costs 

would grow if actions by the Congress and the President, VA, or the courts increased 

VA spending at the same rate as they have in recent years.” To ensure that the VA can 

keep up with the growing demand they are constantly looking for ways to make their 

services more efficient while maintaining a high standard of service for Veterans. 

(Congressional Budget Office, 2018) 

d. Requirements Gathering 

Requirements gathering was key in ensuring the Georgetown partnership provided 

value to the VA. The main objective in working with the OHE was to create a specific 

problem statement that addresses health equity for veterans. The OHE was first 

presented with three potential problem statements. The problem statement eventually 

selected also meant that the end user would be employees of the OHE. From the 

ideation phase to presenting results, the researchers engaged in a constant feedback 

loop with the OHE to ensure requirements were being met. Meetings with the OHE were 

scheduled intermittently to discuss status updates and progress of the research. More 

details of these meetings can be found in section 8. Provisional Work Schedule. By 

keeping the stakeholders engaged, the research evolved into one that can be used 
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directly by VA employees. The remaining requirement is to provide training to OHE 

employees on utilizing the dashboard to successfully pass on the project. 

3. Scope 

Providing adequate and wholesome care to veterans has proven to be a 

challenging task given the complex nature of the demography. Not only does the 

veteran population span across all ages, genders, ethnicities, race, socio-economic 

class, etc., but also, consists of individuals who served in different wars with different 

experiences. As a result, service-related health issues span across various areas 

related to physical and mental health, affecting everyone differently. Combined with the 

reality of an increase in overall and younger, more informed veterans using services, it’s 

important for the VA to understand what type of care veterans need. To address these 

challenges, the scope of this project includes VA facilities and services and selected 

geographies of opportunity.  

a. Veterans Affairs Service Offerings 
 The VHA offers care to veterans through traditional hospital related services such 

as surgery, physical therapy, and mental health as well as wellness programs such as 

community living centers, disease prevention, and substance abuse programs. The VA 

provided a list of stop-codes which are used by medical facilities to identify services 

offered. As such, the scope does not include services or programs that may be utilized 

by veterans outside of VA facilities such as community care providers or other health 

care providers. The list provided by the VA and used in Tableau is comprehensive of all 

services, however, only certain services will be explored based on the selected health 

behavior that is analyzed.  

b. Research Focus Areas  
 Though the veteran's geography of opportunity dashboard displays 71 different 

measures, or collected sets of data, with visualizations indicating general population 

affected and veteran population present, this research will focus on a handful of these 

measures, specifically related to health behaviors measured by the County Health 

Ranking. Fifteen measures across four health behavior categories, Physical Health, 

Mental Health, Alcohol & Drug Use, and Sleep, will be included and assessed in 

Tableau. While every measure may not be considered in results, the goal is to analyze 
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similar or related measures across health behavior categories against similar or related 

services provided by the VA. This grouping allows for potential correlative insights within 

health behaviors. Table 3-1 defines the health behaviors, geographies of opportunity, 

the description of the metric, data source, data of data gathered and published, and 

potentially related services.  
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Health 

Behavior 

Geography of 

Opportunity 

(Measures) 

Description Definition Data Source (County 

Health Rankings) 

Date of Data Potential Related Services 

offered by VA 

Physical 

Health 

Adult smoking % adult smokers % of adults who are current 

smokers 

Behavioral Risk Factor 

Surveillance System  

Data: 2016 

Published: 2019 

- Smoking cessation 

- Tele smoke cess prov site 

Adult obesity % adults BMI >= 30 kg/m2 % of the adult population (age 20 

and older) that reports a body 

mass index (BMI) greater than or 

equal to 30 kg/m2. 

CDC Diabetes 

Interactive Atlas 

Data: 2015 

Published: 2019 

- Nutrition/Dietetics-group 

- Nutrition/Dietetics-

Individual 

Food 

environment 

index 

Index of factors that 

contribute to a healthy food 

environment, 0 (worst) to 

10 (best) 

Index of factors that contribute to a 

healthy food environment, 0 

(worst) to 10 (best). 

USDA Food 

Environment Atlas, 

Map the Meal Gap 

from Feeding America 

Data: 2015 & 

2016 

Published: 2019 

- Health/Wellbeing Srvs 

Physical 

inactivity 

% adults with no leisure-

time physical activity 

% of adults age 20 and over 

reporting no leisure-time physical 

activity. 

CDC Diabetes 

Interactive Atlas 

Data: 2015 

Published: 2019 

- Move! PGM group 

- Move! PGM individual 

Access to 

exercise 

opportunities 

% population with 

adequate access to 

locations for physical 

activity 

% of population with adequate 

access to locations for physical 

activity. 

Business Analyst, 

Delorme map data, 

ESRI, & US Census 

Tigerline Files (using 

BI tool ArcGIS) 

Data: 2010 & 

2018 

Published: 2019 

- Move! PGM group 

- Move! PGM individual 

Food insecurity % population who lack 

adequate access to food 

% of population who lack adequate 

access to food. 

Map the Meal Gap 

(Feeding America) 

Data: 2016 

Published: 2019 

- Nutrition/Dietetics-group 

- Nutrition/Dietetics-

Individual 
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Limited access 

to healthy foods 

% population who are low-

income and do not live 

close to a grocery store 

% of population who are low-

income and do not live close to a 

grocery store. 

USDA Food 

Environment Atlas 

Data: 2015 

Published: 2019 

- Nutrition/Dietetics-group 

- Nutrition/Dietetics-

Individual 

Diabetes 

prevalence 

% adults diagnosed 

diabetes 

% of adults aged 20 and above 

with diagnosed diabetes. 

CDC Diabetes 

Interactive Atlas 

Data: 2015 

Published: 2019 

- Diabetes 

Mental 

Health 

Frequent 

mental distress 

% adults with 14 or more 

days of poor mental health 

per month 

% of adults reporting 14 or more 

days of poor mental health per 

month. 

Behavioral Risk Factor 

Surveillance System 

Data: 2016 

Published: 2019 

- Mental Health Clinic - Ind 

- Mental Health Clinic - 

Group 

Poor mental 

health days 

Average number of 

mentally unhealthy days 

reported in past 30 days  

Average number of mentally 

unhealthy days reported in past 30 

days (age-adjusted) 

Behavioral Risk Factor 

Surveillance System  

Data: 2016 

Published: 2019 

Mental health 

providers 

Ratio of population to 

mental health providers 

Ratio of population to mental 

health providers. 

CMS, National 

Provider Identification 

Data: 2018 

Published: 2019 

Drug and 

Alcohol 

Use 

Drug overdose 

deaths 

Number of drug poisoning 

deaths per 100,000 

population 

Number of drug poisoning deaths 

per 100,000 population 

CDC WONDER 

mortality data 

Data: 2015-

2017 

Published: 2019 

- Opioid Treatment 

Program 

- Substance Use Disorder 

IND 

- Substance Use Disorder 

GRP 

 

Excessive 

drinking 

% adults reporting binge or 

heavy drinking 

% of adults reporting binge or 

heavy drinking. 

Behavioral Risk Factor 

Surveillance System 

Data: 2016 

Published: 2019 

- Alcohol Screening 

- Substance Use Disorder 

IND 
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- Substance Use Disorder 

GRP 

Alcohol 

impaired driving 

deaths 

% driving deaths with 

alcohol involvement 

% of driving deaths with alcohol 

involvement. 

Fatality Analysis 

Reporting System 

Data: 2013-

2017 

Published: 2019 

- Alcohol Screening 

- Substance Use Disorder 

IND 

- Substance Use Disorder 

GRP 

Sleep Insufficient 

sleep 

% adults with < 7 hours of 

sleep on average 

% of adults who report fewer than 

7 hours of sleep on average. 

Behavioral Risk Factor 

Surveillance System 

Data: 2016 

Published: 2019 

- Sleep study 

- Sleep medicine 

- ZZSleep study 
Table 3-1 Selected Research Focus (Robert Wood Johnson Foundation and University of Wisconsin Population Health Institute, 2019) 
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4. Study Limitations 
a. Data Availability – Open Data Government Initiative 

In recent years, there has been an increased demand for transparency and 

accountability from the government. As a response, the US government passed into law 

the OPEN Government Data Act of 2018. This act required that federal agencies 

publish collected data for public use in a “machine-readable format and catalog it online” 

(Coldewey, 2019). Since this was just signed into law in January 2019, the availability of 

data is still scarce. With the obsolescence of information technology systems which 

exist in government, there is much work needed to ensure that data is readily available 

and easy to use.  

Notwithstanding the government is maintaining a catalog of available data at 

data.gov. This includes machine-readable format data, metadata and Application 

Programming Interface (API) information. Because the catalog software was created 

using open source code, connecting to it is available for public use. APIs allow one 

application to speak to another, therefore developers can use this to gain access to the 

data that is available. See Figure X-1 for depiction of a web application transaction 

using API. The primary benefit to using APIs is that rather than downloading a large 

dataset, an application may query another owner’s database to obtain the same data.  If 

the database is available this experience would be seamless to the user. Additionally, 

this ensures the data being used is maintained current. 

Figure 4-1 Database connection using API (Eising, 2016) 

For the purpose of this research paper however, the dataset used was not 

obtained using APIs. In future projects, this data collection methodology would be 

beneficial. 

b. Time Constraint 
This research assignment was scoped down to accommodate to the 16-week 

schedule. The selected measures of opportunity are merely that and do not consider 
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existing data sets published by the VA that are related to those measures. While the 

analysis provides relevant and necessary research for the VA to consider, there is 

opportunity to take the model presented beyond the scope. The approach of this 

research is repeatable, presenting the VA the ability to gain insights by analyzing 

different data sets related to health and services. 

Furthermore, unlocking Tableau’s full potential requires advanced proficiency 

and thus the learning curve with Tableau in this time frame also proved to be a 

limitation. The research analysis is based on one visualization of the data set, though 

the data can be represented in a multitude of ways.  

5. Literature Review 

There were two datasets used this analysis: 1. Geography of Opportunities and 

2. VA Facilities/Services. Figure 5-1 illustrates how the datasets used for this analysis 

were generated from multiple data sets.  

 

Figure 5-1 Hierarchy of Data Used for Analysis 

a. County Health Rankings 

 “The County Health Rankings & Roadmaps program is a collaboration between 

the Robert Wood Johnson Foundation and the University of Wisconsin Population 

Health Institute” (Robert Wood Johnson Foundation and University of Wisconsin 

Population Health Institute, 2019). The annual report produced gathers data from over 

30 publicly available datasets, health and other factors such high school graduation 

https://www.countyhealthrankings.org/about-us#RWJF
https://www.countyhealthrankings.org/about-us#UWPHI
https://www.countyhealthrankings.org/about-us#UWPHI
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rate. The report then provides a rating for each county within the United States to 

empower communities to make decision about services that are required in their 

localities. 

b. Veterans Affairs Geography of Opportunity 

 The Geography of Opportunity was generated by Kenneth Jones, PhD as part of 

research initiative of the Office of Health Equity. The intent of this visualization was to 

take the County Health Rankings (Robert Wood Johnson Foundation and University of 

Wisconsin Population Health Institute, 2019) data that is collected and produced 

annually, and compare this to the Veteran Population (U.S. Department of Veterans 

Affairs, 2019). By correlating this data, the VA may be able to identify areas of 

opportunities to focus on improving health equity. The Veterans Geography of 

Opportunity can be found on Tableau Public (Kenneth Jones, 2019). 

c. Veterans Affairs Facilities and Services 

 The VA Facilities/Service file was generated using two files received from the VA. 

The VA Facilities Location file contains the facility ID which is a unique identifier, as well 

as names of facilities, addresses, and hours of operations. The second file VA services 

offered by facilities contains facility ID and stop-codes – services – offered by the VA at 

each of the facilities. This creates a one to many lists for the facility ID.  

6. Research Methodology  

a. Data Scrapping 

Data scrapping is a data collection technique by which coded programs use html 

information from website to gather data. It allows unstructured data to be organized into 

structure tables that can be used for analysis (Singrodia, Mitra, & Paul, 2019). In this 

instance there were two types of data scrapping methods which were used 1) Python’s 

Beautiful Soup and Selenium 2) Microsoft Excel Visual Basics. 

“Beautiful Soup is a Python library for pulling data out of HTML and XML files” 

(Crummy, 2019). It gets its name for its ability to help structure data even on websites 

were html coding is incomplete or messy. It helps reduce the time it takes to collect data 

by allowing information to be scrapped from websites automatically. This in combination 
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with Selenium allowed for pulling of data from the Veterans Affair Website. “Selenium is 

a web automation tool. A web browser can be controlled using Python code, any task 

you would normally do on the web can be done using the selenium module” (Python 

Spot, 2019). Selenium was used to be able to input into the search box the parameters 

needed, and Beautiful Soup was used to help extract the data using XML tags.  

b. Data Cleansing 

 To ensure the accuracy of results in any data research project it is crucial that 

data cleansing is undertaken. “The process is mainly used in databases where 

improper, unfinished, inaccurate or irrelevant part of the data is identified and then 

altered, replaced or deleted” (Singh, 2017). This research data project was no 

exception, there were several steps as depicted in Figure 6-1 that were carried out to 

ensure that the results were as accurate as possible. 

Figure 6-1 Data Cleansing Methodologies Used 

 Data standardization and normalizations are statistical analysis method to ensure 

that data is comparable during analysis. These methods would be applied with the 

original data that is gather by the county health rankings. Models are applied to ensure 

that the data is comparable and representative regardless of the size of the population 

so that rural areas and urban areas can be measured against each other (Robert Wood 

Johnson Foundation and University of Wisconsin Population Health Institute, 2019). 

 During this analysis data sets were joined using Tableau to enable comparison. 

This created duplicate lines for some criteria, and therefore when calculations were 

generated for the different health opportunities deduplication was applied to ensure that 

accuracy of the calculations. 
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 To further ensure the validity of the visualization, quality checks were undertaken 

as the analysis progressed. These quality checks were accomplished using Microsoft 

Excel. For example, when the Top Ten States with Highest Veteran Population (Table 

11-1) visualization was created, a validation in the Excel file was accomplished by 

sorting the health opportunities to ensure the data matched. 

 A list of exact steps used for cleansing and analyzing data can be found in 

Appendix B – Data Cleansing and Analysis Steps. 

c. Data Dictionary 

 The process of data cleansing begins with understanding what the data means 

and how that data will be utilized. The data dictionary is what allows information system 

owners to define what, how data is to be collected. It allows for capturing metadata such 

as format, descriptions and rules for data (American Health Information Management 

Association, 2018). Good data stewardship means that these things are defined before 

the collection of data even begins. By doing so, data can be collected in a consistent 

manner, while ensuring the accuracy and validity of the data. For this research the 

definitions used for health opportunities were defined the by the Robert Wood Johnson 

Foundation and University of Wisconsin Population Health Institute in the Health County 

Ranking 2019 Data Dictionary.  

 There was no Data Dictionary provided by the VA for the location information 

received. The definition for terminology in those files were sourced through search on 

the VA website. 

d. Ethical Considerations of Data Analytics 

Ethics related to data analytics is critical in ensuring the manipulation of data is 

done in a way that is accurate and not misleading. To be ethical with data analytics is to 

be transparent in the ways in which the data has transformed from the data collection 

stage until the visual representation. Not only the slicing, dicing, combining, and filtering 

of data cause, but also the way it is displayed (color, chart, calculations, etc.) can cause 

readers to interpret visualizations differently. To avoid misinterpretation of the data, 

there are certain aspects of the research methodology and process the reader should 

know as they evaluate the analysis. Beyond the technical changes made through the 
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normalization process highlighted in Appendix B, included are the notable data 

assumptions and limitations of the research. 

i. Data Assumptions 

Figure 6-2 Data Assumptions Used for Analysis 

1. The four health behavior groupings selected (physical, mental, alcohol & drug 

use, and sleep) were created to scope and organize the health opportunities that 

would be evaluated. There may be overlapping services that can be analyzed 

against different health opportunities in a group. Guidelines from the county 

health rankings were considered when developing the groupings for this study. 

2. The services that were evaluated against each health opportunity as part of the 

analysis was based on nomenclature and basic knowledge of the service (ex. 

stop code “Diabetes” to health opportunity “Diabetes Prevalence” or stop code 

“Adult Obesity” to health opportunity “Move! PGM Group or Individual”). The 

associations are not validated in a medical perspective. 

3. The County of Health rankings “draws upon the most reliable and valid measures 

available” when compiling health rankings (County Health Rankings 2019). The 

data is standardized to represent the county and state population. The 

publication of the health ranking data includes the modeling techniques used by 

each data source owner to represent the population. This study assumes the 

validity of the data presented by the County Health Rankings. 

Assumptions

Health 
Behavior 

Groupings

Selected 
Services for 

Health 
Behavior

County 
Health 

Rankings 
represent 
population
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ii. Data Limitations 

Figure 6-3 Limitations of Analysis 

1. The raw data files related to services and facilities included some missing data. 

These N/A’s were omitted from the analysis as it would otherwise portray 

inaccurate visualizations of the data. Tableau is effective in highlighting NULL 

values to ensure the developer is aware of incomplete data.  

2. This analysis does not consider veterans that are getting care outside of the VA. 

Some veterans may not use the VA for medical care and others may go to 

community care centers, which are non-VA facilities that partner with the VA to 

provide care to veterans.  

3. Although the County Health Rankings was published in 2019 the dates of which 

the data was gathered can vary. Many of the data sources are from 2015 & 2016 

although range throughout the 2010s. The frequency of which the data is 

collected can present some variability.  

4. Tableau presents limitations on filtering on joined data sets. Due to the similarity 

in the data sets used and the complexity of the maps, filtering on joined data sets 

did not accurately represent the story that was intended. Although the 

representation ultimately told the right story, this limitation can be explored in the 

future. 

e. Data Visualization 

 Throughout the data cleansing process, different representations of each 

data set were compiled to create a dashboard using Tableau. This dashboard is 

the basis of all analysis. Figure 6-4 shows the unfiltered view of the dashboard. 

The visualization can be zoomed in to view specific areas by use of the state and 

county filters.  

Limitations
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The dashboard includes three maps:  

1. Health opportunity map – Displays health opportunities on a color scale 

indicating prevalence of that opportunity per county. 

2. Veteran population and facility map – It displays veteran population density 

compared to overall population per county with all VA facility locations. 

3. Facilities based on selected stop code – View of facilities that provide the stop 

code (service) selected in the filter. 

4. Filters 

a. Health behavior applicable to map 1  

b. State applicable to all maps at the same time 

c. County applicable to all maps at the same time 

d. Stop code/service applicable to map 3 

Figure 6-4 Health Opportunity, Facilities and Services Tableau Dashboard 

With the volume of data represented in these maps, analysis was done 

based on areas of high opportunity according to the geography of opportunity file. A 

red/yellow/green conditional formatting color scale was applied to a list of all states 

to show which states were good (green) or bad (red) for each health opportunity 

selected in this study. Appendix C details the results. 

7. Conclusion  

Details of the analysis accomplished can be found in Appendix A, though table 5-1 

captures a summary. It is evident that there are areas of opportunity for the VA to 

provide services to veterans. The VA can use this dashboard and methodology to 

evaluate health and services beyond the scope of this research. 
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a. Data Analysis and Recommendation 

Health 
Behavior 

Geography of 
Opportunity 
(Measures) 

States 
Selected 

Correlated Services 
Available in State  

Number of VA 
Facilities to 
Correlated 
Stop Codes 

Potential Recommendation 

Physical 

Health 

Adult smoking North and 

South Dakota 

- Smoking cessation 20:5 The VA may consider adding smoking cessation to the Todd 

County facility and tele smoking cessation services in North 

and South Dakota. 

Adult obesity Mississippi - Health/Well-being 

services 

- Nutrition/Dietetics-

group 

- Nutrition/Dietetics-

Individual 

12:11 There are sufficient services available for the obesity health 

opportunity 

Food environment 

index 

Mississippi - Nutrition/Dietetics-

group 

- Nutrition/Dietetics-

Individual 

12:11 Services in Harrison County seem appropriate, as well as 

throughout the state of Mississippi. 

Physical inactivity Nevada - Move! PGM group 

- Move! PGM individual 

12:10 There is an opportunity to initiate a Move program at the site 

in Nye, and there is also consideration to partner with 

Community Care providers to offer Move or similar services 

in both Mineral and Nye County. 
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Access to exercise 

opportunities 

Mississippi - Move! PGM group 

- Move! PGM individual 

12:6 There may be some consideration in centralizing the MOVE 

program between Kemper and Lauderdale counties and the 

two adjacent to the west since there appears to similar Vet 

population in all four counties. 

Food insecurity Mississippi - Nutrition/Dietetics-

group 

- Nutrition/Dietetics-

Individual 

12:11 Vet population in Mississippi does not overlap with this health 

opportunity it is worthy to note that even in areas where there 

is a high level of food insecurity there is a VA hospital with 

nutrition services 

Limited access to 

healthy foods 

South Dakota - Nutrition/Dietetics-

group 

- Nutrition/Dietetics-

Individual 

12:10 The high-density areas for this health opportunities and 

Veteran population do not appear to overlap, therefore 

services seem adequate 

Diabetes 

prevalence 

South Carolina - None 15:0 The VA should consider adding diabetes services to the 

existing VA locations. 

Mental 

Health 

Frequent mental 

distress 

West Virginia - Mental Health Clinic - 

Ind 

- Mental Health Clinic 

Group 

15:12 Lenore VA facility is located in Mingo and could potentially 

offer individual and group mental health groups. 

Poor mental health 

days 

Arizona - Mental Health Clinic - 

Ind 

- Mental Health Clinic 

Group 

29:29 The services in Arizona seem appropriate for the demand. 
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Mental health 

providers 

Texas - Mental Health Clinic - 

Ind 

- Mental Health Clinic 

Group 

55:55 There are 55 facilities in Texas and each one offers either 

individual or group mental health service. There may be 

further consideration given to utilization. 

Drug and 

Alcohol Use 

Drug overdose 

deaths 

West Virginia - Opioid Treatment 

Program 

- Substance Use 

Disorder IND 

- Substance Use 

Disorder GRP 

15:6 There are two potential counties where services can be 

increased 

Excessive drinking Wisconsin - Substance Use 

Disorder IND 

- Substance Use 

Disorder GRP 

21:14 Hayward CBOC may want to look into adding substance 

abuse programs and alcohol testing to its services.  

Alcohol impaired 

driving deaths 

North Dakota - Substance Use 

Disorder IND 

- Substance Use 

Disorder GRP 

9:9 There may be an opportunity to partner with communicate 

care center to provide additional service in Nelson and 

Griggs county. 

Sleep Insufficient sleep Virginia and 

Maryland 

- Sleep Study 

- Sleep Medicine 

- ZZSleep Study 

36:4 The VA can loo (U.S. General Services Administration, 2019) 

(VA Office of Health Equity, 2016) (U.S. Department of 

Veterans Affairs, 2019)k into adding more sleep study 

services in Stafford Virginia. 
 

Table 7-1 Summary Results of Examples 
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b. Approach for Next Steps 

 It is the hope that this research will be carried forward by the VA OHE and assist 

them in planning efforts for programs. To this end the research team has committed to 

meet with the VA Open Data Working Group in the near future. In addition, the Tableau 

workbook will be provided to the VA OHE including a listing of steps taken to cleanse 

and analyze the data. To ensure usability of the tool the VA will have to undertake steps 

outlined in Figured 7-1.  

Figure 7-1 Next Steps Required to Continue Research 

 

8. Team Members Qualification 

 Leslie is a certified Project Manager (PMP) and 

Certified in Risk Information Systems Controls 

(CRISC) with extensive experience in problem 

solving. She is currently involved in data 

normalization projects at work. She has extensive 

experience in quality testing. Her current role 

focuses on governance. Her work in defense 

makes her familiar with work with veterans’ issues and provides insight to the 

hierarchal nature associated with services provided to veterans. 

 Amneet is a systems analyst with experience in 

using data to gain insight and solve problems. She works 

in a governance role that focuses on managing application 

and product portfolio data and uses the data to provide 

value to internal stakeholders, which comprises of all 

business units. Throughout her career she has gained a Table 8-2 Team Member - 
Amneet Nahal 

Table 8-1 Team Member - 
Leslie Molina 
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thorough understanding of the power of data and strives to practice ethical data 

analysis. She will apply her knowledge of data analysis to provide meaningful 

results in this capstone. 

9. Provisional Work Schedule 

Week Dates Leslie 
Molina 

Amneet 
Nahal 

Total 
Hours 

Description 

1 Sept 10 - 16 10 7 17 Independent research on topics for 
capstones. 

2 Sept 17 – 23 7 7 14 Attended VA, Tableau, Georgetown 
University SCS project kick-off 
meeting. Formed team. 

3 Sept 24 – 30 5 5 10 Met to discuss potential research 
topics.  

4 Oct 1 – 7 17 15 32 Met with VA OHE (Ernest Moy, PhD.) 
to discuss three potential problem 
statements. 

5 Oct 8 – 14 20 10 30 Attempted to scrap data off the VA 
locations website. VA facility location 
data search 

6 Oct 15 - 21 12 15 27 Tableau online server set up, and 
individual familiarization with tool. Met 
with Tableau for assistant on data 
cleansing. 

7 Oct 22 – 28 12 10 22 Produce visuals based on data 
obtained. 

8 Oct 29 – Nov 4 5 7 12 Met with VA OHE (Ernest Moy, PhD.) 
to discuss alternative problem 
statements given constraints on data 
obtained. 

9 Nov 5 – 11 10 7 17 Generated early version of 
visualization. 

10 Nov 12 – 18 5 5 10 Met with Tableau (Larry Hill) for 
working session on how to generate 
visualization. 
Data cleansing undertaken for data. 

11 Nov 19 – 25 30 25 55 Met with Kenneth Johnson, PhD who 
generated the VA Health Opportunity 
Visualization to ensure we understood 
definitions of terms and context. Met 
with Tableau (Larry Hill) to 
troubleshoot Visualization. Quality 
validation of data for visualization. 

12 Nov 26 – Dec 2 30 30 60 Presented final product to VA OHE 
13 Dec 3 -9 30 30 60 Attempted to implement feedback from 

VA OHE and finalized visualization. 
14 Dec 10 - 17 35 20 55 Presented visualization to class and 

finalized research paper 
Totals 228 193 421  

Table 9-1 Work Schedule and Level of Effort  
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11. Appendix A – Analysis Examples 

a. Analysis by Top Ten States with Highest Veteran Population 

 
Figure 11-1 - Top Ten States with Highest Veteran Population 

 

The population depicted in the image is the percentage of Veterans that live in a state proportionally to their population.   
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b. Selected Health Opportunities in Top Ten States with Highest Veteran Population 

Table 11-1 Selected Health Opportunities in the Top Ten States with Highest Veteran Population 

 For analysis in the next two sections we have selected to review two states we identified on the Top Ten States with Highest Veteran Population and with 

high health opportunities.  
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NV 9.74% 17.63% 29.16% 7.159 22.21% 0.530726 12.14% 15.20% 10.15% 12.52% 4.28 0.0013 25.36 30.86% 19.57% 34.22%
ME 8.78% 17.43% 30.11% 7.863 21.31% 0.62279 14.12% 3.50% 10.12% 12.20% 4.02 0.0037 23.63 37.13% 18.84% 31.89%
WA 8.76% 14.69% 30.27% 7.474 19.03% 0.751083 13.06% 9.88% 10.18% 11.93% 3.96 0.0025 15.81 35.99% 17.44% 29.75%
OR 8.75% 15.88% 30.64% 7.328 18.12% 0.791178 13.58% 10.42% 10.81% 12.69% 4.30 0.0038 13.36 31.91% 18.18% 30.17%
FL 8.65% 18.00% 30.65% 7.076 29.25% 0.688723 15.51% 9.35% 12.57% 13.00% 4.12 0.0011 19.82 29.12% 18.10% 35.48%
DE 8.51% 17.50% 31.67% 8.233 26.83% 0.764784 11.47% 4.62% 12.20% 11.31% 3.69 0.0021 27.37 34.00% 17.07% 35.16%
MT 8.28% 17.24% 27.57% 6.979 22.65% 0.527091 12.65% 16.02% 9.22% 11.26% 3.45 0.0017 13.74 42.64% 20.06% 27.25%
AZ 8.23% 16.72% 29.27% 6.233 23.30% 0.671862 16.16% 17.29% 11.68% 13.48% 4.26 0.0009 21.62 27.29% 15.83% 32.28%
VA 8.11% 16.91% 30.64% 7.997 24.46% 0.68369 12.03% 6.05% 11.76% 11.64% 3.69 0.0015 19.95 28.82% 16.66% 35.50%
NH 8.11% 15.25% 28.42% 8.640 20.81% 0.837861 9.39% 4.33% 9.72% 11.60% 3.93 0.0029 30.41 31.76% 19.00% 31.35%

Physical Health Mental Health Drug & Alc Use
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i. Physical Inactivity  

Figure 11-2 Access to Exercise in Nevada 

 In Churchill (1), Mineral (2), and Nye (3) Counties we see both a high concentration of adult with low access to exercise opportunities. We note that 

Churchill County has a VA facility that offers both the Individual and Group Move Program. However, in Mineral County there is no VA facility and the VA facility in 

Nye County does not offer either Move Program. There is an opportunity to initiate a Move program at the site in Nye, and there is also consideration to partner 

with Community Care providers to offer Move or similar services in both Mineral and Nye County. 

  

1 

2 
3 
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ii. Poor Mental Health Days in Arizona 

Figure 11-3 Poor Mental Health in Arizona 

 In Maricopa County there appears to be approximately 5% population of Vets, while Cochise County has 16.22% population of Vets. Upon further review it was noted that 

this is appropriate given the population size. It is also noticeable that the distribution for individual and group mental health services reveal that every VA facility offer one or both 

services. The services in Arizona seem appropriate for the demand. 
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c. Multi-state Analysis 

i. Insufficient Sleep in Northern Virginia and Maryland 

Figure 11-4 Adults with Insufficient Sleep in Maryland and Virginia 

 Maryland and Virginia were selected to demonstrate that although a given state may not provide services the adjacent state may offer services on the 

border of the state. Stafford County has two VA facilities, however neither has sleep study services offered. There is a high Veteran Population and high level of 

adults with insufficient sleep. There are three location in Virginia and Maryland for Sleep Studies. The VA can look into adding more sleep study services in 

Stafford Virginia.  
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ii. Adult Smoking in North & South Dakota 

Figure 11-5 Adult Smoking in North & South Dakota 

 In this depiction we note that there is high concentration of smokers in the bottom southwestern quadrant of South Dakota. Narrowing in on Todd County 

(highlighted in red) where approximately 41% of the population of adults smoke, we see that there is 4.63% of the population that is made up of Veterans. While 

this is not a large number of Veterans the trend in this health opportunities suggest that there is room to add smoking cessation services to the VA location in Todd 

County. In addition, we note that smoking cessation being offered in some facilities in these states, however tele smoking cessation services are not associated 

with any facility in North & South Dakota. The VA may consider adding smoking cessation to the Todd County facility and tele smoking cessation services in North 

and South Dakota. 



Service opportunities to improve health equity for 
veterans  37 

 

d. Analysis by Health Opportunity 
i. Physical Health 

1. Adult obesity 

 The top ten states with the highest obesity health 

opportunity are listed in the table to the right. It identifies 

Mississippi as the high obesity rate in the continental USA 

with 21.20% of adults with a high BMI. The stop codes used 

for this are Health/Well-being services, Individual and Group 

Nutrition Services. Zooming into the top state Mississippi we 

see there is a high density of Veteran Population in the 

southern part of the state. From the analysis it appears that 

there are sufficient services available for the obesity health 

opportunity. 
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MS 5.53% 37.97%
AL 7.15% 37.41%
WV 7.54% 36.96%
LA 5.94% 36.73%
AR 7.28% 36.47%
SC 7.61% 35.84%
KY 6.26% 35.54%
OK 7.35% 35.35%
KS 6.70% 34.79%
IA 6.81% 33.83%

 Table 11-2 Top Ten 
States with Highest 

Obesity Rate 

 Figure 11-6 Adult Obesity in Mississippi 
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2. Food environment index 

 The state with the lowest of food index is Mississippi. A 

review of the Mississippi map shows that Harrison County has 

a low Food Environment Index of 6.10, and a Veteran 

Population of 11.23%. The Columbus division which provide 

services for the Veteran Population in that County provides 

nutrition services. Services in Harrison County seem 

appropriate, as well as throughout the state of Mississippi. 

 

 

Figure 11-7 Food Environment Index in Mississippi 
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MS 5.53% 5.902
NM 8.09% 6.179
AZ 8.23% 6.233
AR 7.28% 6.453
LA 5.94% 6.753
AL 7.15% 6.791
SD 6.79% 6.844
OK 7.35% 6.932
MT 8.28% 6.979
TX 6.17% 6.979

Table 11-3 Top Ten States 
with Low Food Environment 

Index 
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3. Access to Exercise Opportunities 

   The overall access to exercise health opportunity appears 

high in comparison with others. The lowest state with access to 

exercise is Mississippi where only 42.75% of its population has 

adequate access to locations for physical activity. In the figure 

below the light shading represents lower access to exercise. The 

single-color gradient is a limitation of Tableau, and because more 

health opportunities are represented in the higher the more 

opportunity this is the color our dashboard was designed. Kemper 

County is highlighted with only 7% of the population having access to adequate 

locations. However, in the County just south the Meridien division in Lauderdale County 

does have an active MOVE program. Depending on the distance for the 6% Vet 

population in this county this may be adequate. There may be some consideration in 

centralizing the move program between these two counties and the two adjacent to the 

west since there appears to similar Vet population in all four counties.   
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MS 5.53% 42.75%
AL 7.15% 46.03%
SD 6.79% 51.10%
AR 7.28% 51.85%
NE 7.09% 52.58%
MT 8.28% 52.71%
OK 7.35% 52.86%
NV 9.74% 53.07%
TN 7.31% 53.81%
WV 7.54% 54.18%

Table 11-4 Top Ten States 
with Low Access to 

Exercise 

 Figure 11-8 Access to Exercise in Mississippi 
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4. Food insecurity 

 Mississippi has the highest food insecurity in the USA, but only 

5% of its populations is veterans. While it appears high density of Vet 

population in Mississippi does not overlap with this health opportunity it is 

worthy to note that even in areas where there is a high level of food 

insecurity there is a VA hospital with nutrition services. For example, in 

Washington County where 30% of adults have food insecurity the division 

Greenville provides these services.  
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MS 5.53% 21.20%
AR 7.28% 18.14%
AL 7.15% 18.09%
LA 5.94% 17.01%
GA 7.15% 16.45%
AZ 8.23% 16.16%
SC 7.61% 16.09%
NC 7.51% 15.95%
NM 8.09% 15.90%
KY 6.26% 15.71%

Table 11-5 Top Ten 
States with Food 

Insecurity 

Figure 11-9 Lack of Adequate Access to Food in Mississippi 
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5. Limited access to healthy foods 

 Nevada has the highest density of adult in poverty 

with no access to food with 18.9% average. There is an 

overlap in health opportunity and Veteran population in 

Dewey County. In South Dakota, the high-density areas for 

this health opportunities and Veteran population do not 

appear to overlap, therefore services seem adequate.  
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SD 6.79% 18.90%
NM 8.09% 18.38%
AZ 8.23% 17.29%
MT 8.28% 16.02%
NV 9.74% 15.20%
NE 7.09% 12.89%
ND 6.84% 11.90%
UT 5.11% 11.83%
ID 7.19% 11.79%
TX 6.17% 11.68%

 Table 11-6 Top Ten States 
with Limited Access to 

Healthy Foods 

 

 

Figure 11-10 Lack of Access to Good Food in South Dakota 
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6. Diabetes Prevalence in South Carolina 

 While the top state with diabetes prevalence, we opted to show 

South Caroline to demonstrate that the stop codes are correlated to 

states. Since there is no stop code correlated to South Carolina it 

does not appear in the drop-down option. In South Carolina there 

are pockets of high diabetes prevalence and pockets of high veteran 

population. There are no diabetes services offered in South 

Carolina. The VA should consider adding diabetes services to the 

existing VA locations in South Carolina.  
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AL 7.15% 15.58%
MS 5.53% 15.12%
WV 7.54% 14.96%
SC 7.61% 14.60%
AR 7.28% 14.55%
KY 6.26% 14.16%
TN 7.31% 13.97%
GA 7.15% 13.62%
OK 7.35% 13.33%
LA 5.94% 13.10%

 Table 11-7 Top Ten 
States with Diabetes 

Prevalence 

Figure 11-11 Diabetes Prevalence in South Carolina 
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ii. Mental Health 
1. Frequent mental distress 

  West Virginia reports the highest average of frequent health 

distress with 15.30% of adults reporting that they had more than 14 

days of mental health distress in the previous 30 days. One 

possible area to offer services is in Mingo County. The mental 

health distress health opportunity is above the state average at 

17%. The Vet population is at 7.54% of the population, however 

Lenore VA facility is located in Mingo and could potential offer 

individual and group mental health groups.  
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WV 7.54% 15.30%
AR 7.28% 14.78%
AL 7.15% 14.34%
TN 7.31% 14.17%
KY 6.26% 14.16%
OK 7.35% 14.15%
SC 7.61% 14.10%
MS 5.53% 13.83%
MO 7.75% 13.62%
AZ 8.23% 13.48%

Table 11-8 Top Ten 
States with Frequent 

Mental Distress 

Figure 11-12 Frequent Mental Distress in West Virginia 
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2. Mental health providers 

 This health opportunity is the ratio of mental health providers 

to person in the population. There is no state that that has a 1 to 1 

ratio. Texas however has the smallest ratio. In the map the color is 

inversed because of the limitation within Tableau to apply one color 

palette to the dashboard. This analysis shows us that despite the 

not being an extensive percentage of the population that are 

Veteran the large number of the population is driving the demand. 

There are 55 facilities in Texas and each one offers either individual 

or group mental health service. There may be further consideration 

given to utilization but otherwise services look appropriate.. 
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TX 6.17% 0.0005
AL 7.15% 0.0006
TN 7.31% 0.0007
GA 7.15% 0.0007
WV 7.54% 0.0008
IA 6.81% 0.0009
IN 6.54% 0.0009
AZ 8.23% 0.0009
MS 5.53% 0.0010
MO 7.75% 0.0010
Table 11-9 Top Ten 
States with the Least 

Mental Health Providers 

Figure 11-13 Mental Health Providers in Texas 
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iii. Drug and Alcohol use 
1. Drug overdose deaths 

 West Virginia has the highest number of drug poisoning per 

100,000 deaths in the country. There are two potential counties 

where services can be increased. In Mingo County there are 70 

deaths per 100,000 annually and about 5% of their population are 

Veterans. The Lenore VA Clinic in Mingo County currently does 

not offer Group or Individual substance abuse programs but may 

consider adding them. Similarly, in Mercer County there are 62 

deaths per 100,000 and approximately 8% of their population are 

Veterans but the Princeton VA clinic in this county does not offer 

substance abuse programs.  
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WV 7.54% 45.77
DC 3.87% 34.39
KY 6.26% 32.04

MD 7.32% 31.61
OH 6.83% 31.21
NH 8.11% 30.41
PA 7.24% 29.90
MA 5.05% 29.21
CT 5.70% 28.04
DE 8.51% 27.37
Table 11-10 Top Ten 
States with Most Drug 

Overdose 

Figure 11-14 Drug Poisoning Deaths in West Virginia 
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2. Excessive drinking 

 The state with the highest number adults reporting binge 

drinking is Wisconsin, where it is relatively high overall with the 

minimum being 20% and high of 29%. Washburn and Sawyer 

County report 23%, and 22% adults excessive drinking. The 

Hayward CBOC division services these two counties’ 

approximately 10% of the population that are Veteran. Hayward 

CBOC may want to look into adding substance abuse programs 

and alcohol testing to its services.  
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WI 7.25% 24.18%
ND 6.84% 22.03%
MN 6.83% 21.93%
MA 5.05% 21.17%
IL 6.83% 20.53%
RI 6.47% 20.49%
VT 7.03% 20.34%
NY 6.30% 20.26%
MT 8.28% 20.06%
MI 7.69% 20.05%
Table 11-11 Top Ten 
States with Excessive 

Drinking 

Figure 11-15 Excessive Drinking in Wisconsin 
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3. Alcohol impaired driving deaths 

  In North Dakota 47.18% of driving deaths involve alcohol. 

While each VA facility site does offer substance abuse 

programming, they do not offer alcohol testing. Additional of note 

Nelson and Grigg county, they do not have VA facilities but exhibit 

higher than normal driving deaths involving alcohol and higher than 

average Veteran population. There may be an opportunity to 

partner with communicate care center to provide additional service 

in Nelson and Griggs county. 
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ND 6.84% 47.18%
MT 8.28% 42.64%
ME 8.78% 37.13%
WI 7.25% 36.62%
NE 7.09% 36.49%
WA 8.76% 35.99%
VT 7.03% 35.31%
SC 7.61% 35.10%
WY 7.73% 34.97%
RI 6.47% 34.40%

Table 11-12 Top Ten 
States with Alcohol 

impaired driving deaths 

Figure 11-16 Alcohol Driving Deaths in North Dakota 
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12. Appendix B – Data Cleansing and Analysis Steps. 

a. VA Facility Locations/Services 

 Steps taken to cleanse and analyze the data are as follows: 

1. Received facilities and location files from VA (Ernest Moy) 

2. Used VLOOKUP function to relate stop code worksheet to facilities worksheet 

using facility ID as primary key.  The following fields were related to the stop 

code worksheet from the detailed facility worksheet. 

a. Address 2  

b. City  

c. State  

d. Zip  

e. Lat  

f. Long  

3. Identified 17 stop codes related to health opportunities selected. Created a 

column called "included in project" and filled in yes for all facilities with those 17 

stop codes & no for all others. 

4. When filtered on “included in project” = yes, there were 86 facility codes 

(affecting 173 lines) that had no full address and therefore we could not assume 

the county/zip/lat/long. These were all cleared out and left blank to avoid NULL 

error in tableau. 

5. All #N/A in full data set (not just those we selected) for Lat/Long were cleared out 

and left blank to avoid NULL error in tableau. 
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6. Created county data column to stop code worksheet using geography of 

opportunity file using zip code. Zip code in geography of opportunity was 

determined using geolocation through a public zip code database. 

7. The rows that did not have a Lat/Long and those that are US territories for our 

selected stop codes we marked as "no" for include in project.  

8. "No" for include in project for the state of Alaska and Hawaii as we only 

evaluated the continental US 

b. Geography of Opportunity 

 Steps taken to cleanse and analyze the data are as follows: 

1. Geography of opportunity extracted from tableau workbook provided by the VA 

(Kenneth Jones/Ernest Moy)  

2. Compared county/state columns to zip database & US zip file. An if statement 

was used to ensure the calculation first used US zip file and if not available then 

use zip database (which only has 2 decimals). 

3. Removed Alaska/Hawaii 

4. Manually researched some zip codes not found in zip databases. These were 

mainly for city counties. 

a. In doing so, had to pick a zip code for counties below which both cover 

multiple zip codes: Mc Kean County, PA and DeBaca County, NM 
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c. Tableau – Combining data sets 

Steps taken to create dashboard and analyze the data listed below. These are 

not comprehensive of every step in Tableau but rather highlight the main actions to 

create the dashboard.  

1. Joined Facility and Geography of Opportunity data sets (full outer join) on county 

and state  

2. Union caused duplicate rows for vet pop percentage as facility/state/county was 

being duplicated each time a facility had multiple stop codes. In order to remove 

the duplicate rows caused by stop codes, needed to include a “FIXED” 

calculation to only apply average for facility/state/county.  

3. Creating a calculated "FIXED" field for each health opportunity (can differentiate 

as these measures will have "LOD" in front) to display appropriate averages, 

which do not include stop code as duplicate rows. 

4. Validated this data from the original excel file to ensure averages were correct  

5. Created 3 maps 

a. Health Opportunity 

b. Veteran Population Density with circles identifying VA facilities 

c. VA facilities that provide the value selected in the stop-code (services) 

filter 

6. Dashboard created to include 3 maps along with relevant filters 

7. Validated accuracy of filters being applied to map 
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13. Appendix C – Health Opportunities by States 

   Physical Health Mental Health Drug & Alcohol Use Sleep 
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1 AL 7.15% 20.64% 37.41% 6.791 30.48% 46.03% 18.09% 7.36% 15.58% 14.34% 4.71 0.0006 15.29 31.05% 14.43% 38.66% 
2 AR 7.28% 20.91% 36.47% 6.453 33.96% 51.85% 18.14% 10.93% 14.55% 14.78% 4.92 0.0014 17.41 25.61% 13.84% 34.73% 
3 AZ 8.23% 16.72% 29.27% 6.233 23.30% 67.19% 16.16% 17.29% 11.68% 13.48% 4.26 0.0009 21.62 27.29% 15.83% 32.28% 
4 CA 5.76% 12.53% 24.17% 7.802 18.39% 82.06% 13.07% 6.21% 8.80% 11.52% 3.80 0.0033 16.49 32.31% 18.67% 31.93% 
5 CO 6.99% 14.93% 21.68% 7.936 16.18% 76.45% 11.06% 8.81% 6.92% 10.80% 3.54 0.0021 20.94 30.70% 18.65% 26.93% 
6 CT 5.70% 12.76% 26.45% 8.350 19.23% 89.69% 10.73% 4.90% 8.63% 10.35% 3.54 0.0033 28.04 32.76% 19.55% 31.91% 
7 DC 3.87% 16.69% 23.10% 8.400 16.90% 99.92% 12.40% 0.79% 8.20% 10.47% 3.54 0.0045 34.39 32.26% 28.00% 36.20% 
8 DE 8.51% 17.50% 31.67% 8.233 26.83% 76.48% 11.47% 4.62% 12.20% 11.31% 3.69 0.0021 27.37 34.00% 17.07% 35.16% 
9 FL 8.65% 18.00% 30.65% 7.076 29.25% 68.87% 15.51% 9.35% 12.57% 13.00% 4.12 0.0011 19.82 29.12% 18.10% 35.48% 

10 GA 7.15% 19.84% 32.02% 7.053 27.54% 55.19% 16.45% 7.66% 13.62% 12.99% 4.01 0.0007 16.48 23.53% 14.97% 37.04% 
11 IA 6.81% 15.04% 33.83% 8.208 24.98% 74.52% 11.02% 5.79% 10.38% 10.33% 3.24 0.0009 11.96 28.78% 20.04% 27.40% 
12 ID 7.19% 15.13% 28.88% 7.268 21.31% 67.68% 13.21% 11.79% 9.07% 12.21% 3.90 0.0012 17.07 28.63% 15.89% 29.28% 
13 IL 6.83% 16.29% 29.95% 8.031 24.02% 66.56% 11.58% 6.65% 10.11% 11.10% 3.66 0.0015 19.21 31.88% 20.53% 30.73% 
14 IN 6.54% 19.75% 33.60% 8.011 27.10% 63.10% 12.47% 5.00% 12.31% 12.18% 4.06 0.0009 25.01 20.85% 17.55% 34.08% 
15 KS 6.70% 16.11% 34.79% 7.530 27.44% 61.65% 12.11% 11.17% 10.93% 10.39% 3.29 0.0012 13.46 25.91% 15.73% 29.50% 
16 KY 6.26% 22.64% 35.54% 7.447 30.63% 56.11% 15.71% 4.77% 14.16% 14.16% 4.57 0.0014 32.04 27.90% 14.12% 38.69% 
17 LA 5.94% 21.16% 36.73% 6.753 30.68% 55.71% 17.01% 9.86% 13.10% 13.31% 4.38 0.0023 21.00 33.09% 17.47% 37.30% 
18 MA 5.05% 14.66% 24.34% 8.636 19.49% 91.20% 9.26% 4.66% 9.54% 11.74% 4.10 0.0060 29.21 26.17% 21.17% 32.58% 
19 MD 7.32% 14.94% 32.76% 8.450 23.46% 79.38% 10.43% 4.41% 11.81% 10.95% 3.69 0.0021 31.61 33.51% 16.81% 34.11% 
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20 ME 8.78% 17.43% 30.11% 7.863 21.31% 62.28% 14.12% 3.50% 10.12% 12.20% 4.02 0.0037 23.63 37.13% 18.84% 31.89% 
21 MI 7.69% 18.63% 32.86% 7.854 23.12% 75.96% 12.86% 6.07% 11.76% 12.67% 4.19 0.0017 20.30 32.78% 20.05% 34.97% 
22 MN 6.83% 15.04% 30.73% 8.394 21.83% 70.50% 9.28% 7.27% 9.36% 9.58% 3.04 0.0013 12.46 31.92% 21.93% 29.08% 
23 MO 7.75% 21.73% 33.32% 7.299 28.29% 55.00% 14.72% 8.46% 12.79% 13.62% 4.48 0.0010 20.50 27.05% 16.99% 32.95% 
24 MS 5.53% 20.70% 37.97% 5.902 32.89% 42.75% 21.20% 10.86% 15.12% 13.83% 4.26 0.0010 14.98 21.42% 12.69% 35.44% 
25 MT 8.28% 17.24% 27.57% 6.979 22.65% 52.71% 12.65% 16.02% 9.22% 11.26% 3.45 0.0017 13.74 42.64% 20.06% 27.25% 
26 NC 7.51% 18.76% 31.98% 7.322 25.82% 64.72% 15.95% 5.73% 12.36% 13.03% 4.21 0.0016 21.77 27.35% 16.05% 33.66% 
27 ND 6.84% 17.15% 33.14% 8.392 25.56% 56.66% 6.99% 11.90% 9.92% 9.52% 2.82 0.0012 11.09 47.18% 22.03% 28.02% 
28 NE 7.09% 15.86% 33.43% 7.499 26.67% 52.58% 11.41% 12.89% 10.10% 9.93% 3.08 0.0010 7.49 36.49% 19.62% 27.80% 
29 NH 8.11% 15.25% 28.42% 8.640 20.81% 83.79% 9.39% 4.33% 9.72% 11.60% 3.93 0.0029 30.41 31.76% 19.00% 31.35% 
30 NJ 4.25% 14.62% 27.10% 8.505 23.76% 92.88% 10.01% 4.50% 9.31% 10.89% 3.64 0.0019 25.31 22.27% 17.84% 37.91% 
31 NM 8.09% 16.28% 26.18% 6.179 20.67% 68.53% 15.90% 18.38% 9.78% 13.20% 4.12 0.0043 25.85 30.54% 15.46% 31.47% 
32 NV 9.74% 17.63% 29.16% 7.159 22.21% 53.07% 12.14% 15.20% 10.15% 12.52% 4.28 0.0013 25.36 30.86% 19.57% 34.22% 
33 NY 6.30% 17.75% 30.50% 8.345 24.88% 78.65% 11.03% 4.32% 10.64% 11.75% 3.90 0.0020 18.01 22.51% 20.26% 35.06% 
34 OH 6.83% 20.26% 33.63% 7.703 27.02% 68.38% 13.69% 6.04% 12.54% 12.53% 4.03 0.0014 31.21 30.81% 17.88% 37.04% 
35 OK 7.35% 18.56% 35.35% 6.932 31.35% 52.86% 15.37% 11.26% 13.33% 14.15% 4.63 0.0030 23.19 24.25% 12.96% 33.50% 
36 OR 8.75% 15.88% 30.64% 7.328 18.12% 79.12% 13.58% 10.42% 10.81% 12.69% 4.30 0.0038 13.36 31.91% 18.18% 30.17% 
37 PA 7.24% 16.15% 31.78% 8.122 23.96% 73.24% 11.98% 4.81% 11.51% 11.86% 4.02 0.0013 29.90 28.06% 20.04% 34.86% 
38 RI 6.47% 14.59% 25.72% 8.100 20.70% 93.74% 11.16% 6.76% 9.02% 11.70% 3.91 0.0031 26.01 34.40% 20.49% 33.43% 
39 SC 7.61% 18.61% 35.84% 7.100 28.00% 57.56% 16.09% 7.91% 14.60% 14.10% 4.54 0.0012 16.80 35.10% 16.37% 37.21% 
40 SD 6.79% 17.43% 32.79% 6.844 22.01% 51.10% 11.98% 18.90% 10.39% 10.66% 3.05 0.0014 9.42 33.14% 18.28% 26.18% 
41 TN 7.31% 22.15% 33.37% 7.650 29.81% 53.81% 14.09% 5.85% 13.97% 14.17% 4.78 0.0007 25.22 28.52% 13.74% 35.72% 
42 TX 6.17% 15.65% 30.07% 6.979 25.31% 57.01% 14.86% 11.68% 10.84% 11.49% 3.64 0.0005 11.46 24.04% 17.89% 31.77% 
43 UT 5.11% 9.83% 26.51% 7.131 18.14% 68.84% 13.96% 11.83% 8.39% 11.13% 3.64 0.0023 22.13 24.02% 12.44% 29.26% 
44 VA 8.11% 16.91% 30.64% 7.997 24.46% 68.37% 12.03% 6.05% 11.76% 11.64% 3.69 0.0015 19.95 28.82% 16.66% 35.50% 
45 VT 7.03% 15.63% 27.06% 8.271 20.21% 68.38% 11.69% 3.67% 8.92% 11.88% 4.02 0.0035 19.28 35.31% 20.34% 30.03% 
46 WA 8.76% 14.69% 30.27% 7.474 19.03% 75.11% 13.06% 9.88% 10.18% 11.93% 3.96 0.0025 15.81 35.99% 17.44% 29.75% 
47 WI 7.25% 16.03% 32.26% 8.383 21.08% 72.62% 10.23% 5.41% 9.86% 11.14% 3.55 0.0013 15.86 36.62% 24.18% 31.86% 
48 WV 7.54% 22.45% 36.96% 7.629 28.73% 54.18% 14.00% 6.33% 14.96% 15.30% 5.12 0.0008 45.77 30.85% 12.13% 38.87% 
49 WY 7.73% 16.13% 27.73% 7.826 23.60% 73.62% 12.43% 7.31% 8.83% 11.00% 3.47 0.0026 18.32 34.97% 18.24% 29.68% 

Figure 13-1 Researched Health Opportunities by States 
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