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EXECUTIVE SUMMARY

Access to timely ambulance service is an essential part of the emergency medical system. Yet
ambulance access varies widely with significant gaps across the country. This research identifies places
and people that are more than 25 minutes from an ambulance station, also called an ambulance desert.

We analyzed data for 41 states in 2021-2022 and found that:
e 4.5 million people live in an ambulance desert, 2.3 million (52%) of them in rural counties.
e Four out of five counties (82%) had at least one ambulance desert.
e Rural counties were more likely to have ambulance deserts (84%) than urban counties (77%).

e Areas with the highest share and number of people living in ambulance deserts include the
Appalachian region in the South; Western states with difficult mountainous terrain; coastal
areas across the U.S.; and the rural mountainous areas of Maine, Vermont, Oregon, and
Washington.

e Eight states had fewer than three ambulances covering every 1,000 square miles of land area
(the Western states of Nevada, Wyoming, Montana, Utah, New Mexico, and Idaho; and the
Midwestern states of North Dakota and South Dakota).

This report presents data on ambulance deserts by state and county. We include maps of ambulance
desert locations and health care facility locations for every state with available data. We lacked data
on ambulance locations in nine states so the results in this report are likely an undercount of the
people and places that are more than 25 minutes from an ambulance station. This study documents
coverage gaps in the provision of ambulance services across geographic areas across the United
States. In future work we will explore the demographic characteristics of people living in ambulance
deserts to better understand where vulnerable populations lack access to ambulance services,
particularly in remote rural areas.
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KEY FINDINGS

Overview

e Across the 41 states included in these analyses, 4.5 million people lived in locations that were
more than a 25-minute drive from where an ambulance was stationed, and therefore lived in
an ambulance desert (AD) in 2021-2022. Of the 4.5 million living in ADs, 2.3 million lived in
rural counties.

e Eighty-two percent of all counties (n=2,726) in the 41 states represented in these analyses had
at least one AD at the census block level.

e Geographic areas with the most limited access to ambulance services (as reflected by the
percent and number of people living in ADs) include the Appalachian region in the South;
Western states with difficult mountainous terrain; coastal areas across the U.S.; and the rural
mountainous areas of Maine, Vermont, Oregon, and Washington.

Prevalence of Ambulance Deserts in Rural and Urban Counties

e Rural counties were more likely to have ADs (84%) than urban counties (77%). However,
because rural counties are less densely populated than urban counties, just over half (51%) of
people living in ADs lived in rural counties (n=2.3 million).

e States in the South (e.g., Texas, North Carolina, Alabama, Kentucky, Arkansas, and Tennessee)
the Midwest (Missouri) and the West (Montana) had the highest number of rural people living
in ADs (over 100,000 people). The Northeastern states of Rhode Island, Connecticut and
Massachusetts, and the Southern state of Delaware had the fewest number of people in rural
counties living in ADs (fewer than 1,200).

e States with the highest rates (over 94%) of AD populations living in rural counties included New
Hampshire, Nebraska, and Ohio, followed by 75% to 87% of AD populations in Wyoming, lowa,
Vermont, Kentucky, Montana, and North and South Dakota.

e States with the lowest rates of AD populations living in rural counties included the
Northeastern states of Rhode Island (0%), Massachusetts (7%), and Connecticut (14%) and the
Southern states of Delaware (0%), Maryland (10%), and Florida (15%).

Census Region Comparisons

e The South had the highest number of people living in ADs (2.6 million) and accounted for 59%
of the people living in ADs across the 41 states.

e Interms of state populations living in ADs in each of the four census regions, Southern states
topped the list ranging from 164,000 in Mississippi to well over 300,000 in North Carolina,
Alabama, and Texas.

e The Northeastern states of Rhode Island (1,900) and Connecticut (6,000) had the fewest
number of people living in ADs statewide, followed by the Midwestern states of lowa (9,300),
Illinois (10,250), and Ohio (12,500).

Number of Ambulance Stations per 100,000 Residents and per 1,000 Square Miles

e The number of ambulance stations per capita ranged from a low of 2 per 100,000 residents in
Nevada to a high of 19 per 100,000 residents in North Dakota.

e Although Western and Midwestern states had among the highest number of ambulance
stations per capita (12-19 per 100,000 residents), large land areas and low population densities
resulted in many of these states experiencing ADs in 75% to 100% of their counties.
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e Alternatively, the relatively low number of ambulance stations per capita and high population
densities contributed to high numbers of people living in ADs in the South (e.g., North Carolina,
Tennessee, and Alabama).

e The Western states of Nevada, Wyoming, Montana, Utah, New Mexico, and Idaho, and the
Midwestern states of North and South Dakota had, on average, fewer than three ambulances
(range: 0.5 to 2.7) covering every 1,000 square miles of land area.
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PROJECT SUMMARY

This chartbook provides an overview of ambulance service provision in the United States, based on
ambulance location data acquired for 41 of the 50 U.S. states. The study team collected information
on transporting ambulance service locations from state emergency medical service (EMS) agencies
and identified ambulance service areas as populated areas within a 25-minute travel radius of a
service location, based on consensus within our EMS Expert Work Group. The time that it takes for an
ambulance to travel from the service location to residential locations was estimated using road
surface and speed limit data. Residential locations were based on 2020 U.S. Census block-level data.
Residents living outside of ambulance service areas were categorized as living in an “ambulance desert
(AD).” For the national maps, the unit of analysis is the county, and the number and percent of each
county’s population living in ADs is illustrated and reported by state, the four census regions, and
rural-urban county classification using the Rural-Urban Continuum Codes (RUCCs). For the state maps,
the unit of analysis is the census block. Anyone living in a census block with a centroid outside of an
ambulance service area was considered living in an AD. State, regional, and rural-urban summary
statistics based on county-level data are presented first and discussed. State level maps are presented
(in alphabetical order) in Appendix A.
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INTRODUCTION

Traditionally, ambulance services have been viewed as a transportation service largely organized and
funded by community resources and goodwill donations. As such, ambulance services have been
governed and regulated by the National Highway Traffic Safety (NHTSA) within the United States
Department of Transportation.! With the advancement of medical procedures that can be performed
outside of the hospital/emergency room setting, the levels of expertise and training required by
members of an ambulance crew have increased along with the complexity and costs associated with
the medical equipment required to run an ambulance service. The persistent lack of organized
infrastructure, formalized recognition, and financial investment in ambulance services as an essential
service by both payers and providers has fostered an operating environment characterized by
inadequate staffing, scarce resources, and insufficient reimbursement rates. As a result, many areas
of the country lack or may be at risk of losing access to ambulance services. While having an
ambulance located within a reasonable driving distance does not ensure the service is adequately
resourced or staffed, identifying ambulance locations relative to where people live serves as an
important first step in understanding the extent to which an ambulance may or may not be able to
respond to emergency calls in a reasonable timeframe. To our knowledge, this study is the first to
identify areas of the U.S. that do not have a licensed transporting ambulance service within a
reasonable driving distance of where people live.

The report begins with a broad overview of ambulance services including common types of
organizational structure(s) and workforce and reimbursement issues. The methods section provides
our definition of ambulance deserts (ADs) and describes how ADs are illustrated in the national and
state maps. The results section begins with an overall description of the prevalence of ADs in rural and
urban counties across the 41 states for which data were available, and the variation in the percentage
of people living in ADs across the four census regions. States are ranked in terms of the percentage of
counties in each state with ADs, the number of ambulance stations per 100,000 residents, the number
of ambulance stations per 1,000 square miles, and the number and percent of people living in ADs.
National level maps illustrating the number and percent of people living in ADs at the county level are
presented overall, as well as by rural and urban counties. State level maps illustrating the location of
ambulance stations, health care facilities, and ambulance deserts at the census block level are
presented in Appendix A. Finally, the discussion and conclusions section provide a summary of the
findings and sets the stage for future analyses of populations most at risk for adverse health outcomes
associated with poor access to ambulance services.

Please do not reproduce without permission Page 4|73



Ambulance Deserts May 2023

Organization and Structure of the Ambulance Industry

In 2020, there were 23,272 ambulance agencies in the U.S. with nearly three-quarters (73%) reporting
that they serve rural areas.?3 Although air medical transport and non-transporting ambulance services
were not the focus of this report, ambulance services are based in a variety of organizational structures:
they may be owned privately or by a county or municipality, based in fire departments or hospitals, and
include air medical transport, emergency medical dispatch, or non-transporting services.?

Ambulances can be staffed by people with a variety of skill levels, spanning paramedics with the highest
scope of practice and training, advanced emergency medical technicians (AEMTs+), emergency medical
technicians (EMTs), and emergency medical responders (EMRs). EMRs typically do not transport
patients. Ambulance staff work either in advanced life support (ALS) or basic life support (BLS) agencies.
Paramedics and AEMTs are ALS practitioners, and EMTs are BLS practitioners. The practitioners may be
paid or volunteer. Many rural ambulance crews are comprised of volunteer EMTs. Recruitment and
retention of EMS personnel is a perennial issue, especially for rural and volunteer EMS agencies, and
exacerbated by the aging of the EMS workforce.*®

Funding and reimbursement are significant challenges faced by rural ambulance services.>” Ambulance
services are reimbursed by Medicare, Medicaid, and commercial insurers, but only if the patient is
transported. Moreover, reimbursement is often not sufficient to cover operating costs, especially in
rural areas where call volume is low relative to the high fixed costs of operating an ambulance.

To date, the delivery of ambulance services has not been systematically integrated into the health care
system, particularly in rural areas.>® This lack of systems planning, along with the lack of data on
ambulance service locations at the national level has led to gaps in the provision of ambulance services,
also known as “ambulance deserts.” “Deserts” are conceptualized as places that lack infrastructure and
services that exacerbate disparities among populations. The first desert highlighted in the literature
surrounded the lack of access to nutritional food, thus called “food deserts.”®'2 Health care deserts
expand on this literature and are described as places where populations lack adequate access to six
important health care services:'* pharmacies,** hospitals and hospital beds, trauma centers, low-cost
health centers, and primary care providers. Provider shortages contribute to the lack of access to both
primary and specialty physicians in rural areas, including behavioral health providers.1®2! Rural women
must contend with contraceptive,?? maternal,?? neonatal?* and perinatal deserts.?> To date, no studies
have documented the extent to which the general U.S. population lacks access to ambulance service(s)
within reasonable travel times.
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Rural Challenges

Based on the Office of Management and Budget’s definition of rural (nonmetropolitan) counties, 46
million U.S. residents lived in rural areas in 2020, comprising 14% of the U.S. population.?® Rural
populations tend to be older, sicker, and poorer than their urban counterparts,?”- 28 and they face
numerous challenges in accessing health care.?”-?° Indeed, the rural-urban gap in mortality continues
to widen, exacerbated by shortages of rural providers.?® Most Health Professional Shortage Areas
(HPSAs) are in rural areas, and there is a notable discrepancy between the proportion of the U.S.
population residing in rural areas (between 14% and 20%) and physicians who live and practice in rural
areas (just over 10%).18

Long transport distances and difficult terrain contribute to long wait times and delayed access to care
for rural residents.>” A recent study comparing on-scene response times for rural, suburban, and
urban ambulances found that the average rural ambulance response time was more than double that
of urban ambulances (rural areas ranged from 8 to 19 minutes compared with 4 to 10 minutes for
urban areas), with nearly 1 in 10 rural patients waiting over 30 minutes for the arrival of EMS
personnel.3® Greater distance to care is associated with poorer patient outcomes, particularly among

trauma patients with longer EMS response times.30-34

Impact of Hospital Closures on Ambulance Services

Hospital closures in rural areas®>3® can also impact the ability of ambulance services to reach a facility
capable of providing the appropriate level of care in a timely manner.3237-4° The lack of a nearby
hospital or emergency department expands the service areas of rural ambulance agencies, increases

response times, and tasks ambulance services with caring for complex patients for longer periods of
time.38'39' 41-44

Ambulance services do not fit the definitions of medically underserved areas (MUAs) or HPSAs, largely
because these are measures of practitioners that patients travel to see in a physical building. There is
no corresponding shortage definition for ambulance practitioners that travel to the location of the
patient. This project’s effort to define and identify ADs offers one option to begin defining shortage
areas for ambulance services, and as such, the analysis is an important first step in understanding and
addressing gaps in ambulance service coverage, particularly in rural areas of the U.S.
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METHODS

This chartbook employs a systematic methodology within a geographic information system (GIS)
framework for identifying ADs to assist state and regional policymakers in formulating strategic plans to
address gaps in ambulance services across the U.S.

Study Objectives

The study aim was to identify geographic disparities in accessing ambulance services by achieving the
following study objectives:

1. Building a database of ambulance service locations, broken out by transporting/non-
transporting services, to facilitate mapping of transport-capable service locations,

2. Identifying and creating maps of ADs within each state, and

3. Quantifying the number and percent of county populations living in ADs and stratifying these
statistics by state, census region, and rural-urban county classification.

Data Collection

State EMS offices and other applicable EMS organizations in each of the 50 states (including Alaska and
Hawaii) were contacted using a standardized email form letter (see Appendix B) to request the most
up-to-date ambulance location data available. Prior to contacting state EMS officials, comprehensive
web searches for ambulance location data for each state were conducted. This information was used
to tailor our initial email outreach, which described both the overall project goals and any progress to
date on data collection for the state. The state contacts were asked to verify the accuracy of ambulance
location data identified through web searches, and updated information was requested as appropriate.
For example, many states were able to provide more current or detailed information by differentiating
between transporting and non-transporting services (i.e., services staffed by first responders without a
ground transporting ambulance), listing additional satellite stations, or providing physical rather than
mailing addresses. Follow-up emails were sent to non-responding states, and phone calls were initiated
to state contacts who had not responded by email. Additional information about the study was provided
and meetings or phone calls were held as requested by several states. For some states, data request
forms or Freedom of Information Act (FOIA) forms and payments were submitted.

As shown in Figure 1, ambulance data were requested from each of the 50 states. Of the states that
responded, 31 provided ambulance location data with no limitations and 10 provided data with minor
limitations. Two states responded but were excluded due to major data limitations. Data were unavailable
from seven states. Major data limitations included not being able to distinguish transporting from non-
transporting services (i.e., services that consist of first responders that do not have a ground transporting
ambulance); minor limitations included the provision of incomplete information on ambulance station
locations. For example, some states were only able to provide agency mailing or headquarters addresses
(which may not correspond with station locations), potentially resulting in the overestimation of

ambulance deserts. Any data limitations are listed in the footnotes of the state maps (Appendix A).

" Four states (LA, MN, MS, and OK) required data request forms and fees, ranging from $4.50 to $120.80, as permitted
under the FOIA. Six states (CO, GA, IL, IN, MI, and OR) required data request forms but no fees.
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FIGURE 1. Ambulance Data Availability and Limitations by State, 2021-2022

Notes: Data provided by 41 states: 31 states had no data limitations; 10 had minor data limitations.

Of the remaining 9 states: 2 had major data limitations and data were unavailable for 7 states.

Maps for each state were created in ArcGIS Desktop ArcMap version 10.8.1% using cartographic
boundary files (state and county) from the US Census Bureau,*® and 2020 Census block population data
from Esri’s World Geocoding Service*” and the US Census Bureau.*® Counties were classified as rural and
urban using the 2013 Rural-Urban Continuum Codes (RUCCs).*°

Ambulance station addresses provided by each state were geocoded using Esri and added to the state
maps. Ambulance service provider addresses were obtained from state EMS offices as described above.
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Next, 25-minute drive time service areas for
ambulance stations were estimated using
ArcGIS.>® The definition of a 25-minute travel
radius for ambulance service areas was based on
consensus within the Expert Work Group.

The service area analysis identified a geographic
area encompassing all roads that can be accessed
within a specified distance or time (i.e., 25
minutes) from an origin point (i.e., an ambulance
station). To estimate populated areas with more
limited access to ambulance services, populated
census blocks with a geographic center outside of
a 25-minute ambulance service area were defined
as ADs.

May 2023

Definitions

Ambulance station: The physical
location of a ground transport-capable
ambulance service when parked and
awaiting a call.

Ambulance service area: A geographic

area encompassing all roads that can
be accessed within a 25-minute drive
time from an ambulance station.

Ambulance desert: A populated census
block with its geographic center
outside of a 25- minute ambulance
service area.

Census blocks identified as ADs were mapped at the state level in relation to the ambulance stations in
each state, as well as in relation to other health care facilities (short-term hospitals and Critical Access
Hospitals (CAHs), Federally Qualified Health Centers (FQHCs), and Rural Health Clinics (RHCs)). Health
care facility locations were obtained from the Health Resources and Services Administration (HRSA).>!

For each state, the total population living in an AD was estimated using 2020 Census block-level
population data.? The percent and number of rural and urban county populations living in an AD was
estimated as well as the percent of the total AD population living in a rural county. Finally, national maps
illustrating county-level rates of living in an AD were created.

Please do not reproduce without permission
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RESULTS

The results section begins with an overall description of the prevalence of ADs in rural and urban
counties across the 41 states (Table 1), and the distribution of people living in ADs across rural-urban
counties within the four census regions (Table 2). Grouping states within census regions, state-level
statistics and rankings are reported in Tables 3-6 and Tables 9-12 as follows:

e Percent of counties with ADs (Table 3),

e Number of ambulance stations per 100,000 residents (Table 4),

e Number of ambulance stations per 1,000 square miles (Table 5),

e Percent of county populations living in ADs (Table 6),

e Overview of the information on AD populations displayed in the state maps (Table 9),
e Distribution of state populations living in ADs (Table 10),

e Distribution of rural county populations living in ADs (Table 11), and

e Percent of AD populations living in rural counties (Table 12).

National level maps illustrating the distribution of county populations living in ADs are presented
overall, as well as by rural-urban counties. State level maps illustrating the location of ambulance
stations and ADs at the census block level are presented in Appendix A.

Prevalence of Ambulance Deserts in Rural and Urban Counties

Across the 41 states included in these analyses, 4.5 million people lived in locations that were more than
a 25-minute drive from where an ambulance was stationed, and therefore lived in an ambulance desert
(AD) in 2021-2022 (Table 1). Of the 4.5 million living in ADs, 2.3 million lived in rural counties and 2.2
million lived in urban counties. Note that we used county as our unit of analysis and some counties
contain a mix of rural and urban places.”® Thus, our analysis found that both urban and rural counties
contain communities that are ambulance deserts. Eighty-two percent of all counties (n=2,726) in the 41
states represented in these analyses had at least one ambulance desert (AD) at the census block level.

In examining the prevalence of ADs, a substantial majority of both urban and rural counties in the 41
states represented in these analyses had at least one census block classified as an AD within them (Table
1). Rural counties were more likely to have at least one AD than urban counties (84% versus 77%), and
a higher proportion of rural county populations were living in ADs. Specifically, of the 1,723 rural counties
and 1,003 urban counties represented within the 41 states, rural counties had higher percentages of
their populations living in ADs (9.3% on average) compared with urban counties (3.5% on average).
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TABLE 1. Prevalence of Ambulance Deserts in Rural and Urban Counties Across 41 States, 2021-2022

Rural Counties

Urban Counties

All Counties

Number of counties (in 41 states)

1,723

1,003

2,726

Number (%) of counties with at least one AD at
the census block level

1,455 (84.4%)

771 (76.9%)

2,226 (81.7%)

Number (%) of counties with no ADs 268 (15.6%) 232 (23.1%) 500 (18.3%)

Percent of population living in ADs:

Average across all counties 9.3% 3.5% 7.2%

Average across counties with ADs 11.0% 4.6% 8.8%
2,310,920 2,200,364 4,511,284

Total AD populations (n)

Notes: AD = Ambulance Deserts; all counties in these analyses are populated; only populated census blocks
were included when identifying ADs.
Population Data Source: United States Census Bureau, American Community Survey

Census Region Comparisons

Across the four census regions and considering both urban and rural counties, the South had the highest
number of people living in ADs (2.6 million) and accounted for 59% of the people living in ADs across
the 41 states (Table 2). Considering AD populations living in rural counties, the South also had the
highest number of AD populations living in rural counties (1.2 million) and accounted for 51% of the AD
population living in rural counties across the 41 states. The South also accounts for a greater number of
states (15) than the other regions and represented half of all counties and approximately half of the
total sample population. The Western and Midwestern states accounted for 24% and 19%, respectively,
of AD populations living in rural counties. The Northeastern census region had the lowest number of AD
populations living in rural counties (n=132,000) and accounted for 6% of the total number of people

living in ADs in rural counties.
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TABLE 2. Regional Differences in Ambulance Desert Populations, 2021-2022

Ambulance Desert (AD) Populations

Census States Counties Total Population
Region All Counties Rural Counties
with ADs with ADs
Number | Number Percent Number Percent| Number Percent| Number Percent

Northeast 7 131 4.8 35,090,056 14.2 228,921 5.1 132,004 5.7
Midwest 11 950 34.8 65,835,583  26.6 624,826 139 434,642 18.8
South 15 1,368 50.2 123,146,840 49.7 | 2,661,652 59.0 | 1,188,733 | 51.4
West 8 277 10.2 23,816,568 9.6 995,885 221 555,541 24.0
Totals 41 2,726 100 247,889,047 100 4,511,284 100 2,310,920 100

Notes: All counties in these analyses are populated; only populated census blocks were included when
identifying Ambulance Deserts.
Population Data Source: United States Census Bureau, American Community Survey

Percent of Counties with Ambulance Deserts by State and Census Region

Next, state level analyses and rankings are presented, with states in each of the census regions color
coded as displayed in Table 2 above and repeated in subsequent tables. Strikingly, 100% of the counties
in the Western states contained ADs, and many states in the South (11 out of 15 states) and Northeast
(4 of 7 states) had over 90% of their counties containing ADs at the census block level (Table 3). Four of
the 10 Midwestern states had the lowest percentage of counties with ADs: less than half of the counties
in Ohio (24%), lowa (37%), and lllinois (48%) had residents living in ADs, and just over half (52%) of
Minnesota’s counties had ADs within them.
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TABLE 3. Percent of Counties with Ambulance Deserts by State and Census Region, 2021-2022

Counties Counties with Counties with
State Ambulance Deserts State Rankings Ambulance Deserts
Number Number Percent Percent

Connecticut 8 7 87.5 Arkansas 100
Maine 16 15 93.8 Idaho 100
Massachusetts 14 13 92.9 Montana 100
New Hampshire 10 9 90.0 Nevada 100
New York 62 51 82.3 New Mexico 100
Rhode Island 7 5 714 North Dakota 100
Vermont 14 14 100 Oregon 100
Illinois 102 49 48.0 Utah 100
Indiana 92 46 50.0 Vermont 100
lowa 99 37 37.4 Washington 100
Michigan 83 58 69.9 Wyoming 100
Minnesota 87 45 51.7 Louisiana 98.4
Missouri 115 111 96.5 Tennessee 97.9
Nebraska 93 71 76.3 Mississippi 97.6
North Dakota 53 53 100 Missouri 96.5
Ohio 88 21 23.9 Oklahoma 96.1
South Dakota 66 57 86.4 South Carolina 95.7
Wisconsin 72 55 76.4 Alabama 95.5
Alabama 67 64 95.5 Texas 94.9
Arkansas 75 75 100 North Carolina 94.1
Delaware 4 3 75.0 Maine 93.8
Florida 67 62 92.5 Massachusetts 92.9
Georgia 159 102 64.2 Florida 92.5
Kentucky 120 110 91.7 Kentucky 91.7
Louisiana 64 63 98.4 New Hampshire 90.0
Maryland 24 21 87.5 Connecticut 87.5
Mississippi 82 80 97.6 Maryland 87.5
North Carolina 101 95 94.1 South Dakota 86.4
Oklahoma 77 74 96.1 New York 82.3
South Carolina 46 44 95.7 Virginia 78.9
Tennessee 95 93 97.9 Wisconsin 76.4
Texas 254 241 94.9 Nebraska 76.3
Virginia 133 105 78.9 Delaware 75.0
Idaho 44 44 100 Rhode Island 71.4
Montana 56 56 100 Michigan 69.9
Nevada 17 17 100 Georgia 64.2
New Mexico 33 33 100 Minnesota 51.7
Oregon 36 36 100 Indiana 50.0
Utah 29 29 100 Illinois 48.0
Washington 39 39 100 lowa 37.4
Wyoming 23 23 100 Ohio 23.9
Census Region Legend West Midwest | South Northeast
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Number of Ambulance Stations per 100,000 Residents and per 1,000 Square Miles

The number of ambulance stations per capita ranged from a low of 1.8 per 100,000 residents in
Nevada to a high of 18.6 per 100,000 residents in North Dakota (Table 4). However, illustrating how
highly dispersed the rural populations are, and how many square miles each ambulance station
potentially needs to cover, the Western states of Nevada, Wyoming, Montana, Utah, New Mexico,
and Idaho, and the Midwestern states of North and South Dakota, have fewer than three ambulances
covering every 1,000 square miles of land area (range: 0.5 to 2.7 ambulances per 1,000 square miles)
(Table 5). While these statistics do not account for whether these areas are populated or not, they
illustrate why many rural states such as North and South Dakota, where they have a relatively large
number of stations per capita (approximately 14 to 19 per 100,000 residents), still face coverage gaps
with respect to ambulance services.
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TABLE 4. Ambulance Stations per 100,000 Residents by State and Census Region, 2021-2022

Ambulance 2020 Total Ambulance Ambulance
State Stations Population Stations State Rankings Stations
Number Number N per 100,000 N per 100,000
Connecticut 156 3,566,158 4.4 Nevada 1.8
Maine 215 1,362,359 15.8 Utah 2.6
Massachusetts 535 6,965,025 7.7 North Carolina 3.0
New Hampshire 161 1,358,239 119 Tennessee 3.1
New York 980 20,122,971 4.9 Alabama 3.4
Rhode Island 64 1,077,212 5.9 Missouri 35
Vermont 70 638,092 11.0 Kentucky 4.0
Illinois 849 12,789,384 6.6 Indiana 4.3
Indiana 292 6,766,656 4.3 Connecticut 4.4
lowa 483 3,186,652 15.2 Mississippi 4.7
Michigan 615 10,014,556 6.1 New York 4.9
Minnesota 493 5,697,701 8.7 Virginia 5.2
Missouri 218 6,146,776 3.5 Louisiana 5.5
Nebraska 358 1,958,934 18.3 Arkansas 5.9
North Dakota 144 774,432 18.6 Rhode Island 5.9
Ohio 879 11,750,316 7.5 Michigan 6.1
South Dakota 124 881,791 14.1 Oklahoma 6.4
Wisconsin 790 5,868,385 13.5 Texas 6.4
Alabama 172 5,001,226 3.4 Illinois 6.6
Arkansas 178 3,001,516 5.9 Maryland 7.0
Delaware 69 972,247 7.1 Delaware 7.1
Florida 1,826 21,371,629 8.5 Oregon 7.2
Georgia 875 10,692,357 8.2 Ohio 7.5
Kentucky 178 4,494,711 4.0 Massachusetts 7.7
Louisiana 256 4,648,716 5.5 Georgia 8.2
Maryland 425 6,092,700 7.0 Florida 8.5
Mississippi 139 2,943,984 4.7 Minnesota 8.7
North Carolina 314 10,351,973 3.0 South Carolina 9.1
Oklahoma 252 3,954,302 6.4 Vermont 11.0
South Carolina 461 5,093,301 9.1 New Mexico 11.6
Tennessee 210 6,877,860 3.1 New Hampshire 11.9
Texas 1,868 29,111,097 6.4 Idaho 12.1
Virginia 444 8,539,221 5.2 Wyoming 12.9
Idaho 221 1,833,529 12.1 Montana 13.1
Montana 142 1,084,225 13.1 Wisconsin 13.5
Nevada 55 3,102,157 1.8 South Dakota 14.1
New Mexico 246 2,112,893 11.6 lowa 15.2
Oregon 305 4,228,135 7.2 Washington 15.7
Utah 84 3,269,338 2.6 Maine 15.8
Washington 1,194 7,610,342 15.7 Nebraska 18.3
Wyoming 74 574,698 12.9 North Dakota 18.6
Census Region Legend | West ‘ Midwest South Northeast ‘
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TABLE 5. Ambulance Stations per 1,000 Square Miles by State and Census Region, 2021-2022

Ambulance 2010 Land Ambulance Ambulance
Stations Area Stations ) Stations
S Number Square N per 1,000 Sz s N per 1,000
Miles Sq Miles Sq Miles
Connecticut 156 4,842 32.2 Nevada 0.5
Maine 215 30,843 7.0 Wyoming 0.8
Massachusetts 535 7,800 68.6 Montana 1.0
New Hampshire 161 8,953 18.0 Utah 1.0
New York 980 47,126 20.8 South Dakota 1.6
Rhode Island 64 1,034 61.9 New Mexico 2.0
Vermont 70 9,217 7.6 North Dakota 2.1
lllinois 849 55,519 15.3 Idaho 2.7
Indiana 292 35,826 8.2 Mississippi 3.0
lowa 483 55,857 8.6 Missouri 3.2
Michigan 615 56,539 10.9 Oregon 3.2
Minnesota 493 79,627 6.2 Alabama 34
Missouri 218 68,742 3.2 Arkansas 3.4
Nebraska 358 76,824 4.7 Oklahoma 3.7
North Dakota 144 69,001 2.1 Kentucky 4.5
Ohio 879 40,861 215 Nebraska 4.7
South Dakota 124 75,811 1.6 Tennessee 5.1
Wisconsin 790 54,158 14.6 Louisiana 5.9
Alabama 172 50,645 34 Minnesota 6.2
Arkansas 178 52,035 3.4 North Carolina 6.5
Delaware 69 1,949 354 Maine 7.0
Florida 1,826 53,625 341 Texas 7.2
Georgia 875 57,513 15.2 Vermont 7.6
Kentucky 178 39,486 4.5 Indiana 8.2
Louisiana 256 43,204 5.9 lowa 8.6
Maryland 425 9,707 43.8 Michigan 10.9
Mississippi 139 46,923 3.0 Virginia 11.2
North Carolina 314 48,618 6.5 Wisconsin 14.6
Oklahoma 252 68,595 3.7 Georgia 15.2
South Carolina 461 30,061 15.3 Illinois 15.3
Tennessee 210 41,235 5.1 South Carolina 15.3
Texas 1,868 261,232 7.2 Washington 18.0
Virginia 444 39,490 11.2 New Hampshire 18.0
Idaho 221 82,643 2.7 New York 20.8
Montana 142 145,546 1.0 Ohio 21.5
Nevada 55 109,781 0.5 Connecticut 32.2
New Mexico 246 121,298 2.0 Florida 34.1
Oregon 305 95,988 3.2 Delaware 354
Utah 84 82,170 1.0 Maryland 43.8
Washington 1,194 66,456 18.0 Rhode Island 61.9
Wyoming 74 97,093 0.8 Massachusetts 68.6
| Census Region Legend | West | Midwest | South | Northeast |
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Percent of County Populations Living in Ambulance Deserts by Census Region and State

Treating the county as the unit of analysis, the percent of county populations living in ADs are
presented as statewide averages across all counties within each state as well as across counties with
ADs (Table 6). State rankings focused on all counties within each state are also presented.

Within Census Regions:

Each of the four major census regions showed considerable variation in the percent of their county
populations living in ADs. For example, in the Northeast: Connecticut, Massachusetts, and Rhode
Island had less than 1% of their county populations living in ADs while the more rural states of Maine
and Vermont had 10% and 13% of their populations living in ADs, respectively. The other regions
showed similar variation in the percent of people living in ADs with less than 1% to over 15% in the
Midwest, less than 1% to 12% in the South, and approximately 10% to 28% in the West.

State Rankings:

Focusing on those counties with ADs, the Western states of Montana (28%), New Mexico (20%) and
Utah (19%) had the highest average percentage of their county populations living in ADs, followed
by the Midwestern state of South Dakota (15%). The Western states of Nevada (15%), Idaho (13%)
and Wyoming (13%) had among the highest percentages of their county populations living in ADs. The
Northeastern states of Connecticut (0.3%), Rhode Island (0.4%), and Massachusetts (0.8%) had the
lowest county averages of all the states with less than 1% of their county populations living in ADs.
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TABLE 6. Percent of County Populations Living in Ambulance Deserts by State and Census Region,

2021-2022
Average Average Across Average
State Across All Counties with State Rankings Across All

Counties Ambulance Deserts Counties

Percent Percent Percent
Connecticut 0.2 0.3 Montana 27.8
Maine 9.7 10.3 New Mexico 19.6
Massachusetts 0.7 0.8 Utah 19.1
New Hampshire 2.8 3.1 South Dakota 15.2
New York 21 2.5 Nevada 14.9
Rhode Island 0.3 0.4 Idaho 13.3
Vermont 12.9 12.9 Wyoming 13.0
Illinois 0.8 1.8 Vermont 12.9
Indiana 3.7 7.4 Arkansas 12.2
lowa 0.8 2.2 Oregon 11.3
Michigan 34 4.9 North Dakota 10.5
Minnesota 2.3 4.4 Nebraska 10.5
Missouri 104 10.8 Missouri 10.4
Nebraska 10.5 13.7 Washington 10.3
North Dakota 10.5 10.5 Texas 9.7
Ohio 0.5 23 Alabama 9.7
South Dakota 15.2 17.6 Maine 9.7
Wisconsin 15 2.0 North Carolina 9.2
Alabama 9.7 10.1 Louisiana 7.8
Arkansas 12.2 12.2 Tennessee 7.6
Delaware 0.7 1.0 Kentucky 6.9
Florida 2.5 2.7 Virginia 6.5
Georgia 19 2.9 Mississippi 6.4
Kentucky 6.9 7.5 Oklahoma 4.8
Louisiana 7.8 8.0 Indiana 3.7
Maryland 35 4.0 Maryland 35
Mississippi 6.4 6.5 Michigan 3.4
North Carolina 9.2 9.8 New Hampshire 2.8
Oklahoma 4.8 5.0 Florida 2.5
South Carolina 2.5 2.6 South Carolina 2.5
Tennessee 7.6 7.8 Minnesota 2.3
Texas 9.7 10.2 New York 2.1
Virginia 6.5 8.3 Georgia 1.9
Idaho 13.3 13.3 Wisconsin 1.5
Montana 27.8 27.8 Illinois 0.8
Nevada 14.9 14.9 lowa 0.8
New Mexico 19.6 19.6 Delaware 0.7
Oregon 11.3 11.3 Massachusetts 0.7
Utah 19.1 19.1 Ohio 0.5
Washington 10.3 10.3 Rhode Island 0.3
Wyoming 13.0 13.0 Connecticut 0.2

‘ Census Region Legend ‘ West ‘ Midwest | South ‘ Northeast ‘
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NATIONAL MAPS
PERCENT OF COUNTY POPULATIONS LIVING IN AMBULANCE DESERTS

Figures 2 and 3 display the percentage of rural and urban county populations living in ADs using the five
categories listed in Table 7. Figure 2 provides a national view whereas Figure 3 highlights differences in
rural and urban counties within the 41 states. As shown in Table 7, rural counties were more likely to
have higher percentages of their county populations living in ADs than urban counties. Over 80% of
urban counties had less than 5% of their populations living in ADs compared with 56% of rural
counties.

TABLE 7. Percent of County Populations Living in Ambulance Deserts, 2021-2022

Rural Counties Urban Counties All Counties
Categories Number Percent Number Percent Number Percent
1 0-1% 542 31.5 541 53.9 1,083 39.7
2 2-5% 422 24.5 273 27.2 695 255
3 6-15% 441 25.6 135 135 576 21.1
4 16-50% 259 15.0 47 4.7 306 11.2
5 51-100% 59 3.4 7 0.7 66 24
Totals 1,723 1,003 2,726

Note: Categories were chosen based on population tiers

Figures 2 and 3 illustrate the concentration of ADs within the Appalachian region as well as other areas
characterized by difficult terrain such as the Rocky Mountains and more mountainous regions of Maine
and Vermont. Notably, Texas, the Dakotas, and Nebraska each contain several rural counties with
particularly high concentrations of people living in ADs.

Finally, several counties located in coastal areas represent potential areas of concern with extended
ambulance drive times likely reflecting the winding roads needed to traverse the jagged terrain.
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FIGURE 2. Percent of County Populations Living in Ambulance Deserts, 2021-2022

FIGURE 3. Percent of Rural and Urban County Populations Living in Ambulance Deserts, 2021-2022
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Turning to the maps illustrating the variation in the average number of people living in counties with

ADs: as expected, rural counties with ADs tend to be less densely populated than urban counties

(Table 8, Figures 4 and 5). While lowa, lllinois, Ohio, and Wisconsin, for example, appear to have

relatively few people living in ADs, the rest of the nation appears to be facing considerable challenges

ensuring timely access to ambulance services (Figures 4 and 5).

TABLE 8. Number of People Living in Ambulance Deserts by County, 2021-2022

Rural Counties Urban Counties All Counties

Categories Number Percent Number Percent Number Percent
1 0-250 679 394 389 38.8 1,068 39.2
2 250-1,000 442 25.7 183 18.3 625 22.9
3 1,000-2,500 331 19.2 192 19.1 523 19.2
4 2,500-10,000 252 14.6 194 19.3 446 16.4
5 10,000-60,000 19 11 45 45 64 2.3
Totals 1,723 1,003 2,726
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FIGURE 4. Number of People Living in Ambulance Deserts by County, 2021-2022

FIGURE 5. Number of People Living in Ambulance Deserts by County Rurality, 2021-2022
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SUMMARY OF STATE-LEVEL INFORMATION FOUND IN APPENDIX A.
STATE MAPS

Table 9 provides a summary snapshot of the state-level information found in the state maps
presented in Appendix A. Tables 10-12 provide a ranked summary of the percent of state and rural
populations living in ADs, and the percent of AD populations living in rural counties, respectively.

In terms of the state populations living in ADs, the states in the South were predominantly at the top

of the list, ranging from 164,000 in Mississippi to well over 300,000 in North Carolina, Alabama, and
Texas (Table 10). Most states in the West had between 100,000 and 200,000 people living in ADs. The
Northeastern states of Rhode Island (1,900) and Connecticut (6,000) had the fewest residents living in
ADs, followed by the Midwestern states of lowa (9,300), lllinois (10,250), and Ohio (12,500).

In terms of the rural populations living in ADs: States in the South (e.g., Texas, North Carolina,

Alabama, Kentucky, Arkansas, and Tennessee), the Midwest (Missouri), and the West (Montana) had
the highest number of rural residents living in ADs (over 100,000 people). The Northeastern states of
Rhode Island, Connecticut and Massachusetts, and the Southern state of Delaware had the fewest
number of people in rural counties living in ADs (fewer than 1,200) ( (Table 11).

Finally, in terms of the percent of the AD population living in rural counties: In 23 of the 41 states,

more than half of state populations living in ADs were in rural counties (Table 12). States with the
highest rates (over 94%) of AD populations living in rural counties included New Hampshire, Nebraska,
and Ohio, followed by 75% to 87% of AD populations in Wyoming, lowa, Vermont, Kentucky, Montana,
and North and South Dakota.

States with the lowest rates of AD populations living in rural counties included the Northeastern states
of Rhode Island (0%), Massachusetts (7%), and Connecticut (14%) and the Southern states of Delaware
(0%), Maryland (10%) and Florida (15%).
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TABLE 9. Number of Ambulance Stations and Characteristics of Ambulance Desert Populations by
State and Census Region, 2021-2022

Ambulance Deserts (AD) Rural County Ambulance Deserts (AD)
Ambulance - . :
State Stations State Populations Rural County Populations AD Populations
Living in ADs Living in ADs in Rural Counties
Number Number Percent Number Percent Percent

Connecticut 156 6,049 0.2 840 0.5 13.9
Maine 215 82,346 6.0 54,278 9.9 65.9
Massachusetts 535 17,370 0.2 1,170 1.1 6.7
New Hampshire 161 16,335 1.2 15,754 3.1 96.4
New York 980 64,069 0.3 27,046 2.0 42.2
Rhode Island 64 1,913 0.2 0 N/A N/A
Vermont 70 40,839 6.4 32,916 8.0 80.6
lllinois 849 10,257 0.1 7,169 0.5 69.9
Indiana 292 93,807 1.4 56,974 3.9 60.7
lowa 483 9,289 0.3 7,952 0.6 85.6
Michigan 615 65,709 0.7 38,857 2.2 59.1
Minnesota 493 46,702 0.8 33,226 2.7 71.1
Missouri 218 249,232 4.1 171,696 114 68.9
Nebraska 358 21,746 1.1 20,874 3.2 96.0
North Dakota 144 31,333 4.0 24,980 6.5 79.7
Ohio 879 12,565 0.1 11,887 0.5 94.6
South Dakota 124 58,688 6.7 43,944 9.9 74.9
Wisconsin 790 25,498 0.4 17,083 11 67.0
Alabama 172 314,841 6.3 144,260 12.6 45.8
Arkansas 178 195,159 6.5 128,370 11.7 65.8
Delaware 69 7,218 0.7 0 N/A N/A
Florida 1,826 199,176 0.9 29,031 4.2 14.6
Georgia 875 80,599 0.8 28,005 1.6 34.7
Kentucky 178 177,914 4.0 143,137 7.8 80.5
Louisiana 256 178,747 3.8 65,571 9.0 36.7
Maryland 425 62,912 1.0 6,493 4.6 10.3
Mississippi 139 164,259 5.6 64,881 4.2 39.5
North Carolina 314 366,147 3.5 146,971 7.0 40.1
Oklahoma 252 62,786 1.6 45,733 35 72.8
South Carolina 461 83,587 1.6 24,569 34 29.4
Tennessee 210 265,949 3.9 109,891 7.2 413
Texas 1,868 313,248 1.1 174,909 5.8 55.8
Virginia 444 189,110 2.2 76,912 7.6 40.7
Idaho 221 84,254 4.6 57,428 9.6 68.2
Montana 142 140,365 12.9 112,824 16.0 80.4
Nevada 55 110,933 3.6 36,640 12.7 33.0
New Mexico 246 119,854 5.7 81,399 11.6 67.9
Oregon 305 159,690 3.8 74,988 11.0 47.0
Utah 84 117,299 3.6 69,283 20.8 59.1
Washington 1,194 209,285 2.8 75,942 10.5 36.3
Wyoming 74 54,205 9.4 47,037 11.9 86.8
Census Region Legend | West | Midwest South | Northeast

Notes: N/A = not applicable. Delaware and Rhode Island do not have any rural counties.
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TABLE 10. State Rankings: State Populations Living in Ambulance Deserts, 2021-2022

State Populations State Populations
State Living in Ambulance Deserts State Rankings Living in Ambulance Deserts
Number Percent Number Percent
Connecticut 6,049 0.2 North Carolina 366,147 3.5
Maine 82,346 6.0 Alabama 314,841 6.3
Massachusetts 17,370 0.2 Texas 313,248 1.1
New Hampshire 16,335 1.2 Tennessee 265,949 3.9
New York 64,069 0.3 Missouri 249,232 4.1
Rhode Island 1,913 0.2 Washington 209,285 2.8
Vermont 40,839 6.4 Florida 199,176 0.9
Illinois 10,257 0.1 Arkansas 195,159 6.5
Indiana 93,807 14 Virginia 189,110 2.2
lowa 9,289 0.3 Louisiana 178,747 3.8
Michigan 65,709 0.7 Kentucky 177,914 4.0
Minnesota 46,702 0.8 Mississippi 164,259 5.6
Missouri 249,232 4.1 Oregon 159,690 3.8
Nebraska 21,746 11 Montana 140,365 12.9
North Dakota 31,333 4.0 New Mexico 119,854 5.7
Ohio 12,565 0.1 Utah 117,299 3.6
South Dakota 58,688 6.7 Nevada 110,933 3.6
Wisconsin 25,498 0.4 Indiana 93,807 1.4
Alabama 314,841 6.3 Idaho 84,254 4.6
Arkansas 195,159 6.5 South Carolina 83,587 1.6
Delaware 7,218 0.7 Maine 82,346 6.0
Florida 199,176 0.9 Georgia 80,599 0.8
Georgia 80,599 0.8 Michigan 65,709 0.7
Kentucky 177,914 4.0 New York 64,069 0.3
Louisiana 178,747 3.8 Maryland 62,912 1.0
Maryland 62,912 1.0 Oklahoma 62,786 1.6
Mississippi 164,259 5.6 South Dakota 58,688 6.7
North Carolina 366,147 35 Wyoming 54,205 9.4
Oklahoma 62,786 1.6 Minnesota 46,702 0.8
South Carolina 83,587 1.6 Vermont 40,839 6.4
Tennessee 265,949 3.9 North Dakota 31,333 4.0
Texas 313,248 11 Wisconsin 25,498 0.4
Virginia 189,110 2.2 Nebraska 21,746 1.1
Idaho 84,254 4.6 Massachusetts 17,370 0.2
Montana 140,365 129 New Hampshire 16,335 1.2
Nevada 110,933 3.6 Ohio 12,565 0.1
New Mexico 119,854 5.7 llinois 10,257 0.1
Oregon 159,690 3.8 lowa 9,289 0.3
Utah 117,299 3.6 Delaware 7,218 0.7
Washington 209,285 2.8 Connecticut 6,049 0.2
Wyoming 54,205 9.4 Rhode Island 1,913 0.2
| Census Region Legend | West | Midwest | South | Northeast
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TABLE 11. State Rankings: Rural County Populations Living in Ambulance Deserts, 2021-2022

Rural County Populations Rural County Populations
State Living in Ambulance Deserts State Rankings Living in Ambulance Deserts
Number Percent Number Percent

Connecticut 840 0.5 Texas 174,909 5.8
Maine 54,278 Ol9 Missouri 171,696 11.4
Massachusetts 1,170 11 North Carolina 146,971 7.0
New Hampshire 15,754 3.1 Alabama 144,260 12.6
New York 27,046 2.0 Kentucky 143,137 7.8
Rhode Island 0 N/A Arkansas 128,370 11.7
Vermont 32,916 8.0 Montana 112,824 16.0
lllinois 7,169 0.5 Tennessee 109,891 7.2
Indiana 56,974 3.9 New Mexico 81,399 11.6
lowa 7,952 0.6 Virginia 76,912 7.6
Michigan 38,857 22 Washington 75,942 10.5
Minnesota 33,226 2.7 Oregon 74,988 11.0
Missouri 171,696 11.4 Utah 69,283 20.8
Nebraska 20,874 3.2 Louisiana 65,571 9.0
North Dakota 24,980 6.5 Mississippi 64,881 4.2
Ohio 11,887 0.5 Idaho 57,428 9.6
South Dakota 43,944 9.9 Indiana 56,974 3.9
Wisconsin 17,083 1.1 Maine 54,278 9.9
Alabama 144,260 12.6 Wyoming 47,037 11.9
Arkansas 128,370 11.7 Oklahoma 45,733 3.5
Delaware 0 N/A South Dakota 43,944 9.9
Florida 29,031 4.2 Michigan 38,857 2.2
Georgia 28,005 1.6 Nevada 36,640 12.7
Kentucky 143,137 7.8 Minnesota 33,226 2.7
Louisiana 65,571 9.0 Vermont 32,916 8.0
Maryland 6,493 4.6 Florida 29,031 4.2
Mississippi 64,881 4.2 Georgia 28,005 1.6
North Carolina 146,971 7.0 New York 27,046 2.0
Oklahoma 45,733 3.5 North Dakota 24,980 6.5
South Carolina 24,569 34 South Carolina 24,569 34
Tennessee 109,891 7.2 Nebraska 20,874 3.2
Texas 174,909 5.8 Wisconsin 17,083 1.1
Virginia 76,912 7.6 New Hampshire 15,754 3.1
Idaho 57,428 9.6 Ohio 11,887 0.5
Montana 112,824 16.0 lowa 7,952 0.6
Nevada 36,640 12.7 Illinois 7,169 0.5
New Mexico 81,399 11.6 Maryland 6,493 4.6
Oregon 74,988 11.0 Massachusetts 1,170 11
Utah 69,283 20.8 Connecticut 840 0.5
Washington 75,942 10.5 Delaware 0 N/A
Wyoming 47,037 11.9 Rhode Island 0 N/A
Census Region Legend | West Midwest South | Northeast

Notes: N/A = not applicable. Delaware and Rhode Island do not have any rural counties.
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TABLE 12. State Rankings: Percent of Ambulance Desert Populations in Rural Counties, 2021-2022

Ambulance Desert Populations Ambulance Desert Populations in
State in Rural Counties State Rankings Rural Counties
Number Percent Number Percent

Connecticut 840 13.9 New Hampshire 15,754 96.4
Maine 54,278 65.9 Nebraska 20,874 96.0
Massachusetts 1,170 6.7 Ohio 11,887 94.6
New Hampshire 15,754 96.4 Wyoming 47,037 86.8
New York 27,046 42.2 lowa 7,952 85.6
Rhode Island 0 N/A Vermont 32,916 80.6
Vermont 32,916 80.6 Kentucky 143,137 80.5
lllinois 7,169 69.9 Montana 112,824 80.4
Indiana 56,974 60.7 North Dakota 24,980 79.7
lowa 7,952 85.6 South Dakota 43,944 74.9
Michigan 38,857 59.1 Oklahoma 45,733 72.8
Minnesota 33,226 71.1 Minnesota 33,226 71.1
Missouri 171,696 68.9 lllinois 7,169 69.9
Nebraska 20,874 96.0 Missouri 171,696 68.9
North Dakota 24,980 79.7 Idaho 57,428 68.2
Ohio 11,887 94.6 New Mexico 81,399 67.9
South Dakota 43,944 74.9 Wisconsin 17,083 67.0
Wisconsin 17,083 67.0 Maine 54,278 65.9
Alabama 144,260 45.8 Arkansas 128,370 65.8
Arkansas 128,370 65.8 Indiana 56,974 60.7
Delaware 0 N/A Michigan 38,857 59.1
Florida 29,031 14.6 Utah 69,283 59.1
Georgia 28,005 34.7 Texas 174,909 55.8
Kentucky 143,137 80.5 Oregon 74,988 47.0
Louisiana 65,571 36.7 Alabama 144,260 45.8
Maryland 6,493 10.3 New York 27,046 42.2
Mississippi 64,881 39.5 Tennessee 109,891 41.3
North Carolina 146,971 40.1 Virginia 76,912 40.7
Oklahoma 45,733 72.8 North Carolina 146,971 40.1
South Carolina 24,569 29.4 Mississippi 64,881 39.5
Tennessee 109,891 41.3 Louisiana 65,571 36.7
Texas 174,909 55.8 Washington 75,942 36.3
Virginia 76,912 40.7 Georgia 28,005 34.7
Idaho 57,428 68.2 Nevada 36,640 33.0
Montana 112,824 80.4 South Carolina 24,569 29.4
Nevada 36,640 33.0 Florida 29,031 14.6
New Mexico 81,399 67.9 Connecticut 840 13.9
Oregon 74,988 47.0 Maryland 6,493 10.3
Utah 69,283 59.1 Massachusetts 1,170 6.7
Washington 75,942 36.3 Delaware 0 N/A
Wyoming 47,037 86.8 Rhode Island 0 N/A
Census Region Legend | West Midwest South | Northeast

Notes: N/A = not applicable. Delaware and Rhode Island do not have any rural counties.
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DISCUSSION AND CONCLUSIONS

A substantial majority of counties in the 41 states represented in these analyses contained ADs at the
census block level (84% in rural; 77% in urban), demonstrating the gravity of the issue of ensuring
access to ambulance services. Rural counties were more likely to have ADs, and in 23 of the 41 states,
over half (range 56% to 96%) of state populations living in ADs were living in rural counties.

Given the various metrics presented in the results section, Table 13 summarizes how states compare
in terms of their population densities, ambulance stations per square miles, ambulance stations per
capita, the prevalence of ADs, and the number of people living in ADs in each state. In the Western
and Midwestern states, the prevalence of ADs appears related to sparsely populated rural areas,
making it challenging to provide adequate ambulance service coverage. The relatively high percentage
of counties with at least one census block that is an AD (e.g., 100% of counties in the Western states
contain ADs) stands in stark contrast to the relatively high number of ambulance stations per capita.
Because the counties in these states are large (in terms of square miles) and their populations are
spread out (i.e., population densities are low), ambulances are likely traveling long distances,
contributing to high rates of their county populations living in ADs.

Alternatively, the relatively low number of ambulance stations per capita and high population densities
are factors contributing to high numbers of people living in ADs in the South (e.g., North Carolina,
Alabama, Texas, and Tennessee). Although the Southern states tend to have relatively low
percentages of their AD populations living in rural counties, the exceptions include Kentucky (81%),
Oklahoma (73%), Arkansas (66%), and Texas (56%) (Table 12).

Finally, the national maps highlighted the following geographic areas of concern: Southern states
(particularly within the Appalachian region); Western states with difficult mountainous terrain; the
jagged coastal areas; and the rural mountainous areas of Maine, Vermont, Oregon, and Washington.
These areas either had high percentages and/or high numbers of people living in ADs.
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TABLE 13. Summary of State Rankings

May 2023

2020 Population Density

Geographic Density

Population Density

Counties with

State Populations Living in Ambulance

of Ambulance Stations of Ambulance Stations Ambulance Deserts Deserts
State N per sq mile | State N per 1,000 sq miles | State N per 100,000 | State Percent State Number
Wyoming 5.9 Nevada 0.5 Nevada 1.8 Arkansas 100 North Carolina 366,147
Montana 7.4 Wyoming 0.8 Utah 2.6 Idaho 100 Alabama 314,841
North Dakota 11.2 Montana 1.0 North Carolina 3.0 Montana 100 Texas 313,248
South Dakota 11.6 Utah 1.0 Tennessee 3.1 Nevada 100 Tennessee 265,949
New Mexico 17.4 South Dakota 1.6 Alabama 3.4 New Mexico 100 Missouri 249,232
Idaho 22.2 New Mexico 2.0 Missouri 3.5 North Dakota 100 Washington 209,285
Nebraska 25.5 North Dakota 2.1 Kentucky 4.0 Oregon 100 Florida 199,176
Nevada 28.3 Idaho 2.7 Indiana 4.3 Utah 100 Arkansas 195,159
Utah 39.8 Mississippi 3.0 Connecticut 4.4 Vermont 100 Virginia 189,110
Oregon 44.0 Missouri 3.2 Mississippi 4.7 Washington 100 Louisiana 178,747
Maine 44.2 Oregon 3.2 New York 4.9 Wyoming 100 Kentucky 177,914
lowa 57.1 Alabama 3.4 Virginia 5.2 Louisiana 98.4 Mississippi 164,259
Oklahoma 57.6 Arkansas 3.4 Louisiana 5.5 Tennessee 97.9 Oregon 159,690
Arkansas 57.7 Oklahoma 3.7 Arkansas 5.9 Mississippi 97.6 Montana 140,365
Mississippi 62.7 Kentucky 4.5 Rhode Island 5.9 Missouri 96.5 New Mexico 119,854
Vermont 69.2 Nebraska 4.7 Michigan 6.1 Oklahoma 96.1 Utah 117,299
Minnesota 71.6 Tennessee 5.1 Oklahoma 6.4 South Carolina 95.7 Nevada 110,933
Missouri 89.4 Louisiana 5.9 Texas 6.4 Alabama 95.5 Indiana 93,807
Alabama 98.8 Minnesota 6.2 Illinois 6.6 Texas 94.9 Idaho 84,254
Louisiana 107.6 North Carolina 6.5 Maryland 7.0 North Carolina 94.1 South Carolina 83,587
Wisconsin 108.4 Maine 7.0 Delaware 7.1 Maine 93.8 Maine 82,346
Texas 111.4 Texas 7.2 Oregon 7.2 Massachusetts 92.9 Georgia 80,599
Kentucky 113.8 Vermont 7.6 Ohio 7.5 Florida 92.5 Michigan 65,709
Washington 114.5 Indiana 8.2 Massachusetts 7.7 Kentucky 91.7 New York 64,069
New Hampshire 151.7 lowa 8.6 Georgia 8.2 New Hampshire 90.0 Maryland 62,912
Tennessee 166.8 Michigan 10.9 Florida 8.5 Connecticut 87.5 Oklahoma 62,786
South Carolina 169.4 Virginia 11.2 Minnesota 8.7 Maryland 87.5 South Dakota 58,688
Michigan 177.1 Wisconsin 14.6 South Carolina 9.1 South Dakota 86.4 Wyoming 54,205
Georgia 185.9 Georgia 15.2 Vermont 11.0 New York 82.3 Minnesota 46,702
Indiana 188.9 Illinois 15.3 New Mexico 11.6 Virginia 78.9 Vermont 40,839
North Carolina 212.9 South Carolina 15.3 New Hampshire 11.9 Wisconsin 76.4 North Dakota 31,333
Virginia 216.2 Washington 18.0 Idaho 12.1 Nebraska 76.3 Wisconsin 25,498
Illinois 230.4 New Hampshire 18.0 Wyoming 12.9 Delaware 75.0 Nebraska 21,746
Ohio 287.6 New York 20.8 Montana 13.1 Rhode Island 71.4 Massachusetts 17,370
Florida 398.5 Ohio 21.5 Wisconsin 13.5 Michigan 69.9 New Hampshire 16,335
New York 427.0 Connecticut 32.2 South Dakota 14.1 Georgia 64.2 Ohio 12,565
Delaware 498.8 Florida 34.1 lowa 15.2 Minnesota 51.7 Illinois 10,257
Maryland 627.7 Delaware 35.4 Washington 15.7 Indiana 50.0 lowa 9,289
Connecticut 736.5 Maryland 43.8 Maine 15.8 Illinois 48.0 Delaware 7,218
Massachusetts 893.0 Rhode Island 61.9 Nebraska 18.3 lowa 37.4 Connecticut 6,049
Rhode Island 1,041.8 Massachusetts 68.6 North Dakota 18.6 Ohio 23.9 Rhode Island 1,913
| Census Region Legend West Midwest South Northeast
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Study Limitations

Providing a national perspective on the prevalence of ADs called for using geographic entities, namely
counties, which facilitated enough granularity to see the variation in rural-urban portions of the
states. Thus, this study relied on the RUCCs to identify rural-urban counties and quantify rural-urban
populations living in ADs at the county level. Some states (e.g. Maine and Montana) have relatively
few counties that cover large land areas. This can result in categorizing people who live in rural census
tracts as living in urban counties, particularly if the county contains large urban centers.>® Thus, this
study may underrepresent rural populations living in ADs for states with few counties covering large
areas of their states.

Although the research team attempted to ensure the data provided by State EMS agencies accurately
represented all transporting ambulance services in the state, as indicated in Figure 1 above, some
states were not able to provide this level of granularity: 10 had minor data limitations but were
included, 3 had major data limitations and were thus excluded, and 8 states were not able to provide
any data on ambulance locations. Among the 10 states with minor data limitations, a small number of
addresses that do not actually represent ambulance station locations may have been included or the
full set of ambulance stations may not be represented. For example, some states were only able to
provide agency mailing addresses (which may or may not correspond with actual station locations) or
agency headquarters addresses, potentially resulting in the overestimation of ambulance deserts. Any
data limitations are listed in the footnotes of the state maps (Appendix A).

Additionally, this study does not account for the entire EMS system such as air ambulances, nor have
the following issues been addressed: the location(s) of first responders, the infrastructure needed to
support successful emergency telecommunications via 9-1-1 calls placed on cell phones, broadband or
satellite communications, or remote patient care technology (e.g., telemedicine).

This study also does not take into consideration transportation patterns, i.e., commuter or travel routes
to vacation venues such as state parks or lake cabins, but rather focuses on permanent residential
locations as recorded by the U.S. Census Bureau. Officials may wish to consider whether certain
unpopulated areas would benefit from improved ambulance coverage as well, particularly remote areas
near natural attractions and other popular travel destinations.

Census blocks on state borders showing deserts may be covered by ambulance services in neighboring
states. Given the variation in state policies regulating whether ambulance services can provide coverage
across state borders, these issues were considered beyond the scope of this study.

Finally, maps showing ambulance stations within ambulance deserts are the result of the underlying
road networks and the criteria that any resident located within a census block whose center is outside
of a 25-minute drive time from where the ambulance is located — including the census block that the
ambulance is located within — is considered living in an ambulance desert. This is likely to happen in
mountainous or difficult terrain where winding roads may make it challenging to travel in a timely
manner. Geographically large and sparsely populated census blocks whose centroid may not align with
the population distribution of the census block may also result in categorizing these areas as ADs.
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Policy Implications

This study is the first known to document coverage gaps in the provision of ambulance services across
geographic areas in the U.S. Given the current funding and reimbursement challenges associated with
the provision of ambulance services, policymakers may need to consider the appropriate availability of
ambulance services within the existing fabric of the health care system. This study illustrates the higher
prevalence of ambulance deserts in rural areas. In addition, the persistent threat of rural hospital
closures is placing the conversation regarding the development of funding and reimbursement strategies
capable of sustaining rural ambulance services and ensuring access to emergent health services in rural
areas at the forefront of state and federal policymakers’ efforts to reform our health care system.

Future Work

Building on the Maine Rural Health Research Center’s existing ambulance and ambulance desert location
data, the next phase of this research will use the U.S. Census data to describe the demographic
characteristics of populations living in ADs. These analyses will identify areas of the country where
vulnerable populations lack access to ambulance services, particularly in remote rural areas.

These analyses will also address the next phase of the patient’s journey: traveling from the patient’s home
to the nearest health care facility capable of serving emergent health care needs (e.g. emergency rooms,
hospitals, or clinics). The impact of hospital closures on both the provision of ambulance services and on
travel time to the point of care will also be assessed.
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Ambulance Deserts

APPENDIX A: STATE MAPS

ALABAMA

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

172

314,841

6.3%

144,260

12.6%

45.8%

Data sources: Alabama Public Health, Office of EMS; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts

ARKANSAS

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

178

195,159

6.5%

128,370

11.7%

65.8%

Data sources: Arkansas Department of Health, Office of EMS; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts

CONNECTICUT

Ambulance Locations and Deserts

May 2023

Ambulance Deserts and Health Care Facilities

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

156

6,049

0.2%

840

0.5%

13.9%

Data sources: Connecticut Department of Public Health; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts

DELAWARE

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

69

7,218

0.7%

n/a

n/a

n/a

Data sources: Delaware State Fire Prevention Commission; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.

Data limitations: State only able to provide mailing addresses for stations. Ambulance service areas and ambulance deserts may differ from shown.
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Ambulance Deserts

FLORIDA

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n n % of state pop. n % of rural county pop. | % of total desert pop.
1,826 199,176 0.9% 29,031 4.2% 14.6%
Data sources: Florida Health; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts

GEORGIA

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

875

80,599

0.8%

28,005

1.6%

34.7%

Data sources: Georgia Department of Public Health; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts

IDAHO

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

221

84,254

4.6%

57,428

9.6%

68.2%

Data sources: Idaho Department of Health & Welfare, Bureau of Emergency Medical Services and Preparedness; Esri; US Census Bureau; Health Resources & Services

Administration; USDA Economic Research Service.
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Ambulance Deserts

ILLINOIS

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

849

10,257

0.1%

7,169

0.5%

69.9%

Data sources: lllinois Department of Public Health; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts

INDIANA

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

292

93,807

1.4%

56,974

3.9%

60.7%

Data sources: Indiana Department of Homeland Security; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts May 2023

IOWA

Ambulance Locations and Deserts Ambulance Deserts and Health Care Facilities
Ambulance stations Ambulance desert population Rural county ambulance desert population
n n % of state pop. n % of rural county pop. % of total desert pop.
483 9,289 0.3% 7,952 0.6% 85.6%

Data sources: lowa Bureau of Emergency and Trauma Services; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts

KENTUCKY

Ambulance Locations and Deserts

May 2023

Ambulance Deserts and Health Care Facilities

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

178

177,914

4.0%

143,137

7.8%

80.5%

Data sources: Kentucky Board of Emergency Medical Services; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts

LOUISIANA

Ambulance Locations and Deserts

May 2023

Ambulance Deserts and Health Care Facilities

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

256

178,747

3.8%

65,571

9.0%

36.7%

Data sources: Louisiana Department of Health; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts

MAINE

Ambulance Locations and Deserts

May 2023

Ambulance Deserts and Health Care Facilities

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

215

82,346

6.0%

54,278

9.9%

65.9%

Data sources: Maine EMS; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.

Please do not reproduce without permission

Page 47|73




Ambulance Deserts May 2023

MARYLAND

Ambulance Locations and Deserts Ambulance Deserts and Health Care Facilities
Ambulance stations Ambulance desert population Rural county ambulance desert population
n n % of state pop. n % of rural county pop. % of total desert pop.
425 62,912 1.0% 6,493 4.6% 10.3%

Data sources: Maryland county EMS offices; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.

Data limitations: Maryland does not have a centralized EMS database. Ambulance station addresses were obtained from county EMS offices and compiled by the research
team. There may have been differences between counties in how they defined and provided address data.
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Ambulance Deserts May 2023

MASSACHUSETTS

Ambulance Locations and Deserts Ambulance Deserts and Health Care Facilities
Ambulance stations Ambulance desert population Rural county ambulance desert population
n n % of state pop. n % of rural county pop. % of total desert pop.
535 17,370 0.2% 1,170 1.1% 6.7%

Data sources: Massachusetts Office of Emergency Medical Services; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts

MICHIGAN

Ambulance Locations and Deserts

May 2023

Ambulance Deserts and Health Care Facilities

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

615

65,709

0.7%

38,857

2.2%

59.1%

Data sources: Michigan Department of Health and Human Services; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts May 2023

MINNESOTA

Ambulance Locations and Deserts Health Care Facilities and Ambulance Deserts
Ambulance stations Ambulance desert population Rural county ambulance desert population
n n % of state pop. n % of rural county pop. | % of total desert pop.
493 46,702 0.8% 33,226 2.7% 71.1%

Data sources: Minnesota Emergency Medical Services Regulatory Board; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research
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Ambulance Deserts

MISSISSIPPI

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

N

% of rural county pop.

% of total desert pop.

139

164,259

5.6%

64,881

4.2%

39.5%

Data sources: Mississippi State Department of Health; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts May 2023

MISSOURI

Ambulance Locations and Deserts Health Care Facilities and Ambulance Deserts

Ambulance stations Ambulance desert population Rural county ambulance desert population
n n % of state pop. n % of rural county pop. | % of total desert pop.
218 249,232 4.1% 171,696 11.4% 68.9%

Data sources: Missouri Department of Health and Senior Services, Bureau of Emergency Medical Services; Esri; US Census Bureau; Health Resources & Services Administration;

USDA Economic Research Service.
Data limitations: State unable to provide all ambulance station locations (only able to provide locations of agency headquarters). This may result in an overestimation of

ambulance deserts.
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Ambulance Deserts

MONTANA

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

142

140,365

12.9%

112,824

16.0%

80.4%

Data sources: Montana Bureau of Emergency Medical Services; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts May 2023

NEBRASKA

Ambulance Locations and Deserts Health Care Facilities and Ambulance Deserts
Ambulance stations Ambulance desert population Rural county ambulance desert population
n n % of state pop. n % of rural county pop. % of total desert pop.
358 21,746 1.1% 20,874 3.2% 96.0%

Data sources: Nebraska Department of Health and Human Services; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.

Data limitations: State unable to provide all ambulance station locations (only able to provide mailing addresses or locations of agency headquarters). This may result in an
overestimation of ambulance deserts.
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Ambulance Deserts

NEVADA

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

55

110,933

3.6%

36,640

12.7%

33.0%

Data sources: Nevada Health Workforce Research Center; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts

NEW HAMPSHIRE

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

161

16,335

1.2%

15,754

3.1%

96.4%

Data sources: New Hampshire Department of Safety, Bureau of Emergency Medical Services; Esri; US Census Bureau; Health Resources & Services
Administration; USDA Economic Research Service. Data limitations: State unable to provide all ambulance station locations (only able to provide locations of

agency headquarters). This may result in an overestimation of ambulance deserts.
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Ambulance Deserts

NEW MEXICO

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

246

119,854

5.7%

81,399

11.6%

67.9%

Data sources: New Mexico Department of Health; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.

Data limitations: Station location addresses were imputed for some stations.




Ambulance Deserts

NEW YORK

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

980

64,069

0.3%

27,046

2.0%

42.2%

Data sources: New York Department of Health, Bureau of Emergency Medical Services; Esri; US Census Bureau; Health Resources & Services Administration;
USDA Economic Research Service.
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Ambulance Deserts

NORTH CAROLINA

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

314

366,147

3.5%

146,971

7.0%

40.1%

Data sources: North Carolina Department of Health and Human Services, Office of Emergency Medical Services; Esri; US Census Bureau; Health Resources &
Services Administration; USDA Economic Research Service.
Data limitations: State unable to provide all ambulance station locations (only able to provide locations of agency headquarters). This may result in an
overestimation of ambulance deserts.
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Ambulance Deserts

NORTH DAKOTA

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

144

31,333

4.0%

24,980

6.5%

79.7%

Data sources: North Dakota Division of Emergency Medical Systems; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic

Research Service.
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Ambulance Deserts

OHIO

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

879

12,565

0.1%

11,887

0.5%

94.6%

Data sources: Ohio Department of Public Safety; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts May 2023

OKLAHOMA

Ambulance Locations and Deserts Health Care Facilities and Ambulance Deserts
Ambulance stations Ambulance desert population Rural county ambulance desert population
n n % of state pop. n % of rural county pop. % of total desert pop.
252 62,786 1.6% 45,733 3.5% 72.8%

Data Sources: Oklahoma State Department of Health, EMS Division; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts May 2023

OREGON

Ambulance Locations and Deserts Health Care Facilities and Ambulance Deserts
Ambulance stations Ambulance desert population Rural county ambulance desert population
n n % of state pop. n % of rural county pop. % of total desert pop.
305 159,690 3.8% 74,988 11.0% 47.0%

Data sources: Oregon EMS & Trauma Systems, Public Health Division; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts May 2023

RHODE ISLAND

Ambulance Locations and Deserts Health Care Facilities and Ambulance Deserts
Ambulance stations Ambulance desert population Rural county ambulance desert population
n n % of state pop. n % of rural county pop. | % of total desert pop.
64 1,913 0.2% n/a n/a n/a

Data sources: Rhode Island Department of Health, Center for Emergency Medical Services; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic
Research Service.
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Ambulance Deserts

SOUTH CAROLINA

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

461

83,587

1.6%

24,569

3.4%

29.4%

Data sources: South Carolina Department of Health and Environmental Control; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research

Service.
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Ambulance Deserts

SOUTH DAKOTA

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

/Ambulance stations Ambulance desert population Rural county ambulance desert population
n n % of state pop. n % of rural county pop. % of total desert pop.
124 58,688 6.7% 43,944 9.9% 74.9%

Data sources: South Dakota Department of Health; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.

Please do not reproduce without permission

Page 67|73




Ambulance Deserts

TENNESSEE

Ambulance Locations and Deserts

Ambulance stations

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance desert population

Rural county ambulance desert population
n n % of state pop. n % of rural county pop. % of total desert pop.
210 265,949 3.9% 109,891 7.2% 41.3%

Data sources: Tennessee Department of Health; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts

TEXAS

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

1,868

313,248

1.1%

174,909

5.8%

55.8%

Data sources: Texas Department of State Health Services, EMS/Trauma Systems; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic

Research Service.
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Ambulance Deserts

UTAH

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

84

117,299

3.6%

69,283

20.8%

59.1%

Data sources: Utah Bureau of Emergency Medical Services and Preparedness, Utah Department of Health; Esri; US Census Bureau; Health Resources & Services
Administration; USDA Economic Research Service. Data limitations: State unable to provide all ambulance station locations (only able to provide locations of agency

headquarters). This may result in an overestimation of ambulance deserts.
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Ambulance Deserts

VERMONT

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

70

40,839

6.4%

32,916

8.0%

80.6%

Data sources: Vermont Department of Health; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts

VIRGINIA

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

444

189,110

2.2%

76,912

7.6%

40.7%

Data sources: Virginia Office of Emergency Medical Services; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts

WASHINGTON

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

1,194

209,285

2.8%

75,942

10.5%

36.3%

Data sources: Washington State Department of Health; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts

WISCONSIN

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

790

25,498

0.4%

17,083

1.1%

67.0%

Data sources: Wisconsin Department of Health Services, Office of Preparedness and Emergency Health Care; Esri; US Census Bureau; Health Resources & Services

Administration; USDA Economic Research Service.
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Ambulance Deserts

WYOMING

Ambulance Locations and Deserts

May 2023

Health Care Facilities and Ambulance Deserts

Ambulance stations

Ambulance desert population

Rural county ambulance desert population

n

n

% of state pop.

n

% of rural county pop.

% of total desert pop.

74

54,205

9.4%

47,037

11.9%

86.8%

Data sources: Wyoming Department of Health; Esri; US Census Bureau; Health Resources & Services Administration; USDA Economic Research Service.
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Ambulance Deserts May 2023

APPENDIX B: DATA REQUEST

Dear Mr./Ms. [State EMS Director],

We are reaching out to you from the Maine Rural Health Research Center regarding some work that we are
doing to help state EMS directors visually explain EMS 911-call response capability, particularly in rural areas,
around your state. We need your help collecting data to do this.

[INSERT DESCRIPTION OF STATE-SPECIFIC DATA COLLECTION TO DATE]

This work is supported by a grant from the Federal Office of Rural Health Policy (FORHP). FORHP is seeking to
make informed policy decisions designed to improve access to EMS services and has tasked us with identifying
and mapping ambulance locations in each of the 50 states. The goal is to better understand the extent to which
different populations have or lack access to ambulance and EMS services, with access defined for the purposes
of this study as areas that have services within a 25- minute travel time.

To do this accurately, we are contacting each state EMS office to request information on:

1) The physical addresses from which ambulances respond to 911 calls (as opposed to the mailing
addresses or administrative headquarters). If your list includes non-transporting EMS services, please
include a flag distinguishing which services are transporting versus non-transporting. If the actual
location data are not available, any address information for ambulance services in the state will be
appreciated.

2) If available, we are also requesting the highest level of care that each station or agency is licensed,
certified, permitted, or otherwise known to provide.

We know that EMS agencies post or station crews away from quarters based on call patterns and availability
changes. We can’t account for all such practices, but please explain these practices in your state if you think it
helps to understand response times, especially for more rural services.

In order to verify that we have accurately represented the provision of EMS services within your state, we would
like to share the results with you, and get your feedback on findings relevant to your state.

In the meantime, if you’d like additional information about this study, please feel free to contact the

lead investigator Yvonne Jonk by email. We would be happy to answer any questions you may have. Thank you,
in advance, for your time and consideration of this data request.

Kind regards,

Yvonne Jonk, PhD

Associate Research Professor, Deputy Director Maine Rural Health Research Center
Muskie School of Public Service University of Southern Maine

PO Box 9300, Portland, ME 04104
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