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EXECUTIVE SUMMARY

An important first step in studying the impact of EMS system design on quality and
outcomes is a more systematic characterization of local EMS systems. While some data
exist to characterize EMS services in 200 of the nation’s largest cities, this information
is incomplete and does not address how services are organized outside large urban
areas. The present study was designed to address this gap in our information.

In a previous study, the Center for Injury Research and Policy collected data with State
and local EMS directors to characterize:

Overall size of EMS systems;

Access to systems through 911;

Provider and dispatch agency types;

Response configurations, operating procedures, and use of volunteers;
Mutual-aid agreements and response to calls outside the primary service area;
e Medical control; and

e Source of system funding.

For the current study, using the information gleaned from these surveys, we
investigated the variation in systems by geographic region of the country, the rurality of
the area serviced by the system and the overall size of the system as defined by the
number of EMS calls responded to annually. The survey also contained a series of
subjective assessments focusing on adequacy of resource levels and system support,
extent to which bystanders were involved in EMS, and adaptation of the system to
change.

In the broadest terms, the most obvious difference noted was how each State related our
operational definition of a local EMS system to itself. States choose to organize local
emergency medical services coordination in a variety of ways from hospital-centered
models to county-based systems to larger regional entities. Fifteen States identified
systems that were at either a county or equivalent level, although many States identified
regional or multi-jurisdictional areas to survey. States were consistent in how their areas
were divided (e.g., county versus regional), although a few States did provide contact
information for both types of areas as well as independent cities, or miscellaneous
systems such as hospitals or tribal authorities. It is important to note that there were
areas identified in ten States where no systems existed according to our operational
definitions. Conversations with the State EMS offices revealed that while there were
EMS agencies operating in these areas, they did not operate under a coordinated, local
administration.

In addition to documenting overall variation in the organization and delivery of EMS
across systems, this study underscored the challenges faced by systems providing
services in rural and wilderness areas of the country. Most apparent (and of potential
concern) are low percentages in rural and wilderness areas of full-time versus part-time
and career versus volunteer EMS providers, ALS versus BLS providers involved in



transport, and dispatch agencies providing pre-arrival instructions. In addition, a higher
percentage of systems in more rural/wilderness versus urban/suburban areas had no
medical direction in place and or had some organized medical direction but with no one
person with primary responsibility. System financing was clearly a challenge for all
systems, but a slightly higher percentage of systems in rural and wilderness areas rely
on fee for service as their primary source of funding.

Variation across States is a ubiquitous theme in EMS and is well supported by the
results of this study. States have evolved quite differently in how they handle the
oversight of EMS. With such contrasting approaches in State regulation and policy,
along with differences in overall size, demographics and geography, it is not surprising
that we saw variability in our data across these States.



Characterizing Local EMS Systems in the United States
Final Report

A. Introduction and Objectives

Modern Emergency Medical Services (EMS) systems are generally thought to have
begun with the release of Accidental Death and Disability: The Neglected Disease of
Modern Society by the National Academy of Sciences National Research Council in 1966
(also known as the “white paper”), which called attention to the lack of coordinated care
for the injured (1). The early Federal response to this report was the establishment of the
Highway Safety Bureau, including its critical EMS component and the development of
National Standard Curricula for EMT’s and Paramedics.

Increasing attention to the importance of EMS ultimately led to the passing of the
Emergency Medical Services System Act of 1973 (2), which provided definition to the
concept of a regionalized EMS system and planted the seed for development of
infrastructure through increased Federal coordination and substantial funding to
incentivize the creation of such systems. System development during this era focused
largely on functional components but did not prescribe how the system was to be
implemented or which individuals or organizations would take on this role (3).

The 1970s saw the rapid expansion of regional EMS systems and advances in some
overarching standards but Federal oversight of EMS system development waned over
the following decades as funding shifted to block grant programs in the early 1980s,
placing oversight and prioritization efforts back in the hands of State and local
authorities (4). Today, EMS systems are innately seen as local entities (5). The
coordination of such systems, including the various roles of interdependent entities, is
inherently difficult (6). The result of such decentralization along with the steadily
reduced funding streams and lack of a coordinated infrastructure is a highly fragmented
system of care throughout the country (4).

Nearly half of a century after the creation of modern EMS systems, there is still little
consensus as to what comprises the ideal EMS system. There are many approaches to
EMS service delivery, each with notable advantages and disadvantages (7). Additionally,
EMS systems continue to evolve in response to the overall changes within the health
care system as well as in the marketplace (8). Overton and Stout (9) contend that there
are more than 30 designs for providing EMS services and acknowledge the difficulty of
more broadly comparing systems using traditional methods. They and others point to
the need to better understand how different EMS configurations impact the quality and
outcome of service delivery. Without the capability of determining what characteristics
of EMS systems are most effective and efficient, the National Highway Traffic Safety
Administration (NHTSA) is unable to establish effective guidelines for EMS best
practices that could be used by EMS providers to assess and ultimately improve their
performance.

An important first step in studying the impact of EMS system design on quality and
outcomes is a more systematic characterization of local EMS systems. While some data



exist to characterize EMS services in 200 of the nation’s largest cities (25), this
information is incomplete and does not address how services are organized outside large
urban areas.

The present study was designed to address this gap in our information. Through
interviews with the State EMS directors, we identified how EMS services were organized
into systems of care at the local level. Surveys were sent contacts representing these
local systems and information obtained to characterize:

Overall size of the system;

Access to the system through 911;

Provider and dispatch agency types;

Response configurations, operating procedures, and use of volunteers;
Mutual-aid agreements and response to calls outside the primary service area;
Medical control; and

Source of funding for the system.

Using the information gleaned from these surveys, we investigated the variation in
systems by geographic region of the country, the rurality of the area serviced by the
system and the overall size of the system as defined by the number of EMS calls
responded to annually.

The survey also contained a series of subjective assessments focusing on adequacy of
resource levels and system support, the extent to which bystanders were involved in
EMS, and adaptation of the system to change. These opinions on the outlook of the
system were summarized and correlations with system characteristics explored.

B. Methods

In this section we describe the methods used to identify and survey local EMS systems
(our unit of analysis). The approach used is similar to that used by MacKenzie et al.(10)
in a pilot study designed to characterize EMS systems within the Mid-Atlantic region of
the country (New Jersey, Pennsylvania, Delaware, Maryland, West Virginia, the District
of Columbia, Virginia, and North Carolina). The pilot study was successful in gathering
descriptive information regarding system organization, call volume, first response and
transport agency types, 911 access, medical control, funding sources, and mutual aid
agreements. Although the response rate was high (86%), several limitations of the
survey were identified. In particular, terms were not well defined leading to ambiguity in
some of the responses. In addition, the pilot study did not adequately characterize EMS
agencies by their mission and their administrative home or ownership.

To create the survey used for the current analysis, a national panel of experts was
convened to discuss the pilot study and its results, review the objectives of the current
study, assist in operationalizing the definition of “local system,” and assist in refining
the survey and methods used for eliciting participation in the study. During the early
stages of the project, (and upon recommendation of the expert panel), support for the



project was sought from the National Association of State EMS Officials (NASEMSO).
Additional guidance was garnered from the EMS Systems Subcommittee of the National
EMS Advisory Council (NEMSAC). Members of the expert panel included:

e Robert Bass, M.D., FACEP — Executive director, Maryland Institute for
Emergency Medical Services Systems
e Karen Halupke, R.N., MEd — Director, Office of Emergency Medical Services

(New Jersey)

e Joseph Schmider — Director, Bureau of Emergency Medical Services
(Pennsylvania)

e Dia Gainor, M.P.A., EMT-P (ret.) — Chief, Emergency Medical Services
Bureau (Idaho)

e Jim DeTienne - Supervisor, EMS and Trauma Systems Section (Montana)

e Paul Patrick - Bureau director, Emergency Medical Services and Preparedness
(Utah)

e Dan Manz — Director, Vermont Emergency Medical Services

e N. Clay Mann, Ph.D., MS - Principle investigator, NEMSIS Technical
Assistance Center

e Drew Dawson — Director, National Highway Traffic Safety Administration
Office of Emergency Medical Services

e Susan McHenry, M.S. — EMS Specialist, National Highway Traffic Safety
Administration Office of Emergency Medical Services

B.1 Operationalizing the Definition of “System”

A first important step was the development of an operational definition of “local
system.” Traditionally, an EMS system has been defined as a comprehensive,
coordinated arrangement of resources and functions organized to respond to medical
emergencies in a timely manner (2). This definition performs well when looking at the
broader functions or components of the system, but falls short when attempting to
identify system entities at the jurisdictional level. For example, a single provider agency
(e.g., for call taking, dispatch, first response, and transport) may be able to adequately
act upon the 15 components originally outlined in the Emergency Medical Services Act
of 19773 and later modified in the EMS Agenda for the Future (11), but this would only
illustrate enough coordination to internally operate and often does not touch on broader
issues such as policy development or regionalization of services.

For the purpose of this study, a local EMS system is operationally defined as being
present when there is an identifiable local entity within a State EMS system’s
administrative hierarchy below the State level (if the State is sufficiently large enough)
and immediately above the level of an individual provider agency. (See Figure 1.)
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Figure 1: Local EMS Systems: A Framework

In instances where an agency is the sole provider for a jurisdiction and/or that agency
serves in a leadership capacity to other services (i.e., there is not an independent
administrative body for the jurisdiction), it is regarded as an EMS system. At the core of
this particular definition is a desire to evaluate EMS at a level sufficiently close to the
localities served by care personnel, but also a need to ensure that we could measure
features that looked beyond the organizational boundaries of just a single provider
agency. It should be noted that aeromedical and interfacility transport agencies were not
considered as part of this study for the purposes of system identification or within the
context of gathering survey data.

B.2 Interviews of State EMS Directors

In a previous project conducted at Johns Hopkins University, the project staff
conducted semi-structured phone interviews with each State’s EMS director to collect
contextual information to assist in defining local systems and evaluating the local data



collected from their States. We began each interview with a brief description of the study
and continued with questions about the State’s role in overseeing the EMS system and
the presence of a regional EMS structure. Additional questions prompted further
description of the director’s opinion on expected differences across his or her State and
its regions as well as the role of local and regional authorities in EMS planning and
evaluation. We continued the interview with more structured questions that asked about
the responsibilities for 15 EMS system functions at 7 different EMS system levels within
the State (State, regional, county/municipality, agency/service, hospital, tribal, and
other) (see Attachment A: Structured Interview of State EMS Directors). Each interview
concluded with a request for contact information to facilitate our follow up with local
EMS systems meeting our definition. Interviews with State EMS directors lasted an
average of 30 minutes.

Following the interview of each State EMS director, project staff worked with each State
EMS office to gather a list of contacts for systems identified per the definition provided
during the interview process. Contact information was collated as part of a Microsoft
Access database used for the purposes of creating mailing lists for survey distribution as
well as response tracking.

B.3 Survey of Local Systems

In the second phase of the data collection project we used the contact information
provided by State EMS directors to survey local EMS systems. All EMS systems meeting
our specified criteria were mailed a 24-question survey, along with a postage-paid
return envelope. The survey was accompanied by a cover letter indicating the nature of
the project, the support of the State EMS office, and contained a URL that allowed the
system administrators to complete the survey via the Web instead of by hard copy. This
package was sent to the contact identified by the State EMS office, typically the director
of EMS for the system. The survey addressed the following topics:

e Overall size of the system, as characterized by the annual number of EMS
responses and transports, as well as the total number of EMS personnel,;
Access to the system through 911;

Provider and dispatch agency types;

Response configurations, operating procedures, and use of volunteers;
Mutual-aid agreements and response to calls outside the primary service area;
Medical control; and

Source of funding for the system.

The survey also contained a series of subjective assessments focusing on adequacy of
resource levels and system support, extent to which bystanders were involved in EMS,
and adaptation of the system to change. Finally, respondents were given the opportunity
to provide additional narrative to better describe any unusual system structure,
functions, or arrangements.



Non-respondents received up to three follow up mailings with pre-paid return envelopes
as well as follow-up phone calls or faxes as needed. The survey used for this study was
based on the initial draft used in the pilot study with the following refinements:

e Response categories were altered for several questions to provide more specificity
in responses;

e When asked to describe a specific characteristic that pertains to the “majority” of
services or personnel, a definition of “majority” was provided;

e When characterizing agency types for first responder and transport agencies
present in the system, the survey allowed for a broader classification of both
ownership and mission;

e A question was added to better distinguish between call taking and dispatch
agencies;

e A single response configuration question was broken out into three separate
questions to better evaluate common responses for first response and transport
separately;

e A question was added on non-emergency assessments;

e A question was added to ascertain extent of out of area responses within own
jurisdiction;

e Questions regarding types of volunteers, medical direction, and timely response
problems were refined.

In the current project, we entered the previously collected data into a Microsoft Access
database and analyzed the data using the SAS statistical software package. When
necessary, a research assistant contacted survey respondents to clarify logical
inconsistencies in the data collected or to ensure proper data entry (e.g., due to
illegibility). Analyses were primarily descriptive, focusing on frequencies of
characteristics and exploration of differences across the States.

System characteristics were summarized for the country overall and by region of the
country, rurality of the area serviced by the system, and self-reported system size of the
area serviced by the system as measured by the annual number of EMS responses.

e Regions of the country were classified as Northeast, Midwest, South and West as
defined by the U.S. Census Bureau (12).

e The size of the EMS system was based on self-report and categorized into four
groups based on the distribution of annual number of EMS responses as reported by
the systems themselves (Low < 999 calls; Moderate = 1,000 — 4,999 calls; High =
5,000 — 9,999 calls; Very High = 10,000 or more calls). Self-reported data on size
were not available for 80 (10.0%) of the participating systems.

e (lassification of rurality was based on 2003 urban influence codes (13) and divided
into four categories used in other EMS applications such as NEMSIS. These data
were obtained from the 2007 Area Resource File(14) and the categories defined as
follows.

Urban:
» UIC1: In large metro area of 1+ million residents



» UIC2: In small metro area of less than 1 million residents
Suburban:
» UIC3: Micropolitan adjacent to large metro
» UICs: Micropolitan adjacent to small metro
Rural:
»  UIC4: Noncore adjacent to large metro
= UIC6: Noncore adjacent to small metro with own town
» UICS8: Micropolitan not adjacent to a metro area
» UIC9: Noncore adjacent to micro with own town
Wilderness:
= UIC7: Noncore adjacent to small metro with no own town
» UIC10: Noncore adjacent to micro with no own town
» UIC11: Noncore not adjacent to metro or micro with own town
» UIC12: Noncore not adjacent to metro or micro with no own town

(A Metropolitan Area is defined as having at least one urbanized area of
50,000 or more population, plus adjacent areas socially and economically tied
to the core; a Micropolitan Area as having at least one urban cluster of at least
10,000 but less than 50,000 population, plus adjacent areas socially and
economically tied to the core; and a Noncore Area is defined as neither
metropolitan nor micropolitan).

In instances where more than one urban influence code was associated with a
participating system, the system was classified according to the most urban value.

C. Results

In this Section we begin with a characterization of States to provide context for the
results. We then proceed in summarizing the identification of local systems by the State
EMS offices and the extent to which local systems agreed to participate in the study and
complete the survey. We summarize the results of the survey with particular attention
paid to variations in system characteristics by rurality and geographic region. We end
with summarizing the subjective assessments of the respondents on a number of factors
relating to resource levels, system support, bystander involvement, and adaptability to
system change and exploring the correlates of these subjective assessments.

The statistical significance of differences across geographic region, rurality and system
size were examined using chi-square analysis and Fisher’s exact tests for dichotomous
and categorical variables, and t-tests and analysis of variance (ANOVA) for continuous
variables. In instances where ANOVA results showed significant differences, Duncan’s
multiple range test (p = 0.05) was applied for post-hoc comparison of the means among
the groups. Regression analysis techniques were used to summarize the opinion data as
a function of organizational and system level variables collected as part of the survey.
Additionally, principal component analysis was used to reduce the opinion question
data into summary scores for use in further regression analyses. Maps were generated
using ArcMap GIS software (15).



C.1 Characterization of States

Tables A1 and A2 provide a summary of general State characteristics, including
geographic size, population and demographics as well as age-adjusted estimates of
mortality, both overall and for the three major causes associated with a large percentage
of EMS calls (injury, stroke and heart disease). Data to characterize the States and their
counties come from the 2007 Area Resource File (14). State mortality rates were
obtained from the Centers for Disease Control and Prevention through its Web-Based
Injury Statistics Query and Reporting System (WISQARS) (37) and the Wide-Ranging
Online Data for Epidemiologic Research (WONDER) (38) reporting systems.

The total percentage of the population who live in urban areas ranges across States from
100% (District of Columbia, New Jersey and Rhode Island) to less than 40% (Montana,
Vermont and Wyoming). Twenty-one States have less than 1% of its population living in
wilderness counties, however, there are 9 States where this percentage is greater than
10% and 4 States where it is greater than 20% (Montana: 39 of 56 counties are
categorized as wilderness, 20.2% population; South Dakota 41 of 66 counties, 21.8%
population; Alaska 21 of 277 counties, 24.4% population; North Dakota 38 of 53 counties,
24.8% population). A total of 1,090 counties in the United States are categorized as
urban, 393 as suburban, 963 as rural, and 695 as wilderness.

One-half of the States have no counties categorized as persistent poverty counties
(defined as 20% or more of residents measured as poor in each of the 1970, 1980, 1990
and 2000 censuses), although this rate is as high as 62.2% in Mississippi and 50.0% in
Louisiana. Four States (District of Columbia, Kansas, Nebraska and North Dakota) have
more than half its counties demonstrating population loss (defined as a decline in
residents between the 1980 and 1990 censuses and between the 1990 and 2000
censuses), which is in contrast to 15 States where none of the counties meet this
definition.

Age-adjusted mortality rates due to injury range from 37.3 per 100,000 population in
New York to 100.9 per 100,000 population in New Mexico (Table A2). Deaths due to
cerebrovascular disease are lowest in New York (27.4 per 100,000 population) and
highest in Alabama (55.4 per 100,000 population). Minnesota has the lowest rates of
deaths due to heart disease (126.6 per 100,000 population) but the rate is more than
double this (260.2 per 100,000 population) in Mississippi. Overall age adjusted
mortality ranges from 590.6 per 100,000 population in Hawaii to 958.5 per 100,000
population in West Virginia.

As indicated above, we contacted State EMS representatives from all 50 States as well as
the District of Columbia and asked them to participate in the study, beginning with a
brief personal interview. Forty-nine of 51 (96.1%) State EMS officials participated in the
interview process (neither Georgia nor Wyoming participated). Each interviewee
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provided an overview of EMS operations in his or her State as well as answered a set of

questions outlining the levels within the State where responsibilities for 15 EMS system
functions resided. All States but Oregon provided contact data for a survey of local EMS
systems. Figure 2 provides an overview of system function responsibilities, as reported

by the State EMS director or his /her designee.

Level
County / Agency /

System Function State Region Municipality  Service Hospital Tribal Other
Technical Assistance * 37.8 + 429 x 122 i 143 tr 12.2 L 0.0 i 8.2
Provider Licensure * 81.6 Ty 2.0 Tr 2.0 6.1 2.0 o 0.0 61
Provider Certification * 81.6 ¥ 2.0 iy 2.0 6.1 2.0 & 0.0 6l
Medical Direction * 79.6 + 38.8 + 40.8 * 81.6 7 245 163 0.0
Patient Care Report Design * 75.5 r 8.2 3 10.2 4+ 61.2 i 6.1 i 0.0 i 0.0
Funding Sources for Local EMS 4+ 63.3 T 12.2 * 89.8 * 91.8 13 18.4 T 6.1 i 2.0
Communications System + 61.2 4.1 3 14.3 204 4.1 & 0.0 2.0
Quality Improvement -+ 57.1 3 286 224 * 816 T 10.2 300 x 0.0
Treatment Protocol Development -+ 49.0 T 2.0 6.1 + 429 4.1 7 0.0 T 0.0
Provider Credentialing -+ 419.0 41 & 8.2 -+ 38.8 41 i 0.0 0.0
Triage Protocol Development - 46.9 12,2 ir 8.2 {x 28.6 2.0 {r 0.0 ¥ 0.0
Provider Education i* 28.6 7 143 61 + 449 61 0.0 61
Call Taking 7 245 4.1 4+ 55.1 7 18.4 0.0 7 0.0 0.0
Dispatching T 12,2 it 4.1 + 57.1 ir 28.6 i 0.0 r 0.0 i 0.0
Coordinating Aero Dispatch x 10.2  10.2 L 20.4 + 49.0 r 12.2 00 i 2.0
Key

* 67-100%

£ 33-66%

o 0-32%

Table 1: Percentage of States reporting responsibility for system functions by level
within the State.

Overall, State EMS offices engaged in wide variety of activities with more than half the
responding States indicating that 11 of the 15 system functions listed occurred at their
level. At the State level, the overwhelming majority of States indicated their offices had
responsibilities in the areas of providing technical assistance as well as certifying and
licensing EMS providers. However, most States did not have responsibilities directly
related to the education of providers, call taking, dispatching or coordination of
aeromedical dispatch. A large majority of States (89.8%) reported that counties or
municipalities have responsibilities related to EMS funding. Approximately two-thirds
noted that dispatching (69.4%) and call taking (67.3%) also occur at this level. Most
States did not report having EMS agencies or services responsible for provider
certification or licensure (both 30.6%) and only 14.3% indicated that services in their
States engage in providing technical assistance. As expected, most States indicated that
their agencies or services have responsibilities related to funding (91.8%), medical
direction (81.6%), and quality improvement activities (81.6%).

Nationwide, the majority of States indicated that a regional authority did not have
responsibility for any of the system functions listed, although a moderate number of
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States indicated regions took on responsibilities for providing technical assistance
(42.9%) and medical direction (38.8%). Similarly, less than one quarter of the
responding States indicated that hospitals had a role in any of the system functions and
only medical direction and funding activities occur at the tribal level, but in very few
States.

Most States indicated that EMS medical directors are identified primarily at the
agency/service and State levels. Similarly, these levels also had the largest roles in
establishing treatment and triage protocols. Both provider certification and licensure
reside primarily at the State level for most States with agencies and services also taking
on such roles in nearly one third of States. Provider credentialing occurs in the majority
of States at either the State or agency/service level. The education of EMS providers is
often realized through the agencies or services they work for, although nearly half the
States indicated that the State also plays a role here.

Three-quarters of responding States indicated that the State itself has responsibility for
the creation and maintenance of the communications system, although these functions
also reside at other system levels for approximately 20 to 40% of the respondents.
Approximately two-thirds of the respondents indicated that dispatching functions occur
through either the county/municipality or agency service levels. Over 60% of States
indicated that EMS agencies and services had responsibilities for call taking activities
and coordination of aeromedical dispatch.

Funding sources to support local EMS operations included the agencies themselves
(presumably from billing and fees), counties and municipalities (supported by a tax
base), and State-level funding (State funds generated through fees and other programs).
Development of patient care reports took place primarily at the State level although
more than half of the States indicated that this also occurs at the service level.

Quality improvement efforts occurred in more than 80% of States at the agency/service
level; however, States and regions also took on this role in 57.1% and 28.6% of
responding States, respectively. The provision of technical assistance, as expected, was
largely a State and regional responsibility in most States.

Although several questions from the structured portion of the interview inquired about
differences that might be present for a given system function when considering ALS and
BLS levels of care, only California, New Jersey, and South Dakota indicated any such
differences existed. In New Jersey, these were in the areas of treatment protocol
development, provider education, as well as the creation and maintenance of a
communications system. California indicated EMS agencies/services had secondary
responsibilities for BLS licensing and certification of providers. In South Dakota, the
only reported differences were for treatment protocol development.

On the whole, responsibilities for many functions at particular system levels did not vary
much. However, there were a few statistically significant differences observed across
regions. Reported rates of medical direction at the county/municipality level were
higher in both the South and West (68.8% and 50.0%, respectively, versus 18.4% and
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8.3% in the Northeast and Midwest). Responsibilities for provider credentialing and
dispatching functions at the regional level were higher in the Northeast and West
(33.3% and 16.7% for credentialing; 22.2% and 25.0% for dispatching, respectively),
while absent (0.0%) in the other regions. Similarly, regional quality improvement
responsibilities ranged from 25.0 to 55.6% of States from all regions except the
Midwest, where it was absent at the regional level.

Treatment protocol development at the agency/service level varied widely by geographic
region, with this function occurring in only 11.1% of Northeast States versus 91.7% of
Midwest States. Similarly, triage protocol development ranged from 22.2% in the
Northeast to 75.0% in the Midwest. All States in the Northeast indicated the State had
responsibilities for triage protocol development while this was only the case in one third
of Midwestern States. Call taking functions at the State level were lowest in the South at
6.3% while other regions noted this was a responsibility in 41.7 to 66.7% of States.
Finally, medical direction at the tribal level was notably low in all regions (and
completely absent in the Northeast) but present in 50% of the States in the West.

When considering the number of system functions engaged in by the various system
levels, States and agencies seemed to have responsibility for many of the functions in the
responding States (mean number of functions with State responsibility = 9.16, mean
number of functions with agency/service responsibility = 8.27). Conversely, most States
did not report many functions being conducted at tribal or other levels (mean number of
functions 0.22 and 0.59, respectively). The number of functions by level was also
explored by region of the country. Statistically significant differences were observed in
the number of functions engaged in at the State (Northeast higher than other regions),
regional (Midwest below other regions) and tribal (West and Midwest have higher
means than South and Northeast regions) levels.

C.2 Identification of Local Systems and Rate of Response to the Survey.

Table B1 summarizes by State the number of local systems identified, the number of
surveys distributed and the rate of response to those surveys (i.e., rate of system
participation in the study). Also indicated is the percentage of land in each State that is
covered by the participating systems, the percentage of the population in a State that is
covered by the participating systems, as well as both land and population coverage for
the United States overall.

Fifteen States identified systems that were at either a county or equivalent level,
although many States identified regional or multi-jurisdictional areas to survey. States
were consistent in how their areas were divided (e.g., county versus regional), although
a few States did provide contact information for both types of areas as well as
independent cities, or miscellaneous systems such as hospitals or tribal authorities.
Rhode Island and Hawaii (respectively the first and fourth smallest States measured by
land area, not counting the District of Columbia) indicated the appropriate place for the
local survey using our definition would be the State EMS office itself. It is important to
note that there were areas identified in 10 States where no systems existed according to
our operational definitions (therefore potential land mass coverage would be less than
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100%). Conversations with the State EMS offices revealed that while there were EMS
agencies operating in these areas, they did not do so under a coordinated, local
administration. As a result, these EMS agencies operated almost completely
independent of each other and would interact directly with the State EMS agency on any
matters (e.g., protocols, certification) that was outside the scope of its organizational
walls.

Overall, 1,268 local EMS systems in 48 States and the District of Columbia were
identified and 1,257 surveys were distributed for those systems where contact
information was confirmed (note: Oregon, Wyoming, and Georgia did not provide
contacts for local systems). Of the 1,257 surveys distributed, 800 (63.6%) were
completed (Table B2). Participation rates varied by State, with 64.6% of the States
having response rates of more than 50% and 12 (25.0%) States having response rates
exceeding 75% (Table B2 and Figure 3).

While the responding systems covered only 44.0% of the land in the United States, they
represented 63.6% of the U.S. population. Response rates did not differ significantly by
geographic region of the country (X2= 3.31, p=0.35) or by rurality (X2= 1.86, p=0.60).
Figure 4 displays the areas represented by the local EMS systems participating in the
survey. Figure 5 exhibits the percent of the population covered by the participating
systems by State. The distribution of participating systems by rurality and size is
summarized in Table B3 and geographic region and size is summarized in Table B4.
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Figure 2: Percentage of systems participating in the survey by State
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Figure 3: Land area covered by local systems participating in the survey
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Figure 4: Percentage of the population covered by local systems participating in the
survey

C.3 Characteristics of Systems by Rurality, Geographic Region and Size

In Tables C1- C13 we describe the characteristics of the 800 participating systems by
Rurality, in Tables D1-D13 by Geographic Region and in Tables E1- E13 by Size of the
System (as defined by self-reported number of EMS responses per year). In each of
these tables, N refers to the total number of participating systems, and the number of
systems responding to any specific questions is noted by the (n) in parenthesis. In the
summary below, we focus on differences by geographic region and rurality. Due to the
high correlation between system size and rurality classification (See Table B3),
descriptions of variation by size would be largely redundant of those related to rurality
and therefore excluded from the summary below.

Mission and Administration/Ownership of EMS Agencies. Each participating system

was provided the opportunity to characterize the first response and transport agencies
that comprise the system using an organizational matrix. Along one axis of the matrix
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was the legal structure of administration or ownership for the system's entities. This axis
is divided into 9 items ranging from various governmental arrangements to private
business structures (heretofore referred to as “Administration or Ownership”). The
second axis of the matrix refers to the primary mission of the system entities,
representing the commitment to provide a certain type of service above all others (e.g., a
fire department may incorporate EMS care into its role of serving the public, but the
organization as a whole is first and foremost organized around fire suppression
services). This axis is organized into six different organizational missions (heretofore
referred to as “Primary Mission”).

Systems classified their EMS agencies according to both axes and could indicate if a
particular type of agency handled more than 50% of the overall call volume if more than
one type of agency was recorded. For presentation, data were further reduced by
collapsing categories on each axis. A primary administrative/ownership type and
primary mission type for the system was assigned if either the respondent indicated a
single cell of the matrix as the primary agency type or if all the agency types recorded fell
only within a particular administrative or mission category. The primary mission and
administration/ownership of agencies responsible forfirst response andtransport are
summarized in Tables C1-C2, D1-D2 and E1-E2.

First Response. Of the 800 participating systems, 27 (3.3%) did not use first responders.
Of those that did use first responders, the primary mission of agencies providing first
response varied across systems (31.5% fire only; 24.8% EMS only; 8.8% fire and EMS
and 29.9% fire and other mission) while the majority of these systems (68.7%) were
administered strictly through State or local governments. A chi-square test for
differences in first response as a function of rurality was significant (y2 = 99.33, p <
.001). A larger percentage of the more urban systems had a primary mission of fire only,
whereas the more rural areas had a larger proportion of systems whose primary mission
is EMS Only. The relationship of primary mission by geographic region is less apparent
but still statistically significant (x2 = 29.93, p < .05).

Transport Agencies. A majority of most systems (59.7%) have agencies whose primary
mission is EMS, and 62.0% are administered strictly through State or local
governments. The percent of transport agencies with the primary mission of EMS only
was higher in wilderness areas (74.8%) compared to urban areas (48.7%) and in the
Midwest and South (60.3% and 65.7%) compared to the West (56.7%) and Northeast
(46.2%) (2 = 92.17, p < 0.01). The percentage of transport agencies administered
strictly through State/local governments is significantly higher in the South (71.8%) and
Midwest (64.3%) compared to the West (50.0%) and Northeast (41.5%) (2 = 82.98, p <
0.01). A higher percentage of agencies in the West are for profit (19.6%) and a high
percentage of agencies in the northeast are nonprofit (15.1%).

Emergency Call Taking. As shown in Tables C3, D3 and E3, the primary type of agency
that receives emergency calls varied across systems. Over one third (34.2%) were public
safety (joint police-fire-EMS); 28.2% were law enforcement agencies; and 23.0% were
local EMS service providers). This distribution varied significantly by rurality (2 =
90.82, p < .001) with a higher percentage of urban systems handling emergency call
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taking through public safety agencies (43.0% of urban systems compared to 32.3%;
34.4% and 15.5% of suburban, rural and wilderness systems, respectively).
Administration of emergency call taking by local EMS services is more prevalent in the
rural and wilderness systems (24.6% and 41.2% respectively) compared to urban and
suburban systems (14.9% and 19.4% respectively).

Emergency Medical Dispatching. Agencies responsible for emergency medical
dispatching varied in a manner similar to emergency call taking (see Tables C4, D4, E4).
Over all systems, 39.8% listed their primary agency type as public safety (joint police-
fire-EMS) and 37.2% were law enforcement agencies. The chi-square that tested for
differences in type of dispatching agency as a function of rurality was significant (2 =
90.42, p < .001) Far fewer wilderness systems indicated that the primary type of
dispatching agency was public safety (23.4%) whereas in urban areas a larger percent of
dispatching agencies were public safety (45.6%). Differences in agency type as a function
of geographic region was also significant (2 =49.61, p < .001). Systems in the Northeast
stood out as having more dispatch agencies administered through public safety (55.9%)
and a smaller percentage administered through law enforcement (18.6%).

Level of Providers. Nearly two-thirds (63.4%) of the systems indicated that advanced
life support (ALS) was the most common level of care provided by transport agencies (as
defined by the maximum capacity of responding unit/vehicles as opposed the actual
level of care rendered); intermediate life support (ILS) was the most common levels of
care for 12.1% and basic life support (BLS) for 24.5% of the systems. Only 36.2% of
systems indicated that ALS was the most common level of care provided by first
response agencies (see Tables Cs, D5, E5).

The most common level of care for transports varied significantly by rurality ( x2 =
52.21, p < 0.001) , with a larger proportion of urban systems indicating ALS was the
most common level of care (72.7%) compared to wilderness areas (40.0%). The level of
care for transports also varied significantly by geographic region (2 = 87.46, p <
0.001); a high percentage of agencies in the South (78.8%) indicated ALS was the most
common level of transport care (compared to 51%-57% for all other regions).

Policies and Practices for First Response and Transport. A little over one-half (54.9%)
of participating systems had a policy that sent first responders to all 911 calls (see Tables
C6, D6 and E6). The chi-square statistics that tested for differences in having a policy as
a function of both rurality and geographic region were significant (x2 = 49.96, p < 0.001
as a function of rurality and y2 = 97.67, p < 0.001 as a function of geographic region).
The percentage of participating systems that had a policy that sent first responders to all
911 calls ranged from a low of 48.4% for urban systems to a high of 66.7% for rural
systems and from 35.5% in the Sout