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I. EXECUTIVE SUMMARY 

The Institute of Medicine recently highlighted the strain on the nation’s emergency medical care 
systems and called for analysis and improvement of these systems.1,2 The concept of 
“regionalization” has been identified as a potential method for improving emergency medical 
care through efficient resource utilization.3 Additionally, performance measurement has been 
recognized as an important method for evaluating healthcare in general, including emergency 
services. By using valid and reliable measures of healthcare performance, stakeholders can set 
benchmarks for evaluating and improving healthcare delivery to patients. 
 
The National Quality Forum (NQF), a primary standards-setting organization for performance 
measurement, uses a formal Consensus Development Process (CDP) to endorse healthcare 
performance measures, including measures of quality and resource use.4-6 Given the healthcare 
system’s current focus on regionalization as a model for improving the efficiency and 
effectiveness of emergency care systems, NQF convened a workgroup, including a Steering 
Committee of national experts, staff from the U.S. Department of Health and Human Services, 
and a team from the University of North Carolina at Chapel Hill, to develop a framework to 
guide measurement of regionalized emergency care systems (REMCS).  The completed 
framework can be used to guide the broader process of measure development.  Measure 
developers from across this area of healthcare can use the framework to develop and submit 
measures to NQF for consideration as voluntary consensus standards. 
 
The purpose of this report is to: 
 

• provide context and direction to key healthcare system stakeholders regarding the 
evaluation of regionalized emergency care systems; 

• propose a mechanism for identifying the current measurement landscape within 
regionalized emergency care systems, as well as gaps in measurement; and 

• identify where performance measures are needed in this healthcare area, and serve as a 
catalyst for future development of measures and measurement concepts. 

 
By analyzing the effectiveness of current systems and identifying gaps in measurement, NQF 
aims to establish a roadmap for regionalization of emergency systems at the national, state, and 
regional levels. 
 
The REMCS Framework consists of the following: 

1. definitions and key terms to establish a common vocabulary for understanding constructs 
within this REMCS project. A glossary clarifies specific terms and concepts; 

2. delineation of the framework’s purpose;  
3. Episodes of Care paradigm; 
4. domains and subdomains of REMCS measurement; 
5. guiding principles, which are broad themes integral to regionalized emergency medical 

care systems as a whole, and are intended to provide scope and direction for service and 
measure development in this healthcare area; and 

6. criteria for evaluating measures within the framework per NQF guidelines. 
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Of note, this framework does not contain a catalog or evaluation of specific measures. It does not 
introduce, propose, or develop specific performance measures, nor does it endorse specific 
clinical areas or metrics for care. The components of the framework should serve as a roadmap 
to measure developers and stakeholders for introducing and developing of individual 
performance measures within REMCS. 
 
Key Elements of the REMCS Measurement Framework 

Terms and Definitions 

Regionalization7-10 is defined as an established network of resources that delivers specific care 
(e.g., protocols, definitive procedures, higher care levels or care pathways) to a defined 
population of patients or within a defined geography. These defined populations or geographies  
can be self-organized groupings, dependent upon the episode of care being considered.  
Regionalization requires planning and cooperation to ensure patients have timely access to the 
appropriate level of care based on their needs. Regionalized care does not necessarily equal 
centralized care. 
 
Regionalized emergency care systems11-15 are deliberate and planned networks of both in- and 
out-of-hospital resources that deliver clinical services to a population of patients defined by 
having potentially life threatening acute illnesses or injuries.  

 
Framework Purposes 
The purposes of this framework for REMCS measurement are to guide the identification and 
subsequent improvement of performance measures and to identify where gaps exist in measures 
and measure concepts, thereby designating areas for future research and measure development.  
 
In addition, the framework provides a conceptual model for evaluating regionalized emergency 
medical care at the system level. Although earlier measurement efforts focused on discrete parts 
of a system,16-18 new models should focus on evaluation of the integration of the discrete service 
units that make up a system as well as the entire system.19-25 A major goal of the Framework is to 
provide the context for evaluating the system as a whole, rather than just its component parts. 
Thus, the Framework would not only allow for the categorization of individual measures, but 
also would identify measurement bundles or possible composite measures for system-level 
evaluation in this healthcare area. 
 

Episodes of Care Approach 

To evaluate healthcare delivery to patients within regionalized emergency medical care systems, 
a continuous, longitudinal paradigm can provide structure for evaluating care from the moment it 
begins until definitive treatment is concluded, that is, an “episode of care.” While an episode of 
care can be a conceptual model for tracking care over time, measurement within this model 
should consider the actual clinical effect of care on a patient or population, and should allow 
auditors to evaluate specific data associated with clinical care to patients.  Figure 1 illustrates a 
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generic episode of care, tracking a patient through multiple phases of care over time, as 
conceptualized in an earlier NQF framework.26  
 

 
Figure 1: A generic episode of care (taken from Measurement Framework: Evaluating Efficiency Across 
Patient-Focused Episodes of Care).27 
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Domains 
 
The following domains and subdomains represent the comprehensive and essential components 
of REMCS measurement, and should guide future measure development. They are specific areas 
that measure developers can focus on to identify and create measures: 

 
1. Capability, Capacity, Access 

1.1  Public Health Initiatives 
1.2 Pre-hospital capabilities 
1.3 Real-time capacity information 
1.4 Categorization of participating agencies, organizations, and facilities 
1.5 Preparedness, monitoring, and data sharing  
1.6 Enabling legal and regulatory framework 
 

2. Recognition and Diagnosis 
2.1 Community awareness 
2.2 Training 
2.3 Technology 
2.4 Evidence-based pathways 
 

3. Resource Matching and Use 
3.1 Guidelines and evidenced-based triage and protocols 
3.2 Tele-health 
3.3 Efficiency and overuse 
 

4. Medical Care 
4.1 Care provided by bystanders 
4.2 Pre-hospital and EMS-provider care 
4.3 Emergency department care 
4.4 Inpatient care 
4.5 Care of special populations 
 

5. Coordination of Care 
5.1 Governance and shared accountability 
5.2 Handoffs and transitions 
5.3 Communication 
 

6. Outcomes 
6.1 Access to data 
6.2 Data linkage across settings of care 
6.3 Feedback 
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Guiding Principles 

The following principles are overarching themes intended to provide direction to the standard 
implementation of the framework and to the future development of measures and measure 
concepts within regionalized emergency medical care systems.  They are themes that should be 
considered when designing performance measures of REMCS. 
 

1. Regionalization of emergency care is a method of matching resources to patient needs in 
a timely fashion with the goal of improving patient-oriented care outcomes and 
population health. Regionalization does not equal “centralization” of care; it may involve 
moving care resources to patients or patients to care facilities, depending on the needs of 
the patient and the system’s capabilities.  
 

2. The effective delivery of regionalized emergency medical care requires ongoing 
measuring and monitoring of system capabilities and capacity to ensure that the 
appropriate resources and workforce (including appropriate specialty care) are available.  

 
3. Identifying and evaluating measures of entire systems of emergency care is difficult, but 

essential. Measurement of regionalized emergency care systems should strive to measure 
the effectiveness, cost-effectiveness, and efficiency of the system as a whole, as well as 
individual system components. Measures used to judge the effectiveness of a system 
should include patient-oriented outcomes, patient-centered processes of care, and 
community-centered outcomes. Desired outcomes should consider patient preferences 
and experiences, and REMCS models should ensure that the systems are accountable to 
the patient as well as to the healthcare system. 

 
4. System evaluation should promote transparency and shared accountability for the 

system’s successes and failures across units of service within the system.  
 

5. The development of regionalized emergency medical care systems is an ongoing process 
with flexible and adaptive structural and process elements. Valid system-level measures 
should detect and recognize improvement (or lack thereof) due to changes to a system’s 
component parts and the communication and coordination between them. 

 
6. Regionalized emergency care systems should exist for the public good and should fully 

integrate with each other in a transparent, shared model with a common oversight 
structure (taking into consideration federal, state, and local regulations) regardless of 
geopolitical boundaries in order to provide optimal care for a population. Incentives 
should be aligned so that a successful system yields positive outcomes and appropriate 
compensation for each agency, organization, and facility within the system. 

 
7. REMCS measurement should be data driven. Data on REMCS structures, processes, and 

outcomes, as well as on the populations the systems serve, should be collected, shared, 
and used to validate evidence-based REMCS measures and measure gaps. 
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II. INTRODUCTION 

Overview 

Efficient resource use is paramount to providing effective, quality healthcare. The Institute of 
Medicine (IOM) highlighted the strain on the nation’s emergency medical care systems and 
called for analysis and improvement of these systems.31,32 Recently, the concept of 
“regionalization” has been identified as a potential method for improving emergency medical 
care through efficient resource use.33 
 
Although new models of regionalized care networks are under development,34,35 emergency care 
services such as trauma, neonatal care, and poison control have been coordinated across 
geographic areas for many years. More recently, care for patients suffering time-sensitive 
emergency conditions, such as stroke and acute myocardial infarction (AMI), has been 
regionalized on a statewide basis. As emergency care systems continue to expand in breadth and 
scope, the healthcare system must evaluate their evolution to ensure they are optimizing resource 
use and maximizing patient outcomes. 
 
An important method of evaluating healthcare, including emergency services, is performance 
measurement. The role of performance measurement in healthcare is well described by Pines et 
al.,36 who state: “Performance measurement…attempts to quantify the quality of care that 
healthcare providers or organizations deliver, with the goal of comparing and improving it. The 
basic principle is: ‘If you can measure it, you can manage it.’” 
 
The National Quality Forum (NQF), a primary standards-setting organization for performance 
measurement, uses a formal Consensus Development Process (CDP) to endorse healthcare 
performance measures, including measures of quality and resource use.37-39 Given the healthcare 
system’s current focus on regionalization, NQF has begun a multiphase project to identify and 
endorse measures of regionalized emergency medical care systems (REMCS). The first phase of 
the project has two parts: 1) completion of an environmental scan for projects and measures 
related to regionalized emergency medical care systems to evaluate the current landscape of 
performance measurement in this healthcare area, and 2) creation of a measurement framework 
that can serve as a roadmap to evaluate measures and guide future measure development. 
 
The environmental scan has been completed and publicly posted,40 and it serves as a resource for 
this report on a measurement framework for regionalized emergency medical care services. The 
next phase of the project, if initiated, would utilize this framework and seek to endorse measures 
as voluntary consensus standards. 
 
Of note, this framework does not contain a catalog or evaluation of specific measures. It does not 
introduce, propose or develop specific performance measures, nor does it endorse specific 
clinical areas or metrics for care. 
 
The next steps of this work would include a review of this framework by measure developers, 
and the encouraged involvement of various stakeholder groups.  The framework should serve as 
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a guide to measure developers and stakeholders for the introduction and development of 
individual performance measures within REMCS. 
 

Strategy and Goals 

To assess and improve the quality of regionalized emergency medical care systems, diverse 
stakeholders must embrace performance measurement as a pathway to improving healthcare 
quality. To create a framework that informs measure development in the area of regionalized 
emergency medical care, NQF convened a Steering Committee composed of national experts on 
emergency care and regionalization to collaborate with teams from the University of North 
Carolina-Department of Emergency Medicine and the U.S. Department of Health and Human 
Services (HHS). The goals of this collaboration are to: 
 

- Utilize Steering Committee experts, HHS staff, the environmental scan,41 and other 
available resources such as the National Institutes of Health Emergency Research 
Roundtables,42-44 documentation from the 2010 Society for Academic Emergency 
Medicine Consensus Conference titled “Beyond Regionalization: Integrated Networks of 
Emergency Care,”45-66  and the 2010 Institute of Medicine Workshop on Regionalizing 
Emergency Care67 to review the current landscape of regionalized emergency medical 
care systems to determine where we are and where we need to go for quality 
improvement in this healthcare area; 

 
- Create a pathway for identifying measures, measure gaps, and measure concepts for 

regionalized emergency medical care systems to guide future research as well as measure 
development and endorsement; and 

 
- Develop a comprehensive framework for measuring and evaluating regionalized 

emergency medical care systems, including consensus definitions of key terms and 
guiding principles for future measure development. 

 
The REMCS framework contains:  

• definitions and key terms to establish a common vocabulary for understanding constructs 
within this REMCS project; 

• purpose of the framework; 
• presentation of the Episodes of Care paradigm; 
• domains and subdomains of REMCS measurement; and  
• guiding principles, which are broad themes integral to regionalized emergency care 

systems as a whole, and are intended to provide scope and direction for service and 
measure development in this healthcare area; 

• criteria for evaluating measures within the framework, as per NQF guidelines; 
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III. FRAMEWORK FOR MEASURING REGIONALIZED EMERGENCY CARE 

Key Terms and Definitions 

The following terms and associated definitions are essential concepts for clarifying the meaning 
of “regionalized emergency care systems.” These definitions represent the Steering Committee’s 
collaboration and establish consensus within the context of this REMCS project.  Please refer to 
Appendix B for explanations of related terms and concepts. 
 
Regionalization68-71 refers to an established network of resources that delivers specific care (e.g., 
protocols, definitive procedures, higher care levels or care pathways) to a defined population of 
patients or within a defined geography.  Regionalization requires planning and cooperation to 
ensure that patients have timely access to the appropriate level of care based on their needs. 
Regionalized care does not necessarily equal centralized care. 
 
Regionalized emergency medical care systems (REMCS) 72-76 are deliberate and planned 
networks of both in- and out-of-hospital resources that deliver clinical services to a population of 
patients defined by having potentially life threatening acute illnesses or injuries.  

Framework Purpose and Role of a Performance Measurement System 

Performance measurement is a mechanism for assessing healthcare quality, including whether 
care is safe, effective, patient-centered, timely, efficient, and equitable.77  Through the 
establishment of goals and benchmarks via measurement, healthcare delivery and quality can be 
improved across these six aims. Key to this concept is establishing appropriate and valid metrics 
for quality assessment.  Regionalized emergency care systems could benefit from increased 
performance measurement, although appropriate metrics to measure the systems are early in 
development in many cases. 
 
Healthcare leaders and organizations have embraced the concepts of performance measurement 
to varying degrees across individual disease conditions, diagnoses, and “service units”78 (911 
system, emergency medical services [EMS], emergency department [ED]) within the REMCS 
realm.79  For example, the Centers for Medicare & Medicaid Services (CMS) follows several 
“pay for performance” measures relevant to emergency services for cardiac disease,80 and NQF 
has endorsed several performance measures for emergency cardiac care.81  However, other areas 
of care within regionalized emergency care systems (e.g., psychiatric care82) have received less 
attention in terms of performance measure development.   
 
Also, multiple groups have developed data and information-gathering systems that can inform 
performance measurement at a regional level. Examples include the National Emergency 
Medical Services Information System (NEMSIS),83 the Cardiac Arrest Registry to Enhance 
Survival (CARES),84 and the American College of Surgeons’ Committee on Regional Trauma 
Systems Programs, including the National Trauma Data BankTM..85-87 Although these national-
level models and repositories are a rich source of planning and foundational data elements that 
can and should aid performance measurement, and should be a primary source and reference for 
measure developers in the future; they are currently not always utilized within regions and across 
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the country for performance measurement of the system as a whole.  Furthermore, even within 
care pathways for a given clinical condition, performance measure development varies 
depending on the service unit (e.g., NQF-endorsed® measures for stroke care essentially evaluate 
ED-based care; stroke care measures for out-of-hospital EMS providers are less well 
developed88) and may not focus on the performance of the overall system. 
 
The purpose of this framework for REMCS measurement is not to only guide the identification 
and subsequent improvement of performance measures, but also to identify where gaps exist in 
measures and measure concepts, thereby designating areas for future research and measure 
development.  
 
In addition, the framework provides a conceptual model for emphasizing the evaluation of 
emergency medical care within a population or geographical region, rather than within an 
individual facility or single part of the system. Although earlier measurement efforts have 
focused on discrete parts of a system,89-91 new models should focus on evaluating the integration 
of the discrete service units that make up a system, and how the entire system performs.92-98 
Thus, a major goal of this framework is to provide the context for evaluating the system as a 
whole, rather than just its component parts. 
 
Although different perspectives could exist on whether a specific measure or set of measures or a 
given database is valid for system-level evaluation, having a framework model provides a 
context for that debate from multiple perspectives. It is conceivable that the proposed framework 
will not only allow for the categorization of individual measures, but also will identify 
measurement bundles, or possible composite measures for system-level evaluation in this 
healthcare area. 
   
The proposed framework is intended to be a comprehensive model for evaluating the broad 
spectrum of structures and services that comprise regionalized emergency medical care. This 
spectrum ranges from identification of the population at risk and the public health educational 
and prevention initiatives targeted at that population, to initial out-of-hospital evaluation and 
treatment, to definitive or ongoing care and system-level feedback. The framework should create 
pathways for evaluating both the system components as well as the sum of the system’s parts. It 
should provide structure for both the organization of known measures and measures under 
development. In addition, the structure should reveal areas of measurement gaps and 
opportunities for future measurement concepts. 
 

Episodes of Care 

Rationale 

Given the complex nature of regionalized emergency medical care systems, it is challenging to 
develop a model that captures its diverse components and measures the system as a whole. The 
framework should evaluate healthcare delivery to patients, recognizing that healthcare delivery 
occurs across and between multiple diverse settings and is provided by a range of practitioners. 
Although medical treatments, infrastructure, and care pathway benchmarks should be 
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individually evaluated, the transitions between them, as well as the resultant system-level 
outcomes, also should be evaluated.  While the episode of care can be a conceptual model for 
tracking care over time, measurement within this model should consider the actual clinical 
impact of care on a patient or population, and should allow auditors to evaluate data associated 
with clinical care to patients.   To evaluate healthcare delivery to patients, a continuous, 
longitudinal paradigm can provide structure for evaluating care from the moment it begins to the 
conclusion of definitive treatment to the provision of feedback, that is, the “Episode of Care.”  

Description 

Specifically, an “episode of care” is defined as “a series of temporally contiguous healthcare 
services related to the treatment of a given spell of illness or provided in response to a specific 
request by the patient or other relevant entity.”99,100 This theoretical construct, well described in 
other NQF measurement frameworks, including “Measurement Framework: Evaluating 
Efficiency Across Patient-Focused Episodes of Care,”101 allows for care to be evaluated over 
time and across service units for a given episode.  It takes into consideration the various settings 
and care providers within an episode, as well as the transitions between them as the patient 
moves through the healthcare delivery system. An episodes of care approach, given its continuity 
through the patient’s experience, allows for evaluation of where measurement and measurement 
gaps occur and of patient-centered outcomes.  This approach may yield the most complete model 
for evaluating care within regionalized emergency medical care systems. 
 
Focus 

Figure 1 above illustrates a generic Episode of Care, tracking a patient through multiple phases 
of care over time. This conceptual model can be used in many healthcare realms to provide a 
structure for evaluating healthcare delivery to a patient over time. The three phases of a generic 
episode (population at risk, evaluation and initial management, and follow-up care) create a 
foundation on which to base use of this model regardless of the type of illness or healthcare 
problem (e.g., acute, chronic, time-sensitive, or long-standing).  
 
For regional emergency care systems, the traditional focus within this paradigm has been on 
Phase 2: Evaluation and Initial Management. Measurement in this phase primarily assesses the 
clinical processes and outcomes (both intermediate and final) of care elements and care 
pathways.  For regional emergency care systems, these elements of care are not only clinical and 
evaluative of units of service (e.g., did the AMI patient get an aspirin in the ED?) but also 
structural and evaluative of the transitions between units (e.g., did the EMS system appropriately 
communicate with the hospital?). 
 
Yet all three phases of this model are relevant and important to consider when discussing newer 
concepts of regionalized networks of emergency care.  Phase 1, dealing with the “population at 
risk,” may include planning and structural elements in place to evaluate and measure system 
capabilities and capacities.  For example, measurement in this phase may evaluate systems in 
place to address ED boarding, crowding, surge capacity, and EMS ambulance diversion.  
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In Phase 3, “follow-up care” may include maintenance of definitive treatment, or ongoing 
treatment for time-sensitive illness or injury that occurs at specialty centers (e.g., ongoing 
intensive care-level medical treatment after the evaluation and initial management of critical 
illness or injury). Measurement in this phase may also focus on the end-of-episode evaluation of 
care coordination and communication between medical providers and between service units 
(although care coordination should occur across and between all of the phases). Phase 3 follow-
up also should include mechanisms for the system to evaluate itself. 
 
Indeed, the episodes of care paradigm for regional emergency care systems must incorporate a 
feedback pathway such that the system can evaluate performance, identify and implement 
interventions, and demonstrate improvement.  All phases, including Phase 3 when an episode 
“ends,” should focus on measurements not only of definitive and ongoing care but also of system 
performance, and should provide a mechanism for communication of those measurements to 
Phase 1. The system should have the capability to ensure feedback to the population at risk and 
the key components of all phases so that system structures and processes (e.g., field EMS 
infrastructure, emergency medical dispatch, surge plans, and even patient-level prevention 
strategies) can be flexible and adaptive over time.  
 
Patient Oriented Care and Patient Centered Care 
 
The episodes of care approach has multiple advantages as a paradigm for evaluating regionalized 
emergency care systems. This patient-centered approach not only focuses on healthcare 
performance measurement, but also provides a pragmatic approach to determining measure 
relevance (i.e., does what is being measured directly relate to ultimate patient outcomes).  In 
addition, this approach can incorporate important aspects of patient-centered care, including 
preferences.  In this manner, an episodes of care approach, while acknowledging that different 
aspects of care are needed at different points in the episode, forces evaluation of the system as a 
whole, rather than just its component parts. 
 
This systems approach for an individual patient is also continuous and longitudinal, in contrast to 
performance measurement within a specific healthcare setting (e.g. the ED), a specific provider 
(e.g., emergency physician), or a specific disease (e.g., stroke) at a single point in time.  The 
entire set of service units for a given episode, and the transitions between them, can be seen as 
potential targets for measure identification and development. The seamless nature of this 
approach also readily allows for the identification of measurement gaps along the continuum of 
interrelated services and care elements.  Lastly, the continuity of this patient centered episode of 
care model also allows for a more direct assessment of correlations between service units and the 
overall outcomes of an episode of care. 
 
It will be important to focus efforts on whether the care was appropriate for a given patient or 
condition. For example, a patient may receive a timely procedure, facilitated by seamless 
communication through service units in his or her episode of care, but the procedure may not be 
what was indicated for that particular patient. This limitation can be partially addressed by 
ensuring that patient-oriented outcomes are measured for a system and by placing special 
emphasis on system components that are closely related to quality and appropriateness of care 
(e.g., accurate diagnosis). 
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Additional Importance of Measuring the Performance of Underlying Systems  
Measuring could be seen as focusing exclusively on an individual patient’s care experience, and 
not on the underlying emergency care and support systems. Important systems and population-
level issues in emergency medical care may not be addressed adequately using this approach. For 
example, system load and capacity for multiple patients are not inherent to the episodes of care 
model (e.g., a regionalized system’s performance in the event of a disaster or other mass-casualty 
incident).  This limitation can be addressed by conceptualizing a modified episodes of care 
model: measurement of a system’s preparedness, capability, and potentially expandable capacity 
in preparation for a clinical episode or across phases of care as a key component of Phase 1. 
Within the REMCS episodes of care model, emphasis is also placed on measuring a system’s 
attempts to mitigate risk for a population (e.g., Phase 1 preparedness), the communication, 
coordination, and delivery of clinical care (Phase 2), and how that system performs when system 
load and capacity are stressed (e.g., Phase 3 performance and feedback to modify Phase 1 
structures).  
 
 
Another limitation is that this approach essentially focuses on Episodes of Care within a given 
regionalized system or organization and therefore does not inherently create comparisons 
between various organizations with similar systems.  This approach focuses on creating a 
platform of continuity within a system, to evaluate completely that system’s units and transitions, 
rather than on comparing similar elements and relationships across systems. For example, an 
episode of care paradigm may provide a thorough and novel approach to measuring a 
regionalized Segment Elevation Myocardial Infarction (STEMI) system, but may not necessarily 
identify or highlight subtle differences between one regionalized STEMI system and another.  
Although many systems may “meet” given performance metrics, important differences and 
efficiencies may be present across systems that would improve healthcare delivery and quality if 
applied broadly. Deliberate emphasis should be placed on comparing episodes of care across 
institutions for similar clinical conditions to take advantage of evaluating system-specific 
efficiencies that may translate to other organizations or systems.  In addition, there is a need to 
compare and evaluate episodes of care for patients, time periods, and discrete events across 
REMCS systems.   

Domains and Subdomains 

The primary purpose of this framework is to define a structure for measuring regionalized 
emergency care systems. The following domains comprise the necessary components of a 
structure that includes and evaluates the diverse parts of this broad and unique healthcare area.  
These domains facilitate the systematic evaluation of the many facets of regionalized emergency 
medical care services that a patient might encounter, longitudinally, in a time-sensitive fashion, 
during an episode of care. 
 
Each domain includes an explanation of its subject matter and subdomains to further delineate its 
components. Although the domains are meant to represent distinct parts of regionalized 
emergency care systems, the measurement concepts discussed within each domain also may be 
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applicable to other domains. The domains and subdomains of measuring regionalized emergency 
care systems include: 

 
1. Capability, Capacity, Access 

1.1 Public Health Initiatives 
1.2 Pre-hospital capabilities 
1.3 Real-time capacity information 
1.4 Categorization of participating agencies, organizations, and facilities 
1.5 Preparedness, monitoring, and data sharing  
1.6 Enabling legal and regulatory framework 
 

2. Recognition and Diagnosis 
2.1 Community awareness 
2.2 Training 
2.3 Technology 
2.4 Evidence-based pathways 
 

3. Resource Matching and Use 
3.1 Guidelines and evidenced-based triage and protocols 
3.2 Tele-health 
3.3 Efficiency and overuse 
 

4. Medical Care 
4.1 Care provided by bystanders 
4.2 Pre-hospital and EMS-provider care 
4.3 Emergency department care 
4.4 Inpatient care 
4.5 Care of special populations 
 

5. Coordination of Care 
5.1 Governance and shared accountability 
5.2 Handoffs and transitions 
5.3 Communication 
 

6. Outcomes 
6.1 Access to data 
6.2 Data linkage across settings of care 
6.3 Feedback 
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Domain 1: Capability, Capacity, Access 

An essential prerequisite to evaluating emergency medical care is to understand a regionalized 
system’s ability to provide for the emergency care needs of its population. This domain focuses 
on measuring what a system can do (capability), how much it can do (capacity), and who can 
enter the system and how they enter it (access).  
 
1.1 Public health initiatives 
 
 Educational and preventive initiatives undertaken by the regional public health system  
and local and regional emergency management systems can have a great impact on the use, and 
hence the organization of regional emergency medical care systems. For example, timely and 
effective public health announcements broadcast via electronic media outlets could limit the 
numbers of individuals seeking care during seasonal epidemics of influenza like illnesses, 
thereby decreasing the demand upon regionalized emergency care services. The extent to which 
such services partner with local public health agencies in developing accurate and appropriate 
messages for risk communication is therefore a vitally important measure of system 
performance.  In addition, emergency management coordination systems can be key links 
between local and state-level emergency response to a broad geography of patients during mass 
causality a number of events, from natural or man-made disasters to disease outbreaks. 
 
1.2 Pre-hospital capabilities 
 
A capable system that can expand and contract as capacity demands is suboptimal unless it can 
be effectively accessed by the population that it serves. Evaluation of  system capability, 
capacity, and access is a broad and overarching theme of REMCS measurement that includes a 
range of concepts from measuring emergency medical dispatch (911 center) protocols and 
processes, to measuring the adequacy of emergency management plans and infrastructure, to 
evaluations of numbers of field EMS service units, to monitoring ED and hospital system status 
with technology such as regional “dashboards.”102  For example, whether or not ambulances are 
being diverted from particular hospitals may be a surrogate indicator of a system’s overall 
capability, capacity, and access. 
 
1.3 Real-time capacity information 
 
Measures of ED boarding and crowding (e.g., are patients being “boarded” in the ED, or is the 
ED so crowded that patient care unacceptably delayed) should be readily available and regularly 
updated (i.e., hour to hour).  Measures also should evaluate the status of infrastructure and 
processes to support regionalized emergency medical care systems.  For example, technology 
that assesses the current capacity and acuity within a given ED via electronic surveillance has 
been shown to enhance capacity and patient flow across a regional system of hospitals, while 
also decreasing ambulance diversion.103  Measures that assess whether such systems are in place, 
and their operational status and effectiveness, are within this domain’s realm. 
 
In addition, this domain includes evaluation of the system’s capacity at baseline levels of care 
demand, when imbalances occur within the system (e.g., one hospital within the system has 
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reached its patient capacity, causing ambulance diversion to other hospitals within the system), 
during increased demand within a system (e.g., influenza season), and during an acute disaster 
event (e.g., a weather event covering a large geographic area, mass casualty event, etc.).  System 
capacity needs can change rapidly.  Therefore, measuring the immediate surge capacity of a 
regional system to provide timely emergency care is critical. 
  
1.4 Categorization of participating agencies, organizations, and facilities 
 
There is a need to understand a system’s healthcare workforce and resources within a region in 
order to provide appropriate care for a population. Thus, this domain includes measures of 
personnel and facility resources, as well as of the presence and use of system infrastructure from 
pre-hospital equipment and transportation to end-destination specialty services, hospital beds, 
and intensive care units. Cataloguing a region’s medical providers (advanced practice medics, 
specialty physicians) as well as its facilities (e.g., how many ambulances and trauma bays are 
available in a system) can identify systems gaps as well as help plan for a disaster. 
 
1.5 Preparedness, monitoring, and data sharing  
 
This domain includes measurement of a system’s readiness for disaster or a mass-casualty 
incident. The system should not only be prepared for such events, but also should be able to 
maintain a state of readiness and communicate that readiness to system component agencies and 
facilities, as well as other systems. Examples of current models that attempt to measure these 
preparedness constructs include the Hospital Preparedness Program104 of the HHS Office of the 
Assistant Secretary for Preparedness and Response and the Centers for Disease Control and 
Prevention’s Public Health Preparedness Capabilities.105  These programs evaluate whether 
hospitals106 as well as state and local jurisdictions107 achieve and maintain targeted infrastructure 
and capability requirements (e.g., interoperable communication systems, pharmaceutical caches, 
emergency public information and warning, volunteer management) that would fall within the 
realm of medical surge capacity.  State and local emergency management officials and groups 
often play a key role in ensuring that these targets are met, and may provide a context for 
performance measurement in this area.  Where possible, established common data systems such 
as the National Emergency Medical Services Information System (NEMSIS), as referenced 
above, should be utilized to facilitate data sharing. Such measurement constructs exemplify 
Domain 1 and provide a foundation for evaluating critical REMCS structures, processes, and 
outcomes. 
 
1.6 Enabling a legal and regulatory framework for REMCS  
 
Measurement within this domain encompasses whether or not a system is operating within its 
relevant statutory limits. For example, various governmental strategies and regulations regarding 
ambulance diversion108 exist to decrease this practice and therefore affect system capability and 
capacity. For more than 20 years, the Emergency Medical Treatment and Active Labor Act 
(EMTALA)109 has governed aspects of emergency care system access, communication, and 
transfer.   Measuring REMCS compliance with such statutes is within the realm of this domain.   
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Multiple federal and state agencies and statutes are involved in the regulation and oversight of 
emergency care systems. Also, future changes in these legal and regulatory statutes may enable 
or could impair will impact regionalization of care. Any changes should be reviewed and 
monitored to ensure  

As the IOM’s Committee on the Future of Emergency Care in the United States Health System 
suggested, there is a clear need to address the issues surrounding the strain on the capacity of the 
nation’s emergency care systems.  In addition, there is a clear need to address the competition 
among health systems as a barrier to providing efficient, cost-effective regionalized emergency 
care.  One method of addressing these issues may be via REMCS performance measurement. 
Measuring a system’s ability to enhance its operational efficiency, increase its use of technology, 
and generally improve its level of preparedness for an acute strain on its capacity or a disaster 
may provide a regulatory framework for improvement in REMCS.  
 
Domain 2: Recognition and Diagnosis 
 
Essential to measuring regionalized emergency care is the evaluation of how an episode of care 
is initially recognized. As discussed, emergency care is defined in part by time-sensitivity. 
Therefore, the rapid detection and identification of the nature of an emergency clinical episode is 
important to assessing an episode of emergency care. 
 
2.1 Community awareness 
 
Early identification of critical illness and injury is a key function of the EMS system.110 Indeed, 
the first point in the EMS “Star of Life” (Figure 2) represents “detection” as a primary function 
of the system.111  However, the EMS system must first be activated, which often occurs via 
bystanders in the community. Indeed, bystanders not only are 911 callers, but also they often 
provide initial emergency medical care to patients by following the instructions of 911 
dispatchers. Measures of a community’s involvement and participation in the emergency care 
system (e.g., rates of CPR training and automated external defibrillator (AED) knowledge) are 
within the realm of this domain.  
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Figure 2: The EMS “Star of Life” is the commonly known six-pointed cross, originally designed 
by National Highway Traffic Safety Administration (NHTSA), which represents the six functions 
of the EMS system.112 
 

2.2 Training 

Also within the realm of this domain are measures of both community and healthcare providers’ 
training, as well as the training and education of patients and lay caregivers, in the recognition 
and diagnosis of emergency conditions. Continuing education for both lay and professional 
healthcare providers, as well as bystanders and patients, is paramount to creating an environment 
for high-quality care. Measures in this domain include benchmarks for EMS provider/personnel 
training, bystander and patient training, and physician and nursing continuing education. 
 
2.3 Technology 
 
Technological constructs to be measured in this domain include the 911 telecommunications 
system, emergency response communication systems and networks, and data systems to identify 
and track episodes of care.113-115 Data and technology systems not only can assist in the 
recognition of an episode, but also can catalog episodes for comparison, analysis, and 
meaningful feedback across the phases of an episode of care. 
 
2.4 Evidence-based approaches 
 
This domain also includes the recognition or initial diagnosis of an emergent clinical condition 
that previously has been shown to be amenable to regionalized emergency medical care.  
Measuring the performance of a regionalized care system first depends on the system being 
activated when an episode of care meets the criteria for inclusion into such a system. Examples 
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of this concept include medical practitioner recognition of STEMI, acute stroke, and trauma 
patients who meet the criteria to be transported to a trauma center.116-119 
 
A particular focus of this domain is the reconciliation of the measurement gap between when an 
episode of care actually begins and when an episode of care begins to be measured.  The Steering 
Committee agreed that an episode of care begins with the onset of patient symptoms, but 
currently the first reliable measurement point may not occur until the patient (or bystander) 
makes contact with the medical system (e.g., by calling 911 or walking into an ED). It is a 
priority to measure both when the patient makes contact with the system, and the interval 
between symptom onset and episode recognition.  The establishment of evidence-based practices 
to measure this interval and the development of strategies to shorten or prevent it should be 
developed. 
 
Domain 3: Resource Matching and Use  
 
At its most basic level, the regionalization concept is about matching resources to patients. An 
emerging description of this concept is of a network model of emergency care that serves to “get 
the right resource to the right patient at the right place at the right time.”120-122.  This domain 
evaluates the structural and process components of regionalized emergency medical care.  

3.1 Guidelines and evidenced-based triage and protocols 
 
Matching patients to healthcare resources does not necessarily mean bringing the patient to the 
resource facility.  Whereas a centralized approach to regional care may result in patients being 
funneled one way to one hospital, a network model of REMCS demonstrates multi-directional 
flow of patients and resources across an interconnected web.123,124 This domain evaluates the 
structures and processes that make up that web. It identifies which patients need to be transferred 
and which can safely remain at decentralized facilities. For example, the standard use of accepted 
protocols for triage of trauma patients can help systems categorize patients who are appropriate 
for transfer to a trauma center, and those who may remain at an outside hospital.  In addition, 
when inter-facility transfer should occur within a regionalized emergency system, this domain 
should evaluate the processes and care provided during the transfer.  
 
3.2 Tele-health 
One gap that this domain should address is the need for infrastructures (e.g., communication 
resources, availability of on-call specialty care) to allow a system to appropriately allocate 
resources to a patient. For example, standardized communication and information technology 
systems should be developed and measured that allow for patient tracking within a system, as 
well as communication between “nodes” in the system web. One approach is the concept of 
“tele-health,” whereby a remote resource (e.g., a specialist physician) can communicate 
electronically with a patient and other healthcare providers to care for the patient. Tele-health has 
been implemented as a successful method of delivering emergency care, as exemplified in 
Mississippi’s “TelEmergency” system.125  Given that on-call specialist physicians may be a 
scarce resource within some regionalized systems,126,127 tele-health may represent an information 
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technology model that can efficiently and cost-effectively bring vital care resources to patients 
across a wide geography. 
 
3.3 Efficiency and overuse 
 
By cataloguing and measuring the availability and use of emergency care physical infrastructure 
and resources within a regionalized system, both redundancies and gaps can be identified and 
evaluated in an effort to create a system that is effective as well as efficient. Measuring the 
inventory of resource distribution within a system can improve coordination of timely medical 
care.128 In addition, measuring whether a system’s component facilities and agencies 
appropriately use resources such as trauma triage guidelines, interfacility transfer protocols, and 
tele-health can allow for evaluation of whether a system is efficiently using a particular resource. 

Domain 4: Medical Care 

This domain evaluates the actual medical care to patients within an episode of care.  Measures 
within this domain attempt to answer the question: “Did the patient receive medical care that met 
accepted standards?” In other words, within the episode of care, did the patient receive care that 
was timely and in accordance with broadly accepted standards and protocols for a given 
emergency medical condition. 
 
Donabedian asserts that “outcomes… remain the ultimate validators of the effectiveness and 
quality of medical care.”129 Thus, measuring the individual process steps in an episode of care, as 
well as the structural elements that support those outcomes, can be valuable. This does assume 
that the processes being measured are essential contributors to the success and effectiveness of 
the whole system. Measurement should focus on processes that can be validated as necessary 
components of a high-quality episode of care. 
 
This domain can be divided into five subdomains, based on where and to whom care is provided: 
 
4.1 Care provided by bystanders 
 
As noted, bystanders play a critical role in the recognition and initial care of an emergency 
episode.  Measuring the community-wide effectiveness of bystander care can be relevant across a 
broad range of emergency conditions, such as cardiac arrest and trauma.  
 
4.2 Pre-hospital and EMS-provider Care 
 
Measurement of all care provided by pre-hospital professionals, from emergency medical 
responders to paramedics, is within the realm of this domain.  First responders and paramedics 
are traditionally the first “professional” caregivers in an emergency episode of care.  Measuring 
their medical care includes not only considering traditional markers of appropriate emergency 
care practice, but recognizing pre-hospital providers’ ability to provide effective nontraditional 
care.  For example, paramedics may provide effective treatment in the community without 
transport to the hospital.130 
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Indeed, the range of out-of-hospital care from medical professionals is broad. Aeromedical 
services provide an example of a broad range of care. Although aircraft (helicopters, fixed wing) 
are traditionally regulated by the Federal Aviation Administration, air ambulances are key 
components of regionalized emergency care systems. The Association of Critical Care Transport 
has recently supported legislation (i.e., the “Air Ambulance Patient Safety, Protection, and 
Coordination Act”) that aims to “ensure that patient safety, quality patient care and coordination 
of helicopter medical services are properly overseen by State emergency medical services (EMS) 
and public health authorities.” This legislation would integrate air ambulances more fully into 
regionalized emergency care systems by allowing state oversight of the care they provide just as 
states currently oversee ground ambulances, hospitals, and other healthcare entities.131 

 
4.3 Emergency department (ED) care and 4.4 Inpatient care 
 
Most of the examples of measures within these subdomains are process measures that evaluate 
whether a standard of care was met.  Examples include “Was aspirin given for acute MI?” and 
“Did the acute STEMI patient receive primary percutaneous coronary intervention (PCI) within 
90 minutes of hospital arrival?” Indeed, process measures evaluating the clinical elements of ED 
and hospital care comprise the largest share of the currently well-defined and accepted 
performance measures of regionalized emergency medical care services.132 
 
Nevertheless, there remains a need to identify and develop more comprehensive measures of 
quality medical care. Although many efforts have identified performance measures of ED and 
hospital-based emergency care, these measures often are not comprehensive in their assessment 
of “quality.”  A recent analysis of existing pediatric emergency care performance measures133 

indicated that measures most often focused on one aspect of care quality (timeliness) rather than 
on all six of the IOM’s quality domains (safe, effective, patient-centered, timely, efficient and 
equitable).134 This analysis also highlights the need for measure developers to focus on 
systematic and comprehensive measurement of the quality of healthcare, rather than just how 
quickly it is provided.135 

 
4.5 Care of special populations 
 
Unique performance measures should be developed to evaluate care to unique patient groups, 
populations, and geographies.  Performance measurement should take into account the logistical, 
budgetary, and personnel challenges of these groups, such as the many rural environments in 
which regionalized emergency care occurs.  Furthermore, the care for caregivers and families 
should be considered, as well as the care of patients.  For example, measuring the processes and 
outcomes of a total system of care for pediatric and geriatric patients136,137 and their caregivers, 
or of psychiatric care, may be different than evaluating care for a myocardial infarction.138 
Additionally, non-English speaking patients present a challenge to regionalized emergency care 
systems: Are interpreters available to each agency within a system? How do ambulance-based 
providers communicate with non-English speaking patients?  
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Domain 5: Coordination of Care 

This domain evaluates the connections among the various “service units”139 within an Episode of 
Care. Regionalized emergency medical care systems are comprised of many discrete components 
that must interact efficiently and effectively to achieve the maximum outcome for the patient.  
This concept is illustrated by Cairns et al.’s description of service units for a severely injured 
victim of a motor vehicle collision (Figure 3). In this example, the service units  may include the 
EMS system, trauma center ED, operating room, etc.140 

 

 
Figure 3. Service units for a severely injured victim of a motor vehicle collision.141 
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5.1 Governance and shared accountability 
 
Emergency care coordination will require a common oversight structure and shared 
accountability for system measurement and outcomes.  Individual service units within a 
regionalized emergency care system are inextricably bound to each other (via communication 
and patient transfer) in an episode of care for a patient. Thus, the structures, actions, and 
benchmarks of one system component affect other system components. A challenge of this 
domain will be to identify an appropriate oversight structure and metrics that appropriately align 
a service unit to system-level outcomes.  Implementing common oversight and a shared-
accountability model that is fair to individual stakeholders and service units will be the key to 
making a regionalized emergency medical care system work. 
 
5.2 Handoffs and transitions 
 
Regionalized emergency care systems are networks composed of individual parts, with each part 
taking some responsibility for patient care at some point in the episode of care. The transitions 
among service units and across network nodes are key places for measurement of system 
functions.  For example, there is a need for improved quality measurement for inter-facility 
transfers, in addition to measuring care provided at each specific clinical site. Within a 
regionalized system, important aspects of patient care are undertaken during transitions and 
transports, and these steps should be measured.  The “hand-off” of a patient from one node to 
another is a critical juncture where communication and collaboration are vital to effective and 
high-quality care. Measuring these handoffs and transitions within an episode of care is 
important to assessing regionalized emergency care systems. 
 
5.3 Communication 
 
Measuring communication between the individual units of care, as well as the flow of 
information and intermediate outcomes for each unit, is critical to evaluating the system as a 
whole. The optimal outcome for the patient in a given episode of care depends on the effective 
integration of these discrete service units. Specific examples of measures within this domain 
would include “advance hospital notification for suspected stroke.” 
 
Domain 6: Outcomes 
 
Measuring patient-oriented outcomes of an episode of care is an important method of evaluating 
the effectiveness of a system. Although measuring structure and process elements is critical to 
evaluating a system’s functioning parts, the end result (i.e., outcome) of an episode of care may 
be the most obvious illustration of whether the system works. For example, if a patient who 
suffered out-of-hospital cardiac arrest survives neurologically intact to hospital discharge, then 
the patient’s episode of care was most likely marked by timely, high-quality, integrated care that 
met relevant performance measures. 
 
However, because of the inherent complexity and multiple components of an episode of care , it 
is possible that an outcome measure might be met despite not meeting one or more structure or 
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process measures along the way (e.g., the cardiac arrest patient may have survived despite not 
receiving acute coronary intervention within 90 minutes of first medical contact).  Also, when an 
outcome measure is not met, challenges arise regarding the accountability for not achieving the 
measure (i.e., which system component was responsible for not meeting the measure?).  
 
6.1 Access to data 
The process of measuring medical care, and regional emergency care systems in general, should 
be data driven. Although many local, regional, and national-level databases exist that catalogue 
medical care within regional emergency care systems, they are varied in their level of use and 
development, are often not interconnected, and their use is often not mandated.  Measure 
developers are encouraged to use these data systems (e.g. CARES, NEMSIS, and the NTDB) 
when identifying and developing performance measures.  In addition, competition between 
hospitals and health systems may limit access to key system-level data. This competition may be 
a barrier to quality REMCS care, and these barriers should be addressed by REMCS 
performance measurement. To improve the data foundation on which REMCS measurement is 
built, a common data infrastructure should be used, with a mandate for collection, transparency, 
and shared use. 

6.2 Data linkage across settings of care 

In addition, regionalized emergency care systems should not exist in individual, top-down, 
disease-specific silos, and efficiencies realized in one network or via one service unit should be 
evaluated and shared to possibly achieve more cost-effective care across systems.  Similar to 
Subdomain 6.1, competition between hospitals may limit data linkage. Nonetheless, these 
barriers should be addressed by REMCS performance measurement to improve care. Data 
linkage across networks and even between systems can not only improve an episode of care, but 
also can allow for system-level feedback and performance improvement via both patient and 
population-centered research.142-144 
 
Furthermore, evaluating linked data can provide critical reference and monitoring information 
for new avenues of regionalized emergency care. For example, limiting field EMS providers to 
their traditional role of transporting patients to the hospital via ambulance may not be the most 
efficient or cost-effective outcome of their service to some patients. Treatment in the field, non-
emergent referral to other healthcare providers, and triage of certain patients (e.g., psychiatric 
patients without active medical problems) to facilities other than the ED are within the skill set of 
advanced field EMS providers. Accountability and reimbursement models should evaluate the 
effectiveness of these nontraditional outcomes of an episode of care and should ensure that 
regional emergency care systems are set up to reward cost-effective care.  

6.3 Feedback  

Patient outcomes of Episodes of Care are important measures for systems of emergency care, , 
but they should not be the sole determinant of a system’s efficiency or effectiveness.  Measure 
development within this domain also should focus on evaluating whether a given measure or 
measure concept has a strong evidence base that links the overall outcome of an episode of care 
to other earlier components of that episode (e.g., intermediate outcomes of individual service 
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units within an episode of care should reliably predict the overall outcome of the episode). In 
addition, systems should incorporate mechanisms to mandate system-level feedback of outcomes 
to earlier phases in the episode.  Feedback should occur across and between all phases in an 
episode of care, but outcome information in particular should be integrated into process 
improvement. Lastly, before consequences are attached to failure to meet outcomes, measures 
should be validated as true system-level measures, and measures should produce reliable results 
across other similar systems.  

Guiding Principles 

The following principles are overarching themes intended to provide direction to the standard 
implementation of the REMCS framework and future development of structural, process, and 
outcome measures and measure concepts within regionalized emergency care systems. 
 

• Regionalization of emergency care is a method of matching resources to patient needs in 
a timely fashion with the goal of improving patient-oriented care outcomes and 
population health. Regionalization does not equal “centralization” of care; it may involve 
moving care resources to patients or patients to care facilities, depending on the needs of 
the patient and the system’s capabilities.  
 

• The effective delivery of regionalized emergency medical care requires ongoing 
measurement and monitoring of system capabilities and capacity to ensure that the 
appropriate resources and workforce (including appropriate specialty care) are available.  
 

• Identifying and evaluating measures of entire systems of emergency care is difficult, but 
essential. Measurement of regionalized emergency care systems should strive to measure 
the effectiveness, cost-effectiveness, and efficiency of the system as a whole, as well as 
individual system components. Measures used to judge the effectiveness of a system 
should include patient-oriented outcomes, patient-centered processes of care, and 
community-centered outcomes. Desired outcomes should consider patient preferences 
and experiences, and REMCS models should assure the systems are accountable to the 
patient as well as to the healthcare system. 
 

• System evaluation should promote transparency and shared accountability for the 
system’s successes and failures both within and across units of service within the system.  
 

• The development of regionalized emergency medical care systems is an ongoing process 
with flexible and adaptive structural and process elements. Valid system-level measures 
should detect and recognize improvement (or lack thereof) due to changes to a system’s 
component parts and the communication and coordination between them. 
 

• Regionalized emergency care systems should exist for the public good and should fully 
integrate with each other in a transparent, shared model with a common oversight 
structure (taking into consideration federal, state, and local regulations) regardless of 
geopolitical boundaries, to provide optimal care for a population. Incentives should be 
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aligned such that a successful system yields positive outcomes and appropriate 
compensation for each agency, organization, and facility within the system. 
 

• REMCS measurement should be data driven. Data on REMCS structures, processes, and 
outcomes, as well as on the populations that the systems serve, should be collected, 
shared, and used to validate evidence-based REMCS measures and measure gaps. 

 

IV. FURTHER EFFORTS IN MEASURING REGIONALIZED EMERGENCY 
MEDICAL CARE SYSTEMS 

Several groups have previously identified and developed performance measures within various 
service units that comprise regionalized emergency medical care systems.145-155  These measures 
mostly evaluate individual elements of care, are at various stages of development, and vary 
widely in the manner in which they are used.156 Rarely have measure development efforts had the 
primary purpose of identifying or promoting performance measures that systematically approach 
regionalized emergency care. This framework is meant to add to earlier efforts by proposing a 
standard structure to evaluate regionalized emergency medical care services using episodes of 
care.  By evaluating systems using comprehensive domains and a longitudinal approach through 
an episode of critical illness or injury, healthcare delivery for time-sensitive, life-threatening 
conditions can be improved. 
 
In addition, this framework’s approach easily highlights areas within regionalized emergency 
medical care services where there are measurement gaps. These gaps may be in areas where 
measures should improve in terms of validity and reliability or in areas where measures do not 
exist at all. Areas identified for further research include: 

 
a. the need for development of new measures or adaptation of existing measures to ensure 

patient-oriented measurement of systems, not merely isolated elements of systems; 
 

b. a focus on measuring transitions and communication (face to face, verbal, and long-
distance)  between service units within regionalized systems.  Earlier efforts have largely 
focused on the function of the units themselves; 
 

c. further evaluation of concepts of system capability, capacity, and access on the utilization 
and growth of regionalized emergency care systems.  Although unscheduled, episodic 
care at varying levels of acuity is provided in both in and out-of-hospital REMCS 
settings, this project’s focus is on measuring systems of care for time critical, potentially 
life-threatening clinical conditions. Nonetheless, the effectiveness and capacity of 
regionalized emergency care systems are inextricably linked to the increasing challenges 
of such systems to provide unscheduled, episodic care to other patients at the same time 
in the same systems and locations; 
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d. a focus on communication between service units (e.g., the EMS system and EDs), 
emphasizing electronic technology and industrial engineering concepts to improve 
system efficiency and preparedness for system strain and surge; 

 
e. identification of measures or measure concepts that support effective and efficient 

continued development of healthcare delivery systems; 
 

f. identification of measures or measure concepts to evaluate care in areas where there are 
current measurement gaps (e.g., critical care medicine, toxicology, psychiatric care).  
Gaps include areas where measures exist but are not sufficient, areas where measures 
require development to ensure they are valid indicators of system performance, and areas 
where no measures exist at all. New measure concepts should support an REMCS 
delivery system that is improved in both efficiency and quality. 
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V. APPENDIX A: CRITERIA FOR EVALUATING MEASURES 

The following are general criteria by which measures can be assessed to ensure that they 
evaluate important areas of REMCS performance, are reliable and valid, can be understood by 
intended audiences, and are feasible to carry out. These measure evaluation criteria are informed 
by NQF and other sources,28-30 and their descriptions are placed in the context of measuring 
regionalized emergency care systems. NQF evaluates measures against these criteria when 
making endorsement recommendations. Although the framework should identify areas where no 
measures exist, it is important that measure developers consider these criteria when measures and 
measure concepts are identified and when the endorsement process begins. 
 

a. Importance: whether or not the measure evaluates a component of healthcare that is 
clinically relevant or notably contributes to care within a regionalized emergency care 
system. 

b. Scientific Acceptability: how well the measure is defined, supported by evidence, valid 
and reliable. 

c. Usability: whether the measure is meaningful to the intended audiences and whether the 
relationship between measure use and intended outcomes is of sufficient magnitude to be 
important and quantifiable. 

d. Feasibility: data for the measure calculations are readily available across systems of care, 
and the implementation of the measure (or subsequent intervention(s) to improve the 
measure) is cost-effective.  
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VI. APPENDIX B: EXAMPLE OF AN EPISODE OF CARE EVALUATION WITHIN 
REGIONALIZED EMERGENCY CARE SYSTEMS: ACUTE MYOCARDIAL 
INFARCTION 

To exemplify the framework’s approach to providing a context for REMCS measurement, an 
evaluation of an acute myocardial infarction (AMI) episode of care is provided below. 
 
 

 
 
 
Example measures within the framework domains are categorized by the episode phases. These 
measures are included here to represent the broad and inclusive measure set that would be 
highlighted via use of the framework and domains rather than to indicate their necessity or 
validity for evaluating AMI care. In some cases, measures are in use and NQF-endorsed®, while 
in other cases, measure concepts become obvious when AMI care is considered in this manner 
(e.g., further development of measures of care coordination).  
 
Phase I 
 
Measurement of AMI care should begin with an evaluation of the structures in place to provide 
needed care. Relevant domains include: Capability, Capacity, and Access, Recognition and 
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Diagnosis, Resource Utilization, and Coordination of Care.  Examples of measures and measures 
concepts include, but are not limited to:  
 

• Do regionalized systems have the capacity to meet AMI care demands (e.g., are there 
enough percutaneous coronary intervention suites and intensive care unit beds, are staff 
available 24 hours/day)? 

• Do EMS systems have policies and protocols in place to maximize efficiency and 
timeliness when treating AMI (e.g., capability to perform pre-hospital 
electrocardiograms)? 

• Do EMS systems have plans to transport to appropriate destinations within regionalized 
systems of AMI care? 

• Is technology in place to facilitate the efficient communication and transfer of data 
between service units (e.g., pre-hospital electrocardiograms to the ED and/or hospital 
catheterization lab)? 
 

Phase 2 
 
As a clinical AMI episode begins, care measurement should continue with an evaluation of the 
processes and outcomes associated with that care. All six domains are relevant in this phase. 
Examples of measures and measure concepts include, but are not limited to: 
 

• Did the 911 telecommunicator recognize the onset of a time-critical illness and initiate 
appropriate triage and emergency system response? 

• Did the EMS system respond, confirm the diagnosis of a time-sensitive AMI, and begin 
treatment and transport in a timely fashion? 

• Were standards of medical care met (e.g., appropriate medication administration, timely 
reperfusion therapy)? 

• Were standards of communication between service units met? 
• Did the system effect proper treatment and transport to the most appropriate end-

destination care setting for consideration and possible receipt of definitive specialty care 
that is not universally available within a regionalized system? 
 

Phase 3 
 
As care for an AMI episode continues, measurement should focus on whether care is of a 
consistently high level and coordinated and on whether patient-oriented outcomes representative 
of high-quality care are being met. Relevant domains include: Resource Utilization, Medical 
Care, Coordination of Care, and Outcomes. Examples of measures and measure concepts 
include, but are not limited to: 
 

• Did the various medical providers across phases adequately communicate vital 
information to each other and to the patient? 

• Does ongoing time-sensitive care (e.g., medical critical care, post-AMI care) continue to 
meet accepted and evidence-based standards? 
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• Did appropriate patient care records accompany the patient from the beginning to the end 
of the episode of care in a timely fashion? 

• Does the system have adequate data collection and distribution procedures such that the 
patient is well informed and the components of the system (e.g., emergency medical 
dispatchers and field EMS providers) can be evaluated and improve performance? 
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VII. APPENDIX C: GLOSSARY 

The glossary’s purpose is to explain terms used in this report that may be industry-specific to 
regional emergency care systems or healthcare in general. The terms are explained here as they 
relate to this project’s purposes and were derived from multiple sources, including the expert 
opinions from the REMCS Steering Committee. 

 
Ambulance Diversion: The process and practice of preventing field EMS units (ambulances) 
from bringing unscheduled patients to an emergency department (ED), usually because of the 
ED’s or hospital’s crowding and lack of capacity. The ambulances are “diverted” from a closer 
or intended ED “at capacity” to a farther or unintended hospital ED. 

 
Boarding (“ED Boarding”): The practice of retaining patients in the ED for an extended period 
of time. Usually, the term refers to patients who are admitted to the hospital but remain in the ED 
(perhaps overnight, or even for days) because of a lack of hospital bed availability or other 
hospital-capacity problems. 
 
Centralization: In contrast to “regionalization,” centralization or “centralized care” refers to the 
unplanned referral and transport of patients to one location from another, without primary focus 
on patient-oriented processes and outcomes, or system-level feedback. 

 
Crowding (“ED Crowding”): A condition in which the number of patients needing ED 
evaluation and treatment exceeds the capacity and current resources of the ED. In addition, 
crowding may exist when there is a significant delay in treating patients needing emergency care 
because of the number of patients requiring evaluation and treatment at a given time. 

 
Emergency Care, or Emergency Medical Care: The treatment of high-acuity or potentially 
life-threatening medical or traumatic conditions in an expedited fashion, recognizing that timely 
care of emergent patients may prevent mortality or significant morbidity. Emergency care is a 
distinct type of care that is separate from other types of medical care that often occur in the same 
setting.  For example, “emergency” departments and “emergency” medical services exist, in part, 
to provide unscheduled, episodic care for patients.  However, much of the care that is provided in 
these “emergency” settings, while unscheduled, is not potentially life threatening or does not 
require timely evaluation and treatment to prevent the worsening of a condition or death. For this 
project’s purposes, the term “emergency care” (context: regionalized emergency medical care 
systems) refers to the subset of unscheduled care that is of high acuity or potentially life 
threatening. 

 
Emergency Medical Dispatch (EMD): Commonly known as “the 911 call center,” EMD 
encompasses the people and protocols that comprise a planned system of receiving emergency 
calls for service, evaluating and triaging those calls, providing medical help and instructions to 
callers, and directing and managing responding emergency services vehicles and personnel.  

 
Field Emergency Medical Services (EMS): Denotes the pre-hospital component of the broad 
term “emergency medical services” and includes: out-of-hospital EMS practitioners, such as 
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emergency medical technicians and paramedics (i.e., first responders); initial out-of-hospital 
treatment; and transport, by air or by ground, to a hospital. 

 
Service Unit: A discrete component of a certain type that provides a specific service or type of 
care to a patient within a regionalized emergency medical care system. Service units interact and 
transfer patients among each other within a care network. Emergency medical dispatchers, field 
EMS, the ED, inter-facility transfer, the operating room, and the intensive care unit are all 
examples of service units. 
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