NEMSAC Advisory Page 1
Successful Integration of Improvement Science in EMS

FINAL
National EMS Advisory Council
Committee Report and Advisory
Current status: FINAL as of August 15, 2017
Committee: Patient Care, Quality Improvement, and General Safety
Title: Successful Integration of Improvement Science in EMS
Version: FINAL

Issue Synopsis: Improvement science is an emerging scientific field that provides a
framework for research focused on healthcare improvement in order to determine
strategies to assure effective and safe patient care. Improvement science is being
implemented in hospital systems, and in many cases has been shown to facilitate
improvements in both the care process and in outcomes for some measures.

A. Executive Summary
While improvement science is just gaining popularity in Emergency Medical Services
(EMS), it has been delayed due to disjointed efforts at establishing out-of-hospital
evidence-based guidelines (EBG), developing benchmarks for quality EMS care, and
having a uniform national EMS data set. Also the EMS community has historically
evaluated its services based on process measures, such as response time and procedural
attempts, which may not be relevant to patient-centered or systems-based outcomes.
Despite a growing understanding that metrics such as these may be inadequate at
demonstrating quality of care, the culture in EMS has been slow to transition to emphasis
on clinical outcomes measures, possibly because they are more difficult to measure
accurately.

Traditionally, there was little evidence to guide the provision of out-of-hospital patient care,
and much of what was implemented in EMS was based on either consensus or best
practices in the emergency department setting. With recent growth in the out-of-hospital
evidence-base, the Federal Interagency Committee on EMS (FICEMS) and the National
EMS Advisory Council (NEMSAC) proposed in 2009 the National Prehospital EBG Model
Process as a means for developing, implementing, and evaluating guidelines for out-of-
hospital care. In the model, effectiveness and uptake of EBGs should be measured with
integrated quality improvement (QI) and monitoring systems. When recommendations
exist to guide evidence-based out-of-hospital care, measurable outcomes should be
available to minimize variation in care. However, most of the out-of-hospital EBGs that
have been published to date do not propose metrics for QI.

With metrics lacking, the National Association of State EMS Officials (NASEMSO),
through temporary funding from the National Highway Traffic Safety Administration
(NHTSA), led the EMS Compass initiative to develop metrics for out-of-hospital care.
Since 2014, EMS Compass has focused on engaging local, state, and national
stakeholders to develop and test evidence-based, EMS-relevant measures to improve
guality of care and to develop a system to support continuous updates to the measures,
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using data elements from the National EMS Information System (NEMSIS) when possible.
As the public proposed initial metrics for EMS Compass, the Steering Committee has
noted the challenge of finding an evidence base for many of these measures. Funding is
lacking to ensure long-term sustainability of a single body such as EMS Compass for
ongoing vetting and validation of proposed metrics. Finally, many of the metrics that have
been identified by EMS Compass are not measurable with the existing NEMSIS data
dictionary, even though there are numerous variables that States are required to report to
the NEMSIS database.

Therefore, the National EMS Advisory Council (NEMSAC) recommends that:
1. The Federal Interagency Committee on EMS (FICEMS):

a. Unify ongoing efforts with out-of-hospital EBG dissemination,
implementation, and evaluation; quality metric development and testing; and
EMS data collection, reporting and analysis such that as individual groups
develop guidelines for implementation and disseminate them via the
Prehospital Guidelines Consortium, they also propose relevant quality
metrics that can be vetted and validated by one entity with suggested data
variables for reporting through the NEMSIS database.

2. The National Highway Traffic Safety Administration:

a. Should embrace the Triple Aim of improving the patient experience of care,
improving the health of populations, and reducing the per capita cost of
health care. In addition to this Triple Aim, system readiness, health equity,
and improving the work life of health care clinicians and staff should also be
considered. These improvement science concepts should be integrated into
future revisions of the following documents:

I. EMS Agenda for the Future
ii. EMS Scope of Practice Model
iii. EMS Education Agenda for the Future

b. Disseminate information about how to specifically and practically integrate
improvement science into EMS at local and state levels, including
comprehensive training to educate those who perform EMS QI in the proper
mechanics of quality data collection.

c. Analyze the utility of NEMSIS data variables in the next revision, so that the
utility of data elements that States are required to report better corresponds
to identified metrics that can be meaningfully linked to patient-centered
and/or systems-based outcomes

d. Develop a joint strategy with electronic health record (EHR) software
manufacturers, hospital systems, and EMS agencies on how to both link and
facilitate bidirectional sharing of health information between the out-of-
hospital and hospital settings

B. Scope and Definition
The national significance of this issue is that approximately 16 million people are
transported to emergency departments each year via EMS, yet there is no existing
method in place to measure the quality of that care in an evidence-based manner
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across all illness and injury presentations, using a national database.

This advisory is in line with the NEMSAC core values of being visionary, strategic, and
diligent. This is visionary because it defines an ideal state in which improvement
science is integral to EMS through alignment of currently separate initiatives regarding
EBG development, quality metric definition, and national data reporting. It is strategic
because it seeks to provide advice regarding how EMS is shaped in the future through
integration of the Triple Aim into nationally relevant EMS agenda documents. Finally, it
is diligent because the recommendations in the advisory are based on an evaluation of
existing gaps in EMS.

C. Analysis

Value in healthcare is defined as quality relative to cost. As the NEMSAC simultaneously
proposes advisories regarding payment reform in EMS to shift from a fee for service
model to a value-based one, it is essential for the EMS industry to define what quality care
is, so that a reimbursement model based on value can be meaningfully defined. Quality in
healthcare has been defined as the simultaneous pursuit of several aims: improving the
experience of care, improving the health of populations, reducing per capita costs of
health care, and improving the work life of health care clinicians and staff. The benefit of
integrating these aims into national agendas that shape administration, education, patient
care, and research in EMS is that a focus on quality will be at the center of every aspect of
EMS in the future.

Quiality improvement requires measurement. In order to measure quality of care,
evidence-based and agreed upon metrics must exist. Measures should be meaningful
across the spectrum of care, and represent the best evidence for improving either
individual patient outcomes or overall population health. Over the last few years, there
have been several efforts to develop standardized performance measures for EMS. Some
examples include: EMS Compass, the Cardiac Arrest Registry to Enhance Survival
(CARES), and the American Heart Association’s Mission: Lifeline EMS Recognition. EMS
performance measures should be coordinated at the national level to avoid confusion and
promote benchmarking without being duplicative. Ideally, there should be a single body
responsible for endorsing and disseminating validated metrics using a consistent process,
and this body should thoroughly understand performance improvement including barriers,
benefits, and harms.

Measurement requires data. NEMSIS is the national repository used to house EMS data
from every state in the nation, and represents millions of patient care records. EMS
systems currently vary widely in their ability to collect patient and systems data and allow
analysis at a local, state, and national level. NEMSIS was developed to help states collect
more standardized elements and eventually submit the data to a national EMS database.
Currently over 500 individual elements exist in NEMSIS, a subset of which State are
encouraged to report to the national database. NEMSIS has the potential to be a useful
repository for large amounts of meaningful data. While collection of a broad range of data
points may have future application and utility, this must be balanced with the burden on
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the individual EMS provider to record accurate data that will be meaningful when
aggregated. As such, the data points should be carefully evaluated and refined to include
those that can both be accurately entered by the provider and meaningfully used to
benchmark patient-centered or systems-based outcomes.

Health information must be accessible across the continuum of emergency care. The
Health Insurance Portability and Accountability Act (HIPAA) has been misinterpreted such
that many hospitals have created barriers to sharing information across the continuum of
care with EMS agencies. Many hospitals deny outcome information to EMS for quality
improvement purposes, inappropriately citing HIPAA privacy concerns. Education aimed
at hospitals and incentives or encouragement to systematically share outcome data is
needed. This sharing is foundational to being able to evaluate EMS impact on patient
outcomes and significantly improve the evidence base for both individual EMS
interventions as well as overall impact on population health going forward. The success
of system level performance and quality patient care hinges on linkage of patient
experience throughout the system of care, rather than isolating care into segments.

Ensuring value in EMS across the nation requires a definition of quality that is evidence-
based and grounded in validated metrics that can be followed over time through the
measurement of data that is reported accurately and linked to patient-centered and/or
system-based outcomes across the continuum of care.

D. Strategic Vision

Improvement science is infused into all aspects of EMS, such that EBGs created using
the National Prehospital EBG Model Process drive the development of relevant,
validated patient-centered and/or systems-based outcomes measures that can be
assessed at local, state, or national levels using high-quality data reported through
NEMSIS. These measures can be tracked over time and prompt improvements in
patient care, population health, the cost of healthcare, and/or the work life of clinicians
and staff.

Strategic Goals

By 2020, each out-of-hospital EBG that has been developed has proposed quality

metrics that are relevant and either patient-centered or systems-focused, such that

they can be utilized to measure the effectiveness of EBG implementation, ideally using

NEMSIS-based data variables.

2. By 2020, the Triple Aim is noted in the EMS Agenda for the Future, the EMS Scope of
Practice Model, and the EMS Education Agenda for the Future.

3. By 2020, NHTSA has publicly disseminated an improvement science implementation
guide.

4. By 2020, the most recent version of NEMSIS has a data dictionary that has been
evaluated and refined to include variables mapped directly to identified patient-
centered and/or systems-based outcomes.

5. By 2020, at least two major EHR software vendors have successfully linked health
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information for mutual use by both EMS agencies and hospitals.

Recommended Actions and Strategies
National EMS Advisory Council: N/A

Federal Interagency Committee on Emergency Medical Services

Recommendation 1: The NEMSAC recommends that the FICEMS unify ongoing efforts
with out-of-hospital EBG dissemination, implementation, and evaluation; quality metric
development and testing; and EMS data collection, reporting and analysis such that as
individual groups develop guidelines for implementation and disseminate them via the
Prehospital Guidelines Consortium, they also propose relevant quality metrics that can be
vetted and validated by one entity with suggested data variables for reporting through the
NEMSIS database.

National Highway Traffic Safety Administration
Recommendation 2: The NEMSAC recommends that NHTSA should embrace the Triple
Aim of improving the patient experience of care, improving the health of populations, and
reducing the per capita cost of health care by integrating concepts of improvement
science into future revisions of the following documents:

1. EMS Agenda for the Future

2. EMS Scope of Practice Model

3. EMS Education Agenda for the Future
Recommendation 3: The NEMSAC recommends that NHTSA should disseminate
information about how to specifically and practically integrate improvement science into
EMS at local and state levels, including comprehensive training to educate those who
perform EMS QI in the proper mechanics of quality data collection and analysis.
Recommendation 4: The NEMSAC recommends that NHTSA analyze the utility of
NEMSIS data variables in the next revision, so that the utility of data elements that States
are required to report better corresponds to identified metrics that can be meaningfully
linked to patient-centered and/or systems-based outcomes
Recommendation 5: The NEMSAC recommends that NHTSA should develop a joint
strategy with EHR software manufacturers, hospital systems, and EMS agencies on how
to both link and facilitate bidirectional sharing of health information between the out-of-
hospital and hospital settings

Other Department of Transportation: N/A

Reference Material:
A. Crosswalk with other standards documents or past recommendations

This advisory is in line with many components of the FICEMS Strategic Plan as noted

below:

1. Objective 1.1: Identify and promote the development and use of EMS
performance measures and benchmarks. This advisory aims to further refine the
process by which EMS performance measures are both developed and utilized, so
that they are aligned with EBGs and measured by data reported through NEMSIS.
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2.

Objective 1.3: Promote measurement and reporting of the relationship between
EMS care and outcomes, especially for time-critical and sensitive conditions.
This advisory promotes the integration of improvement science into documents of
national relevance that shape EMS administration, education, patient care, and
research. In addition, it calls for the linkage of outcomes-based data across the
continuum of emergency care.

Objective 1.4: Identify and promote best practices to reduce regional
disparities in care, including support States in improving data quality. This
advisory requests that the data quality in NEMSIS be enhanced by refining the data
elements that are reported at the national level to include those that are specifically
linked to outcomes. Equipping States to track relevant outcomes based on high
quality data will enhance their ability to identify and reduce regional disparities in
care.

Objective 2.2: Promote standardization and quality improvement of prehospital
EMS data by supporting the adoption and implementation of NEMSIS-compliant
systems. This advisory calls for the unification of quality metric development and
data collection/reporting via NEMSIS. Refining NEMSIS to include data that is useful
for quality improvement promotes standardization.

Objective 2.4: Improve linkages between NEMSIS data and other databases,
registries, or other sources to measure system effectiveness and improve
clinical outcomes. This advisory calls for the linkage of outcomes-based data
across the continuum of emergency care.

Objective 2.5: Promote the evaluation of the characteristics of EMS systems
that are associated with high-quality care and improved patient outcomes. This
advisory calls for the integration of improvement science concepts into nationally
relevant EMS documents, which will promote the evaluation of EMS systems using a
data-driven approach.

B. Resources/references related to the issue

American Heart Association. Mission: EMS Lifeline Recognition. Available at:
http://www.heart.org/HEARTORG/Professional/MissionLifelineHomePage/Recognitio
n/Mission-Lifeline-EMS-Recognition UCM 308047 Article.jsp#.WBcCVDKZO-4
Bodenheimer T and Sinsky C. From Triple to Quadruple Aim: Care of the Patient
Requires Care of the Provider. Annals of Family Medicine. 2014; 12(6): 573-576.
Bulger EM, Snyder D, Schoelles K, Gotschall C, Dawson D, Lang E, Sanddal ND,
Butler FK, Fallat M, Taillac P, White L, Salomone JP, Seifarth W, Betzner MJ,
Johannigman J, McSwain N. An Evidence-Based Prehospital Guideline for External
Hemorrhage Control: American College of Surgeons Committee on Trauma.
Prehospital Emergency Care. 2014; 18: 163-173.

Burt CW, McCaig LF, Valverde RH. Analysis of Ambulance Transports and
Diversions Among U.S. Emergency Departments. Annals of Emergency Medicine.
2006; 47(4): 317-326.

Cardiac Arrest Registry to Enhance Survival (CARES). Available at:
http://www.cdc.gov/dhdsp/docs/cares _brochure.pdf

EMS Compass: Improving Systems of Care Through Meaningful Measures.
Available at: http://emscompass.org



http://www.heart.org/HEARTORG/Professional/MissionLifelineHomePage/Recognition/Mission-Lifeline-EMS-Recognition_UCM_308047_Article.jsp#.WBcCVDKZO-4
http://www.heart.org/HEARTORG/Professional/MissionLifelineHomePage/Recognition/Mission-Lifeline-EMS-Recognition_UCM_308047_Article.jsp#.WBcCVDKZO-4
http://www.cdc.gov/dhdsp/docs/cares_brochure.pdf
http://emscompass.org/

NEMSAC Advisory Page 7
Successful Integration of Improvement Science in EMS
FINAL

7. Federal Interagency Committee on EMS. FICEMS Strategic Plan. Accessed on Oct
30, 2016 at: http://www.ems.gov/ficems/plan.htm

8. Gausche-Hill M, Brown KM, Oliver ZJ, Sasson C, Dayan PS, Eschmann NM, Weik TS,
Lawner BJ, Sahni R, Falck-Ytter Y, Wright JL, Todd K, Lang ES. An Evidence-based
Guideline for Prehospital Analgesia in Trauma. Prehospital Emergency Care. 2014;
18 (Suppl 1):25-34.

9. Health Insurance Portability and Accountability Act. Available at:
http://www.hhs.gov/hipaa/

10. Institute for Healthcare Improvement. Available at:
http://www.ihi.org/engage/initiatives/tripleaim/pages/default.aspx. Accessed on Oct
30, 2016.

11.Institute of Medicine. Crossing the Quality Chasm. National Academies Press,
Washington, D.C., 2001.

12.Lang ES, Spaite DW, Oliver ZJ, Gotschall CS, Swor RA, Dawson DE, Hunt RC. A
national model for developing, implementing, and evaluating evidence-based
guidelines for prehospital care. Acad Emerg Med. 2012;19(2):201-209.

13.Martin-Gill C, Gaither, JB, Bigham BL, Myers B, Kupas DF, Spaite DW. National
Prehospital Evidence-Based Guidelines Strategy: A Summary for EMS Stakeholders.
Prehospital Emergency Care. 2016; Early online version available at:
http://dx.doi.org/10.3109/10903127.2015.1102995

14.McDonald KM, Schultz EM, Chang C. Evaluating the State of Quality-Improvement
Science through Evidence Synthesis: Insights from The Closing the Quality Gap
Series. Perm J. 2013; 17(4): 52-61.

15.National EMS Information System. Available at: http://nemsis.org

16.National Highway Traffic Safety Administration Office of EMS. EMS Education
Agenda for the Future: A Systems Approach. 1996. Available at:
http://www.ems.gov/pdf/2010/EMSAgendaWeb 7-06-10.pdf

17.National Highway Traffic Safety Administration Office of EMS. EMS Education
Agenda for the Future: A Systems Approach. 2000. Available at:
http://www.nhtsa.gov/people/injury/ems/EdAgendal/final/

18. National Highway Traffic Safety Administration Office of EMS. National EMS Scope
of Practice Model. February 2007. Available at:
http://www.ems.gov/education/EMSScope.pdf

19.National Highway Traffic Safety Administration Office of EMS. NEMSAC Core
Values. May 2013. Available at:
http://www.ems.gov/nemsac/apr2014/Core Values 2013.pdf

20.NEMSAC Advisory Council, Subcommittee of Data Integration and Technology
December 2, 2016. Standardized Training for Local Data Managers to Ensure High-
Quiality Data.

21.NEMSIS: Achieving Its Full Potential For Advancing Healthcare. NEMSAC Final
Advisory, adopted Jan 30, 2013. Available at:
https://www.ems.gov/pdf/nemsac/2013/NEMSAC-FinalAdvisoryNEMSIS.pdf

22.Shah MI, Macias CG, Dayan PS, Weik TS, Brown KM, Fuchs SM, Fallat ME, Wright,
JL, Lang ES. An Evidence-Based Guideline for Pediatric Prehospital Seizure
Management Using GRADE Methodology. Prehospital Emergency Care. 2014; 18
(Suppl 1): 15-24. PMID: 24298939



http://www.ems.gov/ficems/plan.htm
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gausche-Hill%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24279813
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brown%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=24279813
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oliver%20ZJ%5BAuthor%5D&cauthor=true&cauthor_uid=24279813
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sasson%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24279813
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dayan%20PS%5BAuthor%5D&cauthor=true&cauthor_uid=24279813
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eschmann%20NM%5BAuthor%5D&cauthor=true&cauthor_uid=24279813
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weik%20TS%5BAuthor%5D&cauthor=true&cauthor_uid=24279813
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lawner%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=24279813
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sahni%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24279813
http://www.ncbi.nlm.nih.gov/pubmed/?term=Falck-Ytter%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=24279813
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wright%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=24279813
http://www.ncbi.nlm.nih.gov/pubmed/?term=Todd%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24279813
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lang%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=24279813
http://www.hhs.gov/hipaa/
http://www.ihi.org/engage/initiatives/tripleaim/pages/default.aspx
http://dx.doi.org/10.3109/10903127.2015.1102995
http://nemsis.org/
http://www.ems.gov/pdf/2010/EMSAgendaWeb_7-06-10.pdf
http://www.nhtsa.gov/people/injury/ems/EdAgenda/final/
http://www.ems.gov/education/EMSScope.pdf
http://www.ems.gov/nemsac/apr2014/Core_Values_2013.pdf
https://www.ems.gov/pdf/nemsac/2013/NEMSAC-FinalAdvisoryNEMSIS.pdf

