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S troke remains the third leading cause of death and a leading
cause of long-term disability among Americans, despite
advances in stroke prevention, diagnosis, treatment, and rehabil-
itation. Approximately 700 000 individuals suffer a new or
recurrent stroke each year.! Advances over the past decade in
acute stroke care, including the introduction of fibrinolytic and
other short-term therapies, have highlighted the critical roles of
emergency medical services (EMS) agencies and emergency
medical services systems (EMSS) in optimizing stroke care.>”

In this context, the term “EMS” refers to the full scope of
prehospital services necessary for the acute care of patients
with stroke, including 9-1-1 activation and dispatch, emer-
gency medical response, triage and stabilization in the field,
and transport by ground or air ambulance to a hospital or
between facilities.

The term “EMSS” refers to the delivery systems for EMS
that may be organized on a local, regional, statewide, or
nationwide basis.® EMSS involves the organization of public
and private resources for the delivery of emergency medical
care. These systems include the community, emergency
medical and healthcare personnel, public safety agencies,
emergency facilities, and critical care units. The dissemina-
tion of public information and education, provision of pro-
fessional training, and development of disaster planning and
standardized record keeping also are key elements of EMSS.
Additionally, EMSS must address issues related to commu-

nication, transportation, access to care, patient transfer, mu-
tual aid (the sharing of resources across EMSS), and system
review and evaluation.” The successful integration of one
(and often multiple) EMSS is critical to ensuring the effec-
tiveness of a stroke system of care.

The American Stroke Association (ASA), a division of the
American Heart Association (AHA), is dedicated to improv-
ing stroke prevention, treatment, and rehabilitation through
research, education, advocacy, and the development of sci-
entifically based standards and guidelines. In 2004, the ASA
convened a multidisciplinary task force on the development
of stroke systems (2004 Task Force). The 2004 Task Force
found that the fragmented approach to care that exists in
many regions of the United States is a significant obstacle to
reducing the morbidity and mortality attributable to stroke.
To address this fragmentation in care, the 2004 Task Force
recommended the establishment of stroke systems of care and
identified the activation and response of EMS as one of the 7
critical components of effective stroke systems of care.!?

In 2006, the ASA convened a multidisciplinary group, the
ASA’s Expert Panel on Emergency Medical Services, to
examine in greater detail the 2004 Task Force’s recommen-
dations involving EMSS. In this article, the Expert Panel
examines the challenges associated with integrating EMS
activation and response within stroke systems of care and
identifies both performance measures and resources to ad-
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dress these challenges. Additional expert panels will address
the remaining components of effective stroke systems.

The ASA’s Expert Panel comprises nationally recognized
experts in the areas of stroke care, EMS, emergency medi-
cine, and healthcare policy development. Under the direction
of the Expert Panel, ASA/AHA staff and HealthPolicy R&D
(a policy research firm in Washington, DC, affiliated with the
law firm of Powell Goldstein LLP) conducted a review of the
clinical and health policy literature relevant to the activation
and response of EMSS for stroke. The authors were subject to
full disclosure, and any conflicts of interest were reviewed by
the Manuscript Oversight Committee of the AHA. The
literature review included the use of Medline and other
electronic databases to identify articles, government studies,
and reports published by the EMS community between
January 1994 and April 2006.

The Expert Panel also reviewed preliminary survey informa-
tion compiled by the ASA regarding the strategies used and
challenges faced by various states and communities in establish-
ing stroke systems of care.!' (See also AHA Survey of State
Stroke Plans; unpublished data, 2005.) Members of the Expert
Panel identified additional resources and participated in a series
of teleconferences and other communications to draft the content
of these recommendations.

Challenges and Strategies for Integrating

EMSS Within Stroke Systems of Care
The effective integration of EMS for stroke involves complex
interactions among the public, 9-1-1 call center personnel,
EMS providers, emergency department (ED) providers, and
stroke care specialists. The most important goals for prehos-
pital care for stroke patients include the identification of the
stroke patient in the field, the provision of appropriate
prehospital care to the patient, and the transport of the patient
to the most appropriate hospital. All of these goals should be
achieved in the shortest amount of time possible.

When integrated effectively within a stroke system, rapid
EMS activation, response, and transport to an appropriate
facility can translate into significant reductions in time for the
treatment of a stroke patient. Effective stroke systems of care
may include 2 types of stroke centers: primary stroke centers
and comprehensive stroke centers.”!°

Primary stroke centers include facilities recognized as
providing stroke patients with high-quality stroke care de-
signed to improve patient outcomes.” Comprehensive stroke
centers provide the stroke services available through primary
stroke centers, as well as the higher-intensity services needed
by patients with complex types of stroke or with conditions
requiring services that typically are not available at primary
stroke centers.® Primary stroke centers are certified by the
Joint Commission on Accreditation of Healthcare Organiza-
tions and in several cases by state-administered programs.
Some states are just beginning to explore the definition of a
comprehensive stroke center and its role within the stroke
system, but comprehensive stroke center certification by a
national organization is not currently available.

The 2004 Stroke Systems Task Force’s original recom-
mendations involving EMSS in the context of stroke systems
of care fall within the following 4 categories:

® For activating and dispatching the EMS response for stroke
patients, stroke systems should require appropriate pro-
cesses that ensure rapid access to EMS for acute stroke
patients.

® For EMS responders, EMSS should use protocols, tools,
and training that meet current ASA/AHA guidelines for
stroke care.

® Prehospital providers, emergency physicians, and stroke
experts should collaborate in the development of EMS
training, assessment, treatment, and transportation proto-
cols for stroke.

® Patients should be transported to the nearest stroke center
for evaluation and care if a stroke center is located within
a reasonable transport distance and transport time. The
determination needs to take into account regional issues
such as the availability of stroke centers and geography and
whether transportation to a stroke center is possible within
the appropriate time for acute therapeutic interventions.

The 2004 Task Force also highlighted the critical role of
continuous quality improvement (CQI) strategies in the suc-
cessful ongoing operation of stroke systems of care. CQI
strategies involve ongoing assessments of the functions per-
formed by all participants in the stroke system that affect the
health outcomes of stroke patients. The development of
performance measures and CQI strategies should address the
activation and response of EMS and involve the exchange of
information among EMSS and hospitals. Performance mea-
sures should reflect both process and outcomes measures that
are identified through evidence-based methods or national
expert consensus.'?

The current EMSS Task Force therefore proposes the
following recommendations and metrics for implementation.

For Activating and Dispatching the EMS Response
for Stroke Patients, Stroke Systems Should
Require Appropriate Processes That Ensure Rapid
Access to EMS for Acute Stroke Patients

Stroke systems should address the following 3 issues to help
ensure that stroke patients have rapid access to EMS:

® ]| ocate acute stroke patients rapidly by ensuring that the
public has access to enhanced landline and wireless 9-1-1.

® Jdentify acute stroke patients rapidly and accurately by
ensuring that EMS communicators recognize stroke signs
and symptoms as reported by callers.

® Dispatch the highest level of care available to suspected
stroke patients in the shortest time possible by ensuring that
EMS communicators use emergency medical dispatch
guidelines reflecting the current ASA/AHA guidelines.

Locate Acute Stroke Patients Rapidly by Ensuring That
the Public Has Access to Enhanced Landline and
Wireless 9-1-1

Although all persons requiring emergency care may benefit
from systems that assist EMS personnel in locating patients
rapidly, acute stroke patients are at heightened risk of being
unable to describe their location to EMS communicators. This
challenge highlights the need for widespread access to en-
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