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Abstract. Age-adjusted mortality due to cardiovascular dis-

ease (CVD) has declined by more than 50% over the past

three decades; however, CVD continues to be the leading

cause of death in the United States. In 1994, 1.25 million

people experienced an acute myocardial infarction (AMI).

Nearly 500,000 Americans died from CVD, and more than half

of these deaths occurred suddenly, within 1 hour of symptom

onset, outside the hospital setting. The National Heart At-

tack  Alert Program  (NHAAP) endorses the view of the

American Heart Association that the community should be

recognized as the “ultimate coronary care unit.” Rapid

identi~cation and early treatment are supported by research

that demonstrates time is a fundamental factor in reducing

morbidity and mortality from AMI and cardiac arrest. A dra-

matic relationship has been shown between the onset of AMI

symptoms, reperfusion treatment, and outcome for patients

treated within the ~rst hour after the onset of symptoms.

The golden hour has become a widely recognized term in the

trauma field, and communities and states are encouraged to

develop and implement regional and statewide plans to en-

sure that trauma patients receive appropriate care within 1

hour of injury. The primary premise of this report — that

planning by communities for rapid recognition and triage of

patients with symptoms and signs of acute coronary syn-

dromes will result in better outcomes for patients with AMI,

including sudden cardiac arrest — is largely based on experi-

ence with trauma patients, a population that is bene~tting

from similar community planning efforts. This NHAAP re-

port reviews community planning considerations and the

essential components of an effective community plan (i.e.,

action plans and protocols, equipment and resources, educa-

tion and training, and continuous quality improvement

evaluation and research) and provides recommendations for

each component. The report also presents strategies to

guide communities in developing community cardiac emer-

gency action plans.
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Overview

In 1994, 1.25 million people experienced an acute myo-
cardial infarction (AMI) and nearly 500,000 died [1].

Over half of these deaths occurred suddenly — within
an hour of symptom onset — and outside of a hospital,
at a time when available technology and early inter-
vention have proven to save lives.

The American Heart Association ~rst described the
community as the ultimate coronary care unit in 1980
[2]. With that description in mind, this article is de-
signed to be a blueprint for communities in planning for
access to timely care for these patients. In addition, it
is hoped that the article will serve as a resource for
communities as they shape their speci~c plans for
emergency cardiac care.

Current research strongly supports the importance
of time as a fundamental factor in reducing morbidity
and mortality for patients with AMI and cardiac arrest.
Therefore, the chain of survival concept — early access
to the emergency medical services (EMS) system;
early cardiopulmonary resuscitation; early de~brilla-
tion  by ~rst responders, emergency medical techni-
cians, or paramedics; and early advanced cardiac life
support (ACLS) — needs to be applied to individuals
presenting with AMI  as well as  those  with cardiac
arrest. The chain of survival for patients with AMI
encompasses early recognition by patients, their fam-
ily members, and other bystanders; early and appro-
priate action; early ACLS; and early identi~cation (i.e.,
diagnosis) and treatment [3]. This model can also be
used for other medical problems, such as acute stroke,
for which early intervention (e.g., with thrombolysis)
improves outcome [4].

Despite laudable intentions by many individuals,
groups,  and communities,  delays  in  receiving  treat-
ment occur at a number of points from the time the
patient initially experiences symptoms and signs of an
AMI until treatment is initiated in the emergency de-
partment. The National Heart, Lung, and Blood Insti-
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tute (NHLBI) launched the National Heart Attack
Alert Program (NHAAP) in 1991 as a national educa-
tion effort to promote the rapid identi~cation and
treatment of individuals with symptoms and signs of
an AMI, with the overriding goal of reducing mortality
and morbidity from AMI, including sudden cardiac ar-
rest.

As part of its initial educational activities, the
NHAAP has prepared papers highlighting delays in
recognition and treatment in the hospital emergency
department setting [5]; prehospital issues that poten-
tially affect timely identi~cation and treatment of pa-
tients with AMI and sudden cardiac arrest (speci~cally
staf~ng and equipping of EMS systems, emergency
medical dispatching standards, and 9-1-1 implementa-
tion) [6–8]; and  patient/bystander factors  associated
with early access to care [3]. The program has recently
expanded its mission to include patients with symp-
toms and signs of acute coronary syndromes, encom-
passing patients with unstable angina as well as AMI
(both non–Q-wave and Q-wave myocardial infarction)
and sudden cardiac arrest [9].

Meeting an overall goal of ensuring timely and opti-
mal care for patients with manifestations of possible
acute coronary syndromes requires the concerted com-
munity effort of a number of individuals and groups in
a three-phase approach, as conceptualized by the
NHAAP. In phase I, patient/bystander recognition and
action, the patient (or those in his or her environment
to whom the patient presents) must recognize the
symptoms and signs of a possible heart attack or is-
chemia and seek emergency evaluation and treatment
without hesitation. In phase II, prehospital action, the
EMS staff must be dispatched appropriately and must
respond in the shortest time possible, transporting the
patient and providing life-sustaining measures if
needed. In phase III, hospital action, the emergency
department staff of the hospital receiving the patient
must be prepared to identify the problem rapidly and
treat appropriately.

This article addresses community planning consid-
erations that are necessary to develop an effective ac-
tion plan to respond to the needs of the patient with
suspected acute coronary syndromes. It describes sev-
eral available community planning models and then
identi~es the essential components of community plan-
ning for ensuring timely and optimal access to care.
Finally, it offers community planning strategies based
on the essential components for the rapid identi~cation
and disposition of these individuals.

A comprehensive plan in communities across the
United States for patients who experience symptoms
and signs of acute coronary syndromes will result in
improved outcomes. This statement embraces the ma-
jor premise of this article. This concept has not been
previously proven or introduced to communities, al-
though the concept represents the collective wisdom
and consensus of the NHAAP Coordinating Commit-
tee representatives and experts.

Introduction

Despite remarkable declines in mortality over the last
30 years, cardiovascular disease (CVD) remains the
number one health threat to most adults in America.
People worry about the rise of crime and violence in
their neighborhoods, but this silent killer — cardiovas-
cular disease — is by far a greater threat to their lives.
Other pressing health problems in our nation today
take second place to CVD, even the reemergence of
infectious diseases such as tuberculosis.

In terms of the burden of cardiovascular disease for
communities, in 1994, 1.25 million people experienced
an AMI and nearly 500,000 died [1]. Further, approxi-
mately 7 million Americans have coronary heart dis-
ease, about 3 million have cerebrovascular disease, and
about 2 million have peripheral vascular disease and
are at high risk for a future AMI. Approximately 4.9
million patients present to emergency departments
with chest pain annually [10]. By the year 2020, the
Harvard School of Public Health and the World Health
Organization project that “ischemic heart disease” will
be the leading  cause of  death  and disability  for  all
regions of the world [11]. For speci~c information, re-
fer to the Scienti~c Basis section of Appendix A.*

Community Alert: The Importance of
Time to Treatment

Because heart attacks occur at home, at work, and in
the community, and because people die without poten-
tially lifesaving care, identi~cation and treatment of
patients with AMI and sudden death in particular, as
well as acute coronary syndromes in general should be
primary community concerns. Therefore, it is critical
that communities develop an action plan to ensure a
consistent, appropriate, and coordinated response.

In recent years, strides have been made in the
identi~cation and treatment of AMI with the develop-
ment of an armamentarium of powerful technologies
and drugs. Thrombolytic agents, angioplasty [12–15]
and coronary artery bypass surgery can reestablish
blood _ow to the infarcting areas. Controlled trials of
thrombolytic agents have shown signi~cant and sub-
stantial reductions in acute mortality, with bene~t
markedly outweighing risk [16–21]. Thrombolytic ther-
apy for patients with AMI has signi~cantly greater
bene~t for those treated within the ~rst or second hour
after the onset of symptoms than for those treated in
the third to sixth hours [22]. There is modest but signi-
~cant bene~t for patients treated between 6 and 12
hours after the onset of symptoms as opposed to those
treated beyond that time [23]. Given the rapid decline
in bene~t, the potential for myocardial salvage with

*Appendix A provides the detailed background rationale for this
article, including the scienti~c  basis and sources of delay for
emergency care of patients with acute coronary syndromes.
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thrombolytic therapy is substantially greater for pa-
tients who present within the ~rst 1–2 hours after
symptom onset, with 60 minutes or less being the opti-
mal time to treatment.

Time is, therefore, a critical factor in the identi~cat-
ion and treatment of patients with AMI and has re-
sulted in a new paradigm for management of these
patients: the possibility of interrupting the infarction
process in its early stages [5].

Witnessed cardiac arrest victims have a signi-
~cantly better survival rate than those who suffer un-
witnessed cardiac arrest. Therefore, most survivors of
cardiac arrest are from the group of patients whose
collapse is witnessed by a bystander, who receive car-
diopulmonary resuscitation (CPR) within 4–5 minutes,
and who receive; advanced cardiac life support ACLS
(e.g., de~brillation, intubation, drug therapy) within
the ~rst 10 minutes [24]. Time, once again, is a critical
determinant in the outcome of cardiac arrest victims.
The earlier the victim is de~brillated, the greater the
chance of survival [25–51].

However, delays in treatment initiation and lack of
implementation of these time-dependent therapies pose
major barriers to effective management. These delays
are attributable to a variety of factors: patient/bystand-
er, prehospital, and hospital related. For example, stud-
ies have reported median ranges in delay time from on-
set of symptoms of a heart attack to treatment from just
under 2 hours to 6.5 hours; 26–44% of patients delay
more than 4 hours before seeking care [3].

Use of 9-1-1 (or a seven-digit emergency number) to
access EMS has been shown to decrease time to reper-
fusion with thrombolytic therapy by as much as 60
minutes for individuals with an AMI, compared with
patients who transport themselves [52]. Signi~cantly,
only 50% of patients with symptoms of a heart attack
use the EMS system [53,54]. Once a patient arrives at
an emergency department, any delays may compro-
mise the effectiveness of reperfusion therapy for eligi-
ble patients [5].

Community Awareness: The Chain of
Survival

The American Heart Association (AHA) Committee on
CPR and Emergency Cardiac Care ~rst highlighted the
community nature of the sudden cardiac arrest problem
in 1980 by stating that “since 60 percent to 70 percent of
sudden deaths by cardiac arrest occur before hospitali-
zation, it is clear that the community deserves to be
recognized as the ultimate coronary care unit” [2].

The AHA has also proposed the concept of a chain
of survival for victims of cardiac arrest [36]. The chain
of survival has four components:

1. Early access to the EMS system
2. Early CPR, either by bystanders or ~rst-responder

rescuers

3. Early de~brillation by ~rst responders, emergency
medical technicians (EMTs), paramedics

4. Early ACLS

Each link in the chain must be strong to ensure
maximal survival rates for those who experience out-
of-hospital cardiac arrest. The chain of survival also
can be applied to individuals with symptoms and signs
of an AMI [8] or other acute coronary syndromes, as
well as cardiac arrest.

Community Planning: General
Considerations

The purpose of a community plan is to provide an opti-
mal chain of care for patients with symptoms and signs
of acute coronary syndromes. The community’s goal
must be to minimize or eliminate impediments that
delay or restrict access to care. From the community
perspective, the key times are the time from event (i.e.,
cardiac arrest) to de~brillation for the cardiac arrest
victim, and the time from event (i.e., symptom onset)
to open artery for the AMI victim. At times the best
care and the shortest time may be in con_ict; therefore,
the plan must weigh the choices and decide in favor of
the best interest of  the patient  in terms of  clinical
outcome.

Other community intervention efforts have been
undertaken on a large-scale basis to prevent, reduce,
and control cardiovascular disease [55,56]. These ef-
forts to prevent and control cardiovascular disease
should continue, given the prevalence of cardiovascu-
lar disease risk factors in the population [57], with the
ideal goal of preventing heart attacks and sudden
death. However, given the burden of the CVD prob-
lem, communities should be prepared to ensure that
the patients who will inevitably present with acute
coronary syndromes have access to timely and optimal
care.

In general, the goals of a community plan for pa-
tients with acute coronary syndromes are that

• Most individuals who are eligible for reperfusion by
thrombolytic, angioplasty, or coronary artery bypass
grafting receive the therapy.

• Candidates  undergo the  intervention  (e.g. throm-
bolysis) within 1 hour of symptom onset.

• With patient/bystander median delays of 3–4 hours,
a coordinated effort by the community needs to tar-
get this obstacle.

• Patients with sudden cardiac arrest receive immedi-
ate bystander response with CPR, to access early
EMS through 9-1-1 or the seven-digit emergency
number, and early de~brillation [58].

Although research is needed (and is under way [59])
to determine the best ways to improve out-of-hospital
recognition and response for patients with AMI, and
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although resource de~ciencies exist, the major immedi-
ate need is for organization of existing resources by
communities. The fundamental considerations for de-
veloping a community plan are listed below followed by
a more complete description of each point:

• The plan must try to achieve the most appropriate
medical care in the shortest time possible.

• All of the important individuals and groups involved
in policy setting, transportation, or direct care re-
lated to the acute cardiac patient should be involved
in the planning process.

• Plans should be tailored to the unique problems
faced by urban, suburban, and rural systems.

• The tendency for patients to use alternative modes
of entry into the healthcare system needs to be an-
ticipated.

• The plan should adjust for advances in technology
that can be brought to bear on facilitating early
access to optimal care for patients with symptoms
and signs of acute coronary syndromes (e.g., tele-
medicine).

• Communities should consider utilizing existing com-
munity planning models.

• A plan for a coordinated community education pro-
gram for the general public, high-risk patients, and
community providers should be addressed.

• Communities, as part of their planning, should con-
duct a community assessment.

The plan must try to achieve the most appro-

priate medical care in the shortest time possible.

Ideally, the patient with symptoms and signs sugges-
tive of an AMI should be treated within 1 hour of the
onset  of symptoms [5]. Earlier treatment  would be
even better; however, major logistical problems exist.
“Sixty minutes to treatment” is a goal that is poten-
tially achievable for the majority of patients. To
achieve this goal, several ideal actions or steps need
to be accomplished (Figure 1). The patient must rec-
ognize the signi~cance of the symptoms very early.
Early symptom recognition will require patient edu-
cation by healthcare providers (and eventually public
education).

Because many patients ask family, friends, and/or
healthcare providers for advice, those giving advice
need to be educated to recognize the signi~cance of
the symptoms quickly and the need to access the EMS
system for optimal care. Ideally, EMS would be ac-
cessed through enhanced 9-1-1 [6]. The person answer-
ing the 9-1-1 call would immediately transfer the call
to  the (trained) emergency medical  dispatcher, who
gives prearrival instructions to the patient or bystand-
er and rapidly dispatches the appropriate ~rst re-
sponders and ambulances [7]. The ambulance should
have ACLS capability. The ambulance personnel may
be requested to obtain certain data (e.g.,  historical
data, vital signs, 12-lead electrocardiogram [ECG]) en
route that will minimize emergency department time.

First responders or EMT/paramedics should be
trained and permitted to operate an automated exter-
nal de~brillator in the event a patient suffers a cardiac
arrest. Rapid transport to an appropriate hospital is
then required [8].

An appropriate hospital has an emergency depart-
ment capable of taking care of a cardiac emergency,
preferably one with the capacity to match the patient’s
acuity level. The emergency department at the hospi-

Fig. 1. Ideal scenario for rapid identi~cation and treatment of
the patient with symptoms and signs of a heart attack.
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tal should handle the patient ef~ciently so that the time
from arrival at the hospital until de~nitive treatment,
is less than 30 minutes for the majority of the patients
[5]. Thus, it must be recognized that many skilled indi-
viduals and subsystems are involved in the early
identi~cation, triage, transport, and treatment of the
patient. The entire “system” must also act appropri-
ately and be extremely well coordinated and organized
to minimize delays. Only an effective community plan
can take into account each of these considerations.
Thus, it is important that individuals who are eligible
for reperfusion by thrombolytic, angioplasty, or coro-
nary artery bypass grafting receive the appropriate
reperfusion therapy as soon as possible, ideally within
1 hour from the onset of symptoms.

All of the important individuals and groups in-

volved in the policy setting, transportation, or di-

rect care related to the acute cardiac patient

should be involved in the planning process. In gen-
eral, this includes system managers, primary care
providers, prehospital care providers, hospital provid-
ers, and third-party payors/insurers. Speci~cally, it in-
cludes physician groups such as primary care physi-
cians (both family practitioners and internists), in
addition to cardiologists and emergency physicians;
managed care organizations; nurses in managed care
and emergency care settings; hospital administrators;
the Public Safety Answering Point (PSAP) operators,
who provide entry into the 9-1-1 system; emergency
medical dispatchers; and all portions of the EMS sys-
tem. This includes all appropriate ~rst-responder or-
ganizations (e.g., EMS, ~re, and police agencies, etc.),
EMS administrators and supervisors, and the on-line
and off-line medical control for the EMS system.
Consideration should be given to including repre-
sentatives from local and/or state and federal govern-
mental groups, other  regional planning groups, and
interested organizations, such as the  AHA and  the
American Red Cross. The process should be inclusive
and should have representatives of the community,
such as consumers, public information of~cers, and leg-
islators. A lead agency/group leader is a prerequisite
to the planning, implementation, operations, and
evaluation processes.

Plans should be tailored to the unique problems

faced by urban, suburban, and rural systems. Ur-
ban systems have multiple hospitals, and triage among
the hospitals is a primary concern. The major emphasis
in the rural system may be training appropriate per-
sonnel and upgrading systems to provide care. For the
urban setting EMS personnel may take responsibility
for appropriate triage, whereas in a suburban or rural
setting the patient may ~rst be taken to a facility with
less than an optimal level of care and then secondarily
transported to an appropriate level after being stabi-
lized. Each locale should develop the best possible plan
to direct appropriate triage among hospitals to ensure
the best outcome for patients with AMI. (See the

American Medical Association categorization scheme
in Appendix C.)

The tendency for patients to use alternative

modes of entry into the healthcare system needs

to be anticipated. Patients with heart disease may
not be certain of the signi~cance of their symptoms and
may typically consult with a family member, friend,
coworker, healthcare provider, or even a stranger [3].
Even if the patient recognizes a potential cardiac prob-
lem, he or she may elect one or more courses of action
(Figure 2). The dynamics in the patient’s mind, as well
as between patients and bystanders, are complex and
often lead to signi~cant  delay in receiving care.  In
terms of the healthcare provider, patients may seek a
medical opinion by calling a physician or the physician’s
of~ce staff, the managed care plan, or the hospital or by
walking into the physician’s of~ce, the urgent care fa-
cility, or the clinic. Recognizing this tendency, each of
these settings must have an appropriate triage plan to
move the patient into the EMS system as quickly as
possible.  (See the  section, Health  Care  Sites under
Strategies for Community Planning Based on the Es-
sential  Components  of an Emergency Cardiac Care
Plan.)

The plan should adjust for advances in technol-

ogy that can be brought to bear on facilitating

early access to care for patients with symptoms

and signs of acute coronary syndromes. Improve-
ments in technology (e.g., telemedicine) may require
rethinking of major portions of the plan. If a new tech-
nique becomes available that is signi~cantly better but
that technique is only available at one location, the
entire plan may have to be reconsidered.

Communities should consider utilizing existing

community planning models. There are a number of
models that communities may wish to consider in plan-
ning for the timely access to care and treatment of indi-
viduals with acute coronary syndromes. These models
each provide a framework that describes the relation-
ships among the community partners, as well as an ap-
proach to community planning (see Appendix B).

A plan for a coordinated community education

program for the general public, high-risk patients,

and community providers should be addressed.
Communities will need to educate these groups, in-
cluding bystanders, because they coexist in commu-
nity settings and they have a potentially synergistic
effect in reducing delays. Research is under way to
examine the effect of community-wide intervention on
delay time [59].

Communities, as part of their planning, should

conduct a community assessment. This assessment
should include a description of demographics and re-
sources. For example, the incidence of AMI increases
with age [60],  so communities can gain  information
about the potential burden of cardiovascular disease in
the community by  quantifying the  number of older
citizens. Resources also include numbers and kinds of
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EMS systems, hospitals, and healthcare delivery net-
works.

Trauma plan analogy

An analysis of the sequence of community response
involved in the recognition, transport, and treatment
of trauma patients versus patients with potential acute
coronary syndromes and sudden cardiac arrest (Figure

3) reveals that the important difference lies in the cate-
gory of patient recognition. In trauma, recognition of
the patient is generally straightforward and accom-
plished by bystanders in the community. In the cardiac
arena, the onus is on patients (or those around them) to
recognize their symptoms and  to act. However, pa-
tients may not be certain of the signi~cance of their
symptoms. Typically they may consult with a family

Fig. 2. Typical scenario for patient response to the symptoms of a heart attack.

Fig. 3. Conceptual comparison of patient recognition, transport, and treatment for acute trauma versus acute cardiac patients.
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member, friend, coworker, healthcare provider, or even
a stranger.

Even if the patient recognizes a potential cardiac
problem, he or she may elect one or more courses of
action (see Figure 3). With witnessed cardiac arrest,
the sequence of actions leading to treatment closely
resembles those for trauma patients. Unlike trauma,
about half (or less) of patients with AMI symptoms will
bypass EMS (i.e., drive themselves or be driven to the
hospital) [61,62]. For the patient who accesses EMS,
the processes for EMS and hospital care generally
should be similar to those for trauma, although delays
for AMI patients have been documented in the emer-
gency department, after arrival [5].

As with the “golden hour” in trauma, patients with
acute coronary syndromes have a narrow window of
time either to reperfusion therapy in the event of an
AMI or to de~brillation for cardiac arrest. Just as com-
munities develop trauma systems to provide the best
resources for a patient [63,64], they should also develop
a coordinated plan to reduce barriers, and thus time to
treatment, for the acute cardiac patient.

Essential Components of a
Community Emergency Cardiac
Care Plan

The essential components of an emergency cardiac
care plan that are proposed as fundamental to planning
for  an acute  cardiac contingency in  any community
setting are action plans and protocols, equipment

and resources, education and training, and con-

tinuous quality improvement (CQI) evaluation

and research (Figure 4).
Action plans and protocols entail speci~c and ap-

proved steps that should be implemented when certain
conditions are present, such as an emergency cardiac
action or contingency plan formulated for high-risk pa-
tients and family members, protocols employed by the
emergency medical dispatchers for assessing and re-
sponding to phone calls by cardiac patients and their
families, triage and transport protocols for prehospital
providers,  telephone protocols  by physician’s  of~ces
and managed care settings for handling phone calls
from patients with potential acute coronary syndromes
[65], and standing protocols for identi~cation and man-
agement of patients with chest pain in the emergency
department or chest pain center [5].

Equipment and resources as essential components
of an emergency community plan for acute cardiac pa-
tients include ambulances, rescue vehicles, 12-lead elec-
trocardiographs, automated external de~brillators, and
any other equipment integral to implementing the chain
of survival. Resources related to early recognition of
and response to individuals with manifestations of acute
coronary syndromes or sudden death might include con-

sultation with experts as well as educational materials
for health professionals, patients, and the public.

Education and training pertain to the lay public,
patients and their family members or signi~cant oth-
ers, all levels of prehospital providers, and health pro-
fessionals of all types and settings. Education em-
braces informal one-to-one counseling, such as by a
nurse with a patient, to continuing education of physi-
cians, nurses, and prehospital providers, as well as edu-
cation done as part of formal training programs. Edu-
cation also includes teaching the public about heart
attack symptoms and appropriate actions. Training en-
compasses skill in CPR, use of an automated external
de~brillator, ACLS, standardized prearrival instruc-
tions by emergency medical dispatchers, emergency
department triage, and evaluation of chest pain pa-
tients—anything associated with implementing and
strengthening the chain of survival.

CQI evaluation and research are also essential
components of an emergency cardiac community plan.
The plan should incorporate a mechanism for ongoing
system review and updating, and should have an evalu-
ation component to look at ways to improve the sys-
tem. Tools should be developed to evaluate each por-
tion of the system as well as overall performance.

The important considerations for evaluation of the
community plan are

• Measurement of system performance
— Were patients’/family members’ needs met by sys-

tem resources, resulting in the best possible out-
comes for patients/family members?

• Continuous quality improvement
— Timely recognition and response?
— Resources available and utilized?
— Appropriate medical intervention?
— Personnel expertise?

Fig. 4. Ensuring access to timely and optimal care for pa-
tients with acute coronary syndromes. * Essential components
of a community plan for ensuring access to timely and optimal
care for patients with acute coronary syndromes. ** CQI =
Continuous Quality Improvement/Research.
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• System data collection
— Prehospital
— Hospital
— Discharge
— Follow-up

CQI is important in the many settings in the com-
munity where  patients  present  with  symptoms and
signs of acute coronary syndromes. CQI ensures that
processes and systems of care that are in place for
identifying and treating these patients are assessed
and evaluated on a regular basis by a team of relevant
stakeholders (i.e., a CQI system has improved systems,
such as in-hospital “door to drug” times [5]).

Research into new and expeditious treatments,
tests, and technologies [66], and in educational/behav-
ioral strategies to reduce patient/bystander delay,
must continue to expand the number of patients who
receive care in the ~rst hour. Such research may con-
tribute to the reduction of patient and system delays.

Strategies for Community Planning
Based on the Essential Components
of an Emergency Cardiac Care Plan

Strategies for implementing plans for timely access to
care for patients with acute coronary syndromes
should be based on the essential components of emer-
gency cardiac care. As noted, these components are
generic to any community setting confronted with a
need to respond to these patients.

Community/regional

Although communities and states have been encour-
aged to develop regional and statewide trauma plans
[67], there has not been a similar comprehensive ap-
proach to community planning for the management of
patients with acute coronary syndromes. The scienti~c
support for recommending community planning to im-
prove outcomes for patients with acute coronary syn-
dromes comes largely from the trauma literature. In
trauma, improved outcomes have been achieved with
early treatment (i.e., the golden hour).

In addition, in the trauma area, institutions’ capa-
bilities and experience in_uence outcomes in trauma
patients when taken to trauma centers. Survival rates
for major trauma improved when victims were trans-
ported to a single trauma center as opposed to the
closest receiving hospital [70]. Further, implementa-
tion of a regional system of trauma care with desig-
nated trauma centers and immediately available
trauma teams reduces the number of preventable
deaths [71]. In Orange County, California, implementa-
tion of such a system decreased the percentage of pre-
ventable trauma deaths from 71% to 9% [63,72].

Thus, the concept of transporting patients with
acute coronary syndromes to the most appropriate fa-

cility — and not necessarily to the nearest hospital —
to potentially improve patient outcome is relatively
new. Ideally, a community/regional plan for ensuring
expeditious care of these patients involves planning.
Coordination and standardization of care depend on
representatives from various settings in the commu-
nity coming together to create these plans.

In terms of action plans and protocols, the regional
plan should include categorization of facilities to guide
the community about appropriate resources  for pa-
tients with acute coronary syndromes, similar to the
categorization of facilities for the care of trauma pa-
tients. The American College of Surgeons has said that
categorization is essential [73]. According to the
American Medical Association’s Commission on Emer-
gency Medical Services, it is a local responsibility to
scrutinize the facilities and resources available, and to
make determinations concerning the best means to op-
timize the use of facilities [74].

Triage of cardiac emergencies has become more
complicated because of the availability of primary
angioplasty. The range of services that patients may
need for an acute cardiac emergency includes an emer-
gency department, an intensive care unit, and/or a car-
diac catheterization lab with or without angioplasty or
surgical backup. For example, in patients with ST-seg-
ment elevation AMI without bleeding risk, a contrain-
dication to thrombolysis, an emergency department or
cardiac care unit may suf~ce; in patients with contrain-
dications, primary angioplasty is necessary. However,
hospitals may not always have all services immediately
available. For this reason, regional planning can direct
the EMS personnel to a location that has the appropri-
ate services available. A portion of the regional/com-
munity  planning process should  provide for patient
preference, address medical care coverage plans, and
ideally include standard protocols for equal reimburse-
ment for emergency patients if the plan and nonplan
facility are a signi~cant distance apart.

For initial care, a number of factors in_uence the
choice of facility for patients with potential acute coro-
nary syndromes. Anecdotal reports identify factors
such as patient preference, prior physician–patient re-
lationship, preexisting cardiovascular disease, present
physical condition, proximity to various hospitals,
EMS system protocols, ambulance service policies and
protocols, emergency department/hospital’s patient ca-
pacity, perceived and actual ability to care for the AMI
patient, and patient’s insurance plan or lack of health-
care coverage.

In terms of equipment and resources, equipment
upgrades and purchases for the EMS system need to
be identi~ed and planned for. Further, the plan must
determine how to best utilize the resources of the local
community and region. In some cases this may require
upgrading the local system or integrating the local sys-
tem into a regional system when the local area lacks
key resources. This plan may recommend changes to
some of the local providers of care. For example, ~rst
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responders may need automated external de~brilla-
tors.

In terms of one essential component — education
and training at the community/regional level — those
involved in some aspect of early care of the acute car-
diac patient may wish to sponsor continuing educa-
tional symposia for hospital and prehospital personnel
about delay issues, current treatments, and provider
roles in expediting care. Mass training in CPR at a
community gathering might be another strategy to
broaden the pool of trained bystanders. In communi-
ties such as Seattle, mass CPR training has been suc-
cessful [24,75].

The public is a vital part of the community/regional
plan. Public education about the problem of acute coro-
nary syndromes should be provided by the regional
health agencies, volunteer health agencies (AHA,
American Red Cross, etc.), and healthcare providers.
The training should include recognition of the symp-
toms and signs of acute heart disease, ~rst aid for the
victim (i.e., CPR), and how to utilize the EMS system.
These groups can also help in educating managed care
providers and individual practitioners at healthcare
sites and at worksites. Research is pending on the best
ways to reduce delay time in seeking care for symptoms
and signs of an AMI through community intervention
and public education methods. Planners will need to
work in partnership with the media at some level to dis-
seminate information and to increase public awareness.

Public education campaigns are another strategy at
the regional level for addressing the essential compo-
nents of education and training [53]. Educational inter-
ventions for providers, patients, and the public need to
be developed for various target groups and settings,
such as high-risk patients and their families [65] and
worksite and primary care settings.

At the regional level, CQI must be applied to re-
gional/community plans for triage and transport of pa-
tients. Hospital mergers and closures in some commu-
nities change the system environment. Research into
patient outcomes by insurance status, prehospital tri-
age and care, and type of facility is urgently needed to
ensure that community/regional planning is based on
sound data.

Emergency department/hospital

Hospitals and emergency departments need to focus
on plans to minimize delays from the time the AMI
patient arrives at the door of the facility to the time a
drug is administered or angioplasty is performed [5]. A
goal  should be to  reduce the  time from emergency
department arrival to treatment of eligible AMI pa-
tients with thrombolytic therapy to less than 30 min-
utes in the majority of cases [5].

In many cases, the preferred immediate treatment
may be catheterization/angioplasty [9]. Decreasing the
time from arrival to the catheterization laboratory may

need to be a goal [76]. Emergency department strate-
gies related to these components include:

• Having AMI standing protocols that can be initiated
by the emergency department nurse or nurse prac-
titioner

• Ensuring the 12-lead ECG machine is available
within 5 minutes of the call, ideally by keeping it in
the emergency department

• Conducting  in-service training about the problem
and sources of delay

• Determining that the thrombolytic drugs are stored
in the emergency department

• Implementing a system of assessing the processes of
patient care once the patient arrives at the emer-
gency department

• Monitoring the time intervals associated with deliv-
ery of this care

Recommendations for decreasing delays in the emer-
gency department have been previously published [5].

Prehospital

At the prehospital level, to ensure a seamless response
to the acute cardiac patient, the essential components
of a community plan are the same as for an emergency
department/hospital. Protocols for management of the
AMI patient in the ~eld and in the transport vehicle
need to be ready. Protocols could include a checklist to
evaluate patients with ischemic-type chest discomfort,
12-lead ECG transmission to a facility, de~brillation
capability, and determination of eligibility for throm-
bolytic therapy as well as possible ~eld initiation of this
drug [77]. In a planned system, the EMS providers,
potentially in conjunction with emergency department
physicians, would determine the hospital most appro-
priate for the patient’s condition.

Prehospital equipment and resource issues include
properly equipped ambulances (preferably with para-
medics on board), a dispatch system, the 9-1-1 staff, the
agency or agencies providing ~rst responders, and the
ambulance system. A manual or automated external
de~brillator should be available on emergency vehi-
cles. Automated external de~brillators now permit ba-
sic-level EMTs  and ~rst responders,  as  well  as  the
traditional ACLS (paramedic) providers, to de~brillate
the victim [8].

Prehospital providers need education and training
about management of AMI and the problem of delays.
Curricula for prehospital providers at all levels should
include objectives for management of sudden cardiac
arrest patients as well as objectives for handling injury
and trauma patients. For the cardiac arrest patient,
trained emergency medical dispatchers are needed to
give telephone instructions to bystanders for CPR [78].
First responders need training in the use of automated
external de~brillators (if these providers are able to
respond more quickly than ambulances). In terms of
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CQI, recommendations for improving prehospital sys-
tems and preparation of personnel have been pre-
viously published [6–8].

Healthcare sites

Managed care settings. The payors of medical care
must be educated regarding the planning and manage-
ment of  care for patients  with  acute  coronary syn-
dromes. These patients provide a unique challenge for
various payor systems trying to provide a high level of
quality medical care and to limit costs, for example, the
movement toward integrated healthcare systems [79].

In the area of action plans and protocols for man-
aged care settings, telephone triage and contact with
patients experiencing symptoms of acute coronary
syndromes are an important consideration. The policy-
making committee in a managed care setting should
provide clear instruction and training for staff mem-
bers.  When a  patient who has symptoms that  may
indicate an acute coronary syndrome either phones or
walks into the of~ce and seeks advice, of~ce staff must
not waste time contacting a physician. Instead, they
need the authority and the training to triage these
patients to EMS and the emergency department im-
mediately. If a managed care organization has an
authorization line, it  must  have a  protocol for staff
members to use to identify patients who need emer-
gency referral and quick access to the EMS system.

Equipment and resource issues are the same as in
other healthcare facilities, including the need for onsite
de~brillators and 12-lead ECG machines to accommo-
date walk-in patients who present with chest pain.

In terms of education and training, managed care
settings should design education programs for en-
rollees about cardiac emergencies. Health plans should
give  patients  an  information card that  explains the
steps to take in an emergency, particularly the common
symptoms of a heart attack: chest pain or shortness of
breath. For example, patients with known coronary
heart disease (who are at high risk for a future cardiac
event) might be given an instruction sheet telling them
that if the chest pain is new, different, or unrelieved by
usual therapy within 15 minutes, they should call 9-1-1
or dial (in those areas where 9-1-1 is not available) the
seven-digit telephone number to access EMS [65].

Staff members need to have ongoing CPR instruc-
tion and training in use of onsite de~brillators. They
need to be educated about the essentials of early rec-
ognition and response to patients who call or walk in
with symptoms of AMI or acute ischemia. In this re-
gard, of~ce staff should be given the training and
authority to triage these patients to EMS and the
emergency department immediately. If a managed
care organization has an authorization line, it must
have a protocol for staff members to use in identifying
which patients need emergency referral, including how
to quickly access the EMS system. The plan hotline
should have the training and authority to triange these

patients to EMS and the emergency department. Fi-
nally, they should be educated in counseling strategies
with high-risk patients and their families.

A continuous approach for improving quality should
be part of any of~ce- or clinic-based triage system
wherein information is collected about triage and re-
ferral processes (e.g., using a log sheet for telephone
calls for chest pain). The policymaking committee in a
managed care setting and/or the physician/staff can
review these data and modify procedures when the
data indicate potential problems. Also for CQI pur-
poses, various payors should carefully plan the manner
of handling these patients and continuously evaluate
their system to reduce the delay in those patients with
acute coronary syndromes.

The plan should track the time from patient symp-
tom onset to the ~rst call from the patient or family to
the administration of thrombolytic therapy or other
acute intervention, if indicated, to learn where the de-
lays are occurring and to reduce them where possible.
Plans must be assessed to understand how they ~t into
the overall regional plan. Criteria for measuring qual-
ity and outcomes of care for the acute cardiac patient
need to be developed and adopted by managed care
organizations [80]. Research is needed to identify and
develop reliable methods for risk strati~cation of pa-
tients with acute coronary syndromes that examine
both short-term and long-term outcomes.

In managed care settings, requirements for patients
to contact their primary care physician or an authori-
zation service before proceeding to the emergency de-
partment may  contribute to delay. However, delays
that are associated with managed care have not been
systematically compared with those associated with
fee-for-service [65].

Other healthcare facilities/clinics. Other health-
care facilities need to plan as well for patients who may
present with symptoms and signs of acute coronary
syndromes. Continuous assessment and improvement
of the four essential components are as important here
as in the hospital setting. Patients should be educated
about accessing emergency cardiac care in a timely and
appropriate manner. This is especially important for
patients  with heart disease or at signi~cant risk  of
heart disease. The staff in this setting also need in-
struction on the early recognition and management of
patients with AMI, the problem of delays in treatment,
and effective counseling strategies. The same expedi-
tious telephone triage system as described under Man-
aged Care Settings needs to be in place. Protocols for
handling walk-in patients need to be posted along with
emergency telephone numbers.

If there is insuf~cient volume of patients at the fa-
cility to warrant a de~brillator, an action plan for im-
mediate identi~cation and triage should be developed
and posted so that the EMS system is activated imme-
diately. Staff members in these settings must know
how to quickly move the patient to the appropriate
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facility. In large urgent care centers, the staff needs to
have ongoing CPR instruction and training in use of
automated external de~brillators. Again, the staff need
to know how to recognize and respond to patients who
call or walk in with possible acute ischemia, and how to
access the EMS system and minimize delays. Provid-
ing thrombolytic therapy at the site might be consid-
ered.

Healthcare providers need to be aware of commu-
nity resources for optimal care of patients with acute
coronary syndromes. They may wish  to  become  in-
volved in efforts to improve regional planning efforts.
Their technical input  and leadership  can contribute
greatly to the improvement of healthcare delivery sys-
tems that are regional in scope.

Worksite/industry

Each worksite/industry should have an action plan and
protocols, and every worker should know how to acti-
vate that plan and how to access the EMS system. This
may mean calling 9-1-1 or the appropriate seven-digit
emergency number directly. In some cases, the call
should be to a response team at the worksite with a
secondary call to 9-1-1. In other cases, the call should
be ~rst to 9-1-1, then to a special response team. What-
ever the plan, all the employees need to know it. A
sticker  on the telephone is a good  reminder of the
correct number to call. If the worksite has its own
telephone answering point, personnel need to know the
triage protocols and the appropriate use of the facili-
ties. The policies should be posted. Everyone should
know how to access the EMS system. If available, the
emergency number at the worksite should be posted
and answered promptly by personnel trained to handle
the call. The plan should take into consideration the
distance to the appropriate hospital and determine
what procedures should be done on site and what pro-
cedures should be transported.

If the worksite provides emergency equipment, the
location and upkeep of that emergency equipment
should be addressed in company policies. As far as
education and training are concerned, personnel at
worksites/businesses should be trained to provide
CPR and automated external de~brillation if appropri-
ate. Large worksites/businesses may elect to have
trained ~rst responders, possibly with automated ex-
ternal de~brillators, to augment the system. If the fa-
cility has its own health unit, then that unit should be
trained to handle the patient promptly and move the
patient to the appropriate facility expeditiously.

Other public settings

Representatives of public facilities, academic institu-
tions, and voluntary and civic group organizations can
best contribute at the regional level through involve-
ment with experts to ascertain the essential compo-
nents  of  an  optimal community plan for emergency
cardiac care and to assess their own community’s

status. They can contribute greatly as advocates of
optimal healthcare delivery systems for AMI patients.
In general, public facilities need to be handled in the
same way as worksites. There are similar considera-
tions for planning purposes. Academic institutions
with health science centers may be able to conduct or
synthesize relevant research for community applica-
tion.

Home settings

For patients and their family members/signi~cant oth-
ers, essential components   include an action   plan
(equivalent to a protocol), and education and training.
High-risk patients and their families should learn ap-
propriate responses to acute situations. The physician
(or nurse with physician collaboration) should work out
in advance an action plan for the patient. This plan
should be familiar to the patient and the patient’s fam-
ily [65]. The appropriate healthcare provider needs to
discuss with the patient and family how to recognize
acute coronary syndromes and what actions to take.
Identi~cation of an appropriate facility should be made
for a variety of circumstances, that is, at home, at work,
on vacation, and other contingencies. The action plan
should include a review of the health insurance cover-
age and instructions. Preidenti~ed actions may shorten
the decision time by the patients and the family, and
thereby hasten the initiation of therapy [65].

Conclusions

Because patients usually begin to experience acute
coronary syndromes outside of the hospital and pre-
sent to a variety of people and settings, it is important
that every community develop a plan for enhancing
access to timely and optimal care. The public, EMS,
and healthcare systems and personnel must work to-
gether to achieve early recognition of all patients with
acute coronary syndromes, including sudden cardiac
arrest, and must be prepared to give rapid, safe trans-
port to the nearest facility suited to a patient’s needs.

Community planning by individuals, groups, and or-
ganizations involved in facilitating access to timely and
optimal care of these individuals requires attention to
a number of general considerations: community assess-
ment and planning models, and the four essential com-
ponents of action plans and protocols, equipment and
resources,  education  and training, and CQI and re-
search (Table 1).

Implementing the community plan involves the
relevant community partners and groups assessing the
essential components in a number of settings and de-
veloping implementation strategies. This includes:

• Planning at the regional level;
• Addressing such issues as hospital categorization

and triage in the prehospital setting;
• De~ning an emergency plan in physicians’ of~ces for
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the patient who calls or walks in with symptoms of
acute ischemia;

• Advising high-risk patients to make their own plans
for a personal cardiac emergency; and

• Having emergency equipment and action plans in
public facilities.

Such planning will not only improve the quality of care
for patients with acute coronary syndromes, including
sudden cardiac death, but also may improve the overall
cost effectiveness of the system by reducing redundan-
cies, although this information has not been demon-
strated scienti~cally.

Finally, the CVD morbidity and mortality problem
is too large and complex, and resources too limited,
for any one group to solve. Partnerships and leader-
ship are necessary to make proposed community plan-
ning efforts work. Leadership is required to coalesce
these  divergent and multidisciplinary  groups into  a
comprehensive approach to community planning for
reducing CVD morbidity and mortality. Only then can
the  community  truly become the ultimate coronary
care unit.

Glossary of Terms

Acute coronary syndromes. as used in this paper en-
compass patients with acute myocardial infarction
(MI) (non–Q-wave MI [nontransmural] or ST-seg-
ment elevation/Q-wave MI [transmural]), unstable
angina, including sudden cardiac arrest.

Acute myocardial infarction (AMI). heart attack, the
necrosis or death of heart tissue due to the blockage
of coronary arteries in the heart, resulting in inade-
quate oxygenation to the heart muscle itself.

Advanced cardiac life support (ACLS). attempts at
restoration of spontaneous circulation using basic
CPR plus advanced airway management, endotra-
cheal intubation, de~brillation, and intravenous
medications.

Angina pectoris. chest pain, the presenting symptom
in most patients with AMI. The pain is frequently
severe, but there may be minimal or, on occasion, no
discomfort. The discomfort is usually substernal and
may radiate to the epigastric region, jaw, shoulders,
elbows, or forearms. Usually described as a heavi-
ness, tightness, or constriction, but occasionally as
indigestion or a burning sensation (see also Stable
angina pectoris and Unstable angina pectoris).

Angioplasty. percutaneous transluminal coronary
angioplasty (PTCA), a nonoperative procedure that
uses a balloon catheter to increase the luminal di-
ameter of obstructed coronary arteries and to im-
prove coronary blood _ow.

Automated external de~brillator (AED). small, port-
able device capable of automatically detecting and
treating ventricular ~brillation,  a major cause of
sudden cardiac arrest.

Basic life support (BLS). includes recognition of car-
diac arrest, access to the EMS system, and basic
CPR.

Cardiac arrest. the cessation of cardiac mechanical ac-
tivity, con~rmed by the absence of a detectable
pulse, unresponsiveness, and apnea.

Cardiac catheterization. an invasive procedure used to
visualize the heart’s chambers, valves, great ves-
sels, and coronary arteries.

Cardiopulmonary resuscitation (CPR). a series of ex-
ternal chest compressions and rescue breaths to
provide lifesaving cerebral and coronary blood _ow
during cardiac arrest.

Chain of survival. the American Heart Association’s
concept has four components: early access to the
EMS system, early CPR by  bystanders  or ~rst-
responder rescuers, early de~brillation, and early
ACLS.

Community planning. the development of a plan by
individuals, groups, and organizations utilizing com-
munity assessment and planning to facilitate access
to timely and optimal care for patients with acute
coronary syndromes.

Congestive heart failure. a complex clinical syndrome
that results from the heart’s inability to increase
cardiac output suf~ciently to meet the body’s meta-
bolic demands.

Coronary artery bypass graft surgery (CABG). a re-
vascularization procedure to increase coronary
blood _ow by taking veins from other parts of the
body and grafting them onto the diseased coronary
artery above and below the blockage.

Coronary artery disease. a disorder of the coronary
arteries that ultimately leads to obstructed blood
_ow to the myocardium as a result of atherosclerosis
or thrombus formation inside the vessel lumina.

De~brillation. the delivery of an electrical current to
the heart by means of conducting paddles placed on
the intact chest or directly on the heart when the
chest is  opened,  to restore a  cardiac  rhythm for
effective circulation.

Emergency medical dispatcher (EMD). a trained pub-
lic safety telecommunicator with the additional
training and speci~c emergency medical knowledge
essential for the ef~cient management of processing
9-1-1 calls and other emergency medical communi-
cations.

Emergency medical services (EMS). aid delivered by
a person who responds to medical emergencies in
an of~cial capacity as an emergency or EMS pro-
vider, usually an EMS responder and an EMS dis-
patcher.

Emergency medical technicians (EMTs). emergency
personnel trained in BLS.

First responder. the ~rst person to arrive at the scene
of a cardiac arrest and intervene,  either trained
emergency personnel, ~re~ghters, police of~cers, or
bystanders knowledgeable in BLS.

Golden  hour. the  window  of opportunity, de~ned in
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trauma literature as 60 minutes for response and
intervention for trauma victims.

Patient/bystander. a layperson citizen who witnesses
or comes across a patient in sudden cardiac arrest.

Reperfusion. the reestablishment of blood _ow to the
heart by thrombolytic therapy and/or angioplasty.

Revascularization. the restoration of blood supply by
means of a vascular graft or prosthesis.

Stable angina pectoris. angina characterized by effort-
induced chest discomfort, with or without radiation,
lasting from a few seconds to 15 minutes. It is gen-
erally relieved by rest, removal of provoking fac-
tors, or sublingual vasodilators.

Sudden cardiac arrest (sudden cardiac death). the sud-
den cessation of circulation, usually due to irregular
ventricular rhythms, most notably ventricular
~brillation.

Tissue plasminogen activator (t-PA). a thrombolytic
therapy agent that binds speci~cally to ~brin in the
thrombus and converts entrapped plasminogen to
plasmin, initiating local thrombolysis.

Thrombolytic therapy. the infusion of agents that
stimulate the conversion of plasminogen to plasmin
by various mechanisms acting directly to lyse
formed thrombi.

Unstable angina pectoris. angina characterized by pain
that lasts longer than stable angina, occurs more
frequently, and may be precipitated by factors other
than effort or activities.

Ventricular ~brillation. severe derangement of the
heartbeat that usually terminates fatally within 3–5
minutes unless it is promptly stopped.

Appendix A
Background Rationale for Timely
and Optimal Care of Patients with
Acute Coronary Syndromes

Scienti~c basis

The following section contains background information
pertaining to the science base for the early identi~cat-
ion and treatment of patients with AMI, including sud-
den cardiac arrest. This science base provides impor-
tant rationale for communities to develop a plan to
ensure timely response and triage.

Cardiac arrest/sudden cardiac death. Witnessed
cardiac arrest victims have a signi~cantly better sur-
vival rate than those who suffer an unwitnessed car-
diac arrest. Therefore, most survivors of cardiac arrest
are from the group of patients whose collapse is wit-
nessed by a bystander, who receive CPR within 4–5
minutes, and who receive ACLS care (e.g., de~brilla-
tion, intubation, drug therapy) within the ~rst 10 min-
utes [24]. Time is a critical determinant in the outcome
of cardiac arrest victims. The earlier the victim is
de~brillated, the greater the chance of survival [36].

The importance of early de~brillation has been
emphasized in a number of recent publications
[25–35,37–51]. Systems designed to reduce the time to
de~brillation, CPR, and the arrival of ACLS-certi~ed
paramedics have been shown to be bene~cial (Figure
5). BLS de~brillation has been shown to reduce the
relative risk of death for out-of-hospital cardiac arrest
victims in ventricular ~brillation [81]. However, other
research [82] has shown that in a fast-response urban
EMS system served by paramedics, the impact of add-
ing ~rst-responder de~brillation appears to be small,
and that early de~brillation alone cannot overcome a
community’s low rates of bystander CPR.

Widespread use of automated external de~brillators
in public places holds promise to decrease the time
interval from cardiac arrest to de~brillation [83]. Yet
studies of community use of automated external
de~brillators suggest that identi~cation of a target
group is important, skill retention is an issue for those
trained in its use, and automated external de~brillators
need to be applied as part of a system [48,84–88].

Acute myocardial infarction. In recent years, im-
mense strides have been made in the identi~cation and
treatment of AMI with the development of an arma-
mentarium of powerful technologies and drugs. Throm-
bolytic agents, angioplasty [9,12–15], and coronary ar-
tery bypass surgery can reestablish blood _ow to the
infarcting areas. As a consequence, signi~cant reduc-
tions in mortality and morbidity are now possible.

Controlled trials of thrombolytic agents have shown
signi~cant and substantial reductions in acute mortal-
ity, with bene~t markedly outweighing risk [16–18,
20,21]. Thrombolytic therapy for patients with AMI
has signi~cantly greater bene~t for those treated
within the ~rst or second hours after the onset of symp-

Fig. 5. Survival rates are estimates of probability of survival
to hospital discharge for patients with witnessed collapse and
with ventricular ~brillation as initial rhythm. Estimates are
based on a large number of published studies, which are collec-
tively reviewed in references 75 and 89. (Reproduced with per-
mission from Textbook of Advanced Cardiac Life Support, 2nd
ed. 1994. Chapter 20, Automated external de~brillation [26].
Copyright American Heart Association.)
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toms than those treated in the third to sixth hours [22]
(Figure 6). There is modest but signi~cant bene~t for
patients treated between 6 and 12 hours after the onset
of symptoms as opposed to those treated beyond that
time [23]. Given the rapid decline in bene~t, the poten-
tial for myocardial salvage is substantially greater for
patients who present within the ~rst 1–2 hours after
symptom onset, with 60 minutes or less being the opti-
mal time to treatment (Figure 7).

Time is, therefore, a critical factor in the identi~cat-
ion and treatment of patients with AMI and has re-
sulted in a new paradigm for the management of these
patients: the possibility of interrupting the infarction
process in its early stages [5]. Investigators in Seattle
showed that eligible patients with AMI, treated with
thrombolytic therapy within 70 minutes of symptom
onset, have a very low mortality and very little muscle
loss with an event [52] (Figure 8). However, the time
to treatment in many areas is 3–4 hours from symptom
onset [90].

Sources of delay

As therapies have become increasingly more effective,
delays in treatment initiation and lack of the imple-
mentation of these therapies pose major barriers to
effective management. Thus far, efforts to provide ap-
propriate access to timely and optimal care to patients
presenting with acute coronary syndromes are gener-
ally not organized into a uni~ed, cohesive system in
communities across the United States. Following are
ways that delays can occur, as described in the litera-
ture  and  highlighted by the National Heart Attack
Alert Program.

Patient/bystander factors. Onset of symptoms of
acute coronary syndromes almost always occurs when
the patient is in the community outside of a hospital
setting. Studies have reported median ranges in delay
time from just under 2 hours to 6.5 hours; 26–44% of
patients delay more than 4 hours before seeking care
[3].

Researchers have identi~ed sociodemographic fac-
tors, clinical characteristics, and patient activities that
predict long prehospital delay times. Knowledge of
these characteristics and activities is important for
communities to perform their initial assessment of

Fig. 6. Absolute 35-day mortality reduction versus treatment
delay. Closed circles indicate information from trials included
in FTT analysis. Open circles indicate information from addi-
tional trials. Small squares indicate data beyond scale of x/y
cross. The linear (34.7 2 1.6x) and nonlinear (19.4 2 0.6x 1

29.3x21) regression lines are ~tted within these data, weighted
by inverse of the variance of the absolute bene~t in each data-
point. Large black squares indicate average effects in six time-
to-treatment groups (areas of squares inversely proportional to
variance of absolute bene~t described). (From Boersma E,
Maas ACP, Deckers JW, Simoons ML. Early thrombolytic
treatment in acute myocardial infarction: Reappraisal of the
golden hour. Lancet 1996;348:771–775 [22]. by the Lancet, 1996.
Reproduced with permission.)

Fig. 7. Infarct size versus time to treatment. (From Every NR, Weaver WD. Prehospital treatment of myocardial infarction. Curr
Probl Cardiol 1995;J:7–50 [15]. Reproduced with permission.)
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their sociodemographic pro~le, and they have already
been described in detail [3,62].

Of particular interest to communities is this fact: the
person to whom a patient presents can either facilitate
entry into the care system or inhibit it [3]. Researchers
have considered the role of physicians, family, and
friends in helping patients make a decision to go to an
emergency department. Before calling 9-1-1 or taking
any transportation to the hospital, the majority of pa-
tients consult someone — either a layperson or a phy-
sician [91,92].

Paradoxically, if patients call a physician, delays are
signi~cantly increased [91,93–96]. Physicians may not
be readily available at the time of the call (leading to
delays while of~ce or telephone service staff try to
reach them) or they may give advice that increases the
delay to treatment. If patients consult a friend, co-
worker, or stranger, they come to the emergency de-
partment more quickly than if they consult a family
member [91,97]. Patient interviews [91] have sug-
gested that family members are more easily dissuaded
by the patient from calling 9-1-1 than are nonrelatives,
particularly workmates and strangers.

EMS-associated access to care issues. The pre-
hospital action phase in most communities only adds an
average delay time of 7–22 minutes [94,98–100]. Use of
9-1-1 (or a seven-digit emergency number) to access
EMS has been shown to decrease time to reperfusion
with thrombolytic therapy by as much as 60 minutes
for individuals with symptoms and signs of an AMI, as
compared with patients who transport themselves [52].

Signi~cantly, only 50% of patients with symptoms of a
heart attack use the EMS system [53,54]. Gurwitz et al.
[62] reported that only 42% of 2409 persons hospital-
ized for acute myocardial infarction between October
1992 and July 1993 in Minnesota used EMS. Very rural
areas may have longer delays [98,99].

Hospital-related access to care issues. AMI    pa-
tients have been reported to have variable outcomes
depending on various qualities of the institution to
which they are taken [101–104]. Such reports have im-
plications for where patients with possible AMI/acute
coronary syndromes should be taken when (ideally)
being transported by EMS.

Other triage issues are unique to patients with AMI
or sudden cardiac arrest. Hospitals in communities
may have different capabilities, such as cardiac cath-
eterization and primary angioplasty. There have been
some reports of a relation between higher volume of
angioplasty and outcome for patients [9,105]. Patients
with an AMI complicated by cardiogenic shock may
need a full-service cardiac center. On the other hand,
patients in cardiopulmonary arrest require the re-
sources of the closest facility available, given the im-
portance of immediate reversal and stabilization of this
condition.

Once a patient arrives at an emergency department,
any delays may compromise the effectiveness of reper-
fusion therapy if the patient is eligible [5]. Elapsed
time from hospital presentation to starting throm-
bolytic therapy was a median of 57 minutes in a large
registry of 1073 U.S. hospitals during 1990 through
1993 [105]. Ultimately, for public education and prehos-
pital management to be effective, treatment facilities
must approach the capabilities that current knowledge
and technology allow.

Other factors. There are a paucity of data that exam-
ine the role of ~nancial barriers in the access to timely
and optimal care of individuals with acute coronary
syndromes. Outcome studies examining different
healthcare delivery systems and access to timely and
optimal care for AMI patients are needed.

Appendix B
Community Planning Models

There are a number of models that communities may
wish to consider in planning for the timely access to
care and treatment of individuals with acute coronary
syndromes. These models each provide a framework
that describes the relationship among the community
partners, as well as an approach to community plan-
ning.

According to community organization theory, the
community system includes individuals, subsystems,
and the interrelationships among the subsystems. The
important subsystems for any community consist of

Fig. 8. MITI: Effect of time to treatment ,70 minutes versus
$70 minutes on infarct size and 30-day mortality. * From on-
set of symptoms for patients with acute myocardial infarction.
(From Weaver ED, Cerqueria M, Hallstrom AP, et al. Prehos-
pital-initiated vs hospital-initiated thrombolytic therapy. The
Myocardial Infarction Triage and Intervention Trial [52].
JAMA 1993;270:1211-1216. ©1993, American Medical Associa-
tion. Reproduced with permission.)
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the following sectors: political, economic, health, educa-
tion, communications, religious, recreational, the social
services, voluntary and civic groups (e.g., health-re-
lated agencies, political actions groups, and other
grassroots groups), and other groups that may be
speci~c to particular communities. Change in one sec-
tor of the community usually stimulates changes in
other parts  of the system. Also, from a community
organization perspective, the target of change is gen-
erally the entire community. Making changes at the
system level will maximize the rapid dissemination of
those changes throughout the various sectors of the
system [107].

Brach [107] has suggested that solutions to commu-
nity problems vary by community. Some models by
which to approach the community to mobilize it around
an issue or problem are the advisory board, coun-
cil/panel, coalition, lead agency, informal network,
grassroots, or advocacy models.

Two public health models have the health depart-
ment as the lead agency in assessing the health prob-
lems of the community, convening community repre-
sentatives to prioritize the community health
problems, identifying and implementing interventions,
and evaluating the effectiveness of the interventions.

The Assessment Protocol for Excellence

in Public Health (APEXPH)

The APEXPH model for community health planning
emphasizes the role of the local health department in
providing leadership on community health issues. This
involves assessing and improving its capacity to ad-
dress community health issues, setting appropriate
policies, and shaping programs to address community
needs. This model is characterized by three phases: (1)
In the organizational capacity assessment phase, the
health department director and staff examine whether
they have the organizational and administrative capac-
ity to collaborate with key community groups on devel-
oping a community health plan. (2) In the community
process phase, representatives of different sectors of
the community meet with health department staff to
review data on health problems and to identify priori-
ties for action. In this phase, a community advisory
committee  is established  to mobilize  community re-
sources and monitor developments regarding local
health issues. (3) In the ~nal phase, completing the
cycle, policies and plans are developed, monitored, and
evaluated to ensure that they are implemented effec-
tively [108].

The Planned Approach to Community

Health (PATCH)

The primary goal of PATCH is to develop a practical
mechanism through which effective community health
education can be targeted to address local-level health
priorities [109]. This health planning model, developed
by the Centers for Disease Control and Prevention

[110] and community health organizations, emphasizes
community involvement in each phase of the plan (Fig-
ure 9). During phase I, the state or local health depart-
ment or other local/community agency introduces the
health promotion idea to the community, members of
the community are recruited to form a PATCH commu-
nity group, and training sessions are held to help the
PATCH group  identify  community health  needs.  In
phase II, data on local health problems are collected,
and training sessions are held on interpreting the data
and planning the health promotion program. During
phase III, the PATCH community group identi~es the
priority health needs and target populations, and es-

Fig. 9. The PATCH model. (From Steckler et al. [111]. This
~gure is reprinted with permission from the Journal of Health
Education, April 1992, page 176. The Journal of Health Educa-
tion is a publication of the American Alliance for Health,
Physical Education, Recreation and Dance, 1900 Association
Drive, Reston, VA 22091.)
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tablishes the objectives for the health promotion effort.
During phase IV, a comprehensive health intervention
strategy is developed and implemented, and in phase
V, the intervention strategy is monitored, assessed,
and evaluated. The PATCH model can be adapted so
that communities can address speci~c health needs or
speci~c populations.

Regardless of what model communities select to ad-
dress their community health priorities, integral steps
in community planning include:

• Building a coalition with relevant stakeholders
• Using community data to identify problems and

causes
• Developing and testing solutions and interventions

based on consensus
• Implementing interventions
• Evaluating the intervention process and outcomes

using coalition-generated targets

Local health departments can potentially contribute
a great deal by bringing the issue of community plan-
ning into the focus of EMS of~ces and cardiovascular
disease community programs.

EMS of~ces in the state and local health depart-
ments have traditionally focused on improving EMS
systems for victims of trauma, while cardiovascular
disease programs have been concerned with cardiovas-
cular prevention, treatment, and control. Community
planning for the  acute cardiac patient bridges  both
sectors (Figure 10). Prehospital care and transport of
the acute cardiac patient should be an important issue
for EMS of~ces. Early recognition and response should
be part of community education programs for individu-
als with diagnosed heart disease and with other risk
factors or the general public. The application of the
PATCH or APEXPH models can assist with this inter-
section of priorities to the mutual bene~t of both enti-
ties.

Appendix C
Guidelines for the Categorization of
Hospital Emergency Capabilities*

The optimal care of adult patients with acute cardio-
vascular diseases depends on the clinical charac-
teristics of the patient’s presentation. Patients with
cardiac arrest must receive basic and ACLS, including
de~nitive care, within minutes for any chance of recov-
ery.  Thus, because the rapidity of  treatment  is  the
paramount consideration, patients should be cared for
at the nearest facility that can deliver such care. Less
unstable cardiac patients should be transported to fa-
cilities that have at least intensive care capabilities.
Even more complicated cardiac patients should be
taken to facilities with cardiac catheterization and open
heart surgery capabilities. Each locale should develop
the best possible plan for achieving these goals. It is a
local responsibility to scrutinize the facilities and re-
sources available and to make determinations concern-
ing the best means to optimize the use of facilities. The
advent of helicopter and ~xed-wing airplane transport
should permit most areas to have access to a higher
level of care in less than 60 minutes. In most instances,
transport for this duration can be accomplished safely
if a prospective plan for safe transport has been devel-
oped and appropriate resources committed. For the
urban setting EMS personnel may be responsible for
appropriate triage, whereas in a suburban or rural set-
ting the patient may be taken ~rst to a facility with less
than an optimal level of care and then secondarily
transported to an appropriate level after being stabi-
lized.

Types of facilities

Level I — Tertiary cardiac care facility. Tertiary
cardiac care facilities must have the equipment and
staff necessary to provide intensive care, open heart
surgery, cardiac catheterization, coronary angiogra-
phy, and coronary angioplasty. Physician, nurse, and
technical staf~ng should be suf~cient to provide rapid
and quality care. The presence of appropriate subspe-
cialists is mandatory. Cardiac patients in shock, with
refractory recurrent ventricular tachycardia, or with
chest pain with pulmonary edema should be preferen-
tially brought to tertiary care facilities as soon as pos-
sible.

Level II — Secondary cardiac care facility. A
secondary cardiac care facility should have an inten-
sive care unit for the treatment of cardiovascular pa-
tients. Physicians and nurses caring for such patients
must be trained in basic life support and ACLS. They

Fig. 10. Regional planning for patients with acute coronary
syndromes. State (or district or local health department) health
department as lead agency.

*Source: Guidelines for the Categorization of Hospital Emer-
gency Capabilities, American Medical Association, copyright
1989 [74]. (Reproduced with permission.)
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should know how to utilize monitoring equipment, in-
cluding that necessary for the monitoring of hemody-
namics. A secondary cardiac care facility should be able
to administer thrombolytic agents and to insert Swan-
Ganz catheters and transvenous pacemakers when in-
dicated. The facility should be able to diagnose, treat,
and care for patients with myocardial infarction, unsta-
ble angina pectoris, congestive heart failure, cardiac
arrhythmias, pericarditis, cardiomyopathy, and other
routine cardiac problems, both emergently and there-
after. Adequate staf~ng and continuing education
should be available to ensure that longer term care can
be provided for the majority of these patients in the
secondary cardiac care facility. These capabilities
should permit the ef~cient care of nearly 85% of all
cardiac emergencies. It is the responsibility of the sec-
ondary facility to have a plan to ensure that patients
requiring cardiac catheterization, open heart surgery,
or angioplasty can be expeditiously transferred to an
appropriate tertiary care facility.

Level III — Primary cardiac care facility. The
purpose of a primary cardiac care facility should be to
stabilize cardiac patients for transfer to a higher level
of care. The primary care facility should have an emer-
gency department staffed 24 hours per day by physi-
cians and nurses capable of resuscitating or stabilizing
cardiovascular patients. Personnel should be trained in
basic life support and ACLS. In areas where a higher
level of care is available within a reasonable transport
time, the EMS system should transport all cardiac pa-
tients, except for those with cardiac arrest, to the ap-
propriate higher level of care. Hence, the primary care
facility should only care for walk-in cardiac patients
and those who are severely unstable, including those in
cardiac arrest. In more rural settings, where a larger
number of unstable patients may be brought to the
primary care facility, facilitated arrangements for
transfer to a more appropriate facility should be in
place. It is acknowledged that in some areas even un-
stable cardiac patients might receive continuing care

at a primary facility if transfer is not feasible. These
facilities should be upgraded to a secondary level of
cardiac care as soon as possible.

Patient triage

Patients with cardiac arrest should be brought to the
closest facility capable of handling cardiac arrests. If
there is a choice of hospitals with less than 2–5 minutes
difference in transport time, the higher level of care is
preferred. If a cardiac arrest patient is resuscitated at
a primary care facility, the patient should be trans-
ferred as soon as logistically possible. Patients may be
transferred to a secondary or tertiary facility unless
the clinical care of the patient requires facilities unique
to the tertiary center.

Cardiac patients should preferentially be brought
to secondary or tertiary care facilities. Patients with
chest pain, congestive heart failure, or arrhythmias
should be taken to secondary or tertiary facilities
wherever possible. Patients should have the opportu-
nity to choose the hospital to which they are taken
directly or transferred, when and  wherever logisti-
cally possible, to ensure their right to choose their own
physician and to facilitate continuity of care. The sta-
ble cardiac patient should be transported to the hos-
pital of his or her choice, when and wherever possible
logistically; the local area should develop a plan that
determines under what conditions patient choice can
be met considering time and distance variables. This
may require  extra  staf~ng  and  prolong the periods
needed for transport, stabilization, and subsequent
transfer.

Patients with shock, recurrent or refractory ven-
tricular tachycardia, or chest pain with pulmonary
edema should preferentially be taken to a tertiary care
facility whenever possible because these patients are
more likely to need catheterization or open heart sur-
gery. All secondary care facilities should develop ar-
rangements for the rapid transfer of patients to a ter-
tiary care facility for patients needing catheterization
and/or surgery.

Levels

I II III
Tertiary Secondary Primary

A. Hospitalization Organization
1. Medical departments/divisions/services

(each staffed by quali~ed specialists)
Anesthesia E D
Cardiac surgery E
Cardiology E D
Critical care (or cardiology) E E D
Emergency medicine E E E
Family practice E E D
Internal medicine E E D
Psychiatry E D
Radiology E E E
Social/rehab E E
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Levels

I II III
Tertiary Secondary Primary

2. Specialty availability
This requirement may be ful~lled by in-house
house physicians with special competence
in the care of patients with cardiac
emergencies as judged by the chief of the
respective service and who are capable of
initiating measures directed toward
stabilizing the patient and beginning the
patient management process. Staff
specialists are to be on call and promptly
available for consultation and on-site
supervision.

In-hospital
Emergency medicine E E E
24-hour in-house coverage E E
24-hour in-house coverage with Swan- E , 30 min
Ganz, arterial line, and pacemaker abilities

On-call and promptly available outside hospital
Anesthesiology E
Cardiac surgery E
Cardiology E D
Hematology E D
Nephrology E D
Neurology E D
Pulmonary E D
Radiology E D

B. Special facilities/resources/capabilities
1. Emergency Department

a. Personnel
(1) Designated Medical Director E E E
(2) Physician(s) with special E E E*

competence in care of patients
with cardiac emergencies on duty
in Emergency Room 24 hours a
day (*in rural areas where there
is inadequate volume of patients,
simultaneous arrival is
acceptable)

(3) Adequate nursing staf~ng E E E
(4) Physician and nurse training E E E

equivalent to BLS and ACLS
b. Equipment — for resuscitation and to

provide life support for the critically
or seriously injured shall include but
not be limited to:
(1) Airway control and ventilation E E E

equipment, including
laryngoscopes and endotracheal
tubes of all sizes, bag-mask
resuscitator, sources of
supplemental oxygen, and
mechanical ventilator

(2) Suction devices E E E
(3) Electrocardiograph-oscilloscope E E E

de~brillator
(4) All standard intravenous _uids E E E

and administration devices,
including peripheral and central
intravenous catheters and
cannulation
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Levels

I II III
Tertiary Secondary Primary

(5) Drugs and supplies necessary for E E E
emergency care

(6) Pacemaking equipment E E D
(7) X-ray capability, 24-hour E E E

coverage by technicians
(8) Communication system to notify E E E

hospital of impending arrival of
emergency cardiac case

(9) Immediate access to clinical E E E
laboratory services

(10) Ability to administer E E D
thrombolytic agents

2. Intensive Care Units (ICU) — for cardiac
patients, ICUs may be separate specialty
units
a. Designated Medical Director E E
b. Physician on duty in ICU 24 hours a E E

day or immediately available in-hospital
c. Adequate nurse staf~ng E E
d. Adequate clinical social work E E

coverage
e. Immediate access to clinical E E

laboratory services
f. Equipment

(1) Airway control/ventilation E E
devices

(2) Supplemental oxygen source with E E
concentration controls

(3) Cardiac emergency cart E E
(4) Temporary transvenous E E

pacemaker
(5) Electrocardiograph-oscilloscope E E

de~brillator
(6) Swan-Ganz monitoring E E
(7) Arterial pressure monitoring E E
(8) Mechanical ventilator-respirator E E
(9) Patient weighing devices E E

(10) Pulmonary function measuring E D
devices

(11) Temperature control devices E E
(12) Drugs, intravenous _uids, E E

supplies
(13) Intravenous infusion pumps E E
(14) Intraaortic balloon counter E E

pulsation
g. Respiratory care capability E E E

3. Postanesthetic Recovery (PAR) (surgical
intensive care room is acceptable)
a. Registered nurses and other essential E

personnel 24 hours a day
b. Physician (usually anesthesiologist) E

supervision in-hospital 24 hours a day
c. Appropriate monitoring and E

resuscitation equipment
4. Hemodialysis capability E D
5. Radiological special capabilities

a. Angiography of all types E E D
b. Sonography E D
c. Nuclear scanning E D
d. Computed tomography E D
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Levels

I II III
Tertiary Secondary Primary

6. Rehabilitation medicine E E
7. Echocardiography (2D and M mode) E E
8. Cardiac catheterization laboratory meeting E

national standards
9. Thrombolytic therapy E E D

10. Angioplasty E
C. Operating suite requirements/

equipment/instrumentation
1. Operating room adequately staffed and E

available 24 hours a day
2. Cardiopulmonary bypass pump oxygenator E
3. Thermal control equipment for patient and E

blood
4. X-ray capability E
5. Monitoring equipment E
6. Intraaortic balloon counterpulsation E

availability
D. Clinical laboratory services

available 24 hours a day
1. Standard analysis of blood, urine, and other E E E

body _uids
2. Coagulation studies E E D
3. Comprehensive blood bank or access to a E E D

community central blood bank, adequate
hospital storage facilities, blood typing, and
crossmatching

4. Blood gases and pH determinations E E E
5. Microbiology E E D

E. Programs for quality assurance
1. Medical care evaluation, including:

a. Special audits for cardiac deaths E E E
b. Morbidity and mortality review E E E
c. Multidisciplinary medical conference E E D
d. Medical nursing audit E E E
e. Utilization review E E E
f. Medical record review audit E E D

2. Outreach program: telephone and on-site E D
consultations with physicians of the
community and outlying areas

3. Public education: basic life support, E E
problems confronting public/medical
profession and hospitals regarding optimal
care for patients with cardiac disease,
prudent heart living, risk factor
identi~cation, and modi~cation of lifestyles

4. Quali~cation of cardiac care personnel E E E
F. Cardiac research program

May be satis~ed by clinical and/or laboratory D
research

G. Continuing education programs
1. Formal programs in continuing education

provided by hospital for:
a. Attending staff physicians E E D
b. Nurses E E D
c. Allied health personnel E E D
d. Community physicians, nurses, and D D D

allied health personnel

E 5 essential; D 5 desirable.
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