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 CURRENT
OPINION Dispatch-assisted cardiopulmonary resuscitation:

the anchor link in the chain of survival
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Purpose of review

Early bystander cardiopulmonary resuscitation (CPR) provides a vital bridge after collapse from cardiac
arrest until defibrillation can be performed. However, due to multiple barriers and despite large-scale
public CPR training, this life-saving therapy is still not rendered in a majority of cardiac arrest events. As a
result, cardiac arrest survival remains very low in most communities.

Recent findings

Several large-scale studies have shown the benefits of dispatch-assisted CPR. These studies have confirmed
that on-going dispatch-assisted CPR programs that use a simplified and abbreviated set of standardized
questions can hasten the recognition of cardiac arrest. Dispatchers can also utilize strategies to help
bystanders overcome the obstacles to beginning CPR. In some communities, dispatch-assisted CPR accounts
for up to half of all bystander CPR. Dispatch-assisted CPR programs combined with large-scale public CPR
training may be what is needed to elevate CPR rates and survival from out-of-hospital cardiac arrest
nationally.

Summary

This review focuses on the rationale and evolving science behind dispatch CPR instructions, as well as
some best practices for implementing and measuring dispatch-assisted CPR with the goal of maximizing its
potential to save lives from sudden cardiac arrest.
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INTRODUCTION

Statistical estimates suggest that almost 383 000
people experience EMS-assessed out-of-hospital
cardiac arrests in the United States every year [1].
Early bystander cardiopulmonary resuscitation
(CPR) can significantly improve the likelihood of
survival after OHCA [2]. Indeed, Sasson et al. [3

&

]
showed that any bystander CPR can increase
survival two-fold or three-fold. Yet despite this
recognition, studies estimate that a mere one in
three victims receives CPR before trained medical
rescuers arrive [4,5]. This shortfall largely explains a
nationwide survival rate of 7.6% [3

&

]. The first
minutes after cardiac arrest are decisive – advances
in subsequent emergency care are largely for naught
if bystander CPR is not started. For this reason,
dispatch-assisted CPR represents a true anchor link
in the chain of survival. Properly trained dispatchers
can provide timely instructions that elevate
bystander involvement and significantly improve
survival in their communities [6,7]. This article
focuses on the current science and rationale for
iams & Wilkins. Unautho
providing dispatch-assisted CPR instructions and
identifies some best practices for applying and
measuring this life-saving intervention.
THE IMPORTANCE OF EARLY BYSTANDER
CARDIOPULMONARY RESUSCITATION

Performing bystander CPR before the arrival of EMS
is vital for several reasons. There is a rapid decline in
cardiac substrate (adenosine triphosphate) during
ventricular fibrillation and the likelihood of survival
falls by 7–10% per minute after collapse [8,9].
Although many EMS agencies strive for response
rized reproduction of this article is prohibited.
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KEY POINTS

� Early bystander cardiopulmonary resuscitation (CPR)
can double or triple the chance of survival after out-of-
hospital cardiac arrest, but several barriers prevent the
majority of victims from receiving any bystander CPR.

� Many 9-1-1 calls requesting medical aid represent
opportunities to engage bystanders in CPR and improve
the odds of survival from cardiac arrest.

� The inability to recognize out-of-hospital cardiac arrest
is a significant barrier to bystander CPR, but properly
trained 9-1-1 dispatchers can use an abbreviated set of
questions to help lay rescuers quickly identify cardiac
arrest and perform CPR until trained medical
rescuers arrive.

� Dispatchers should direct callers in a calm, assertive
manner and give chest compression-only instructions for
adults thought to be in cardiac arrest.

� Dispatch-assisted CPR programs that continuously
measure and improve performance can significantly
improve survival from out-of-hospital cardiac arrest.

Dispatch-assisted cardiopulmonary resuscitation Bobrow et al.
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times of 4–6 min in ‘high-priority’ 9-1-1 medical
calls, it often takes longer for trained rescuers to
arrive at the scene, access and assess the victim, and
begin medical treatments [10]. Studies confirm that
bystander CPR can provide limited but adequate
coronary and cerebral blood flow until circulation
is restored [11]. There is a short period for CPR to be
successful. CPR can prolong the duration of ven-
tricular fibrillation, thus expanding the window for
successful defibrillation [12,13]. In order for CPR to
be maximally effective, it must be started without
delay after collapse. Because of these factors, dis-
patch-assisted CPR can double the rate of bystander
CPR and, thus, improve survival from cardiac arrest
[6].

Public education and CPR training campaigns
are useful wholesale approaches to increase
bystander CPR, but they confront obvious problems
Copyright © Lippincott Williams & Wilkins. Unau

Table 1. Barriers and solutions to getting cardiopulmonary

Barrier Dispatch re

Difficulty identifying cardiac arrest Apply strai

Fear that CPR will injure or harm victim Assure bys

Fear disease transmission through mouth-to-mouth contact Provide co

Lack of confidence bystander can perform CPR Assure bys

Emotional distress prevents action Assure bys

Fear of medico-legal liability Assure bys

CPR, cardiopulmonary resuscitation.

1070-5295 � 2012 Wolters Kluwer Health | Lippincott Williams & Wilk
of scale: it is numerically and financially impractical
for most communities to train enough residents to
maintain an effective citizen-rescue force. Dispatch-
assisted CPR, on the contrary, represents a more
targeted approach that can reinforce any previous
CPR training and augment the number of potential
rescuers. Communication infrastructures are
already in place, and the public largely knows to
call 9-1-1 in medical emergencies. Dispatchers can,
thus, serve as efficient force-multipliers, helping
bystanders recognize cardiac arrest events and pro-
viding ‘just-in-time’ instructions that can save thou-
sands of lives.
BARRIERS TO BYSTANDER
CARDIOPULMONARY RESUSCITATION

Any approach to increasing bystander CPR must
identify and tackle the many physical, psycholo-
gical, and communication barriers that prevent
bystanders from taking action when they see or hear
someone collapse. Population-based surveys and
interviews with lay rescuers cite several obstacles,
including inability to recognize cardiac arrest,
panic, lack of confidence, fear of causing harm, fear
of medico-legal ramifications, concerns about dis-
ease transmission, and lack of physical ability to
perform CPR [14–20]. In real-life events, these bar-
riers and their solutions are often multifactorial and
vary among populations, settings, and situations
(Table 1).

Dispatch-assisted CPR represents an opportu-
nity to overcome these barriers. Trained dispatchers
can quickly calm panic-stricken callers, help them
identify cardiac arrest, give them confidence, and
instruct them in CPR.
EARLY RECOGNITION OF CARDIAC
ARREST

Early recognition of cardiac arrest is essential to
improving bystander CPR rates and survival. Several
common presentations of cardiac arrest can confuse
thorized reproduction of this article is prohibited.

resuscitation started

sponse

ghtforward, two-question algorithm

tander that CPR will not injure or cause harm

mpression-only CPR instructions

tander that he or she can perform CPR and that dispatcher will assist

tander that he or she can perform CPR and that dispatcher will assist

tander of Good Samaritan Laws protecting citizen action
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both lay and trained rescuers and delay the start of
CPR. One such presentation is agonal respirations,
which are frequently mistaken for signs of life. These
respirations (often described as gasping, snoring,
snorting, gurgling, moaning, breathing every once
in a while, or labored or noisy or heavy breathing)
can persist for several minutes after collapse and
occur in up to half of all cases [21,22]. They represent
a brainstem reflex to ischemia and indicate
decreased but marginally adequate cerebral per-
fusion. Not surprisingly then, survival appears to
be higher if gasping is present when trained rescuers
begin resuscitation attempts. One observational
study of 1218 OHCAs found an odds ratio of 3.4
for survival to hospital discharge when EMS pro-
viders noted gasping [23].

Despite these observations, agonal breathing
can have profoundly adverse effects on survival by
postponing the recognition of cardiac arrest and the
start of CPR [24–27]. Dispatchers can be trained to
identify agonal respirations over the telephone or to
recognize them from a caller’s description [27].

It is also important for dispatchers to recognize
that ‘seizure-like’ symptoms can accompany OHCA.
Victims often twitch or shake immediately after
collapse. Although these movements are generally
brief, they can lead bystanders to mistake the event
as a seizure rather than a cardiac arrest, thus delay-
ing the start of CPR [28,29]. This is particularly true
when the victim is relatively young.
COMPONENTS OF A DISPATCH-ASSISTED
CARDIOPULMONARY RESUSCITATION
PROGRAM

Dispatch-assisted CPR programs can be built on any
scale, from the smallest 9-1-1 center to county and
statewide programs. Whatever the size, agencies
interested in building programs must first recruit
support from key decision makers, such as fire
chiefs, medical directors, and others who oversee
9-1-1 center operations. Once this support is
achieved, programs are built on three components:
protocol development, dispatcher training/continu-
ing education, and continuous quality improve-
ment (CQI) regimes that shed light on
performance. Programs should be dynamic and
include iterative feedback that helps revise protocols
and inform continuing education.
Protocols

Dispatch CPR protocols aim to recognize cardiac
arrest and begin CPR as soon as possible. An achiev-
able target is to start CPR within 1 min of call receipt.
This requires a specific mindset: dispatchers should
opyright © Lippincott Williams & Wilkins. Unautho
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assume the need for bystander CPR until proven
otherwise, rather than the other way around.
Because callers are frequently panicked, dispatchers
should take a calm, assertive approach to focus the
caller’s attention and gain his or her trust. Once the
caller is focused, the dispatcher should ask two
questions as early as possible: first, ‘is the victim
responsive/conscious?’ and, second, ‘is the victim
breathing normally?’ If the answer to both is no,
then dispatchers should provide immediate com-
pression-only CPR (COCPR) instructions for adults,
telling the rescuer to push hard and fast in the center
of the chest [30].

There are many physiologic and pragmatic
reasons for dispatchers to provide instructions for
COCPR rather than conventional CPR (CPR with
rescue breaths) for adults who suddenly collapse.
These reasons include the complexity of conven-
tional CPR instructions [31], the reduced time
required for dispatchers to provide COCPR instruc-
tions over the telephone [7], the reluctance of lay
rescuers to perform mouth-to-mouth ventilation on
strangers, and the rapid deterioration of forward
blood flow that occurs during even brief disruptions
of chest compressions [32,33].

Three randomized clinical trials comparing out-
comes from COCPR with conventional CPR support
this approach [7,34

&&

,35]. Hallstrom et al. found that
dispatchers completed conventional CPR instruc-
tions in 62% of cases, whereas they completed
COCPR instructions in 81% (P¼0.005) of cases. In
addition, conventional instructions took 1.4 min
longer to deliver than compression-only instruc-
tions. In each of these dispatch-assisted CPR trials,
COCPR provided at least comparable overall sur-
vival benefit vs. conventional CPR. The largest of
these studies showed a trend toward improved sur-
vival for victims who suffered arrests of cardiac
causes and received COCPR (15.5 vs. 12.3%,
P¼0.09 all rhythm and 31.9 vs. 25.7%, P¼0.09
shockable rhythm). Furthermore, a meta-analysis
of these dispatch-assisted CPR randomized trials
by Hupfl et al. [36

&&

] showed that COCPR was
associated with improved survival compared with
conventional CPR [14% (211 of 1500) vs. 12% (178/
1531); risk ratio 1.22, 95% confidence interval (CI)
1.01–1.46]. The absolute increase in survival was
2.4% (95% CI 0.1–4.9), and the number needed to
treat was 41 (95% CI 20–1250). Instructions for
chest compressions and rescue breathing should
be provided for children and for cases of asphyxial
arrests (e.g., drowning, drug overdose) in both
children and adults (see http://www.resuscitationa
cademy.org/downloads/DACPRToolkit1010.pdf and
http://9-1-1CPRDispatch.azshare.gov for protocol
examples).
rized reproduction of this article is prohibited.
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Training
Training should provide dispatchers with an over-
view of the what, why, and how of dispatch-assisted
CPR. Trainers should emphasize that dispatch-
assisted CPR instructions are potentially lifesaving
and part of the nationally vetted guidelines [30].
The goal is to develop a culture in which dispatch
centers pride themselves on delivering pre-arrival
CPR instructions as consistently and effectively as
possible. A train-the-trainer model can efficiently
prepare an entire dispatch center. This approach
cultivates program ownership and creates respon-
sible ‘point people’ to maintain continuing edu-
cation efforts.
Continuous quality improvement

Continuous measurement and benchmarking is
the key to success. Dispatch CPR programs can
gauge themselves through a modest set of metrics
(Table 2). Program managers should review all audio
recordings in which dispatchers identified the need
for CPR in order to assure protocol compliance and
that time benchmarks (such as call receipt to start
of CPR <1 min) are met. Additionally, programs
should evaluate calls in which dispatchers fail to
recognize cardiac arrest and use these calls as oppor-
tunities for improvement. It is also important to
highlight instances of exemplary dispatch-assisted
CPR to further motivate dispatch personnel.
THE KING COUNTY EXAMPLE

The King County Regional EMS system launched its
first dispatcher-assisted CPR training in 1982 [37].
Eisenberg et al. [38] were among the first to report an
increase in survival to discharge after implementing
a dispatch-assisted CPR program. They found that
OHCA survival to discharge before training dis-
patchers was 6% (one of 17) and after training it
was 21% (12 of 58). The rates of bystander CPR in
King County were 30–32% prior and 54–55%
(P¼0.001) after implementation of their dispatch
CPR program [6]. Thirty years later, King County is
Copyright © Lippincott Williams & Wilkins. Unau

Table 2. Metrics for evaluation of dispatch-assisted cardiop

Performance category

Appropriate EMS resources sent?

Two-question algorithm employed?

OHCA recognition/CPR instructions given?

Bystander CPR performed?

Barriers to CPR encountered?

CPR, cardiopulmonary resuscitation; EMS, emergency medical service; OHCA, out-o

1070-5295 � 2012 Wolters Kluwer Health | Lippincott Williams & Wilk
able to report one of the highest cardiac arrest
survival rates in the world due in part to the early
recognition and prompt actions of their dispatchers
[6].

The focus of the King County dispatch-assisted
CPR program is on clear and consistent training of
9-1-1 personnel as well as thorough evaluation of
each and every cardiac arrest call with the objective
of identifying areas for improvement. Using the
two-question model previously described, 9-1-1 dis-
patchers are able to identify patients reported to
be unconscious and not breathing normally. The
scenario-driven training mimics expected obstacles
and provides trainees with the confidence needed to
move apprehensive citizens to start CPR quickly.
Program managers provide feedback on every
cardiac arrest call, recognizing superior performance
and suggesting strategies for improvements if
needed. The motto of the dispatch centers in King
County is ‘every 9-1-1 medical call is a cardiac arrest
until proven otherwise’.
CHALLENGES TO IMPLEMENTING A
DISPATCH-ASSISTED
CARDIOPULMONARY RESUSCITATION
PROGRAM

Although dispatchers’ instructions can clearly
improve the rates of bystander CPR, 9-1-1 centers
may be reluctant to implement formal dispatch-
assisted CPR programs for several reasons. Many
simply do not recognize the life-saving potential
of such programs, whereas others believe they
already provide optimal pre-arrival CPR instruc-
tions, although they do not quantify this interven-
tion. It is important to recognize that some centers
can be under-resourced, lack the culture of measure-
ment necessary to gauge and improve performance,
or fear they cannot handle the workload such
efforts entail.

Misconceptions about dispatch-assisted CPR
are common. Many 9-1-1 centers equate it with
‘medical dispatch’ services they are not certified
to provide, even though pre-arrival CPR instructions
thorized reproduction of this article is prohibited.

ulmonary resuscitation

Time component

Time from call receipt to EMS dispatch

Call receipt to completion of algorithm

Call receipt to provision of CPR instructions

Call receipt to performance of CPR

—

f-hospital cardiac arrest.
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fall under the rubric of ‘telephone first-aid.’
Another common fallacy is that dispatch CPR
instructions can potentially cause more harm than
benefit by causing injuries to persons ultimately
found not to be in cardiac arrest. However, in a
prospective cohort study of 247 adult patients
who were not in cardiac arrest, White et al. [39]
found no instances of visceral organ damage and
only six cases (2%) in which patients sustained
injuries likely or possibly caused by bystander
CPR. On balance, the benefits of bystander CPR
clearly outweigh the risks [30]. This fact challenges
another misconception that dispatch CPR instruc-
tion will increase a center’s medico-legal liability.
Given the risk–benefit ratio, it appears that the true
liability is in not providing such instructions to the
public when appropriate.
CONCLUSION

Bystander CPR improves survival from OHCA
but remains underutilized for many reasons. The
failure to recognize cardiac arrest is a significant
barrier to bystander CPR, but properly trained
9-1-1 dispatchers can use an abbreviated set of
questions to help lay rescuers quickly identify car-
diac arrest and start CPR. Because it is early in the
sequence of events after collapse, this telephone
interface is a catalyst for many subsequent time-
sensitive interventions: the early recognition of
cardiac arrest, the immediate commencement of
bystander CPR, and the acceleration of access to
advanced life support. In conjunction with public
education campaigns, EMS systems can maximize
bystander involvement by measuring and improv-
ing their dispatch-assisted CPR instructions.
Although the science behind dispatch-assisted
CPR continues to grow, we already have strong
evidence that this intervention represents the
anchor link in the chain of survival.
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