








sequence of CPR steps. Laypersons can learn these skills
online and in courses.

In contrast, in a highly specialized environment, such as a
critical care unit of a hospital, many of the individual compo-
nents of CPR (compression-ventilation-defibrillation) may be
managed simultaneously. This approach requires choreog-
raphy among many highly-trained rescuers who work as an
integrated team.

In the prehospital setting, the order of the CPR components
performed by the healthcare provider may switch between a
sequenced and choreographed model depending on the pro-
ficiency of the provider and the availability of resources.

Quality Improvement in Resuscitation
Systems, Process, and Outcomes

A Systems Approach
Cardiac arrest is an important public health issue. Resus-
citation involves a broad spectrum of individual stakehold-
ers and groups. Individuals include victims, family mem-

bers, rescuers, and healthcare providers. Key stakeholder
groups include the public, emergency medical dispatchers,
public safety organizations, EMS systems, hospitals, civic
groups, and policy makers at the local, state, and federal
levels.

Because the links in the Chain of Survival are interde-
pendent, an effective resuscitation strategy requires these
individuals and groups to work in an integrated fashion and
function as a system of care.40 Fundamental to a successful
resuscitation system of care is the collective appreciation
of the challenges and opportunities presented by the Chain
of Survival. Thus individuals and groups must work
together, sharing ideas and information, to evaluate and
improve their resuscitation system. Leadership and ac-
countability are important components of this team
approach.

A conceptual appreciation of the system and its working
components is only a starting point. Improving care
requires assessment of performance. Only when perfor-
mance is evaluated can participants in a system effectively

Figure 3. Simplified Adult BLS
Algorithm.
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intervene to improve care. This process of quality im-
provement consists of an iterative and continuous cycle of
(1) systematic evaluation of resuscitation care and out-
come, (2) benchmarking with stakeholder feedback, and
(3) strategic efforts to address identified deficiencies (see
Figure 4).

There is wide community and hospital variability in
cardiac arrest survival.3,8,13 High-performing systems have
used this continuous quality improvement approach with
great success,41 as have systems that have more recently
adopted this strategy.42 These successes have occurred in a
variety of systems, suggesting that all communities and
hospitals can substantially improve care and outcomes.
Since each system has different characteristics and chal-
lenges, there is no single prescriptive strategy for improve-
ment. However, each system has an obligation to address
the fundamental principles of quality improvement: mea-
surement, benchmarking, and feedback and change.

Measurement
Quality improvement relies on valid assessment of resus-
citation performance and outcome. The Utstein Guidelines
provide useful templates for measuring key aspects of
resuscitation care and outcome.43,44 Examples of core
performance measures include the rate of bystander CPR,
time to defibrillation, and survival to hospital discharge.
Such measures are typically assessed based on review of
dispatch, EMS, and hospital records, underscoring the
importance of information sharing among all the links in
the system of care. Additional measures can be incorpo-
rated to meet a system’s individual quality improvement
strategy. For example, individual CPR components can be
measured through review of the electronic defibrillator
recording and can provide a useful set of metrics for EMS
and hospital providers.45

Benchmarking and Feedback
These data should be systematically reviewed and com-
pared internally to prior performance and externally to

similar systems. Existing cardiac arrest registries can
facilitate this benchmarking effort; examples include the
Cardiac Arrest Registry to Enhance Survival (CARES)46

for out-of-hospital cardiac arrest and the National Registry
of CardioPulmonary Resuscitation (NRCPR)47 for in-
hospital cardiac arrest. The results of assessments should
be regularly interpreted by all stakeholders and can iden-

Figure 4. Quality Improvement Elements
of a Resuscitation System.

Table 2. Key Challenges to Improve CPR Quality for Adults,
Children, and Infants

CPR Component Key Challenges to Improving Quality

Recognition ● Failure to recognize gasping as sign of
cardiac arrest

● Unreliable pulse detection

Initiation of CPR ● Low bystander CPR response rates
● Incorrect dispatch instructions

Compression rate ● Slow compression rate

Compression depth ● Shallow compression depth

Chest wall recoil ● Rescuer leaning on the chest

Compression
interruptions

● Excessive interruptions for
– rhythm/pulse checks
– ventilations
– defibrillation
– intubation
– intravenous (IV) access
– other

Ventilation ● Ineffective ventilations
● Prolonged interruptions in compressions to

deliver breaths
● Excessive ventilation (especially with

advanced airway)

Defibrillation ● Prolonged time to defibrillator availability
● Prolonged interruptions in chest compressions

pre- and post-shocks

Team Performance ● Delayed rotation, leading to rescuer
fatigue and decay in compression quality

● Poor communication among rescuers,
leading to unnecessary interruptions in compressions

S680 Circulation November 2, 2010

 by on October 22, 2010 circ.ahajournals.orgDownloaded from 

http://circ.ahajournals.org


tify key considerations for directed efforts of improvement
(see Table 2).

Change
The process of simply measuring and benchmarking care
can positively influence outcome.48 However, ongoing
review and interpretation are necessary to identify areas
for improvement. Local data may suggest the need to
increase bystander CPR response rates, improve CPR
performance, or shorten the time to defibrillation. Useful
strategies might include programs targeting citizen aware-
ness, education and training for citizens and professionals,
and various technologic solutions. These programs need to
be continually re-evaluated to ensure that potential areas
for improvement are fully addressed.

Important Lessons from CPR and Summary
The 2010 AHA Guidelines for CPR and ECC mark the 50th

anniversary of modern CPR. There is general agreement
that the 1960 Meeting of the Maryland Medical Society in
Ocean City, MD, formally introduced the combination of
chest compressions and rescue breathing.49 Two years later
(1962) direct-current, monophasic waveform defibrillation
was described.50 In 1966, the American Heart Association
developed the first CPR guidelines.51 Over the past 50
years, these modern-era basic life support fundamentals of
early recognition and activation, early CPR, and early

defibrillation have saved hundreds of thousands of lives
around the world. These lives stand as a testament to the
importance of resuscitation research and clinical transla-
tion. They give us cause to celebrate this 50th anniversary
of CPR.

And yet we still have a long road to travel if we are to
fulfill the potential offered by the Chain of Survival. There
is a striking disparity in survival across systems of care for
cardiac arrest. Survival disparities that were present a
generation ago appear to persist.3,8,52 Although future
discoveries will offer opportunities to improve survival,
we currently possess the knowledge and tools—represent-
ed by the Chain of Survival—to address many of these care
gaps.

The challenge is one of real-world translation across
diverse systems. Since the 2005 AHA Guidelines for CPR
and ECC, many instructive and encouraging examples
have been published, describing ways in which that trans-
lation can be accomplished. Each system, whether in the
hospital or in the community, must assess its performance
and implement a strategy for improving care in cases of
cardiac arrest. That strategy should support the building
blocks of resuscitation: the BLS links of immediate rec-
ognition and emergency activation, early CPR, and rapid
defibrillation. If we accept this imperative to act, we can
achieve the full potential offered by the Chain of Survival
and, in turn, improve public health.
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