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here are approximately 360 000 out-of-hospital cardiac

arrests (OHCAG ) in the United States each year, accounting
for 15% of all deaths." Striking geographic variation in OHCA
outcomes has been observed, with survival rates varying from
0.2% in Detroit, M1,> to 16% in Seattle, WA.?> Survival varia-
tion can be explained in part by differing rates of bystander
cardiopulmonary resuscitation (CPR), a vital link in improv-
ing survival for victims of OHCA. For every 30 people who
receive bystander CPR, 1 additional life is saved.* Communities
that have increased rates of bystander CPR have experienced
improvements in OHCA survival®®; therefore, a promising
approach to increasing OHCA survival is to increase the provi-
sion of bystander CPR.

Yet provision of bystander CPR varies dramatically by
locale, with rates ranging from 10% to 65% in the United
States.”® On average, however, bystander CPR is provided in
only approximately one fourth of all OHCA events in the United

States despite public education campaigns and promotion of
CPR as a best practice by organizations such as the American
Heart Association and American Red Cross.>"!! Internationally,
similar variation exists, with rates of bystander CPR reported
to be as low as 1%" and as high as 44%."* Therefore, it is
important to understand why certain communities have low
bystander CPR rates and to provide recommendations for how
to increase bystander CPR provision in these communities.

Critical Steps in the Provision
of Bystander CPR
Four critical steps are involved in providing bystander CPR
as part of a coordinated community emergency response
(Figure 1). First, the potential rescuer must recognize that the
victim needs assistance. Early recognition may include the
bystander recognizing that the victim has had a cardiac arrest,
or simply that the victim needs assistance from emergency
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Figure 1. Four critical steps to the performance of cardiopulmo-
nary resuscitation (CPR) by a bystander. OHCA indicates out-of-
hospital cardiac arrest.

medical services (EMS). Second, the rescuer must call 9-1-1
(or the equivalent universal access number) promptly. Third,
the call is routed to a dispatcher, who must identify that a
cardiac arrest event has occurred and dispatch an appropri-
ate EMS response. The dispatcher may provide “just-in-time”
CPR instruction that guides the rescuer in performing CPR.
Finally, the rescuer starts and continues CPR on the OHCA
victim until help arrives.

Emergency Response: Barriers to
Performing Bystander CPR

Significant delays in each step of activating 9-1-1, obtaining
EMS assistance, and performing CPR are common (Figure 2).
Issues include challenges in recognizing a cardiac arrest,'* ex-
pecting someone else in a group to act first,'> uncertainty about
how to perform CPR, fear of performing CPR incorrectly,'®"”
quality of CPR delivered, and the perceived need to breathe into
aperson’s mouth.'®! Location of the arrest may also be a barrier
to the performance of bystander CPR. People who experience
a cardiac arrest in public locations (eg, airports or casinos)***!
are more likely to have CPR performed than those in private
residences.”? Language barriers or physical disabilities may
also contribute to delays caused by ineffective communication
between the caller and the dispatcher.'*?* Some groups may
have additional barriers that inhibit activation of the emergency
response system. For example, in the US Latino community,
there may be a misperception that EMS providers will ask for
proof of residency status before assisting the victim.>* There
may be distrust of local government authority, especially if the
bystander has fears of contacting the police. The neighborhood
can also affect the bystander’s likelihood of stopping to assist a
person in need. For example, people who reside in high-crime
neighborhoods may not want to get involved in a situation in
which they may put themselves or their families in danger.”
There may also be barriers such as reluctance to have contact
with the opposite sex in some cultures.? Finally, there may be
concerns, real or perceived, that a Good Samaritan might be
subject to legal action if the outcome is not favorable.'>?’
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vent
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Facilitators to Increase Bystander CPR
Scientific statements by the American Heart Association have
highlighted the importance of community efforts to increase
rates of bystander CPR by increasing the use of hands-only
CPR for bystanders,” changing the paradigm of educational
campaigns (eg, brief educational videos, community aware-
ness programs),” implementing school-based training,*® and
increasing effective dispatcher-assisted CPR.?!

In 2008, the American Heart Association changed its guide-
lines to recommend hands-only CPR without rescue breathing
as an acceptable alternative to traditional CPR for bystand-
ers.”® The shift toward hands-only CPR is relevant to 2 com-
monly cited barriers: fear of performing CPR incorrectly and
fear of infection from providing mouth-to-mouth ventilation.'®
Hands-only CPR is being promoted through widespread pub-
lic education campaigns, the use of nontraditional educational
materials such as the CPR Anytime Kit,*>** and social media
campaigns. The CPR Anytime Kit is a brief (30-minute) edu-
cational video that describes both traditional and hands-only
CPR. In addition, an inflatable mannequin is included in the
kit so that users can practice performing CPR.

The conventional paradigms of CPR training and perfor-
mance have also changed. Brief messaging may be an equally
effective and significantly more cost-efficient tool than a longer
conventional training course to disseminate CPR awareness
to large numbers of people.** Another successful community
strategy has been the promotion of brief, widely disseminated
CPR education as part of broader public safety and “community
awareness” programs.** This model incorporates the resources
of existing entities involved in public safety, such as municipal
fire, law enforcement, and public safety departments.

No single CPR training approach is comprehensive, and an
optimal community approach will incorporate all these strat-
egies. For example, an effective approach could be one that
combines brief CPR familiarization with a structured, standard-
ized, dispatcher-assisted telephone CPR program that provides
“just-in-time” CPR instructions. Effective dispatcher-assisted
CPR may therefore engage rescuers in emergency bystander
CPR who have not been trained recently, do not immediately
identify the cardiac arrest event, lack confidence, are panicked,
or have cultural or linguistic barriers to performing CPR.»

Disparities in CPR Provision and
OHCA Survival at the Individual
and Neighborhood Level
In the United States, compared with whites, Latinos and blacks
are at higher risk for OHCA rhythms with a poor prognosis (such
as asystole and pulseless electrical activity).***® This relative
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Figure 2. Barriers to the performance
of cardiopulmonary resuscitation (CPR)
by a bystander. OHCA indicates out-of-
hospital cardiac arrest.
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predominance of nonshockable rhythms among ethnic minority
groups may reflect, in part, a delayed response by rescuers and
the emergency medical system (eg, a shockable rhythm may
have degenerated into asystole by the time EMS arrives). The
neighborhood where OHCA occurs can also affect the likeli-
hood of receiving CPR and subsequent survival.»*~? Residents
of neighborhoods that are primarily Latino, black, poor, or non—
English speaking are less likely to receive bystander CPR and
are consequently less likely to survive.**#= Given this rela-
tionship between neighborhood and CPR, neighborhoods are
an important target for public health interventions to increase
bystander CPR use and improve health outcomes.

Public Health Surveillance: An Essential Tool to
Evaluate the Effectiveness of Community CPR
Ongoing, systematic collection and analysis of data about
OHCA and bystander CPR is essential to the planning,
implementation, and evaluation of effective CPR programs.
There are a number of large-scale existing data collection
efforts that are used to monitor prehospital and bystander
resuscitation efforts. Examples include the Cardiac Arrest
Registry to Enhance Survival (CARES)," the National EMS
Information System (NEMSIS),* the Resuscitation Outcomes
Consortium (ROC) Epistry,* and the Pan Asian Resuscitation
Outcomes Study (PAROS)."? Each registry collects somewhat
different data elements from reporting agencies with varied data
collection strategies and quality assurance processes. Although
these registries are not identical with regard to information
or data processes, they each provide a useful approach to
the systematic recording of bystander CPR and provide the
foundation for programmatic improvement. Registries are
a way to collect data using standardized definitions across
many stakeholders, with the key functionality of providing
individualized feedback against national benchmarks. Better
integration of these data collection systems may be valuable
for comparing CPR rates across states, regions, and systems;
identifying opportunities for improvement; and systematically
evaluating community-based CPR interventions.

The Role of Geographic Information
Systems in Public Health Surveillance
Geographic information system methods capture, manage,
analyze, and display geographically referenced information.
They allow researchers to view, understand, question, and
interpret data to reveal relationships, patterns, and trends in
the form of maps. These methods have been used in EMS sys-
tems as a tool for optimizing OHCA response by decreasing

response times™ and defining more efficient service areas.’'
Geographic information systems can serve an even larger
role in OHCA care by enabling researchers to explore the links
between neighborhood environments and bystander CPR.>* In
fact, a growing body of evidence suggests significant neigh-
borhood-level variation in the provision of bystander CPR and
OHCA survival.***' These geographic differences in health
services and health outcomes may be related to differences in
the people who live in these places (composition), the physical
or social environment (contextual), or both.>* Contextual dif-
ferences in OHCA can also include system differences at the

dispatcher, EMS, and hospital levels. In addition, variation in
health outcomes may be influenced by complex interrelation-
ships between characteristics of people and their environment.

Race/ethnicity has been associated with CPR provision and
outcome, and this association may be mediated by neighbor-
hood characteristics.®>* There may be several explanations for
these findings, including a lack of CPR training opportunities
in low-income areas, a relative lack of social capital (distrust
of neighbors, social isolation), and perhaps fear of acquiring
a communicable disease from mouth-to-mouth ventilation
(perceived as a higher probability in low-income areas).”> An
understanding of the sociodemographic and cultural context of
the neighborhood may be crucial to improve OHCA survival
when designing, implementing, and evaluating CPR interven-
tions and to improve access to intervention resources.>

Traditional methods to increase CPR have used generic
training programs that are employment-, school-, or event-
based.’**% However, these approaches to CPR training have
not been as successful in US communities of blacks, Latinos,
those with limited English proficiency, and the poor—all
groups with a high incidence of OHCA and low survival.?64-
Traditional CPR training approaches may not be as successful
in these populations because they do not target groups based
on needs and are not tailored to these specific social or cultural
groups. This historical approach to CPR training often fails to
consider (1) who is getting trained, (2) the setting in which
the training occurs, and (3) how the training is delivered. An
alternative approach to increase community CPR may be to
work closely in partnership with community organizations
in “high-risk” neighborhoods to develop tailored CPR
training programs targeted to these neighborhoods’ specific
contexts and needs. This type of tailored approach has been
implemented successfully in churches® and hair salons® to
increase organ donation in minority populations and may
serve as a model for community-based CPR programs.

Measuring Success at the Community,
EMS, and Individual Level
The accurate evaluation of the effectiveness of community-
based CPR programs and identification of gaps in the delivery
of CPR require standardized metrics at the community, EMS,
neighborhood, and individual levels (Table). These issues are
especially important to improve CPR programs for minority
populations. The EMS-level metrics include all dispatchers who
answer 9-1-1 calls, as well as the EMS providers who arrive
on-scene and assist with resuscitation efforts. Neighborhood-
level metrics are defined based on the community but entail
a smaller geographic area (eg, census tract or zip code) so
that small area variations in OHCA incidence, survival, and
bystander CPR can be explored. Finally, individual-level
characteristics of the person who had the OHCA event, as
well as the bystander(s) who assisted, are also important in
understanding and improving bystander CPR. Some metrics
are the highest priority and constitute core measures that should
be used in a community, whereas other metrics (eg, language,
race/ethnicity of bystander, and type of CPR provided) may
be more difficult to ascertain and hence may be considered a
lower priority. However, in sites that are already doing well
in the provision of bystander CPR, this level of granularity
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Table. Metrics for Evaluation of Community-Based CPR Training Program

Metric Level of Measurement Priority
OHCA incidence* Community, neighborhood High
Bystander CPR prevalencet Community, neighborhood High
Return of spontaneous circulation before emergency department arrival Individual, community, neighborhood High
OHCA survivalt Individual, community, neighborhood High
Neurological status at discharge§ Individual, community, neighborhood High
Dispatcher characteristics EMS
Time of call to recognition of OHCA High
Time of call to EMS dispatch High
Time delays for non—English speaking callers High
Were just-in-time CPR instructions given? (If not, why?) High
Time bystander CPR is started High
Type of GPR performed (hands-only vs traditional) High
Response times EMS
Call to EMS arrival High
EMS on-scene time High
Address of arrest High
Location of arrest (eg, private residence, airport, etc) High
Transport from scene to hospital High
EMS characteristics EMS
Proportion of resuscitations not worked High
Proportion of resuscitations terminated on-scene High
Proportion of arrests witnessed by EMS High
Bystander characteristics Individual
Age Low
Race/ethnicity Low
Sex Low
Native language Low
Relationship to victim Low
Prior CPR training Low
Type of CPR provided Low
OHCA patient characteristics Individual
Age High
Race/ethnicity High
Sex High
Native language Medium
Community/neighborhood characteristics (per census data) Community, neighborhood
Age Medium
Race/ethnicity Medium
English as a second language Medium
Living below poverty line Medium
With no access to car Medium

CPR indicates cardiopulmonary resuscitation; EMS, emergency medical services; and OHCA, out-of-hospital cardiac arrest.
*Number of unworked and worked OHCA events per population at risk.

tNumber of worked OHCA events with an arrest before EMS arrival and that did not occur at a medical facility.

FNumber of OHCA survivors discharged from hospital per total number of worked OHCA events.

§Defined by Cerebral Performance Category Score.

may elucidate important disparities and possible areas for Traditionally, the providers of community-based CPR train-
improvement when available. Important metrics should be ing programs have defined a successful program as the num-
measured over time, benchmarked with past performance, and ber of individuals trained. This assumes that the individuals

refined as part of a community resuscitation system of care. being trained are (1) present at cardiac arrest events, (2) able
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to recognize the cardiac arrest, (3) able and willing to perform
CPR when necessary, and that (4) formal CPR training is the
only (or even optimal) method of relaying information to the
lay public. A more meaningful metric is to track the delivery
of CPR via bystanders to OHCA victims. In addition, stan-
dardized measurement of key time intervals (eg, time of 9-1-1
call, recognition of OHCA by dispatcher, CPR time) should
also be captured, because these time intervals significantly
impact OHCA survival.

Knowledge Gaps and Special Considerations
There are a number of key challenges to our understanding
of bystander CPR. First, the scope of the CPR training defi-
cit is not well characterized. For example, although numerous
studies have demonstrated that bystander CPR is not provided
in =60% to 80% of OHCA events,” the prevalence of CPR
knowledge and training in the population is unknown. Sec-
ond, the complete array of barriers to CPR delivery among
those who are trained remains unclear. Some investigations
have suggested that delays in recognition,' panic,'® fear of
mouth-to-mouth ventilation,'®!” and fear of performing CPR
incorrectly'®!” play important roles in limiting CPR delivery
by trained bystanders. However, studies of barriers have been
limited by small sample sizes and focused on particular popu-
lations, thus limiting their generalizability. More research is
needed on cultural and societal barriers to bystander CPR,
especially from an international perspective. A third major
challenge rests in our understanding of legal issues and con-
cerns surrounding CPR. Although versions of Good Samaritan
laws exist in all 50 US states and the District of Columbia,®?
these laws are not uniform in what classes of rescuers are pro-
tected and under what circumstances. Unfounded legal con-
cerns may contribute to hesitancy to learn or perform CPR.

The quality of bystander CPR delivered in the commu-
nity is also not well characterized. Although several studies
have documented variable CPR quality by trained provid-
ers,” % only 1 study has quantitatively evaluated CPR by lay-
persons.®® As technologies to capture CPR performance are
disseminated, studies should evaluate how bystander CPR is
provided in actual practice. Such studies would inform educa-
tional efforts and messaging to correct for actual rather than
assumed deficiencies.

In addition to knowledge gaps surrounding implementa-
tion and performance in the public at large, there are specific
unstudied issues that pertain to special subgroups. For example,
preliminary data suggest that bystander CPR delivery and sub-
sequent cardiac arrest survival are lower in the rapidly grow-
ing US Latino population.®® The extent to which CPR training
prevalence among Latinos is limited by socioeconomic, lan-
guage, or cultural barriers remains poorly understood. Similar
statements can be made about CPR training among blacks and
other ethnic groups within the US population, particularly
immigrant communities who have limited English proficiency
(eg, Cambodian, Vietnamese, Chinese).'*¢’

Besides race/ethnicity and culture, CPR education has also
largely ignored considerations of a trainee’s age. Considerable
efforts have been made to implement CPR training in schools
and in the workplace, which suggests that important dispari-
ties in training prevalence may exist among the middle-aged

or elderly. Whether older members of the public can be rea-
sonably expected to provide CPR or whether CPR education
should be tailored to different ages is unknown. In a simi-
lar vein, CPR materials for children should be adapted in a
developmentally appropriate manner. One approach to CPR
among children, like other health curricular issues, may rest in
staged approaches, in which the topic of CPR training is intro-
duced in a limited fashion to younger children, with expanded
iterations of teaching in subsequent school years. Another
approach is to develop applications for smartphones that can
provide easily accessible CPR information.

Broad evidence exists to suggest that layperson CPR can
improve survival from OHCA. The optimization of training in
the community, a domain of implementation science, remains
a central focus that demands concentrated research effort.
What is the optimal environment for broad CPR training?
Efforts have been made to study implementation in schools®
and hospitals,” as well as at mass training events. The rela-
tive impact of these strategies on CPR training prevalence or
cardiac arrest outcomes is unclear. Initial work has suggested
that CPR training can be performed adequately by brief video-
only approaches,* which suggests new broad approaches
to dissemination, including public service announcements
on television or in venues such as airports or train stations.
Also relatively untapped are newer approaches that use social
media. Internet-based tools, such as Twitter and Facebook,
merit serious investigation as methods to spread CPR aware-
ness and training materials. Initial efforts are currently under
way to use such methods to identify the location of public
automated external defibrillators.™

More research is also needed internationally to understand
the disease of OHCA around the world, identify high-risk
communities with underpenetration of bystander CPR, and
characterize local barriers to CPR delivery. Examples of
international OHCA registry efforts include PAROS," the
proposed European cardiac arrest registry (EuReCa),” and the
International Resuscitation Network Registry.”? Strategies to
increase bystander CPR must consider cultural and societal
factors in different countries.

Clinical Considerations: Recommendations
to Decrease OHCA Disparities

® Communities should use public health surveillance tools
such as registries to collect standardized data on OHCA,
including the provision of bystander CPR and survival
from OHCA. Metrics need to be developed, refined,
and benchmarked as part of a community resuscitation
system of care. A standardized process of continuous
quality improvement and feedback of information to
providers and community should also be included in all
community-based CPR programs.

® Data should be collected and analyzed to better charac-
terize health disparities in bystander CPR and OHCA
survival, including how they vary across community and
neighborhood levels.

¢ Cardiac arrest locations can be analyzed with geographic
information systems and spatial epidemiology methods
to identify and target “high-risk” neighborhoods within
a community on which to focus public health resources.
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A combination approach should be used to increase
community bystander CPR. This should consist of
a public education campaign that is focused in the
neighborhoods with the highest need and is cultur-
ally sensitive, along with a structured, standardized,
dispatcher-assisted telephone CPR program that pro-
vides “just-in-time” CPR instructions to rescuers who
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may be willing but unsure of their abilities to perform
CPR.

Novel methods that use social media and the internet
should be explored to disseminate information to com-
munity members and increase awareness of CPR.

More research is needed to understand local cultural and
societal barriers to bystander CPR.

Disclosures
Writing Group Disclosures
Other Consultant/
Writing Group Research Speakers’ Expert Ownership Advisory
Member Employment Research Grant Support Bureau/Honoraria ~ Witness Interest Board Other
Comilla Sasson  University of Colorado ~ None None None None None None None
Benjamin S. University of AHAfY; Doris Duke Foundationt; None Medivance Corp*; None None Heartsine* None
Abella Pennsylvania Medtronict; NIH/NHLBIT; Philips Healthcare*
Philips Healthcaret
Robert A. Berg University of None None None None None None None
Pennsylvania

Bentley J. Maricopa Integrated Medtronict None None None None None None
Bobrow Health System
Paul S. Chan Mid America Heart NHLBIt None None None None Optumt None

Institute
Elisabeth University of Colorado ~ None None None None None None None
Dowling Root at Boulder
Michele Heisler Ann Arbor VA None None None None None None None
Jerrold H. Levy Emory University None None None None None None None
Mark Link Tufts Medical Center None None None None None None None
Frederick University of Colorado ~ ACCF+; AHRQT; NHLBIt None None None None None None
Masoudi
Hendrika University of CDCt; Medic One Foundationt None None None None None None
Meischke Washington
Marcus Ong Singapore General Zoll Medical Corporationt None None None None None None

Hospital
Thomas D. Rea University of Medtronict None None None None None None

Washington

John S. Denver VA Medical None None None None None None None
Rumsfeld Center
Michael R. University of None None None None None None None
Sayre Washington

This table represents the relationships of writing group members that may be perceived as actual or reasonably perceived conflicts of interest as reported on the
Disclosure Questionnaire, which all members of the writing group are required to complete and submit. A relationship is considered to be “significant” if (1) the person
receives $10 000 or more during any 12-month period, or 5% or more of the person’s gross income; or (2) the person owns 5% or more of the voting stock or share of
the entity, or owns $10 000 or more of the fair market value of the entity. A relationship is considered to be “modest” if it is less than “significant” under the preceding
definition.

*Modest.

TSignificant.



610C ‘11 Ioquadog uo £q 310°sjeurnofeye//:dyy woiy papeojumo(

1348 Circulation March 26, 2013

Reviewer Disclosures

Other Speakers’

Research Bureau/ Expert Ownership Consultant/
Reviewer Employment Research Grant Support Honoraria Witness Interest Advisory Board  Other
James H. Abernathy  Medical University of ~ None None None None None None None
South Carolina
Mickey Eisenberg  King County Emergency None None None None None None None
Medical Services
Christopher Duke University None None None None None None None
Granger
Raina Merchant University of NIH, K23 grant 10714038, None None None None None None

Pennsylvania pilot funding: Physio-Controlt;
Zoll Medicalt; Cardiac Sciencet;
Philips Medicalt

This table represents the relationships of reviewers that may be perceived as actual or reasonably perceived conflicts of interest as reported on the Disclosure
Questionnaire, which all reviewers are required to complete and submit. A relationship is considered to be “significant” if (1) the person receives $10 000 or more during
any 12-month period, or 5% or more of the person’s gross income; or (2) the person owns 5% or more of the voting stock or share of the entity, or owns $10 000 or
more of the fair market value of the entity. A relationship is considered to be “modest” if it is less than “significant” under the preceding definition.

1Significant.

References P, Steinberger J, Thom T, Wilson M, Hong Y; for the American Heart As-

. - sociation istics mmi nd Strok istics mmittee. Hear
1. Go AS, Mozaffarian D, Roger VL, Benjamin EJ, Berry JD, Borden WB, S(.)C ation Statistics Co . 'ttee and Stroke Statistics Subco ttee 'ea t
. . . disease and stroke statistics—2008 update: a report from the American
Bravata DM, Dai S, Ford ES, Fox CS, Franco S, Fullerton HJ, Gillespie C, L .. . .. .
. . . . Heart Association Statistics Committee and Stroke Statistics Subcommit-
Hailpern SM, Heit JA, Howard VJ, Huffman MD, Kissela BM, Kittner SJ, tee [published correction appears in Circulation. 2010;122:e10]. Circula
Lackland DT, Lichtman JH, Lisabeth LD, Magid D, Marcus GM, Marelli P PP ’

tion. 2008;117:¢25—e146.

A, Matchar DB, McGuire DK, Mohler ER, Moy CS, Mussolino ME A . .

’ ’ ’ : ’ : 12. Ong ME, Shin SD, Tanaka H, Ma MH, Khruekarnchana P, Hisamuddin N
Nichol G, Paynter NP, Schreiner PJ, Sorlie PD, Stein J, Turan TN, Virani ng Yk, ST 5, fanaka H, Ma Vi, Saruekarmenana b Hisamuccin o,

. Atilla R, Middleton P, Kajino K, Leong BS, Khan MN. Pan-Asian Resus-
SS, Wong ND, Woo D, Turner MB; on behalf of the American Heart As- o Lo .
. U . L . citation Outcomes Study (PAROS): rationale, methodology, and imple-
sociation Statistics Committee and Stroke Statistics Subcommittee.. Heart

& P X istics—2013 update: P he Ameri mentation. Acad Emerg Med. 2011;18:890-897.
15ease an .st.ro ¢ St_a USUCS_ update: a report from the American 13. Wissenberg M. An increase in bystander CPR in Denmark led to marked
Heart Association. Circulation. 2013;127:e6—€245.

A improvements in survival rates after cardiac arrest. Paper presented at:
2. Dunne RB, Compton S, Zalenski RJ, Swor R, Welch R, Bock BF. Out-

. . ; . o 61st Annual Scientific Session of the American College of Cardiology;
comes from out-of-hospital cardiac arrest in Detroit. Resuscitation. March 28, 2012: Chicago, IL
2007;72:59-65. > 5 , IL.

! . 14. Bradley SM, Fahrenbruch CE, Meischke H, Allen J, Bloomingdale M,
3. Nichol G, Thomas E, Callaway CW, Hedges J, Powell JL, Aufderheide TP, Rea TD. Bystander CPR in out-of-hospital cardiac arrest: the role of lim-
Rea T, Lowe R, Brown T, Dreyer J, Davis D, Idris A, Stiell I; Resuscitation

. : . U . ited English proficiency. Resuscitation. 2011;82:680—-684.
Outcomes Consortium Investigators. Regional variation in out-of-hospital 15. Fischer P, Krueger JI, Greitemeyer T, Vogrincic C, Kastenmiiller A, Frey
cardiac arrest incidence and outcome [published correction appears in

D, Heene M, Wicher M, Kainbacher M. The bystander-effect: a meta-an-
JAMA. 2008;300:1763]. JAMA. 2008;300:1423-1431. alytic review on bystander intervention in dangerous and non-dangerous

4. Sasson C, Rogers MA, Dahl J, Kellermann AL. Predictors of survival from emergencies. Psychol Bull. 2011;137:517-537.
out-of-hospital cardiac arrest: a systematic review and meta-analysis. Circ 16. Swor R, Khan I, Domeier R, Honeycutt L, Chu K, Compton S. CPR train-
Cardiovasc Qual Outcomes. 2010;3:63-81. ing and CPR performance: do CPR-trained bystanders perform CPR?
5. ReaTD, Eisenberg MS, Becker LJ, Murray JA, Hearne T. Temporal trends Acad Emerg Med. 2006;13:596-601.
ifl sudden cardiac arrest: a 25-year emergency medical services perspec- 17. Vaillancourt C, Stiell IG, Wells GA. Understanding and improving
tive. Circulation. 2003;107:2780-2785. low bystander CPR rates: a systematic review of the literature. CJEM.
6. Bobrow BJ, Spaite DW, Berg RA, Stolz U, Sanders AB, Kern KB, Va- 2008:10:51-65.
deboncoeur TF, Clark LL, Gallagher JV, Stapczynski JS, LoVecchio F, 18. Bradley SM, Rea TD. Improving bystander cardiopulmonary resuscita-
Mullins TJ, Humble WO, Ewy GA. Chest compression-only CPR by tion. Curr Opin Crit Care. 2011;17:219-224.
lay rescuers and survival from out-of-hospital cardiac arrest. JAMA. 19. Taniguchi T, Sato K, Fujita T, Okajima M, Takamura M. Attitudes
2010:304:1447-1454. to bystander cardiopulmonary resuscitation in Japan in 2010. Circ J.
7. McNally B, Robb R, Mehta M, Vellano K, Valderrama AL, Yoon PW, 2012:76:1130-1135.
Sasson C, Crouch A, Perez AB, Merritt R, Kellermann A. Out-of-hospital 20. Caffrey SL, Willoughby PJ, Pepe PE, Becker LB. Public use of automated
cardiac arrest surveillance: Cardiac Arrest Registry to Enhance Survival external defibrillators. N Engl J Med. 2002;347:1242-1247.
(CARES), United States, October 1, 2005-December 31, 2010. MMWR 21. Valenzuela TD, Roe DJ, Nichol G, Clark LL, Spaite DW, Hardman RG.
Surveill Summ. 2011;60:1-19. Outcomes of rapid defibrillation by security officers after cardiac arrest in
8. Sasson C, Magid DJ, Chan P, Root ED, McNally BF, Kellermann AL, casinos. N Engl J Med. 2000;343:1206—-1209.
Haukoos JS; CARES Surveillance Group. Association of neighbor- 22. Swor RA, Jackson RE, Compton S, Domeier R, Zalenski R, Honeycutt
hood characteristics with bystander-initiated CPR. N Engl J Med. L, Kuhn GJ, Frederiksen S, Pascual RG. Cardiac arrest in private loca-
2012;367:1607-1615. tions: different strategies are needed to improve outcome. Resuscitation.
9. Cummins RO. Emergency medical services and sudden cardiac arrest: the 2003;58:171-176.
“chain of survival” concept. Annu Rev Public Health. 1993;14:313-333. 23. Meischke H, Chavez D, Bradley S, Rea T, Eisenberg M. Emergency
10. ECC Committee, Subcommittees and Task Forces of the American Heart communications with limited-English-proficiency populations. Prehosp
Association. 2005 American Heart Association guidelines for cardiopul- Emerg Care. 2010;14:265-271.
monary resuscitation and emergency cardiovascular care. Circulation. 24. Sasson C, Ramirez L, Medrano M, Medina C, Tafoya-Dominguez B, Nas-
2005;112(suppl):IV-1-1V-203. sel A, Padilla R. Barriers to calling 911 and performing cardiopulmonary
11. Rosamond W, Flegal K, Furie K, Go A, Greenlund K, Haase N, Hailpern resuscitation (CPR) in high-risk neighborhoods in Denver. Paper pre-
SM, Ho M, Howard V, Kissela B, Kissela B, Kittner S, Lloyd-Jones D, sented at: American Heart Association Resuscitation Science Symposium;

McDermott M, Meigs J, Moy C, Nichol G, O’Donnell C, Roger V, Sorlie November 3-6, 2012; Los Angeles, CA.



610C ‘11 Ioquadog uo £q 310°sjeurnofeye//:dyy woiy papeojumo(

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Sasson et al

King RA, Moreno E, Sayre M, Colbert S, Bond-Zielinski C, Sasson C.
How to design a targeted, community-based cardiopulmonary resuscita-
tion intervention for high-risk neighborhood residents. Ann Emerg Med.
2011;58(suppl):S281.

Merrigan O. Poster presentations from the World Congress of Cardiology
Scientific Sessions 2012: Dubai, United Arab Emirates, 18-21 April 2012.
Circulation. 2012:105:€742—925.

Cho GC, Sohn YD, Kang KH, Lee WW, Lim KS, Kim W, Oh BJ, Choi
DH, Yeom SR, Lim H. The effect of basic life support education on lay-
persons’ willingness in performing bystander hands only cardiopulmonary
resuscitation. Resuscitation. 2010;81:691-694.

Sayre MR, Berg RA, Cave DM, Page RL, Potts J, White RD; American
Heart Association Emergency Cardiovascular Care Committee. Hands-
only (compression-only) cardiopulmonary resuscitation: a call to action
for bystander response to adults who experience out-of-hospital sudden
cardiac arrest: a science advisory for the public from the American Heart
Association Emergency Cardiovascular Care Committee. Circulation.
2008;117:2162-2167.

Abella BS, Aufderheide TP, Eigel B, Hickey RW, Longstreth WT Jr,
Nadkarni V, Nichol G, Sayre MR, Sommargren CE, Hazinski MF. Reduc-
ing barriers for implementation of bystander-initiated cardiopulmonary
resuscitation: a scientific statement from the American Heart Associa-
tion for healthcare providers, policymakers, and community leaders re-
garding the effectiveness of cardiopulmonary resuscitation. Circulation.
2008;117:704-709.

Cave DM, Aufderheide TP, Beeson J, Ellison A, Gregory A, Hazinski MF,
Hiratzka LF, Lurie KG, Morrison LJ, Mosesso VN Jr, Nadkarni V, Potts J,
Samson RA, Sayre MR, Schexnayder SM; on behalf of the American Heart
Association Emergency Cardiovascular Care Committee, Council on Car-
diopulmonary, Critical Care, Perioperative and Resuscitation, Council on
Cardiovascular Disease in the Young, Council on Cardiovascular Nursing,
Council on Clinical Cardiology, and Advocacy Coordinating Committee.
Importance and implementation of training in cardiopulmonary resuscita-
tion and automated external defibrillation in schools: a science advisory
from the American Heart Association. Circulation. 2011;123:691-706.
Lerner EB, Rea TD, Bobrow BJ, Acker JE 3rd, Berg RA, Brooks SC,
Cone DC, Gay M, Gent LM, Mears G, Nadkarni VM, O’Connor RE, Potts
J, Sayre MR, Swor RA, Travers AH; on behalf of the American Heart
Association Emergency Cardiovascular Care Committee and the Coun-
cil on Cardiopulmonary, Critical Care, Perioperative and Resuscitation.
Emergency medical service dispatch cardiopulmonary resuscitation prear-
rival instructions to improve survival from out-of-hospital cardiac arrest:
a scientific statement from the American Heart Association. Circulation.
2012;125:648-655.

Lorem T, Steen PA, Wik L. High school students as ambassadors of CPR:
a model for reaching the most appropriate target population? Resuscita-
tion. 2010;81:78-81.

Potts J, Lynch B. The American Heart Association CPR Anytime Pro-
gram: the potential impact of highly accessible training in cardiopulmo-
nary resuscitation. J Cardiopulm Rehabil. 2006;26:346-354.

Bobrow BJ, Vadeboncoeur TF, Spaite DW, Potts J, Denninghoft K,
Chikani V, Brazil PR, Ramsey B, Abella BS. The effectiveness of ultra-
brief and brief educational videos for training lay responders in hands-
only cardiopulmonary resuscitation: implications for the future of citizen
cardiopulmonary resuscitation training. Circ Cardiovasc Qual Outcomes.
2011;4:220-226.

Rea TD, Eisenberg MS, Culley LL, Becker L. Dispatcher-assisted car-
diopulmonary resuscitation and survival in cardiac arrest. Circulation.
2001;104:2513-2516.

Galea S, Blaney S, Nandi A, Silverman R, Vlahov D, Foltin G, Kusick
M, Tunik M, Richmond N. Explaining racial disparities in incidence
of and survival from out-of-hospital cardiac arrest. Am J Epidemiol.
2007;166:534-543.

Sirbaugh PE, Pepe PE, Shook JE, Kimball KT, Goldman MJ, Ward MA,
Mann DM. A prospective, population-based study of the demographics,
epidemiology, management, and outcome of out-of-hospital pediatric
cardiopulmonary arrest [published correction appears in Ann Emerg Med.
1999;33:358]. Ann Emerg Med. 1999;33:174—184.

Vadeboncoeur TF, Richman PB, Darkoh M, Chikani V, Clark L, Bobrow
BJ. Bystander cardiopulmonary resuscitation for out-of-hospital cardiac
arrest in the Hispanic vs the non-Hispanic populations. Am J Emerg Med.
2008;26:655-660.

Ong ME, Earnest A, Shahidah N, Ng WM, Foo C, Nott DJ. Spatial varia-
tion and geographic-demographic determinants of out-of-hospital cardiac
arrests in the city-state of Singapore. Ann Emerg Med. 2011;58:343-351.

Increasing CPR in Areas With Low Bystander CPR Rates

40

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

54.

55.

56.

57.

58.

59.

60.

61.

1349

. Sasson C, Wiler JL, Haukoos JS, Sklar D, Kellermann AL, Beck D, Urbina
C, Heilpern K, Magid DJ. The changing landscape of America’s health
care system and the value of emergency medicine. Acad Emerg Med.
2012;19:1204-1211.

Sasson C, Keirns CC, Smith D, Sayre M, Macy M, Meurer W, Mc-
Nally BF, Kellermann AL, Iwashyna TJ; CARES (Cardiac Arrest
Registry to Enhance Survival) Study Group. Small area variations in out-
of-hospital cardiac arrest: does the neighborhood matter? Ann Intern Med.
2010;153:19-22.

Sasson C, Keirns CC, Smith DM, Sayre MR, Macy ML, Meurer WJ, Mc-
Nally BF, Kellermann AL, Iwashyna TJ. Examining the contextual effects
of neighborhood on out-of-hospital cardiac arrest and the provision of by-
stander cardiopulmonary resuscitation. Resuscitation. 2011;82:674-679.
Brookoff D, Kellermann AL, Hackman BB, Somes G, Dobyns P. Do
blacks get bystander cardiopulmonary resuscitation as often as whites?
Ann Emerg Med. 1994;24:1147-1150.

Becker LB, Han BH, Meyer PM, Wright FA, Rhodes KV, Smith DW, Bar-
rett J. Racial differences in the incidence of cardiac arrest and subsequent
survival: the CPR Chicago Project. N Engl J Med. 1993;329:600-606.
Feero S, Hedges JR, Stevens P. Demographics of cardiac arrest: associa-
tion with residence in a low-income area. Acad Emerg Med. 1995;2:11-16.
Vaillancourt C, Lui A, De Maio VJ, Wells GA, Stiell IG. Socioeconomic
status influences bystander CPR and survival rates for out-of-hospital car-
diac arrest victims. Resuscitation. 2008;79:417-423.

McNally B, Stokes A, Crouch A, Kellermann AL; CARES Surveillance
Group. CARES: Cardiac Arrest Registry to Enhance Survival. Ann Emerg
Med. 2009;54:674—683.¢2.

Dawson DE. National Emergency Medical Services Information System
(NEMSIS). Prehosp Emerg Care. 2006;10:314-316.

Morrison LJ, Nichol G, Rea TD, Christenson J, Callaway CW, Stephens
S, Pirrallo RG, Atkins DL, Davis DP, Idris AH, Newgard C; ROC In-
vestigators. Rationale, development and implementation of the Resus-
citation Outcomes Consortium Epistry-Cardiac Arrest. Resuscitation.
2008;78:161-169.

Ong ME, Chiam TF, Ng FS, Sultana P, Lim SH, Leong BS, Ong VY, Ch-
ing Tan EC, Tham LP, Yap S, Anantharaman V; Cardiac Arrest Resuscita-
tion Epidemiology (CARE) Study Group. Reducing ambulance response
times using geospatial-time analysis of ambulance deployment. Acad
Emerg Med. 2010;17:951-957.

Peleg K, Pliskin JS. A geographic information system simulation
model of EMS: reducing ambulance response time. Am J Emerg Med.
2004;22:164-170.

Kawachi I, Berkman LF. Neighborhoods and Health. New York, NY; Ox-
ford University Press; 2003.

. Diez Roux AV. Investigating neighborhood and area effects on health. Am

J Public Health. 2001;91:1783-1789.

Mitchell MJ, Stubbs BA, Eisenberg MS. Socioeconomic status is associ-
ated with provision of bystander cardiopulmonary resuscitation. Prehosp
Emerg Care. 2009;13:478-486.

Sasson C, Ross E, Nassel A, Main D. Development of a systematic
neighborhood analysis method for implementation of a targeted CPR
training program in high-opportunity neighborhoods in Denver. Paper
presented at: APHA 139th Annual Meeting and Exposition; November 1,
2011; Washington, DC.

Axelsson AB, Herlitz J, Holmberg S, Thorén AB. A nationwide survey of
CPR training in Sweden: foreign born and unemployed are not reached by
training programmes. Resuscitation. 2006;70:90-97.

Jennings S, Hara TO, Cavanagh B, Bennett K. A national survey of prev-
alence of cardiopulmonary resuscitation training and knowledge of the
emergency number in Ireland. Resuscitation. 2009;80:1039-1042.

Fong YT, Anantharaman V, Lim SH, Leong KF, Pokkan G. Mass Cardio-
pulmonary Resuscitation 99: survey results of a multi-organisational ef-
fort in public education in cardiopulmonary resuscitation. Resuscitation.
2001;49:201-205.

Andrews AM, Zhang N, Magee JC, Chapman R, Langford AT, Resnicow
K. Increasing donor designation through black churches: results of a ran-
domized trial. Prog Transplant. 2012;22:161-167.

Resnicow K, Andrews AM, Beach DK, Kuhn L, Krein SL, Chapman R,
Magee JC. Randomized trial using hair stylists as lay health advisors to
increase donation in African Americans. Ethn Dis. 2010;20:276-281.

De Maio VI, Stiell IG, Spaite DW, Ward RE, Lyver MB, Field BJ 3rd,
Munkley DP, Wells GA; Ontario Prehospital Advanced Life Support
(OPALS) Study Group. CPR-only survivors of out-of-hospital cardiac
arrest: implications for out-of-hospital care and cardiac arrest research
methodology. Ann Emerg Med. 2001;37:602-608.



610C ‘11 Ioquadog uo £q 310°sjeurnofeye//:dyy woiy papeojumo(

1350

62.

63.

64.

65.

66.

67.

Circulation March 26, 2013

Gilchrist S, Schieb L, Mukhtar Q, Valderamma A, Yoon P, Sasson C, Mc-
Nally B, Schooley M. A summary of public access defibrillation laws,
United States, 2010. Prev Chronic Dis 2012;9:E71.

Aufderheide TP, Sigurdsson G, Pirrallo RG, Yannopoulos D, McKnite S,
von Briesen C, Sparks CW, Conrad CJ, Provo TA, Lurie KG. Hyperventi-
lation-induced hypotension during cardiopulmonary resuscitation. Circu-
lation. 2004;109:1960-1965.

Wik L, Kramer-Johansen J, Myklebust H, Sgrebg H, Svensson L, Fellows
B, Steen PA. Quality of cardiopulmonary resuscitation during out-of-hos-
pital cardiac arrest. JAMA. 2005;293:299-304.

Abella BS, Alvarado JP, Myklebust H, Edelson DP, Barry A, O’Hearn N,
Vanden Hoek TL, Becker LB. Quality of cardiopulmonary resuscitation
during in-hospital cardiac arrest. JAMA. 2005;293:305-310.

Rea TD, Stickney RE, Doherty A, Lank P. Performance of chest compres-
sions by laypersons during the Public Access Defibrillation Trial. Resusci-
tation. 2010;81:293-296.

Meischke H, Taylor V, Calhoun R, Liu Q, Sos C, Tu SP, Yip MP, Eisenberg
D. Preparedness for cardiac emergencies among Cambodians with limited
English proficiency. J Community Health. 2012;37:176—-180.

68.

69.

70.

71.

72.

Isbye DL, Meyhoff CS, Lippert FK, Rasmussen LS. Skill retention in
adults and in children 3 months after basic life support training using a
simple personal resuscitation manikin. Resuscitation. 2007;74:296-302.
Blewer AL, Leary M, Esposito EC, Gonzalez M, Riegel B, Bobrow BJ, Abel-
la BS. Continuous chest compression cardiopulmonary resuscitation training
promotes rescuer self-confidence and increased secondary training: a hospi-
tal-based randomized controlled trial*. Crit Care Med. 2012;40:787-792.
Merchant RM, Asch DA. Can you find an automated external defibrillator
if a life depends on it? Circ Cardiovasc Qual Outcomes. 2012;5:241-243.
Grisner JT, Herlitz J, Koster RW, Rosell-Ortiz F, Stamatakis L, Bossaert
L. Quality management in resuscitation: towards a European cardiac arrest
registry (EuReCa). Resuscitation. 2011;82:989-994.

Nichol G, Steen P, Herlitz J, Morrison LJ, Jacobs I, Ornato JP, O’Connor
R, Nadkarni V; International Resuscitation Network Investigators. Interna-
tional Resuscitation Network Registry: design, rationale and preliminary
results. Resuscitation. 2005;65:265-2717.

Key Worps: AHA Scientific Statements m cardiopulmonary resuscitation
m emergency cardiovascular care m resuscitation



