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Abstract
Background: Bystander cardiopulmonary resuscitation (CPR) improves survival after
prehospital cardiac arrest. While community CPR training programs have been implemented
across the US, little is known about their acceptability in non-US Latino populations.
Objectives: The purpose of this study was to identify barriers to enrolling in CPR training
classes and performing CPR in San José, Costa Rica.
Methods: After consulting 10 San José residents, a survey was created, pilot-tested, and
distributed to a convenience sample of community members in public gathering places in
San José. Questions included demographics, CPR knowledge and beliefs, prior CPR
training, having a family member with heart disease, and prior witnessing of a cardiac
arrest. Questions also addressed barriers to enrolling in CPR classes (cost/competing
priorities). The analysis focused on two main outcomes: likelihood of registering for a CPR
class and willingness to perform CPR on an adult stranger. Odds ratios and 95% CIs were
calculated to test for associations between patient characteristics and these outcomes.
Results: Among 371 participants, most were male (60%) and <40 years old (77%); 31%
had a college degree. Many had family members with heart disease (36%), had witnessed
a cardiac arrest (18%), were trained in CPR (36%), and knew the correct CPR steps (70%).
Overall, 55% (95% CI, 50-60%) indicated they would “likely” enroll in a CPR class; 74%
(95% CI, 70-78%) would perform CPR on an adult stranger. Cardiopulmonary resuscitation
class enrollment was associated with prior CPR training (OR: 2.6; 95% CI, 1.6-4.3) and a
prior witnessed cardiac arrest (OR: 2.0; 95% CI, 1.1-3.5). Willingness to perform CPR on a
stranger was associated with a prior witnessed cardiac arrest (OR: 2.5; 95% CI, 1.2-5.4)
and higher education (OR: 1.9; 95% CI, 1.1-3.2). Believing that CPR does not work was
associated with a higher likelihood of not attending a CPR class (OR: 2.4; 95% CI, 1.7-7.9).
Fear of performing mouth-mouth, believing CPR is against God’s will, and fear of legal risk
were associated with a likelihood of not attending a CPR class and not performing CPR on a
stranger (range of ORs: 2.4-3.9).
Conclusion: Most San José residents are willing to take CPR classes and perform CPR on
a stranger. To implement a community CPR program, barriers must be considered,
including misgivings about CPR efficacy and legal risk. Hands-only CPR programs may
alleviate hesitancy to perform mouth-to-mouth.
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Background
Cardiac arrest, defined as the sudden cessation of cardiac activity with hemodynamic col-
lapse, is most often due to ventricular tachyarrhythmias in adults. Approximately 80% of all
sudden cardiac arrests in adults transpire in patients with underlying coronary artery disease
(CAD), occurring as acute coronary events in patients with no prior known history of
CAD, and in patients with chronic CAD and previous myocardial infarctions.1

The chances of survival after cardiac arrest are directly proportional to recognition of
an arrest, activation of the emergency response system, prompt initiation of bystander-
performed chest compressions within four to six minutes, early defibrillation and access to
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Advanced Life Support, and post-cardiac-arrest care.1-4

The first half of this “chain of survival” occurs in the prehospital
environment, where bystander cardiopulmonary resuscitation
(CPR) and Emergency Medical Services (EMS) transport to
definitive care are of utmost importance.4 The incidence of
bystander CPR depends on training level and willingness
of a layperson responder to participate when a cardiac arrest
occurs, which may vary depending on the particular informational,
socioeconomic, and cultural context in which the cardiac
arrest occurs.5

In Costa Rica, a small country in Central America, the incidence
of CAD is rising. In 2011, CAD was the leading cause of mortality
representing 29.2% of all deaths.6 The risk factors for CAD and
cardiac arrest are becoming more prevalent in Costa Rica, including
dyslipidemia, hypertension, cigarette smoking, physical inactivity,
obesity, and diabetes mellitus.1,7 Sudden cardiac arrest represents a
significant threat to Costa Rican health.

According to local emergency medicine experts in the Grand
Metropolitan Area of San José, Costa Rica, bystander CPR is
seldom performed, despite the existence of a well-developed EMS
medical system consisting of 24 bases of the Cruz Roja (Red Cross;
two with 24/7 Advanced Life Support and five with advanced
support during certain hours), eight bases of bomberos (firefighters),
and 16 bases of private ambulance companies. Further, in-hospital
emergency care is sufficiently advanced to provide advanced cardiac
life support to victims of cardiac arrest. The pre- and in-hospital
emergency care infrastructure exists to provide emergency transport
to definitive care, manage cardiac arrest, and, ultimately, reduce
mortality. Under the existing infrastructure, managing cardiac
arrests would be strengthened greatly if members of the community
received CPR training to activate the emergency response system
promptly and provide chest compressions. It is therefore logical to
recommend that CPR training programs, such as those developed
by the American Heart Association (AHA; Dallas, Texas USA),
should be implemented in San José.8 However, little is known
about the willingness of laypersons in San José to enroll in CPR
training classes or to perform CPR in the event of a cardiac arrest.
Knowledge and awareness of cardiac arrest and CPR, and potential
social, cultural, and socio-economic barriers to receiving CPR
instruction or performing CPR, have yet to be assessed among
residents of San José. Determining the barriers, and potential
facilitators, to community CPR participation represents a pivotal
starting point in developing much-needed community resuscitation
programs.

This study sought to identify barriers and facilitators to enrolling
in CPR training classes and to performing CPR. Specifically, the
study was performed to determine whether demographic attributes,
CPR knowledge and beliefs, prior CPR training, having a family
member with heart disease, and prior witnessing of a cardiac arrest
influenced San José residents’ willingness to register for a CPR class
and to perform CPR on a stranger.

Methods
Setting
This study was conducted in San José, Costa Rica. Approximately
2.16 million inhabitants live in the Grand Metropolitan
Area of San José, accounting for 50% of the total population of
Costa Rica.9

This community-based participatory research project included
the collaboration of two local community organizations, a San José
emergency physician (MUM), local medical students, and two

paramedics. Community partners were involved in all aspects
of the research process in order to enhance the understanding
of existing CPR beliefs within the community and in the
hope that the results will be of benefit to future community CPR
education initiatives in San José.10 Approval was obtained
from the Colorado Multiple Institutional Review Board (Denver,
Colorado USA).

Survey Development
To inform development of the questionnaire used in the study,
exploratory individual qualitative interviews were conducted in
Spanish with 10 San José community members until saturation of
themes was reached. The interview participants, ranging in age
from 20 to 67 years, were members of two organizations with
direct involvement in the community: Guides and Scouts of Costa
Rica in Dulce Nombre, San José; and the Integral Association of
Community Development in Fatima, San José. The interviewees
were asked open-ended exploratory, then closed-ended probing,
questions about existing views and familiarity with CPR among
community members, potential barriers and facilitators to
attending a community CPR class, and barriers to performing
CPR in the event of a witnessed cardiac arrest. Interviews
were audiotaped after written consent was obtained from each
participant. The audiotapes were transcribed in Spanish and
translated into English, themes were identified, and then all
responses were coded by theme.

Preliminary interview responses were used to create a
questionnaire that included barriers and facilitators to taking CPR
classes and performing CPR, as identified from qualitative
interviews, as well as barriers and facilitators identified from
similar studies performed in the United States (eg, cost, schedules,
and competing priorities).5 As highlighted in Table 1, the cultural
barriers identified from interviewees included: fear of causing
more harm to the patient; fear of legal consequences; belief that
performing CPR was against God’s will (fatalismo); hesitancy to
perform mouth-to-mouth ventilation; and a lack of solidarity
among people within the community. The facilitators to
participating in CPR training and performing CPR identified by
community members were: the desire to be able to save someone’s
life; ensuring that there would be other members of the
community to save one’s own life; and having classes that were
affordable financially and conveniently scheduled outside of work
hours. The interviews also suggested that willingness to perform
CPR might depend on who the cardiac arrest victim was.
The interviewees indicated they might be more willing to perform
CPR on a family member, child, “adult stranger,” or “geriatric
adult stranger,” but they were less willing to perform CPR if the
victim was known to be indigent.

In addition to collecting information about barriers and
facilitators to attending a CPR class and to performing CPR, the
survey collected information on participant demographics, prior
exposure to CPR, having a family member with heart disease, and
prior witnessing of a cardiac arrest. The survey included a mix of
open-ended and multiple-choice questions.

The primary objective of the survey was to ascertain
participants’ willingness to enroll in a CPR class and to perform
CPR in the event of a cardiac arrest. Survey participants were
asked: “Would you attend a CPR class if offered?” and “Would you
perform CPR on an adult stranger?”

The survey was pilot-tested among 15 community members in
an evangelical church in Tres Ríos, San José. The feedback
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received from the pilot survey was used to improve the layout, flow,
clarity, and face validity of the questions and response options.
The final 12-item questionnaire (Appendix 1; available online
only) was distributed to a convenience sample of individuals in
public gathering places in San José from June through September
2014. Participants received a postcard-consent information sheet
before completing the survey.

Data Analysis
This investigation focused on the two main outcomes: likelihood
of registering for a CPR class; and willingness to perform CPR on
an adult stranger.

The data analysis proceeded in three steps. First, survey
responses (demographic characteristics, CPR knowledge, beliefs
and experiences, likelihood of enrolling in CPR classes, and
willingness to perform CPR on a stranger) were summarized using
means and standard deviations for measurement variables, and
proportions and 95% confidence limits for categorical variables.
Second, odds ratios and 95% CIs were calculated to test for
associations between participant characteristics, knowledge and
experiences, and the two main outcomes. Third, two separate
logistic regression models were developed to identify independent
and statistically significant predictors of likelihood of registering
for CPR training classes and willingness to perform CPR on an
adult stranger. All characteristics and beliefs that were significant
in the bivariate analysis (P≤ .10) were included as potential
independent variables.

Results
Three hundred seventy-six San José residents participated in
the survey; of these, six individuals did not answer 10 or more
questions and were excluded from the analysis. The final sample
size was 370. When compared with the 2011 Costa Rican census,
the survey participants were similar with respect to education
(65.1% of San José residents reported a secondary education
or higher). Compared with the San José population, women were
under-represented in the study sample (52% vs 40%).

Demographic Characteristics and Experiences of Participants
The demographic attributes, attitudes, and experiences of the
survey participants are listed in Table 2. Overall, most survey
participants were male (60%), and 31% had a college degree.
Thirty-six percent had family members with heart disease, 18%
had witnessed a cardiac arrest, 36% were trained in CPR, and 70%
knew the correct 2008 AHA “hands-only” CPR steps.

Likelihood of Enrolling in a CPR Class
Fifty-five percent (95% CI, 50-60%) of participants said they were
likely to enroll in a CPR class. In the bivariate analysis, education
above high school (OR: 1.51; 95% CI, 0.97-2.34), prior witnessing
of a cardiac arrest (OR: 1.98; 95% CI, 1.11-3.53), and familiarity
with CPR (OR: 2.63; 95% CI, 1.61-4.29) were associated with
likelihood of attending a CPR training class. Four personal beliefs
were associated with not being willing to enroll in a CPR class:
belief that CPR does not work (OR: 0.42; 95% CI, 0.21-0.59);

Barrier or Facilitator Quote from Interview

Fear of doing harm to the victim: I imagine that if someone doesn’t know how to do [CPR] they could injure them, or do damage to
someone, I imagine, because you have to press very hard or do it with a lot of strength.

Fear of legal consequences: What would worry mewould be to assist someone and that therewas a family member around that ends
up accusingme that it wasmy fault that the patient died… That’s why a lot of people, when an accident
occurs, don’t even touch the patient or move them or pick them up or anything, because they are afraid
that the police will arrive later and say “You are at fault because the person was going to live but
because you moved them, they died.” …The legal aspect worries me the most.

Hesitancy to do mouth-to-mouth: That is one of the problems. Normally,…one has to put a handkerchief over the mouth if they don’t have
that air pump in order to not do mouth to mouth. Or if a family member was present [to give breaths] it
would be much better…But you have to do what you have to do.

Lack of solidarity within the culture: Our culture is a very individualistic culture. It is tough to make people understand that this type of thing is
necessary and that they should feel solidarity…You have to have the capacity of convincing people
and of convoking people in a way that they become interested, participate…and maintain interest.

Desire to save someone’s life: Well the worry would be, because one knows a lot of people, friends, especially friends of the same age,
and oneself are at risk of suffering a cardiac arrest, right? So it is a question of solidarity. One wants to
be trained to help. That’s the truth.

Desire to have others in the
community to save self:

It should be the motivation of everyone. It could happen to the person closest to me. It could happen to
my wife, it could happen to my child, it could happen to my brother, to my next-door neighbor. And I
would like to be prepared and able to serve in that moment. In the worst case, it could happen to me
and I would want, near me, to be people who could attend me. So, coming from the principle of
immediate necessity … it’s completely justified that we would be able to have the option to train
ourselves in [CPR].

Differential willingness based on who
victim is:

I believe that human beings, and it shouldn’t be like this, but they also probably would say that it depends
on who it was, right?…one has to be very convinced to apply CPR to any person, kid, adult, could be
an indigent, an alcoholic, an elderly person, because with these, by nature, there is a certain
repulsion, so I believe that here we return to the culture. One should be convinced that we are all equal
and that at any moment one is going to need [CPR].

Schmid © 2016 Prehospital and Disaster Medicine

Table 1. Informative Quotes from Initial Interviews
Abbreviation: CPR, cardiopulmonary resuscitation.
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belief that CPR is against God’s will (OR: 0.26; 95%CI, 0.08-0.82);
concern about legal consequences if the victim dies (OR: 0.42; 95%
CI, 0.27-0.67); and hesitancy to do mouth-to-mouth (OR: 0.32;
95%CI, 0.18-0.55; Table 3). In the multivariate logistical regression
model, only one characteristic was significantly associated with
enrolling in a CPR class; those who had received prior CPR training
or identified themselves as familiar with CPR were 2.2 times
(95% CI, 1.344-3.764) more likely to say they would enroll in a
CPR class. The prevalence of each of these beliefs among the survey
participants is shown in Table 2.

Willingness to Perform CPR
Nearly three-quarters (74%; 95% CI, 70-78%) of participants
said that they would perform CPR on an adult stranger. In the
bivariate analysis, education above high school (OR: 1.88; 95%CI,
1.11-3.18) and prior witnessing of a cardiac arrest (OR: 2.54; 95%
CI, 1.20-5.36) were associated with willingness to perform CPR
on an adult stranger. Four characteristics were associated with not

wanting to perform CPR on an adult stranger: holding the belief
that CPR can harm the victim (OR: 0.57; 95% CI, 0.32-1.03);
hesitancy to perform mouth-to-mouth (OR: 0.33; 95% CI,
0.19-0.58); believing that CPR violates God’s will (OR: 0.37; 95%
CI, 0.13-1.05); and believing that CPR holds legal consequences
if the victim dies (OR: 0.39; 95% CI, 0.24-0.64; Table 4).
In the multivariate logistic model, willingness to perform CPR on
an adult stranger was associated with prior witnessing of a cardiac
arrest (OR: 2.18; 95% CI, 1.00-4.74) and having at least a
secondary education (OR: 1.77; 95% CI, 1.02-3.08).

Willingness to perform CPR was greatest if the victim was a
family member (92.1%), followed by a child stranger (81.9%),
adult stranger (73.2%), or geriatric stranger (71.4%). Willingness
to perform CPR was lowest if the victim was felt to be indigent
(54.6%; Table 5). In the bivariate analysis, not wanting to do CPR
on an indigent victim was significantly associated with hesitancy to
performmouth-to-mouth (OR: 0.47; 95%CI, 0.28-0.82) and fear
of legal consequences (OR: 0.50; 95% CI, 0.32-0.79).

Number Percentage 95% CI

Age less than 40 284 76.8 (0.725-0.811)

Male Gender 222 60.0 (0.550-0.650)

Education Above High School 113 30.5 (0.258-0.352)

Family or Friend with Heart Condition 144 38.9 (0.340-0.439)

Witnessed a Cardiac Arrest 66 17.8 (0.139-0.217)

Familiarity with CPR 109 29.5 (0.248-0.341)

Belief that CPR Violates God’s Will 17 4.6 (0.025-0.067)

Belief that CPR can Harm the Victim 64 17.3 (0.134-0.212)

Belief that CPR has Legal Consequences if the Victim Dies 110 29.7 (0.251-0.344)

Belief that CPR does not Work 36 9.7 (0.067-0.127)

Hesitancy to do Mouth-to-mouth 68 18.4 (0.144-0.223)
Schmid © 2016 Prehospital and Disaster Medicine

Table 2. Demographic Characteristics, Experiences, and Beliefs of Study Participants
Abbreviation: CPR, cardiopulmonary resuscitation.

OR P Value 95% CI

Education Above High School 1.508 .0680 (0.970-2.343)

Prior Witnessing of a Cardiac Arrest 1.982 .0202 (1.113-3.531)

Familiarity with CPR 2.627 .0001 (1.609-4.290)

Belief that CPR does not Work .420 .0175 (0.205-0.590)

Belief that CPR Violates God’s Will .258 .0212 (0.082-0.817)

Belief that CPR has Legal Consequences if the Victim Dies .424 .0003 (0.267-0.674)

Hesitancy to do Mouth-to-mouth .315 <.0001 (0.180-0.552)
Schmid © 2016 Prehospital and Disaster Medicine

Table 3. Attributes, Experiences, and Beliefs Associated with Likelihood of Attending a CPR Training Class (Bivariate Analysis)
Abbreviation: CPR, cardiopulmonary resuscitation.
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Discussion
Previous studies have been conducted in communities in the
United States, Europe, and Japan to assess the barriers and
facilitators to CPR education and to performing CPR in the event

of a witnessed cardiac arrest. However, this is the first attempt
to characterize the beliefs surrounding CPR in a large community
in Central America. With respect to cardiac arrest care,
San José, Costa Rica is a unique city given its fairly robust pre- and
in-hospital emergency care system capable of Advanced Life
Support and post-arrest care. San José theoretically could reduce
the morbidity and mortality from out-of-hospital cardiac arrests
by increasing the number of laypersons sensitized, willing,
and trained to recognize cardiac arrest, activate the emergency
response system, and perform effective chest compressions.
However, enrollment in CPR classes is uncommon in San José,
and bystander CPR seldom is performed according to multiple
observations and communications by local emergency physicians,
prehospital personnel, and community laypersons. The research
team hypothesized that reluctance to attend CPR classes
and to perform CPR on a stranger might be due to unique beliefs
or fears about the risks, benefits, or appropriateness of performing
CPR. The barriers to participating in bystander CPR must
be characterized before attempting to implement a community
CPR education program, or else the program may fail, wasting
valuable resources.8

Many of the barriers identified from exploratory interviews
and questionnaire responses in San José were similar to the
barriers characterized in prior studies in the United States,
including hesitancy to perform mouth-to-mouth resuscitation
and fear of legal consequences if a victim dies.5 In this study,
more than 19% of survey participants listed hesitancy to perform
mouth-to-mouth breathing as a barrier to performing CPR
on a stranger. However, mouth-to-mouth resuscitation is no
longer considered a necessary component of bystander CPR.
Community-based CPR programs in the United States
increasingly focus on a simplified, 2-component version of CPR:
calling 911 and beginning chest compressions until an ambulance
arrives.8 “Hands-only” CPR could be readily taught in
San José (which uses 911 as its emergency telephone number) in
lieu of the traditional hours-long, costly, Basic Life Support
training programs that many citizens would not have the economic
resources or time to attend. Similarly, 29.7% of survey participants
cited a fear of legal consequences as a reason not to perform
CPR in the event of a witnessed cardiac arrest. Education of
Costa Rican laypersons regarding the lack of local legal
repercussions from failing to resuscitate a cardiac arrest victim will
also be important in encouraging bystanders to perform CPR on
an adult stranger.

OR P Value 95% CI

Education Above High School 1.880 .0189 (1.110-3.184)

Prior Witnessing of a Cardiac Arrest 2.539 .0144 (1.203-5.358)

Belief that CPR Violates God’s Will .370 .0623 (0.130-1.053)

Belief that CPR can Harm the Victim .571 .0603 (0.319-1.025)

Belief that CPR has Legal Consequences if the Victim Dies .391 .0002 (0.238-0.643)

Hesitancy to do Mouth-to-mouth .333 .0001 (0.190-0.582)
Schmid © 2016 Prehospital and Disaster Medicine

Table 4. Attributes, Experiences, and Beliefs Associated with Willingness to Perform CPR on an Adult Stranger (Bivariate
Analysis)
Abbreviation: CPR, cardiopulmonary resuscitation.

Count Percent

Family Member

Yes 341 92.1

No 2 0.54

Maybe 21 5.7

Child Stranger

Yes 303 81.9

No 12 3.24

Maybe 49 13.24

Adult Stranger

Yes 272 73.2

No 14 3.78

Maybe 80 21.6

Geriatric Stranger

Yes 264 71.4

No 19 5.14

Maybe 81 21.9

Indigent

Yes 202 54.6

No 59 15.9

Maybe 103 27.8
Schmid © 2016 Prehospital and Disaster Medicine

Table 5. Willingness to Perform CPR by Victim Type
Abbreviation: CPR, cardiopulmonary resuscitation.
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Another belief associated with hesitancy to attend a class
or perform CPR is the opinion that “CPR does not work.”
Laypersons should be informed, not only in CPR classes but also
through public health media campaigns, that timely, effective,
bystander CPR may provide a victim an improved chance of
survival. According to the Cardiac Arrest Registry to Enhance
Survival (CARES), survival to hospital discharge of victims of
witnessed cardiac arrest in the US between 2005 and 2010 was
11.2% for those who received bystander CPR, as compared with
7.0% of those who did not receive bystander CPR, for a relative
risk reduction of 37.5%.11

In the current study, several additional potential barriers to
CPR participation were identified. Fatalismo, a widely-studied
“culture-bound syndrome” among some Latino individuals, refers
to the belief that when illness or death strikes, it is God’s will; hence,
individuals need not intervene.12 In this study, participants who
stated that “if a cardiac arrest occurs, it is God’s will” were 3.9 times
more likely not to enroll in a CPR class and 2.7 times less likely to
perform CPR on a stranger. Importantly, however, this belief was
not common among San José residents participating in the
survey (only 4.5%). Thus, while the relative risk is significant,
the attributable risk may be much less important. Similarly, the
prevalence rates of several other common cultural beliefs (for example,
that CPR does not work and that CPR can harm the victim) were
also relatively low (9.6% and 17.3%, respectively). Since these beliefs
are not widely prevalent, their actual significance as barriers to CPR
education and performance is unknown.

An interesting finding of the study was the differential willingness
to perform CPR based on the characteristics of the victim. The
strength of the family unit in Costa Rica may explain the willingness
of 92% of people to perform CPR on a family member. The relative
hesitancy to perform CPR on an “indigent” (used in Costa Rica to
describe someone who is impoverished, uneducated, and often an
immigrant) may reflect some deep-seated social prejudices. However,
it is important to note that even when the victim was believed to be
“indigent,” willingness to perform CPR exceeded 50%.

Limitations
This study has several strengths, including the relatively large
study sample representing diverse demographic groups in San José,
Costa Rica. In addition, development of the survey instrument was
informed by information and insights provided by local laypersons,
community leaders, and emergency medicine and prehospital
providers. At the same time, several limitations should be
acknowledged. The survey was conducted in a single Central
American city, which may limit generalizability to other cities,

countries, and cultures. The study also relied on a convenience
sample, which may introduce non-participation bias. Large
proportions of the survey participants were young, college-educated,
and already familiar with CPR, which could skew the results toward
acceptance of CPR and willingness to intervene when faced with a
victim of cardiac arrest. However, with respect to education, the
only significant demographic predictor of willingness to perform
CPR, the survey participants and the surrounding population were
similar; among survey participants, 65.5% reported having at least a
secondary education, compared with 65.1% in the San Jose
population-at-large.13 Another limitation is that the survey did
not ask about the acceptability of non-classroom CPR training
methods, such as telephonic CPR, short videos disseminated
through social media, and CPR apps on cellphones. This study
showed a high level of acceptability of CPR among laypersons
in San José, and any of these methods theoretically could be
implemented in lieu of formal classes. Finally, all of the data in this
survey are based on self-report, and recall, social acceptability, and
other forms of bias may be present.

Conclusions
This study reports that a majority of San José residents are willing
to take CPR classes and perform CPR on a stranger. However, to
successfully implement a community CPR program, barriers must
be considered, including differential willingness to perform CPR
based on the victim’s demographic characteristics, misgivings
about CPR efficacy, legal risk, and hesitancy to perform mouth-
to-mouth resuscitation.
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