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Abstract
Objective: To evaluate the effectiveness of training in cardiopulmonary resuscitation using realistic simulation as a subsidy to plan an
emergency training program for healthcare professors.

Methods: Quasi-experimental research, whose intervention was
the theoretical and practical training and the outcome was the level
of knowledge about the guidelines for cardiopulmonary resuscitation, involving 22 professors of health courses from two universities
in São Paulo, Brazil. The tests were applied in different periods to
identify changes after training, both in assessing the quality of the
used training method, the as the absorption and relevance of the
strategy.

Results: There was statistical significance of the success rate between the first and the second tests only in the theoretical training,
and this result remained after the practical training and realistic simulation, regardless of the professor’s area of expertise. Forty-nine
percent (49%) of correct answers were found in the pretest before
training; 88%, after the theoretical stage and 80%, after the third
and final period.

Conclusion: the number of correct answers between the first and
second tests increased more significantly and remained in the third
test, demonstrating that the strategy of teaching with demonstrative
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lecture and, especially, the practicing stage by using realistic simulations were effective, as the practical stage was carried out after 15
days of theoretical training.

Introduction
Cardiopulmonary arrest (CPA) leads to a sudden
and unexpected condition of absolute deficiency
of tissue oxygenation, either circulatory inefficiency
or cessation of respiratory activity [1-3],and even in
situations of great service to the CPA, time is an
important variable, and it is estimated that every
minute the individual remains in CPA, 10% of survival probability is lost [4].
With the progressive increase in the frequency of
CPA, there are estimates of around 200,000 CPA
cases per year [2, 5-6], highlighting the importance
of the ability of health professionals or lay people to
use properly their knowledge and ability to perform
cardiopulmonary resuscitation (CPR) [6-7]. Thus, the
basic resuscitation maneuvers are essential to prevent the deterioration of the victim, predominating
the maintenance of coronary and cerebral perfusion
[3, 8].
The guidelines of the American Heart Association (AHA) and European Resuscitation [3, 9] were
developed for lay people and healthcare professionals to perform CPR properly [3, 9-10]. In this way,
the resuscitation maneuvers are updated every five
years so that they can be increasingly effective and
simple to perform. Above all, it is necessary that
first rescuers are aware of those changes so that
the resuscitation is successful [3, 9, 11].
Given this context, the training strategy using
realistic simulation can provide a more consistent
learning, compared with lectures, as the simulation
provides an environment closer to reality features.
The training in simulated environment correlates
with greater retention of knowledge and for a longer time, being a participatory teaching strategy in
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which students not only see what is being taught.
Thus, it is possible to minimize complications resulting from inappropriate interventions, increasing the
safety of professionals and patients [11, 12].
Along with realistic simulation, the teaching
methodology and evaluation characterized as objective structured clinical examination (OSCE) aims
to evaluate the competence of the apprentice in defined clinical situations, through a structured instrument in checklist format, which assists the examiner
to focus his/her attention on specific skills [11, 13]
in order to observe the learner’s performance with
real or simulated patients, over a set of stations with
different specified clinical tasks for each skill [14-15].
Thus, in order to perform CPR maneuvers with
excellence and to develop the rescuers’ skills properly, it is essential to have continuous training following protocols [3, 9]. We emphasize the importance of this study to evaluate the effectiveness of
theoretical and practical training along with realistic simulations in small groups with professors from
multidisciplinary areas, as the team should consist of
professionals from different areas for patient care in
CPA, always seeking the success of the maneuver.
Given the above, the study aimed to evaluate the
effectiveness of training in cardiopulmonary resuscitation using realistic simulation as a subsidy for a
training program in emergencies regarding health
courses for professors.

Methods
Quasi-experimental research, whose intervention
were theoretical and practical trainings, and the
outcome was the level of knowledge about the
This article is available at: www.intarchmed.com and www.medbrary.com
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guidelines for cardiopulmonary resuscitation with
professors in the health area from two Universities
of the state of São Paulo. The study protocol was
drawn up following the ethical standards for clinical
research in humans, according to Resolution 466/12,
and submitted to the Research Ethics Committee of
one of the Universities, according to the opinion
No. CAAE: 42678915.5.0000.550. All participants
signed an Informed Consent Form.
The sample was random by inviting professors of
the courses of physiotherapy, nursing, gerontology
and occupational therapy of one of the universities
and from the nursing course of the other university, in order to attend the theoretical and practical
trainings and participate in the research. The inclusion criteria were: being a professor at those universities; accepting to participate voluntarily; signing
the Informed Consent Form. Exclusion criteria were
professors who were on sick leave, maternity leave
and/or vacation during the period of data collection;
questionnaires with unanswered questions. Thus,
the sample consisted of 22 participants.
First, we set up a website containing information
on the training and schedule. Research participants
had 20 days to conduct the registration and within
24 hours received a confirmation email. The schedule contained availability of vacancies in morning
and afternoon shifts, totaling five groups with up
to five participants.
Investigations were carried out in a Practice Simulation Unit at one of the universities and divided into two days for each group: one day for the
theoretical stage and another day to practice stage
using a realistic simulation strategy, from October
to December 2015.
The research was divided into three stages: the
first stage was the application of the pretest, theoretical training, post-test application I; the second
stage involved the practice training of stations in
CPR, realistic simulation and OSCE; the third and
final stage held the debriefing and application of
post-test II.
© Under License of Creative Commons Attribution 3.0 License
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The applied tests (pre-tests and post-tests) based on the 2015Guidelines of AHA and European
Resuscitation [3, 9] containing guidelines for filling,
such as not leaving blank questions, fill only one
alternative for each question. It consisted of nine
sociodemographic questions and 20 questions related to the variables relevant to the subject of study,
as recognition of CPA; request for help; triggering
the emergency medical service; positioning of the
victim and the rescuer; correct sequence of CPR
maneuvers; carotid pulse evaluation; compression/
ventilation ratio and proper use of Automated External Defibrillator (AED). Therefore, in the first
stage of the study, we applied the pre-test prior
to the theoretical training, in order to understand
the knowledge of the participants before the training, which should be completed in 30 minutes.
The theoretical training lasted four hours, lectures,
using slides, statements movies of each maneuver
and heart rhythms and practical demonstration of
CPR maneuvers, such as chest compression, opening airways, ventilation and handling the AED. After the theoretical explanation, the post-testing was
applied, with 30 minutes for filling to evaluate the
effectiveness of the theoretical strategy.
After 15 days, the second stage was carried out,
initially with a summary of the theoretical stage and
then by training stations (chest compression, opening airways, ventilation and handling AED) separately; and later using realistic simulation strategies for
the care of CPA, based on scenarios related to the
Intensive Care Unit, Basic Health Unit and Emergency Unit, focused on real situations of everyday life.
The elaboration of the atmosphere was according
to the place where the situation was happening,
with the support of appropriate materials and mannequins simulators; the actors were characterized
according to the issue, coordinated by the researchers, with a total duration of three hours.
During the simulation, participants were assessed
by the OSCE instrument, which allowed evaluating
the mastery of skills and performance during the
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tasks to be performed using a checklist addressing
the skills to be tested over the steps taken, such as:
security local; recognition of CPA; activation of the
emergency medical service; compressions; ventilations and handling the AED.
In the third stage, there was the debriefing, a discussion with the research participants, in which they
realized which were the failures and clinical skills
acquired. At the end of this stage, the post-test II
was applied in order to assess knowledge retention.
For each group that participated in the training,
questions relating to the study of the subject were
the same, but with alternate orders. The aim of
the application of the instrument at three different
stages was to identify and understand the changes
that were occurring, both in assessing the quality
of the training method used, as in the absorption
and relevance of the strategy used.
The descriptive and exploratory analysis provided
a view of the overall behavior of the data set through
the use of the Software R and the application of the
Wilcoxon test, with the objective of evaluating the
existence of differences between the proportion of
successes and failures in the stages of pre-test, posttest I and post-test II, showing whether the teaching
and training strategies were effective or not.

Results
Among the 22 professors participating in the research, only 16 participated in the two days of training. (Table 1)
Table 1. 
Characterization of professors of health
sciences of two universities in the interior
of São Paulo state. São Carlos, SP. Brazil,
2016.
Variable
Sex
Female
Male
No reply

4

n=22
N

(%)

22
0
0

100
0
0
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n=22

Variable
Category
Gerontology
Physiotherapy
Nursing
T.O.
Time experience
1 to 5 years
5 to 10 years
Over 10 years
SVB course
Yes
No
Contact frequency
Sometimes
Never
Trained
Untrained
Shortly trained
Trained

N

(%)

1
4
16
1

4
19
73
4

4
7
11

18
32
50

11
11

50
50

10
12

45
55

6
11
5

27
50
23

There was a high percentage of success when
comparing the three periods in relation to the recognition categories of CPA, CPR maneuvers and
use of AEDs (Table 2). Therefore, only a few profesTable 2. K
 nowledge about the service in CPA in BLS
for trained rescuers. São Carlos, SP. Brazil,
in 2016.
Variable
Recognize the
capabilities of BLS
Recognitionof CPR
Victim Positioning
Correct sequence CPR
Compression/
ventilation ratio
Hand place in the
victim's chest
Oxidation
Circulation
Defibrillation

n=22
n=22
n=16
Pre-test Post-test I Post-test II
N
%
N
%
N
%
18

82

22

100

15

68

20
22
14

91
100
64

19
22
22

86
100
100

14
15
15

64
68
68

12

55

21

95

16

73

2

9

3

14

2

9

10
17
11

45
77
50

19
22
18

86
100
82

16
16
13

73
73
59
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Table 3. K
 nowledge of the participants related to
other cases of BLS as heart rhythms, oxygen
and AED. São Carlos, SP. Brazil, in 2016.
Variable
Heart rhythms
Non-shockable
rhythms
Time interval for
evaluating heart
rhythm
Depth of chest
compressions
Volume compressions
per minute
Oxygenation victim
without trauma
Oxygenation victim
with trauma
Power AED
monophase
PowerAEDbiphasic

n=22
n=22
n=16
Pre-test Post-test I Post-test II
N
%
N
%
N
%
15

68

22

100

15

68

8

36

21

95

15

68

3

14

19

86

13

59

6

27

18

82

12

55

11

50

22

100

16

73

13

59

19

86

14

64

7

32

19

86

13

59

2

9

19

86

11

50

3

14

16

73

11

50

Proportion

Figure 1: B
 ox plot of the proportion of success in
each test. São Carlos, SP. Brazil, in 2016.

Temporary

sors recognized the correct location of the positioning of the hands to perform chest compressions.
(Table 3)
The Wilcoxon test showed statistically that, after
the training, the research participants had a significant increase in the proportion of correct answers
in the quiz questions (Pre → Post I/Pre → Post II)
© Under License of Creative Commons Attribution 3.0 License
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and showed no significant decay over time (Post I
→ Post II), considering that six participants were not
present in the day of the research (Figure 1).

Discussion
Studies aim at the need for continuous updates and
training as a form of systematic ongoing education,
for both lay people as health care professors, especially those who have more contact with this type
of situation, highlighting the rapid identification of
CPA, standardization of service and improvement
of the performance of the rescuers, continuously,
since individuals are subject to deterioration of
knowledge, which significantly reduces from six to
12 months after the training [16-17].
The study demonstrated through theoretical tests
that knowledge of participants was lower before
training. Although 11 (50%) participants reported
having performed some kind of training in BLS, the
mean score in the pretest was 49%, rising to 88%
at post-test I, which assesses the effectiveness of
lecture with practical demonstrations, videos and
performances. In the post-test II, the mean score
was 80%, which may be reduced not only by the
smaller number of participants, but also by the need
for periodic training.
Literature data [1] show there is significant reduction of knowledge in ten weeks, so there must be
a constant update to ensure better quality and performance, since the theoretical and practical skills
tend to decline over time.
Regarding the qualification, five (23%) professors considered themselves qualified, 11 (50%)
were poorly qualified, and six (27%), non-qualified.
There were differences in the size of successful answers between the groups: the proportion of correct answers in the group that felt qualified was
higher than the proportion of correct answers of
other groups in the pretest. Of those, ten (45%)
reported having sporadic contact with situations of
CPA and 12 (55%) reported never having contact.
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Nevertheless, half had already done the course of
BLS at some point of their career; however, the increase between the two groups was proportional.
Only ten (45%) professors indicated having contact with CPA “sometimes”; however, 20 (91%)
knew how to recognize signals in the presence of
CPA, even the 17 (73%) who felt little able or unqualified. Undoubtedly, the quick assistance to a
CPA is essential, since the patient’s survival depends
on rapid identification and agility provided to the
victim [4, 18-19].Compared to other studies, most
of the participants were able to identify the signs
and symptoms of CPA cases [20].
Studies [9, 21-22].emphasize that the diagnostic
of CPA should be done quickly and including the
evaluation of responsiveness, investigated through
tactile and verbal stimulation, ensuring that the victim is able to hear the rescuer; the breathing, observing if the victim has chest expansion, approaching
the victim’s nose or if the victim is gasping; and the
carotid pulse, touching it for about ten seconds. If
there is no response, the aid application is necessary, including the application of AED and advanced
life support (ALS) [8, 23].
In this study, 22 (100%) research participants correctly identified the position of the victim in the
three tests. Regarding the sequence of maneuvers
for CPR, only 14 (64%) correctly identified it in the
pretest, compared with another study [1], in which
professionals also had difficulty enumerating the
correct sequence.
Therefore, the BLS is essential to prevent the
deterioration of the victim [3,9], so the guidelines
have been developed for health professionals and
lay people to perform CPR properly in order to reduce mortality [10].
In the pretest, regarding the understanding of
what basic maneuver is the BLS, 18 (82%) correctly
reported chest compressions. However, with regard to the correct positioning of the hands on the
patient’s chest to perform the compressions, only
two (9%) reported correctly; six (27%) responded
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correctly the specific depth of compression and 11
(50%), how many compressions must be provided
per minute during CPR. These results are consistent
with other studies that have shown that the implementation of those techniques was the biggest
deficiency presented by the participants [16].
These results are worrying, since the procedure
should be performed properly and effectively, to
provide oxygen to the vital organs [3, 9].
The compression-ventilation ratio was known by
only 12 (55%) participants, low rate that relates to
another study [1], reinforcing the need for periodic
training, since the guidelines are constantly updated.
According to the algorithm based on the guidelines in 2015 [3, 9], any treatment served to the
victim in CPR associates with the rhythm. However,
15 (68%) correctly reported the patterns of found
rhythms; among them, 13 (90%) defined as having
contact “sometimes” with CPA situations, corroborating the study (22) in which the results showed
greater accuracy regarding the identification of
rhythm with professionals who have contact with
this type of emergency where they operate [3,9].
However, the study [17] showed that nurses had
difficulties in responding properly to the CPA recognition algorithm. Therefore, it is noteworthy that
the justification of the difficulty in recognizing the
cardiac rhythm is a need to demand attention for
identification [14, 24].
Having as survival after a CPA the interval of time
between the event and the start of CPR maneuvers,
one way to reduce mortality and provide a good
prognosis to the patient is adequate immediate and
skilled attention [8, 12]. Literature points out that if
the time is less than four minutes, survival rate is
75%; between four and 12 minutes, 15% and after
15 minutes, only 5% [16].
The results generally showed low level of correct
answers in the pre-test, which may relate to the
time when those professors completed college and
did not update more on this subject and also to the
This article is available at: www.intarchmed.com and www.medbrary.com
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fact that most of them were not working in scenarios that face this kind of situation. As for the decay
in the average of correct answers on the post-test
II compared to the post-test I, it may be linked to
the fact that post-test II have been carried out on
the second day of training and six professors did
not return to the training, justified by the workload
of the training and their available time.
The method used by realistic simulations is useful
to evaluate integrated skills of thinking, feeling and
acting, enabling better communication competence, execution of procedures under stress conditions
and reducing anxiety in performing procedures on
real patients.
Associated with the realistic simulation method,
the use of the OSCE strategy allowed assessing
more accurately the mastery of skills and the performance of each participant after the training, helping to identify the positive aspects and those that
can be improved in the proposed training program.
In the debriefing, the research participants reported that, at the time of the simulated service, many
conditions were forgotten and were not performed.
Thus, they referred to the importance of regular
training, in order to be able to perform the entire
sequence of service to a CPA without supervision
and failures. Those reports corroborate other studies [11, 14, 15-17], in which the participants felt
more confident and competent after the realistic
simulation and debriefing.

Study limitations
Although the results obtained from the present study were significant, the reduced number of participants is one of its limitations, as well as the absence
of six participants in the post-test phase II. Absences
were justified as being due to schedule conflicts
with other teaching activities, given that training
took place during the semester.
Organizing a training using realistic simulation
strategy and the OSCE takes time, mastering the
technics and the theme to be worked by the fa© Under License of Creative Commons Attribution 3.0 License
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cilitators and assessors involves cost, preparation
of the environment and the stages, and requires
careful planning schedules, considering that participants are professors of various departments with
little flexible hours. However, it was effective for
learning skills and competencies in CPR.

Conclusion
The study found that the training was effective, demonstrating significant increase between the pretest and post-test I, which remained in the post-test
II, showing that the teaching strategy with theoretical and demonstrative class, especially the practice
stage using realistic simulations, was effective, since
the practical stage was carried out 15 days after the
theoretical stage, with a significant increase in the
percentage of correct answers between the tests.
The assessment of learning through the OSCE
allowed to the evaluators to identify more accurately all aspects involved in the simulated service run
by the participants, proving to be a useful tool to
identify performance in specific clinical tasks.
The data obtained in this study will support the
planning of a program for professor training in CPR
considering the strengths and weaknesses identified.
Although several studies recognize the importance of training for professionals in health sciences
and lay people, it is evident the difficulty to put it
into practice, due to the demand of time, effort,
cost and the number of people to be trained.

Future research
For future studies, we suggest the development of a
professor-training program in CPR to be performed
in periods in which there is no conflict of schedule
with other academic activities and with longitudinal
assessment, applying the OSCE at intervals of six
months.
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