ORIGINAL ARTICLE

Basic Life Support: an accessible tool in layperson
training

Carolina Reis Bonizzio®
Christopher K. Nagao?
Gabriel B. Polho?

Vitor R. Paes*

1. Médica Generalista da FMUSP, diretora da Expedigédo Cirtrgica da Bandeira Cientifica (ECBC) em 2016, Sao Paulo, SP, Brasil

2. Médico Generalista da FMUSP, diretor da Expedigdo Cirurgica da Bandeira Cientifica (ECBC)2016, Sdo Paulo, SP, Brasil

3. Médico Generalista da FMUSP, membro da Expedicao Cirtrgica da Bandeira Cientifica (ECBC) 2016, S&o Paulo, SP, Brasil

4. Médico patologista pela FMUSP, coordenador da Expedicdo Cirtrgica da Bandeira Cientifica (ECBC) em 2016 e orientador cientifico, Sdo Paulo, SP, Brasil

http://dx.doi.org/10.1590/1806-9282.65.10.1300

SUMMARY

OBJECTIVES: 1) To evaluate the efficiency of a new method of training laypeople on cardiopulmonary resuscitation (CPR). 2) To assess
previous knowledge of the participants.

METHODS: Instructors were trained according to the 2015 American Heart Association Guidelines, with emphasis on CPR. Dummies
made with PET bottles were used, and a questionnaire was applied to the participants before and after training. Statistical analysis was
performed in the R commander program. Participants with incomplete documents were excluded from the study.

RESULTS: Out of 1017 participants, 96 were included: 69 lay people, 17 health professionals, and ten health students. There was an improve-
ment in the overall performance after training (mean pre: 62.7%, mean post: 75.8%, p <0.07), also present in the following main concepts:
“mouth-to-mouth breathing is not necessary” (p <0.01), “risk of contamination” (p <0.01), ‘compression technique” (p <0.01). The concepts
“recognition of severity” and "what is chest compression” did not improve, but had good pre-test means, 96.8% and 81.2%. There was
no statistical difference in the knowledge between the groups (laypeople vs. health professionals and students, pre=0,06 e post=0,33).

CONCLUSION: The tools used in training were efficient. However, further studies are necessary to assess the long-term impact of
this intervention.
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INTRODUCTION

Cardiovascular diseases have a high prevalence.
According to the WHO, 19% of deaths worldwide in
2012 were due to cardiovascular diseases'. It is esti-

this context, it can be argued that laypeople will of-
ten witness a CA. Several studies point to the import-
ant role of cardiopulmonary resuscitation (CPR) exe-

mated that Brasil has 200 thousand cases of cardiac  cuted by a spectator, which can increase the chances

arrest (CA) annually, half of those in an extra-hospi-
tal environment, i.e., in homes and public places®. In
these cases, the success rate is, on average, 10%°. In

of survival of the victim by more than two times®*. In
view of this purpose, lay people can be trained with-
out necessarily having to undergo extensive hours.
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There are studies that show satisfactory learning
of basic life support (BLS) using videos and/or dum-
mies for training staff, even in short sessions®*%. In
addition, the training is able to decrease anxiety in
relatives of patients with high cardiovascular risk,
which can be a barrier when assistance is actually
required®™.

Therefore, it is known that the laypeople can pro-
vide initial CPR until the arrival of an Emergency
Medical Service, such as the Samu (Emergency Med-
ical Care Service), improving the outcome of many
patients. For this to occur, it is necessary to educate
and train the population.

THE BANDEIRA CIENTIFICA PROJECT AND
THE SURGICAL EXPEDITION

Considering the importance of the subject and
the fact that the learning of BLS by laypeople is a
subject that is poorly studied, the 4th Surgical Expe-
dition of the The Bandeira Cientifica Project (ECBC)
decided to carry out an educational program in a
small Brazilian city.

The Bandeira Cientifica Project of the Universi-
ty of Sao Paulo is an academic extension program
that exists since the 1950s and uses the principles
of care, teaching, and research in their expeditions
to remote regions of Brasil, promoting activities re-
lated to health, including medical care, with inter-
ventions with impact in the short and long term™.
The ECBC, an academic extension program of the
Medical faculty of the University of Sdo Paulo (USP),
started in 2013 and annually visits a Brazilian city
to offer free elective surgeries in gynecology and
gastric surgery. As part of their interventions with
potential long-term impact, they carry out activities
with the population. In 2016, the project visited the
town of Bandeirantes (PR) and offered BLS training
using low-cost mannequins, giving special attention
to situations that can be potentially encountered by
laypeople. Recently, the ECBC went through a pro-
cess of renewal and is now known as the Surgical
Expedition of FMUSP®,

OBJECTIVES

Evaluate the effectiveness of the new proposed
CPR training to the lay population.

Evaluate the prior knowledge of the training par-
ticipants.

METHODS

Work approved by the Research Ethics Commit-
tee of FMUSP (decision number: 1.604.841. CAAE:
57007616.4.0000.0065). Each participant signed an
informed consent form to participate in the study and
answered a questionnaire developed by the Nursing
School of USP™ before and after the training. Next,
we detail the process.

Pre-training: training of instructors and con-

fection of dummies

The medical students of FMUSP selected to par-
ticipate in the Surgical Expedition were trained by
project directors (4th-year medical students) along
with the medical advisor of the study and the coor-
dinator of the Surgical Expedition 2016. The process
consisted in the study of the reference material ac-
cording to the guidelines of the American Heart As-
sociation 2015" and in training the didactic approach
to the simulation activity. In total, 16 students were
trained to act as instructors in six stations on com-
mon emergencies (acute myocardial infarction with
cardiac arrest - AMI with CPR; drowning; airway
obstruction; seizures; amputation), including a local
demand (injury by a yellow scorpion)™.

In relation to the support to AMI victim’s with
CPR, important concepts of the chain of survival
were reviewed with the students: identifying an
emergency, calling for help, correct technique of
chest compression, emphasis in compressions/no
need for ventilation. In the workshop, this knowl-
edge was passed on and evaluated with attention
to self-safety before starting the support measures,
good positioning of the victim and the rescuer for
the compressions, not bending the arms during
compression, proper depth (5 to 6 cm) and total re-
turn of the chest after each compression at a fre-
quency of 100 to 120 per minute™.

To facilitate the training of a large number of
people, it was necessary to create a didactic mod-
el from inexpensive and widely available material.
Low-cost dummies were made based on the Mass
Training Project, of the Society of Cardiology of the
State of Sao Paulo (SOCESP), a campaign for train-
ing students of 8th year of primary education”. We
used a 2-littler bottle of polyethylene terephthalate
(PET), a t-shirt, a material as filling (paper, newspa-
per, fabric, styrofoam), stapler, and a rope. Each pair
of instructors made their own dummy: they stapled
the hem, sleeves, and collar, and, through the collar,
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placed a PET bottle filled with water at the center of
the t-shirt. The remaining space was filled with their
material of choice, and the collar was attached to the
end of the bottle with the rope. In our activity, we
opted to fill 70% of the bottle with water in order to
increase the strength required for compression and
thus give advice on the proper posture.

The Automatic External Defibrillator (AED) was
not used to simplify the method, considering the
profile of a small town, where there are not usually
crowds that require the wide availability of the de-
vice®™.

The training

The event occurred in three periods of the same
day, with the duration of 1h30min each. The event
was widely publicized during the permanence of the
expedition in the city. The 16 students, divided into

eight pairs, staged the six clinical scenarios, encour-
aging the participation of the population and guided
the appropriate conduct.

The questionnaire

The main outcome of the study (learning with the
method described) was assessed by a questionnaire
drawn up at the Nursing School of USP and validated
in 2009 only to evaluate the knowledge of laypeople
on BLS. It contains multiple-choice and open-ended
questions on the support using CPR™. The question-
naire used as reference guidelines outdated today,
which did not yet include the non-necessity of mouth
to mouth during CPR performed by a layperson. Giv-
en that we modified the original use of the question-
naire, some adjustments were necessary to interpret
the answers found. Therefore, we separated the
learning process in greater concepts.

FIGURE 1. PARTICIPANTS RECEIVE INSTRUCTIONS ON THE USE OF THE DUMMY.
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The simplified questionnaire is as follows (full
version in reference 14). Open-ended questions are
highlighted*. The others were of multiple choice.

Q1. How can you check if the victim is breathing?

Q2. How is it possible to make it easier for the
victim to breathe if there is no suspicion of fracture
of the spine?

Q3. How is mouth-to-mouth breathing performed?

Q4*. Would you perform mouth to mouth breath-
ing in an unknown person, without protective equip-
ment? Why?

Q5*. Would you perform chest compressions even
if you had not performed mouth to mouth breathing?
Why?

Q6*. Do you know what are chest compressions,
and what are they used for?

Q7. In what position must the victim be so that
you can perform chest compressions?

Q8. What is the appropriate body site to perform
chest compressions?

Q9*. Do you know the number of times chest
compressions must be carried out, per minute, in an
adult? If so, how many?

Data Analysis

Each question of the questionnaire received
a grade that could be 2, 1, or 0, depending on the
participant’s response. Therefore, the overall per-
formance could vary from O to 18 points. For better
data interpretation, the final score was calculated in
the following way:. The questions on the question-
naire were divided into six clusters according to the
objectives of the training: Identifying an emergency
(Q1), Mouth to mouth breathing technique (Q2 and
Q3), Identifying the risk of contamination in mouth
to mouth breathing (Q4), Mouth to mouth breathing
is not essential in cardiopulmonary resuscitation
done by laypeople (Q5), The role of the chest com-
pression (Q6), Chest compression technique (Q7,
Q8 and Q9).

Three authors of the study participating in grading
the questionnaires and standardized the score of the
open-ended questions according to the learning ob-
jectives already mentioned, after a group discussion
and consensus. In the multiple-choice questions, the
score for each alternative marked ranged from O to
2 points. We followed the correction criteria used in
the referenced study by the Nursing School of USP.
According to that study, some alternatives were con-
sidered partially correct. Therefore, when chosen by

the participants, they received half of the total score,
i.e., 1 point.

Participants were divided into two groups in data
analysis: participants in the health area (health stu-
dents and professionals) and laypeople. The com-
parison between the performance pre- and post-in-
tervention was performed by paired Student t-test.
The significance level for all tests was 5%. The tests
were entered into Microsoft Excel (2010) or interface
R commander of the R software, version 3.2.5 (2016).

RESULTS
Participants

In total, 101 people participated in the activity.
Five were excluded due to incomplete documents
(informed consent and questionnaire), leaving 96 val-
id questionnaires. Of these, 78 were women (81.2%),
and 18 were men (18.7%). There were 69 laypeople
(71.8%), 17 health professionals (17.7%), such as nurs-
es and nursing technicians, and ten students in the
area of health (10.4%). The largest portion had at least
secondary education (92%), and the average age was
34 years (ranging between 14 and 55).

Examples of open-ended answers

Below, we explain the criteria for grading answers
for each open-ended question using some examples
(Table 1) found in the study.

Question 4: Would you perform mouth to mouth
breathing in an unknown person, without protective
equipment? Why?

The purpose of this question was to assess wheth-
er the participants had some notion of the biological
risks to the rescuer, not being recommended to lay-
people™. Therefore, people who answered “no” and
justified it by saying there is a “risk of transmission
of diseases” and “the method is not necessary,” had
a maximum score (2 points). Those who would not
perform the method but gave no valid justification
received intermediate scores (1 point). People who
answered “no” and did not present any justification
and those who answered “yes,” regardless of the jus-
tification, received no points. Of these, the most fre-
quent justification was “to help/save.”

Question 5: Would you perform chest compressions
even if you had not performed mouth to mouth breath-
ing? Why?
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TABLE 1. SCORE FROM OPEN-ENDED ANSWERS PRE-
AND POST-TRAINING

Questions Answers Score

Answered negatively | Risk of disease transmission 2

to Q4 - Would you It is not necessary 2

perform mouth to

mouth breathing in For personal safety 2

an unknown person, | Unknown victim >

without protective -

equipment? Why? Inexperience 1
I do not know how to do it 1
I do not know why 0

Answered positively | Resume heartbeats 2

to %5: Wo#ldtyou | Chest compressions are more 2

pertorm chest com important

pressions even if you

had not performed Chest compressions are enough 2

mouth to mouth to save

breathing? Why? There is an important reserve of air | 2
To stabilize the patient 1
To save 1
Itis the right thing to do 1
It is necessary 1
| believe in the saving power of the | 1
compressions
To resume breathing 0
Itis faster 0
It is easier 0

Q6 - Do you know Resuscitation/reanimation 2

what are to chest Keep heartbeats >

compressions, and

what are they used Get the heart to function again 2

for? Assist in the circulation of blood to | 2
the organs
Oxygenation of organs 2
To resume breathing 0
Force the air to exit 0

Q9 - Do you know 100 a 120 2

the number of times 305 1

chest compressions

must be carried As long as necessary until help 1

out, per minute, in arrives

anadult? If so, how | Other values (10, 15, 60). 0

many?

In this question, we evaluated whether partici-
pants knew that chest compressions are crucial, to
the detriment of mouth-to-mouth breathing. Those
whose answer displayed these concepts received a
maximum score. Inaccurate and generic justifica-
tions scored 1, and those that did not make sense or
with wrong concepts received O points. Those who
answered “no” to the first part of the question also
did not receive any points, regardless of the justifi-
cation. Of these, the most common justifications
were: “Because it should be associated with mouth to
mouth breathing,” “I can cause injury to the victim,”
“I do not know how” and “I do not know why.”

Question 6: Do you know what are chest compres-
sions, and what are they used for?

Participants who explained the importance of
chest compressions to maintain tissue oxygenation
and/or restoration of blood circulation obtained a
maximum score. This question did not offer inter-
mediate scores. Participants who related to cardi-
ac massage to the respiratory activity received O
points.

Question 9: Do you know the number of times chest
compressions must be carried out, per minute, in an
adult? If so, how many?

Answers with a heart rate of 100 to 120 re-
ceived 2 points. Other values received O points.
Those who answered “30x2” received 1 point, be-
cause, despite the obvious error of interpretation
of the question, we believe that the participants ac-
quired a correct concept (30 compressions for two
breaths in the care of the CPR in adults) presented
during training.

PRE- AND POST-TRAINING COMPARISON

There was global learning, especially in relation
to the concepts of “mouth to mouth breathing is not

» o«

necessary,” “risk of contamination” (in mouth to
mouth breathing), “chest compression technique”
and “breathing technique.” The concepts of “iden-
tifying an emergency” and “role of chest compres-
sion” showed no statistically significant difference in
learning, probably because the participants already
had good knowledge of it prior to the activity. This
can be observed by the high average of these con-

cepts pre-training (see table 2).

Differences between the groups

No statistically significant difference was ob-
served between the groups of laypeople (mean
pre 60.46 +14.17; mean post 76.81 +16.54) and
health professionals and students (mean pre
68.51 +20.05; mean post 73.25+16.9) regarding
their knowledge pre- (p=0.06) or post-training
(p=0.33). This contradicts the assumption that
health professionals would already have prior
knowledge superior to other participants. How-
ever, the groups did not have similar sizes (69
laypeople x 27 participants in the area of health),
which may have interfered in the statistical pow-
er of the test.

REV ASSOC MED BRAS 2019; 65(10):1300-1307
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DISCUSSION

The high incidence of cardiovascular diseases, in
addition to the possibility of emergency situations in
extra-hospital environments, motivated this study. It
is well known that as we move away from the large
Brazilian metropolitan centers, the quality of edu-
cation and health services offered to the population
decreases progressively. Our proposal for first-aid
training was designed to meet a large number of
people without the need for rooms and technological
material; with the minimum cost of a PET bottle, a
well-prepared team is able to teach people in places
with low technology available. In our study, the par-
ticipants (related or not with the area of health) have
increased their knowledge of CPR.

In comparison with the results of the study
that developed the original questionnaire, the prior
knowledge measured in 385 respondents in Campi-
nas (SP) was lower than that found among the par-
ticipants of the training in Bandeirantes (PR): mean
of 40.8% of 7 points, and mean average of 62.7% of 18
points. Detailing the percentage of correct answers
by the participants in Campinas for each question
of the questionnaire, we have Q1 75.8%; Q2 16.4%;
Q3 9.9%; Q6 67%; QT 14.5%; Q8 8.8%; Q9 0%. In all
questions, the knowledge of untrained laypeople
was lower than that found in the present study. The
difference in formal education between participants
of both studies may offer an explanation: while in
the study by Pergola and Araujo14, 46.5% complet-
ed secondary education and 34.8% higher education,
in our study these figures were 62.3% and 27.5%, re-
spectively. In addition, there may be a selection bias,
since the first study approached laypeople randomly
on the street, while ours was announced by the me-
dia of the city.

Interestingly, we did not observe any difference
in prior knowledge regarding BLS between laypeo-
ple and health professionals. This could indicate the
lack of training on basic life support in health pro-

gram in the region, as well as limitations in continu-
ing education, essential for the subject. With regards
to continuing education, Piepho et al.”® showed that
lay people who participated in BLS training over ten
years before were not able to reproduce the correct
sequence of CPR. We also did not observe any differ-
ence in scores after the training, comparing the two
groups, showing that the understanding of BLS ap-
proaches does not require specific knowledge. This
result also shows us that the way the information
was presented was appropriate to the general public.

The literature shows that laypeople with knowl-
edge in BLS had better results in the practical evalua-
tion using the dummy in comparison with laypeople
with no prior knowledge. This remained the same
even after the training, showing that taking classes
again brings better results®. Our lay population was
not tested in relation to previous BLS training, and
our assessment was purely theoretical; however, as
stated before, continuing education is necessary for
proper learning. It is also worth noting that not only
health professionals, but also health students, under
professional supervision and after proper training,
are able to instruct even without having completed
the program, as shown in this study. It has also al-
ready been demonstrated that not only medical stu-
dents but even trained laypeople could teach BLS in
the same way that health professionals?®?'. That is a
good thing, because it offers more options for plan-
ning an educative action for the population.

We also noted that the main gain offered by the
activity was in relation to the technique of compres-
sion and mouth to mouth breathing. Participants
already had sufficient previous knowledge about
the other matters (except risks of mouth to mouth
breathing). Therefore, training with low-cost mod-
els was an efficient strategy to teach the technique
of BLS procedures. Although the results may not be
fully extrapolated to the general population, data
suggest that BLS training programs should focus

TABLE 2. PERCENTAGE OF CORRECT ANSWERS ACCORDING TO THE CLUSTERS (MAJOR CONCEPTS)

Identifying an Mouth to mouth | Risk of contami- | Mouth Role of chest Chest com- | Total
emergency (Q1) | breathing tech- nation (Q4) to mouth compression pression
nique (Q2, Q3) breathing is not | (Q6) technique
required (Q5) (Q7,Q8,Q9)

Average Pre- | 96.8% 66.7% 57.3% (£ 481) 30.7% 81.2% 55.0% 62.7%
Train. (x17.5) (£30.5) (£38.6) (£39.2) (x19.4) (x16.5)
Average 98.9% 73.9% 734% (+ 43.5) 54.7% 82.3% 75% 75.8%
Post-Train. (¥10.2) (x26.4) (+45.3) (+384) (x211) (+16.0)
T-Test P=0.16 P<0.05 P<0.01 P<0.01 P=0.41 P<0.01 P<0.01
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the technique on chest compression alone to bring
new knowledge to the target audience, whose long-
term retention was shown by Nishiyama et al.? to
be superior to conventional training. A Danish study
that distributed ResusciAnne dummies for training
laypeople associated with the DVD lessons evalu-
ated some concepts similar to those that we evalu-
ated. In that study, the results were based only on
the performance of CPR by participants before and
after 3.5 months: there was an increase from 15% to
28% in the correct performance of the maneuvers
of the opening the airways (similar to Q2 and Q3),
a decrease from 24% to 13% in the correct position
of the hands (similar to Q8), an increase from 4% to
23% in the correct frequency of compressions, and
an increase from 55.2% to 70.8% in overall perfor-
mance’. An overall higher score on the question-
naire that we use can be attributed to the presence
of multiple-choice questions, which can induce the
correct answer and allow adjustments without true
knowledge. In contrast, the practical assessment of
CPR would be more reliable as to the skills of the
participant.

The results presented here should be interpret-
ed in light of some limitations. Firstly, the question-
naire was validated for a cross-sectional evaluation
of the knowledge of laypeople on BLS and not as a
tool to assess learning in the long term. This can be
observed in the fact that there were many open-end-
ed questions that allowed freedom of answer; which
make it more difficult to group answers and perform
a quantitative comparison. In relation to the ques-
tionnaire, it also did not assess recognition of CPR,
nor how to follow in the CPR Chain of Survival out-
side a hospital environment, as recommended by

the AHA, as well as the learning in other conditions
simulated in the same training, which can serve as
a basis for future studies. Secondly, we found that
the average educational level of participants was
high and most were females, which does not repre-
sent the population profile of Bandeirantes®, thus
limiting the extrapolated interpretation of the data,
which can involve a selection bias already discussed.
Thirdly, the dummies did not provide feedback on
the quality of chest compression. Some points of
chest compression, therefore, may not have been ad-
equately trained (such as the depth of compression)
and make it impossible for a proper comparison with
other studies in the same area. However, we found
that low-cost materials can be used to demonstrate
mainly the frequency of compressions, posture, and
position of the hands-on practical activities, making
them an interesting alternative in places with few re-
sources.

CONCLUSION

We have demonstrated that the teaching of Car-
diopulmonary Resuscitation using a low-cost model
allows the retention of basic knowledge on basic sup-
port to life, at least in the short term, for a population
with medium to high formal education. However, it
is necessary to develop a tool more suitable for as-
sessing the theoretical-practical learning of people
and verify the effects of this method of teaching in
the long term.

Since the Surgical Expedition of FMUSP annually
visits a different Brazilian city, there are new oppor-
tunities for improving and adjusting our method in
future studies.

OBJETIVOS: 1) Avaliar a eficiéncia da nova proposta de ensino de ressuscitagdo cardiopulmonar (RCP) a populagdo leiga. 2) Avaliar o
conhecimento prévio dos participantes da oficina.

METODOS: Instrutores foram treinados de acordo com as diretrizes de 2015 da American Heart Association com enfoque na RCP.
Utilizaram-se manequins confeccionados com garrafas PET, além de aplicagdo de questiondrio aos participantes antes e depois do
treinamento. A andlise estatistica foi realizada no programa R commander. Foram excluidos do estudo participantes com documen-
tos incompletos.

RESULTADOS: Dos 101 participantes, 96 foram incluidos: 69 leigos, 17 profissionais da satde e dez estudantes da drea da saude. Houve
melhora do desempenho geral apds o treinamento (média pré: 62,7%; média pés: 75,8%; p<0,01), presente também nos seguintes con-
ceitos principais: “respiragdo boca a boca néo é necessdria” (p<0,01), “risco de contaminagdo” (p<0,01), “técnica de compresséo” (p<0,01).
Os conceitos “reconhecimento de gravidade” e “o que é massagem cardiaca” ndo apresentaram melhora, mas tiveram boas médias
pré-teste: 96,8% e 81,2%. Ndo se verificou diferenca estatistica no conhecimento entre grupos (leigos vs profissionais e estudantes da
satide, ppre=0,06 e ppos=0,33).
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CONCLUSAO: As ferramentas utilizadas no treinamento se mostraram eficientes. No entanto, novos estudos sdo necessdrios para avaliar
o impacto no longo prazo.

PALAVRAS-CHAVE: Reanimagdo cardiopulmonar. Parada cardiaca extra-hospitalar. Educagdo. Manequins.
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