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Abstract: An out-of-hospital cardiac arrest (OHCA) is one of the leading causes of death in the
world. The survival rate can be influenced by the Chain of Survival. The school is the institution
that has the opportunity to promote the education of citizens in Basic Life Support (BLS), increasing
the number of trained bystanders. This study aimed to identify the theoretical and practical
knowledge and self-reported skills in BLS, in order to characterise the motivation to intervene in an
emergency situation. A quantitative, descriptive, cross-sectional, and analytical study of the survey
type was developed with a sample of 1215 students enrolled in 10* grade of secondary education
in 2019-2020 in Portugal. The results point to a fragile appropriation of theoretical and practical
knowledge in the field of BLS. Self-declared competences tend to rank below the theoretical
knowledge manifested. Motivation to intervene is high: students are sensitive to the topic, willing
to learn and highlight the importance and social relevance of the topic. We conclude that students
do not feel nor are able to intervene in an OHCA episode. It seems necessary to develop didactic
proposals that align the teaching of BLS with the Essential Learning at the end of compulsory edu-
cation in Portugal.
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1. Introduction

Cardiac arrest can be caused by any heart disease, with electrical malfunctions of the
heart being the most common cause [1]. Most cardiac arrests that are not of cardiac origin
have respiratory causes, namely drowning and asphyxia [2]. Failure to recognise out-of-
hospital cardiac arrest (OHCA) remains a barrier to saving more lives [36]. Several studies
reinforce the importance of Basic Life Support (BLS), practiced bystander, as a factor that
contributes to improving the survival rate of OHCA [3-11].

More people can survive an OHCA when the Chain of Survival (CoS) sequence runs
as quickly as possible [12]. Despite advances, less than 40% of adults receive BLS initiated
by bystanders [13]. Therefore, increasing the motivation of non-professionals to perform
BLS may have a direct impact on OHCA survival rates [14]. One of the most important
steps in increasing the rate of resuscitation and improving survival is to educate all school-
age children and youth on BLS [2]. The training in BLS should take place across the board
from pre-school to university education and the skills to be developed should take into
account the age of the students [15].

Teachers can play a key role in teaching BLS in school [16-18] and investment in the
training of young people, attending high school, in a period between 45-60 minutes, per
school year, would imply significant gains in terms of BLS skills [19]. Large-scale youth
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training is possible through a peer-training programme and a two-hour training pro-
gramme contributes to improving the ability of pupils under the age of 13 to start CoS
[17,20], in both cases with minimal implementation costs. Among 10%, 11% and 12t grade
students in Portugal, the training provided by teachers in schools, with lower financial
expenditure, shows similar levels of effectiveness to the training provided by health pro-
fessionals [16].

In Europe, children's BLS education is currently regulated in six countries: Belgium,
Denmark, France, Italy, Portugal and the United Kingdom. In Portugal, the objectives re-
ferring to BLS can be found in the Essential Learning in the subject of Natural Sciences in
9t grade of Basic Education [21], and in Physical Education, in Secondary School [22].

As there are few studies on the teaching and learning of BLS in Portugal, this study
applied a questionnaire to students of the 10t grade which aimed to: 1) assess the appro-
priation of theoretical and practical knowledge in BLS of students made in the 9% grade;
2) to analyse the students' perceptions of the theoretical and practical training received in
that year of schooling; 3) to analyse the self-reported skills and motivation to intervene in
BLS of 10t grade. Based on the theoretical and conceptual framework, the following gen-
eral hypothesis was established - The motivation to intervene in BLS is related to the self-
perception of the competence acquired in this domain -, with the definition of the opera-
tional hypothesis: The self-perception of competence in BLS is positively correlated with
the motivation to intervene.

The study fills a gap in the literature and presents recommendations, based on the
results and conclusions, to support decision makers in optimising BLS training in the Nat-
ural Sciences discipline. Suggestions for future work are also made.

In addition to this introduction, the following section presents the methodological
options, including the study design, the population and sample, how the data was col-
lected and analysed. Subsequently, the results are presented and discussed, according to
the hypothesis and the variables considered: socio-demographic information; perceptions
on the appropriation of theoretical and practical knowledge on BLS, on the theoretical and
practical training received and on the acquisition of skills; conceptions on the intervention
in the community on BLS.

2. Materials and Methods

2.1. Study design

A descriptive, cross-sectional and analytical survey design was adopted, with a rep-
resentative sample of students from the 10 grade (15-16 years old), in order to assess the
quality of learning achieved in the Natural Sciences subject in the 9% grade with regard to
BLS learning.

2.2. Population and sampling

The population is made up of students enrolled in the 10t grade, of scientific-techno-
logical courses, in the academic year 2019-2020, in Portugal: 68,769, of which 31,100
(45.2%) are male and 37,669 (54.8%) are female [23]. A non-probability accidental sample
was chosen: all respondents attended the 10™ grade. Both genders were represented. 1215
valid responses were obtained (confidence interval = 99% and sampling error = 3.67%).

2.3. Information collection tool and questionnaire validation

An original questionnaire was designed with six dimensions: a) socio-demographic
information (D1); b) theoretical knowledge (D2); c¢) perceptions about the theoretical (D3)
and practical (D4) training received; d) perceptions about the acquisition of skills (D5); e)
conceptions about community intervention (D6). In D1, identification questions were de-
signed. D2 aims to assess the learning of facts and concepts about BLS. Predictably, such
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knowledge will have been taught, as stipulated in the Essential Learning, in the subject of
Natural Sciences of the 9t grade. For this purpose, we chose to write closed-ended infor-
mation questions, with a nominal scale with dichotomous items: "disagree" and "agree".
Ninety-two items were formulated which, after the pilot testing process, formed a group
of 57 items (Table 1).

Table 1. Indicators and respective items of dimension 2.

Indicators* Formulation Items No. of items
. . True 2,3,4 3
1. CoS and survival rate in OHCA
False 1,5 3
2. Examination of the adult and paediatric patient based on the
initial approach to ABC
. . True 6,8,10 3
2.1. Assessment of security conditions
False 7,9 2
22.A t of the patient’ True 12, 14 2
.2. Assessment of the patient's response False 11,13, 15 3
. . True 17,18, 20 3
2.3. Airway permeability

False 16, 19 2
2 4 Respiration check True 21, 23, 25, 26 4
4. Respiration checks False 22 24 5
T 27,28,29,30 4

2.5. Circulation checks e
False - 0
o True 32,33,34,35 4

2.6. Lateral safety position
False 31 1
3 E 1 g True 38, 39, 40 3
. Emergency alarm procedures

geneyararmp False 36,37 2
T 41,42, 44, 45 4

4. Adult BLS procedures rue
False 43,46 2
T 47,48, 50, 51, 52 5

5. Paediatric BLS procedures e
False 49 1
. . True 55, 56, 57 3

6. Airway obstructions

False 53,54 2

* Self elaboration.

D3 and D4 assess students' perceptions of the training received, respectively theoret-
ical and practical. Opinion questions and a numerical quantity rating scale were devel-
oped, with five response categories [24]: 1) “the topic has not been addressed”, 2) “I do
not feel prepared”, 3) “I feel underprepared”, 4) “I feel well prepared”, 5) “I feel very well
prepared”. To conclude D3 and D4, two opinion questions were created with an ordinal
scale, so that students could position themselves according to their self-perception of the
theoretical and practical training received, using a 10-point scale as a reference matrix
[from 1 ("very weak") to 10 ("excellent")]. The D3 initially had 17 items, which was reduced
to 16 items with piloting. D4 was initially composed of 16 items, which was increased to
18 items with the judges' opinion. D5 aimed to assess the self-perceptions on the acquisi-
tion of skills in the various domains of BLS. Opinion questions and a numerical quantity
rating scale of four response categories were developed: 1) “I do not feel prepared”, 2) “I
feel underprepared”, 3) “I feel well prepared”, 4) “I feel very well prepared”. To conclude
D5, an opinion question was created with an ordinal scale, so that students could position
themselves according to their self-perception of the acquisition of competences, using a
10-point scale as a reference matrix [from 1 (“very weak”) a 10 (“excellent”)]. This dimen-
sion has 23 items. At the end of the questionnaire, students' conceptions about the BLS
intervention in the community were assessed through 5 items. A final question with an
ordinal scale was created so that students could position themselves according to their
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motivation to intervene in BLS, using a 10-point scale as a reference matrix. [from 1 (“very
weakly motivated") to 10 (“highly motivated”)].

The questionnaire matrix was submitted to a panel of five jurors and their contribu-
tions were considered [25]. The pilot questionnaire was applied to a sample of 134 stu-
dents (56.0% female) attending the 10t grade in the 2018-2019 school year in three schools,
which were excluded from the sample. The internal consistency of each item was calcu-
lated using the Cronbach’s alpha (a), with moderate to high reliability and high: D2 =.838,
D3 =.949, D4 = .960, D5 = .965. The questionnaire was formatted in computer support and
applied online, using Google Forms.

2.4. Information analysis

The information collected in the platform was exported in .xIs format; the file was
imported directly into the Software IBM SPSS Statistics 24. Data were treated and analysed
using descriptive and inferential analysis techniques (univariate, bivariate and multivari-
ate). For data treatment, the answers were scored, with the highest value being agreement
with the theoretical framework / I feel very well prepared. The study of the normality of
the distribution was performed using the Kolmogorov-Smirnov (K-S) test, with Lilliefors
correction.

To assess the degree of association between variables (theoretical knowledge, per-
ceptions of theoretical training, perceptions of practical training, perceptions of the acqui-
sition of skills, motivation to intervene) we used bivariate analysis, which can be done by
calculating parameters that allow quantifying the linear association between two varia-
bles, the covariance or correlation coefficient. Therefore, Pearson's coefficients and the
Chi-square test were calculated. Multivariate analysis was used to study three or more
variables simultaneously. The model used in the logistic regression took into account the
variables that appeared to be potential regressors, which considered the possible associa-
tions between variables, for a model created in a context of non-multicollinearity, i.e., the
independent variables were not strongly correlated among themselves.

3. Results and discussion

3.1. Sociodemographic information

About 59.3% of the respondents are female (4.5 points above the national average).
The average age is 15.8 years with a median and mode of 16 (standard deviations - SD =
.72). The minimum age is 14 and the maximum 19.

3.2. Perceptions on the appropriation of theoretical and practical knowledge in BLS

3.2.1. CoS and the survival rate in OHCA

The results show that about 75.0% of the students have the appropriate theoretical
knowledge about the CoS and survival rate in OHCA, results that agree with those found
in other authors [12,26]. The modal value of this indicator is two, corresponding to the
agreement with the propositions presented. The statement with the highest consensus
(93.3%) is about the purpose of BLS performed by the bystander (q2 - "The purpose of
BLS, performed by the person who witnessed an OHCA, is to maintain breathing and
circulation until differentiated help arrives"). The false propositions (ql - "BLS corre-
sponds to any form of chest compression or artificial ventilation” and q5 — “The links in
the CoS are sequentially: Early BLS (resuscitation); Early access to Emergency Medical
Services (call 112); Early defibrillation (to restart the heart); Early post resuscitation care
(to restore quality of life)”) are those that generated the greatest dispersion of responses,
with SD, respectively, of .493 and .498. Even so, the majority disagree with the positions
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(respectively, 55.0% and 58.3%), aligned with the theoretical framework. The female stu-
dents show less correct knowledge than the male students, in a difference of one percent-
age point, without significant expression (p = .269).

3.2.2. Examination of the adult and paediatric patient based on the ABC initial approach

The agreement of this indicator with the theoretical framework on the assessment of
safety conditions and patient response is 67.9%. The statement receiving the highest agree-
ment (92.3%) corresponds to the need to ensure safety conditions for the rescuer, the vic-
tim and third parties before performing the rescue (g6). The greatest departure from the
theoretical framework is seen in item q15, in which 78.0% believe that it is unnecessary to
call for help from the European emergency number with a responsive victim, followed by
the defence of starting BLS, even if safety conditions are not guaranteed for the rescuer
(q7 — 75.8%). The false items generated, in general, a higher dispersion of answers, with a
SD between .414 and .496. This maximum value is only exceeded in item q14 ("A victim
who reacts to the assessment of the state of consciousness should be kept in the position
he/she was in"), with a 5.3:4.7 split between agreement and disagreement. The modal
value of this indicator reflects the "agreement”.

Analysing each sub-indicator individually, the knowledge on the assessment of
safety conditions is expressed by 69.9% of the respondents. The expression that generated
the highest acceptance refers to the need for the bystander, before approaching a victim,
to ensure safety conditions for him/herself, the victim and third parties (q6 — 92.3%). But,
unusually, a high percentage of students (q7 - 75.8%) indicate that in OHCA, even if safety
conditions are not guaranteed for the bystander, BLS manoeuvres should be initiated,
which departs from current knowledge. Two other assertions were positively assumed,
such as the duty, when approaching the victim, to avoid contact with blood or other bod-
ily fluids (q8 - 88.6%) and to look for clues about what might have caused the emergency
(q10-80.7%). This question (q10) registered mode and median with "disagree". The modal
class for the assessment of safety conditions is "agree". The students' knowledge, in this
sub-indicator, is higher than the girls' by approximately 8.8 percentage points, with sig-
nificant expression (p < .001).

With regard to the assessment of patient response, technical knowledge is weaker
than above. Only 55.0% of the respondents agree with the theoretical framework. The
highest expression was obtained with the technique of evaluating the reactivity of an adult
victim, indicated by 78.8% of the students (q12). A roughly equally sized group, however,
considers it unnecessary to call for help to the European emergency number with a re-
sponsive victim (q15), contrary to the indications of the European Resuscitation Council
(ERC,) defended by the INEM [27,28]. Any of the five propositions registered SD > .40,
indicating dispersion of opinions. The modal value of this sub-indicator is "agreement",
assuming the value of "disagreement" in item q15. In this field, the knowledge of boys and
girls seems to be more or less identical (p = .201).

Knowledge about airway permeabilization is confided by about % of the students.
The greatest consensus is on the essential objectives of the BLS: permeabilization of the
airway and restoration of breathing (q20 — 90.6%). However, the group fails to note that
in situations of suspected trauma, airway permeabilization is not done with head exten-
sion and chin lift manoeuvre, but with mandible subluxation (jaw-thrust manoeuvre —
triple manoeuvre) (q19 — 50.4%), departing from the current knowledge presented by the
INEM [27,28]. This was the item that recorded the highest SD of this sub-indicator (.50).
Permeabilization of the infant's airway generated some division (q18), with 35.1% disa-
greeing with the correct technique (SD = .477). The modal value of this sub indicator is "
agreement". Females have more knowledge appropriate to the state of the art than males,
at around 6.0% (p <.001).

The distribution of the results on the assessment of the signs of breathing generally
follows the pattern described above, although with a value of < 10%. About 65.3% of the
respondents have knowledge in line with the theoretical framework, with the maximum
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expression in how the breath assessment is carried out (q21 — 84.4%). However, the ma-
jority of the group (q25 - 61.5%) erroneously indicate that when a bystander is unsure
whether the victim ventilates normally, they should act as if res-breathing is present, con-
trary to the literature [29,30].

The duration of the breath assessment (q22) generates the highest dispersion of posi-
tions (SD = .498), ex aequo with the installed doubt that a gasp may correspond to breathing
(q24). The modal value remains in " agreement”, with the value "disagree" being registered
in two questions (q24 - "In the assessment of signs of breathing, a gasp from the victim is
equivalent to breathing”; q25 — “When a rescuer is unsure if the victim is breathing nor-
mally, they should act as if breathing is present."). The mean dispersion is .44. The male
gender shows an adequate theoretical knowledge on the assessment of res-breathing signs
3.7% higher than the female gender, with a statistically significant expression (p <.001).

The assessment of circulation signs in infants is known to just over % of the group of
respondents, with no disagreements recorded above 28.1%. It should be noted that it is
precisely this last value that is found in item q29: "A child who has signs of circulation but
is not ventilating should receive up to one insufflation with exhaled air every 3 seconds”.
It is on the BLS, with only insufflations and with cardiopulmonary resuscitation (CPR),
that the greatest doubts and dispersion of positions fall (q29, SD = .450; q30, SD = .437).
The mean dispersion is .44 and the modal value of "I agree". The male gender presents a
theoretical knowledge 3.7% below the female gender, with a statistically significant ex-
pression (p < .001).

According to the results, the requirements for applying the lateral safety position
(LSP) are the domain of 68.8% of the students. About 51.1% consider that this is also the
position for non-reactive victims without effective breathing (SD = .50), contrary to the
ERC recommendations. Some 37.0% are not sure that LPS applies in the same way to chil-
dren. The modal and median value of this sub-indicator is "I agree", with the highest dis-
persion of answers in items q29 (“A child who has signs of circulation but does not venti-
late should receive up to one insufflation with exhaled air every 3 seconds," SD = .450) and
q30 ("A child without signs of circulation should receive 15 chest compressions alternating
with two insufflations," SD = .437). The mean dispersion is .44. The differences, although
small, are significant (p <.001).

3.2.3. Emergency alarm procedures

Knowledge of emergency alarm procedures is the domain of just over % of respond-
ents. In detail, students recognise the need to follow the advice of the operator of the Ur-
gent Patient Guidance Center of the National Institute of Medical Emergency, even
though these may be extensive (q39 - 91.4%), which agrees with Monsieurs et al. [2], un-
derlined in the 2015 ERC Guidelines. Three items were selected by more than 87.0%, high-
lighting the exact location where the victim is, as a decisive factor for the speed of rescue
(g38 - 91.1%) and communication between the Urgent Patient Guidance Center and the
patient, whenever the patient can do so (q37 — 87.7). Opinions differ significantly, how-
ever, as to when to activate the European emergency number. whereas almost half of re-
spondents believe that they should look out for signs of circulation in an adult before di-
alling for help on this phone number (q36 — 48.1%; SD =,50), this value decreases to around
40.0% in another control question (q40 - "In an adult patient, contact with 112 is made
from the moment when absence of breathing signs is detected"). The modal value is "I
agree". The differences between genders, although reduced, are significant (p <.001).

3.2.4. Adult BLS procedures

With regard to adult BLS procedures, students' knowledge falls 28.9% short of the
desired level. The most favourably acknowledged item is the fact that after assessment of
the signs of breathing, no signs of circulation are assessed (q46 - 85.4%); but if this is so, it


https://doi.org/10.20944/preprints202303.0285.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 15 March 2023 d0i:10.20944/preprints202303.0285.v1

is not clear the reason for q36 (“If an adult victim is not breathing normally, signs of cir-
culation should be immediately searched for before activating 112"), of control, having
been ruled out by only 51.9% of respondents. In these procedures, some disagreement of
opinions also emerged. The majority (55.1%) came to the opinion that chest compressions
should be performed without removal/removal of the clothes covering the victim's thorax
(q43) and 45.2% doubt that these, in adults, should be performed on the lower half of the
sternum (q45), questions that registered the highest SD = .498. No less important is that
about 20.0% of students advocate starting the adult BLS protocol with two inflations and
not stopping the manoeuvre if the victim has a spontaneous opening of the eyes. The
modal value of this indicator is "I agree", assuming the value "I disagree" in q43 ("Chest
compressions should be performed without removing/removing the clothes covering the
victim's chest"). It should be noted that inadequate knowledge is, with statistical signifi-
cance, higher among boys (p <.001).

3.2.5. Paediatric BLS procedures

The value found regarding the knowledge of paediatric BLS procedures is the lowest
within the BLS contents, obtaining only 57.9% of agreement with the theoretical frame-
work. The only aspects that received approval above 70.0% is the fact that, in an infant,
chest compression is performed with two fingers (q50 - 76.0%), on the lower half of the
sternum, one finger above the xiphoid process (q48 - 70.1%). However, the value of the
chest compression depth in the infant is unknown by more than half of the students (q49
- 58.5%).

The results found here tend to point to what is advocated by other authors [15], stat-
ing that the contents should be adapted to the target audience, simplifying them as much
as possible in order to allow for simpler but effective procedures regarding the insecurity
that prevents any intervention. It should be noted that the paediatric BLS protocol is more
complex than the adult protocol. Some studies show that research on CPR teaching has
mostly focused on adult training of the adult algorithm, which reveals a lack of knowledge
about the practices with children and young people [29]. High minorities ignore the pro-
tocol, regarding the performance of five breaths after detecting that a child does not ven-
tilate normally (q47 - 39.8%) and that chest compression can be done with only one hand
or using both hands (q51 — 44.7%). Most are also unaware that in paediatric BLS, with only
one resuscitator, the manoeuvres are maintained for one minute and only then, if you are
still alone, are you contacted the European emergency number (q52 — 56.0%), which rec-
orded the highest SD (= .497) for this indicator, ex aequo with q51 ("In a child, chest com-
pression can be done with one hand only or using both hands”). The modal value is
"agreement" and SD = 48. There is a difference in adequate knowledge, with statistical
significance, more favourable to males (p <.001).

3.2.6. Airway obstruction

The knowledge on airway manoeuvres for foreign body airway obstruction does not
exceed 66.7%. A group slightly above % considers that in a light foreign-body airway ob-
struction the victim should be suggested to cough (q57 - 77.3%), which is in line with the
current knowledge advocated by the ERC and included in INEM's manuals [27,28], re-
cording the highest value of this indicator. The airway clearance algorithm is recognised
by 75.1% of the sample (q55); but there is controversy regarding its application to an infant
(956 — 57%). The identification of airway obstruction by signs is dubious: 37.8% consider
that the victim, in a sign of distress, places his hand on the thorax area (q53); 38.3% do not
know the signs of choking by severe tin body, results that do not agree with those advo-
cated by the INEM [27,28]. The average dispersion of the answers was 0.46, with the high-
est value in question 56 ("In an infant with airway obstruction due to a foreign body, back
blows and chest compression are applied”, SD = .495). The median and modal value is "I
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agree". In this field, female students show more solid theoretical knowledge than male
students, with a differential of about 4.2%. (p < .002).

Having arrived at this point, we are now in a position to make a synthesis of the
results found. The graph in Figure 1 shows the agreement and disagreement for each in-
dicator.
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Figure 1. Relative frequencies, expressed in percentage of the indicators of BLS knowledge. 1 - CoS
/ survival rate in OHCA; 2 — Physical examination; 2.1 - Safety assessment; 2.2 — Response assess-
ment; 2.3 - Airway permeabilization; 2.4 - Breathing assessment; 2.5 — Circulation assessment; 2.6 -
LPS; 3 - Emergency procedures; 4 - BLS adult algorithm; 5 - BLS paediatric algorithm; 6 — Airway
obstruction.

If we make an overall analysis of the results, it is clear that about 68.5% of the students
have adequate knowledge of the state of the art of adult and paediatric BLS, LSP and
methods to clear the airway. The topics with the lowest proficiency concern patient re-
sponse assessment (55.0%) and paediatric BLS procedures (57.9%). The median and modal
values are, ex aequo, 1.9. Still, about 47.3% of the assertions received > 75% favourable
points. Seven propositions registered agreement values < 50.0% and two were even <
25.0%.

Data analysis points to some specific differences in relation to the "gender" variable,
with better results for females, which overall are reduced to half a percentage point in
relation to males (68.8%) (p < .001). These results agree with those found by other authors
[32], who reveal that female students have a better level of theoretical knowledge.

3.3. Perceptions of the theoretical training received

The analysis of the information reveals that 22.9% of the respondents declare that
they are not prepared, in theoretical terms, on the themes of the BLS, either because the
themes have not been approached (7.7%), or because, despite having been approached,
they do not feel effectively prepared (15.2%). About 35.5% of the students feel poorly pre-
pared. Only a fringe of 41.6% feel prepared (33.0% well prepared and 8.6% very well pre-
pared).

Among the various topics in which students feel prepared, LSP (q72) is the one with
the highest expression, still without exceeding 60 percentage points. It is followed, above
50%, by the assessment of safety conditions when approaching a victim (q59), with 54.3%
of choices, the vital sign assessment (q63), with 54.0%, and the procedures in case of emer-
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gency (q65), with 51.4%. Little preparation has its maximum expression in CoS and sur-
vival rate in OHCA (g58), with 43.7%, accompanied by knowledge of the paediatric BLS
algorithm (q67), with 43% of preferences. Regarding the lack of preparation, 38.8% do not
know how to provide help for severe airway obstruction in infants, 35.1% do not know
how to assess the response of the paediatric patient and 32.1% and do not know the pae-
diatric algorithm. The modal value is "I feel unprepared”.

Overall, 77.1% of the respondents were relatively well prepared (between a little and
very well prepared) about the theoretical concepts on BLS. This value is higher than that
measured in D2, in which 68.5% of students showed adequate knowledge of the state-of-
the-art. That is, between the perception of preparation and its demonstration there is a
deficit of 8.6%. But if we look at the effective conceptual preparation, we see that the stu-
dents' self-perception falls short of 26.9% of what was revealed in the knowledge test.

Let us now compare the students' self-perceived theoretical preparation with that
revealed in this study. For this purpose, the preparation revealed was considered as the
results to indicators 1-6 of questions 1-57. With regard to the perceived preparation, two
scales were considered: a) “reasonably prepared”, the agglutination of the perceptions
"poorly prepared" and "well prepared”; b) “well prepared"”, the combination of the per-
ceptions "well prepared” and "very well prepared". It should be noted that the self-per-
ception of theoretical preparation (well prepared and not very well prepared) is below the
revealed preparation, as assessed in this study. Poor preparation falls on average, 6.1 per-
centage points short of good preparation.

In summary, the students’ perception is more pessimistic than what was revealed,
which may condition their self-efficacy beliefs on this topic. Despite a relatively low com-
mand of theoretical subjects (67.0%), it is significantly higher than the average of those
who feel well prepared (41.6%) and those who feel poorly prepared (36.5%). It should be
noted that the female students who answered the questionnaire feel better prepared the-
oretically (2.7%) than the boys. The latter outnumber the females by five percentage points
in the absence of preparation (p <.002).

As a summary of this section, students were asked to rate their theoretical training
received on BLS by placing themselves on a 10-point interval scale (where 1 corresponds
to "very poor" and 10 to "excellent"). The results are shown in the graph in Figure 2.

24.2%
(

25

20

15

%

7.2%
49%  (87)
(60)

10

20%  1.7%
24 (21

Scale points

Figure 2. Self-evaluation of the theoretical training received on BLS. N = 1215.

The mode and median value found is 7, with a mean of 6.41 and SD =1.96. The graph
in Figure 3 distributes the results between the two genders. Even though in the percep-
tions about the theoretical training received, reflected in the 15 themes presented (g58-
q72) boys feel less well prepared than girls, when they position themselves on a scale they
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self-assess with an average of 7.2 points, 1.0 percentage point higher than females, a sta-
tistically significant result (p <.001).

Male

Female

Figure 3. Self-evaluation of the theoretical training received in BLS according to the variable "gen-
der". N =1215.

3.4. Perceptions of the practical training received

The analysis of the information reveals that 27.4% of the respondents do not consider
themselves prepared, in practical terms, on the subjects of the BLS, either because the sub-
jects have not been approached (10.7%) or because, although they have been approached,
they do not feel effectively prepared (16.7%). Some 35.2% of the students feel poorly pre-
pared. Only a fraction of 37.4% feels prepared (30.8% well prepared and 6.5% very well
prepared).

Among the various subjects in which students feel prepared, LSP (q90) is the one with
the highest expression, even though it does not exceed 58.7 percentage points. This is fol-
lowed, above 50.0%, by practical training on assessment of respiration signs (q77), with
54.1% of choices, and on chest compressions in adults (q81), with 50.1%. All other subjects
are below the average line in terms of preparedness. Low preparedness assumes maximum
value with the practices of ventilation support for children (q85 —40,2). At this stated level
of proficiency, 14 items assume values above 30.0%. About 47.0% of the topics presented
on BLS register an absence of preparation higher than 25.0% of the students.

Overall, 72.6% of the respondents were reasonably prepared (between a little and very
well prepared) with BLS practices. This value is lower than that measured in D3, in which
77.1% of students were found to be relatively prepared in theoretical concepts. But if we
consider the effective conceptual preparation, we see that the students' self-perception, in
the practical domain, is 31.1 percentage points behind the revealed in the knowledge test.

A comparison between the self-perception of good achievements reveals that the per-
ceptions of theoretical and practical learning are always below the revealed theoretical
knowledge. There is no pattern of correspondence between a greater mastery of a subject
and a greater perception of theoretical/practical preparation. Thus, for example, while
theme 5 reveals the highest value of theoretical knowledge revealed (76.6%), it is in theme
11 that perceptions about theoretical and practical training are highest (60.0% and 58.7%,
respectively). In fact, as seen above, the difference between theoretical preparation and its
perception is, on average, 25.4%.

To summarize this section, students were asked to rate their perceptions of the prac-
tical training received on BLS by placing them on a 10-point interval scale (where 1 corre-
sponds to "very poor" and 10 corresponds to "excellent"). The results are shown in the
graph in Figure 4.


https://doi.org/10.20944/preprints202303.0285.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 15 March 2023 d0i:10.20944/preprints202303.0285.v1

195%  18.8%

17.8% ( (228
20 (216) 16.5% )
18 (201)
16
14
12
7.9%
5.2% 5.2%
o 35% (63) (63)
i C

e%"' i o 4 é;u

%

_

o
—
\O
O\

SO N B O ®

Scale points

Figure 4. Self-evaluation of practical training received in BLS. N = 1215.

The mean value was 6.23, the median 6.00 and the mode 7, with SD =2.048. The results
are distributed by both genders in Figure 5. Men were found to have a perception of better
practical training than women, with a difference of 0.57 percentage points, with statistical
significance (p < .001).

= Female

Male

Figure 5. Self-evaluation of practical training received in BLS according to the variable "gender". N
=1215.

3.5. Perceptions on skills acquisition

The analysis of the information reveals that 17.8% of the respondents consider that
they have not acquired sufficient skills to intervene in OHCA. However, if we consider, as
a whole, the students who perceive themselves to be poorly prepared, we obtain a majority
group of 56.8%. In other words, only 42.8% consider that they have acquired sufficient
skills to be prepared; and of these, a small fraction see themselves as very well prepared
(7.9%). This is a self-perceived reality that falls far short of what is desired with the intro-
duction of BLS teaching in the 9th grade of basic education, as will be discussed below.

Let us look at the case in some more detail. The highest competence is at the level of
ensuring the safety of the rescuer and the patient, still not exceeding 58.2%. Next is the LSP
practice (57.6). Among the 22 training areas, 59.0% assume values lower than 50.0%, i.e.,
they do not reflect the students' ability to intervene. The worst situation concerns the lack
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of skills regarding the paediatric BLS. Not being prepared to perform artificial ventilation
in an infant has the highest value (q110 - 77.0%) among respondents, followed by chest
compressions (q 109 - 73.6% in infants and q106 - 72.6% in children) and helping airway
obstruction (q112 - 72.6%).

In summary, it seems clear that about % of the students have not been taught paedi-
atric BLS manoeuvres and do not feel competent about this algorithm (q106 - 72.6%). The
average dispersion of the answers has the value of .830, with maximum expression in the
competences on chest compression in infants (q109 - .862) and minimum in the compe-
tences on the assessment of the response of the adult patient (q93 - .799).

Let us now compare the perceptions of the practical training received and the skills
acquired, including the assurance of safety conditions (q59 and 92). This is where some
dissonance arises in the answers given by the respondents: their perceptions of the practi-
cal training received (37.4%) are lower than the perceptions of the skills acquired (40.3%).
In other words, they perceive practical training to be weaker than the skills they self-per-
ceive. It should be noted, however, that both values are below the mid-point line, which is
an indicator of the tenuous preparation received and the self-perceived developed skills.
The results associated to the variable "gender" reveal that the students who answered the
questionnaire feel better prepared (5.1%) than the girls. Girls outperform males by 1.6 per-
centage points in the absence of preparation (p <.001).

As a summary of this section, students were asked to rate their acquired BLS skills,
positioning themselves on a 10-point interval scale (where value 1 corresponds to "very
poor" and value 10 translates as "excellent") (Figure 6).
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Figure 6. Self-assessment of the skills acquired in BLS. N =1215.

The mean and median values found are 6.00, with a mode of 7 and SD = 2.068, values
in line with those found for perceptions of the practical training received. The graph in
Figure 7 distributes the results between the two genders. It can be seen that males per-
ceived better skills than females, with a difference of .57 percentage points, with statistical
significance. This self-reported result associates with others found [33], which expose the
greater confidence in BLS proficiency by male students.
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Figure 7. Self-evaluation of practical training received in BLS according to the variable "gender”. N
=1215.

3.6. Community intervention

Students were asked to name one constraint that prevented them from intervening in
the community in a real emergency. Most consider that the greatest risk would be the pos-
sibility of the patient having a contagious disease (27.5%), followed by the presence of an
apparent traumatic accident, with other injuries (24.3%). The fact that the victim is a rela-
tive does not prevent that it was the choice of only 8.8% of the respondents. Some of these
barriers coincide with others already identified [31], such as the particular cases of the vic-
tim being a family member.

Finally, they were asked to assess their motivation to intervene (MtI) in BLS by posi-
tioning themselves on a 10-point interval scale (where 1 corresponds to "very weakly mo-
tivated" and 10 corresponds to "highly motivated"). The mean was 6.71, the median 7.00
and the mode 8, with SD = 2.217. We see that males have a higher MtI than females, a
difference of .1 percentage point, which is not significant (p = .59). This result opposes an-
other [30], which reveals a higher motivation to respond to OHCA by female schoolchil-
dren.

In a more detailed analysis, relationships between variables were sought by testing
the heterogeneity of two ordinal samples. The results are presented in Table 2.

Table 2. Association between variables of dimensions 2-5 and q130 (MtI).

Variables Perceptions about Perceptions Theoretical  Perceptions about Mtl
the acquisition of about practical knowledge  theoretical train-
skills training ing

Perceptions on skills acquisition - <.007 *** <.001 *** <.007 *** .028 *
Perceptions on practical training <.001 *** - <.001 *** <.001 *** .030 **
Theoretical knowledge <.001 *** <.001 *** - <.001 *** .526
Perceptions on theoretical training <.001 *** <.001 *** <.001 *** - 721
Motivation to intervene (> 5; <5) .028 * .030 ** .526 721 -

Note. Data. * p < .05 (significant correlation). ** p < .01 (highly significant correlation), *** p < .001

(highly significant correlation). Spearman's correlation test. Own elaboration.

From Table 2, significant associations can be identified between:
1) The motivation to intervene and perceptions about the practical training re-

ceived and the acquisition of skills;
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2)  The perceptions about the acquisition of skills and the perceptions about the

theoretical and practical training received and the theoretical knowledge

In order to determine the variables under study that are predictors of MtI in the BLS
community, a logistic regression model was used. Table 3 presents the results inherent to
MtL

Table 3. ANOVAa for the Mtl variable.

Model Sum of Squares df Mean Square F Sig.
Regression 76.368 4 19.092 3.920 .004>
Residual 5892.492 1210 4.870
Total 5968.859 1214

Note. Data. a. Dependent Variable: q130. Model: (Intercept), Perceptions on practical training, Per-
ceptions on theoretical training, Theoretical knowledge, Perceptions on Skills Acquisition. Own elab-

oration.

Table 4. Logistic regression model for the Mtl variable.

Unstandardized Co- Standardized

Parameters efficients Coefficients t Sig.

B Std. Error Beta
Intercept 6.001 .809 7.422 <.0071 ***
Perceptions on practical training (PPT) 201 .070 113 2.845 .005 **
Perceptions on theoretical training (PTT) 106 .080 .049 1.329 184
Theoretical knowledge (TK) -.038 .016 -132 -2.360 .018 *
Perceptions on skills acquisition (PSA) .140 .061 .092 2.292 .022 %

Note. Data. Dependent variable: Mtl. Model: (Intercept), PPT, PTT, TK, PSA. * p < .05 (significant
correlation). ** p <.01 (highly significant correlation), *** p <.001 (highly significant correlation). Own

elaboration.

The estimated equation, based on the logistic regression model (Table 4), is given by:

Mtl = 6.001 + 0.201PPT + 0.106 PTT - 0.038TK + 0.140PSA

It is difficult to determine the relative importance of each independent variable based
on the partial regression coefficients [32]. In this sense, it is preferable to examine the stand-
ardized coefficients fleta. These allow comparisons to be made of the relative contribution
of each independent variable in predicting the dependent variable. Thus, analysing the
standardized fleta coefficients, it can be seen that MtI in BLS would vary in direct propor-
tion to perceptions of the practical training received - PPT (f =.021; p =.005) and, likewise,
in direct proportion to perceptions of the skills acquisition — PSA (= .140; p =.022) e in the
inverse ratio of theoretical knowledge (TK). The effects of the variable "perceptions on the-
oretical training received" (PTT) were not significant.

This finding allows us to conclude that the greater the perception of the practical train-

ing received and the acquisition of BLS skills, regardless of theoretical knowledge, the
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greater is the MtI in the community in case of emergency. It should be noted that, overall,
the regression model is statistically significant (p = .04). These results are in line with those
of other authors [10,14,15,33-36].

3. Conclusions

The introduction of BLS in basic education was made with the assumption of the tech-
nical training of young people to intervene in the much-desired proactive citizenship.
Without this training, the CoS and, consequently, the survival of people suffering from
OHCA is compromised [12]. The results of this study reveal that students have weaknesses
in theoretical and practical knowledge, in procedures and in procedural sequences neces-
sary for the effectiveness of first aid interventions, with the same perception about the the-
oretical and practical training received, with a minority considering that they have ac-
quired sufficient skills in BLS.

It can thus be inferred that the teaching and learning of BLS in schools, in Portugal, is
far from what is defined in the Essential Learning for 9t grade, in the subject of Natural
Sciences [23]. There are weaknesses in the recognition of episodes requiring urgent inter-
vention, which agrees with another study [39].

The need to train people who are not health and emergency services professionals,
but who are trained and feel safe to act is advocated, which agrees with Monsieurs et al.
[2], and that this training occurs transversally, from the initial levels of schooling to higher
education, as advocated by Greif et al. [15].

The lack of knowledge of contents and sequential procedures for intervention in
OHCA compromises a rapid, safe and effective action, which is aimed at the end of the 3+
cycle of basic education.

The evidence collected allows us to conclude that students do not feel and are not
empowered to intervene in an OHCA episode. Increased perception that the practical
training received and the acquisition of BLS skills generates greater Mtl in the community.
It should be noted, however, that the greater the perception of the practical training re-
ceived and the acquisition of BLS skills, regardless of theoretical knowledge, the greater
the MBI in the community in case of emergency [10,14-15].

The students surveyed are motivated towards the topic of BLS, but lack the empow-
erment, which builds confidence to intervene, which tends to meet with the findings of
McCarthy et al. [14] who state that increasing the motivation of non-professionals to per-
form BLS will tend to have a direct impact on OHCA survival rates. In the present study,
students recognized the importance of BLS practiced bystanders in improving the survival
rate in OHCA, which is in line with what has been advocated by authors [3-11].

The representativeness of the study allows for the generalisation and extrapolation of
the results. Therefore, this study will enable the dissemination of recommendations, based
on the results and conclusions found, to support decision-makers in the optimisation of
BLS training in the discipline of Natural Sciences.

In the education of basic school students, in Portugal, it will be important to establish
a level of regular training and education with a view to the global implementation of res-

cue in a proactive citizenship, ensuring the effective achievement of the first two links of
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the CoS and the multiplying effect of these skills among family members, friends and the
community. Saving lives is within everyone's reach.

To this end it is argued that:

a) Early training of students in BLS, with recognised quality standards, during man-
datory schooling, accompanied by regular training;

b) Teaching BLS-AED in initial and continuing teacher education;

c) The commemoration of events related to the theme: e.g., European 112 Day (Febru-
ary 11), World First Aid Day (September second Saturday in World Heart Day (September
29); European Day of the Restart of the Heart (October 16);

d) The creation of a school first aid culture, translated into altruistic gestures of citi-
zenship that promote the health and well-being of the community.

The declaration of a pandemic by the new SAR-Cov-2 on 11 March 2020 was a con-
straint to this study. Portugal's government closed the schools on 16 March 2020 and
moved ahead with distance learning (art. 9.2, No. 3.2 of Decree-Law No. 10-A/2020, of
March 13). Successive reassessments of the situation led to the maintenance of the closure
of the schools, until the end of the 2019/2020 school year. This constraint had consequences
for the process of information collection. On the one hand, we were unable to apply any
questionnaire in paper format, for health safety reasons and, mainly, because the students
were, since March 16, 2020, in their residences. On the other hand, the tense social atmos-
phere of concern was not conducive to arousing interest and altruism on the part of the
leaders in responding to enquiries.

In view of the study carried out, which underlines the importance of the subject and
the lack of success in the training of students in the 10t grade of schooling, guidelines are
put forward for future research to continue the work we have undertaken, in particular:

- Observational studies, using direct observation techniques, in school groups, with a
view to gaining in-depth knowledge of the contexts and building evidence to support suc-
cessful practices in the teaching and learning of BLS;

- Descriptives studies that allow us to know the teachers' training for teaching and
intervention in BLS and

- Studies to make it possible to know the reality of initial teacher training in higher
education in relation to the teaching of BLS;

- Action-research with the various actors of school communities that contribute to
knowing and intervening uniquely, in an adapted and dialogical manner, with a view to
optimising results;

- Studies to find out how the topic is dealt with in the pupils' textbooks;

- Longitudinal studies, both locally and nationally, with the aim of knowing and an-
alysing the evolution of pedagogical practices and the gains in skills and motivation for
the performance of students in emergency situations in BLS;

- Similar studies to what is presented in this article, referring to the subject of Physical

Education, in the 10t grade of schooling and in higher education.

Supplementary Materials: The following supporting information can be downloaded at the website
of this paper posted on Preprints.org.
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