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Introduction. In the event of sudden cardiac arrest (SCA) early intervention provided by a layperson can be life-saving. Teaching first
aid in primary school may increase the lifelong ability and motivation of young people to take action in an emergency. Objective.
The aim of this article is to report a training experience on BLSD (Basic Life Support and Defibrillation) designed for a group of
pupils in an Italian primary school, with assessment of its effectiveness at a distance.Methods.The assessment was carried out using
amultiple choice questionnaire on a sample of 130 pupils aged 11-12, 62 trained in BLSD and 68 as a control group.The trained group
also performed an emergency simulation to assess their learning of practical skills. Results. Using the 𝑡 test, significant differences
emerged in the questionnaire scores between the case-control group. The results of the skill test were positive, even for the most
difficultmanoeuvres such as opening airways, assessing breathing, or using anAED (Automated ExternalDefibrillator).Conclusion.
Although there are still some open questions regarding the ability to retain these skills in the medium/long term, the study shows
that life-saving manoeuvres can be effectively taught to primary school pupils.

1. Introduction

In the event of sudden cardiac arrest (SCA) early intervention
(within 3–5 minutes) with CPR (Cardiopulmonary Resusci-
tation) and defibrillation increases survival rates [1–3]. That
is why it is important for all citizens to be able to recognise
a cardiac emergency and administer first aid while the
advanced life support arrives. Many studies have shown that
what actually prevents the ordinary citizen from intervening
in the event of an emergency is the fear of doing something
wrong, whereas bystanders who are trained in manoeuvres
are more likely to take action [4].

The question that arises then is how to spread knowledge
of these manoeuvres to a large proportion of the population,
in a percentage that would increase the rate of intervention.
According to a study provided by the Red Cross on First
Aid in Europe, the countries with a higher percentage of
citizens that are able to respond to an emergency (Norway,
Germany, Austria, and Iceland) have laws that make first aid
training compulsory either at school, in the workplace, or
when applying for a driving license [5, 6]. That is why, in

many countries where teaching is not yet compulsory, the
scientific community and resuscitation and rescue associa-
tions are working to raise awareness within institutions of
the importance of including teaching First Aid manoeuvres
in school curricula [7, 8]. In Italy only recently the teaching
of first aid at school has been planned [9]. Sensitivity to
these issues has grown in recent years, driven by a series of
legislative initiatives that have focused attention on the use of
AED (Automated External Defibrillator), especially in high-
traffic public environments, such as schools, or where there is
high risk, and by several projects conducted by associations
and individual educational institutes.

When it comes to training very young individuals the
greatest doubt is about their ability to learn how to provide
assistance like an adult, especially when thinking in terms
of the cost/benefit ratio. Providing data on the effectiveness
of training, including the purposes of adapting educational
programmes for a younger audience, proves to be an essen-
tial step in facilitating and guiding educational institutions
and the relevant ministries in introducing specific training
programmes. The aim of this work is to report a training

Hindawi Publishing Corporation
BioMed Research International
Volume 2016, Article ID 2647235, 6 pages
http://dx.doi.org/10.1155/2016/2647235

http://dx.doi.org/10.1155/2016/2647235


2 BioMed Research International

Table 1: Areas of expertise and learning objectives.

Areas of expertise Learning objectives

Knowledge

Theoretical knowledge regarding the following:
(i) Cardiovascular system, respiratory system, and nervous

system
(ii) Cardiac arrest: causes and therapy
(iii) Importance of activating the chain of survival

Know-how

Practical skills regarding the correct sequence of action:
(i) Assessment of environmental safety
(ii) Assessment of consciousness
(iii) Alerting emergency number
(iv) Assessment of breathing
(v) Cardiac massage (only for third year middle school students)
(vi) Use of AED

Know how to be

Skills related to the proper way to deal with an emergency without
being panic-stricken:

(i) Raising awareness of the importance of acting quickly in an
emergency and activating PAD projects

experience on BLSD (Basic Life Support and Defibrillation)
with assessment of the effectiveness at a distance, carried out
at a primary school in the Province of Rome.

2. Materials and Methods

2.1. Training. The experience was conducted by instructors
from the IRC training network (Italian Resuscitation Coun-
cil) for the Community and was included in the PAD (Public
Access to Defibrillation) project, called “The heart of Monte-
porzio” and run by the Municipality of Monte Porzio Catone
(Rome), to underline the concept of the community taking
responsibility in the event of sudden cardiac death and to
communicate an idea of a “community of hearts,” both in a
practical and a symbolic way. In just a few months 14 AEDs
have been distributed across the local area and more than
100 people have received training, including members of the
Police andCivil Protection, teachers and school staff, coaches,
and ordinary citizens. Two AEDs have been deployed within
the school, one for each location.

The challenge was to structure a successful educational
path, usually structured for an adult target, which was ade-
quate to not only transfer practical skills, but also to involve
young people on a motivational level. Fifth grade junior
school and third grade middle school pupils, for a total of 141
children from 9 to 12 years old, were chosen as the primary
target for training. The course was designed with preference
to an active learning method, based on simulations and
exercises in groups [10]. With the aim of raising awareness
within the children’s living environment, to emphasise the
importance and the social aspect of knowing what to do in
case of emergency, teachers and parents were also involved in
the process.

The activities, carried out over a period of 3 months and
described below, have been defined on the three areas of

expertise (knowledge, know-how, and know how to be) and
the respective learning objectives [11] (Table 1).

2.1.1. Preliminary Activities in the Classroom. Teachers were
involved right from the planning stages, with a series of
brainstorming meetings which allowed us to

(i) transfer and verify the feasibility of learning objec-
tives,

(ii) raise awareness and inform teachers on the topic of
first aid,

(iii) share teaching materials and worksheets, also used in
a similar experiencewithin the same training network
[12],

(iv) plan an educational path integrated with the school
curriculum.

During this phase, concepts regarding the cardiovascular
apparatus, cardiac arrest, and emergency situations were
transferred. Furthermore, a series of corresponding activities
was organised to give wide range to the youngsters’ creativity
and to their community spirit:

(i) “Design a logo for the project: The Heart of Monte-
porzio,” a contest that allowed primary school chil-
dren to imagine the graphic line of the PAD project.

(ii) “You don’t need to be a superhero to save a life,” a con-
test sponsored by theMinistry for Education whereby
the third grade middle school pupils produced spot
advertising and the fifth grade junior school children
drew animated cartoons.

(iii) Creation of a teaching video on First Aid: with their
cameras at the ready, the instructors played the role
of directors and the children actors, to simulate an
emergency scene.
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2.1.2. Workshops with BLSD Instructors. Theworkshops were
held by instructors who are qualified in compliance with ERC
(European Resuscitation Council) 2010 Guidelines. A total of
four meetings were held, each of which was about two hours:

(a) First Workshop: What Do We Know? The children’s
experiences of first aid were collected via a brain-
storming session in the classroom as they began to
think about case studies, discussing them in small
groupswith the support of facilitators and instructors.
In this way it was possible to “fix some points” about
the state of consciousness/unconsciousness, the call
to the emergency number, and the emotional state of
the moment.

(b) Second Workshop: Now Let’s Learn What to Do. After
a brief theoretical introduction, practical training
was carried out on a manikin, in small groups. The
whole sequence, consisting in assessment of environ-
mental safety, assessment of consciousness, alerting
emergency number, assessment of breathing, chest
compressions (without rescue breathings), and use of
the AED, was taught only to third year middle school
students. The main doubts concerned the transfer of
skills to fifth grade junior school children in relation
to chest compressions and the use of the AED. Since
some studies report a reduced ability to exercise
effective chest compressions and providing rescue
breaths in this age group [13, 14], we opted for teaching
the use of the AED, but not chest compressions and
ventilation.

(c) Third Workshop: What Have We Learnt? In collabo-
ration with the municipal administration, the police,
and local associations, a sort of public celebration was
organised in the school gym, which included

(i) the awarding of the best logo which has also
become the official logo of the PAD project,

(ii) the projection of the video on First Aid filmed
in the school,

(iii) the delivery by the Mayor of “heart-saving
citizen” certificates and t-shirts with the project
logo.

In this way, the children were able to incorporate their
experience into a social and civic dimension, strengthening
the awareness of their own skills.

(d) Fourth Workshop: Let’s Tell Our Parents about Our
Experience.During the finalmeeting, aimed at raising
awareness within the family environment and sharing
the path with their parents, the pupils were given the
floor to talk about their experience using materials
they produced themselves: slides, videos, and so forth.

2.2. Assessment. A year later the effectiveness of the training
experience was assessed using a multiple choice question-
naire on a sample of 62 pupils aged 11-12 (37 males, 25
females). Only the children from the fifth year juniors were
assessed, due to the difficulty in tracing the third year middle

school youngsters who had now moved on to upper schools.
Thequestionnairewas subsequently administered to a control
group of 68 pupils of the same age (37 males, 31 females),
from a different school, who had never taken part in first
aid courses. The questions investigated different aspects of
knowledge and know-how and also considered willingness
to personally take action in the event of an emergency. The
case group was also given a skill test to assess the learning of
practical skills and reaction times, expertise that is difficult to
assess with a questionnaire.

3. Results

3.1. Questionnaires. Analysis was carried out using the SPSS�
21.0 software (IBM� Corporation, Armonk, NY, USA). For
each correct answer a score of 1 was given, up to a total of 15
points. None of the children obtained a full score.The highest
score was 13.5 (90% of the answers correct) obtained by 4
children belonging to the “case” group only. Using the 𝑡 test,
significant differences emerged in the scores obtained in the
questionnaires between the case-control group (𝑝 < 0.005),
whereas there were none between genders.

When looking more closely at some of the questions,
where there was a greater difference in scores, it emerged that
the children who received training showed greater ability in
handling and dealing with an emergency situation, even after
a year. Faced with concrete cases, for example, they are more
likely to assess the environment, ensuring that they are safe
from danger too. As far as calling the emergency number is
concerned, this can be done by both samples; however, the
case group is better prepared to provide information in the
right way.

3.2. Skill Test. The skill tests were carried out by qualified
instructors who had also taken note of the critical issues most
frequently encountered during the execution of the manoeu-
vres. For each manoeuvre performed it was possible to assign
three different colours: green, when it was done properly and
without suggestion; yellow, in the case of minor errors or in
the case of manoeuvres remembered after receiving advice;
red, in the case of severely incorrect or forgottenmanoeuvres.
Figure 1 shows the percentage of manoeuvres correct,
prompted, and incorrect.

As seen in other studies [15], the stress factor caused
by the presence of the instructors should be taken into
consideration, as well as the time elapsed since the course was
held. Despite this, the overall results appear to be positive,
even for themost difficult manoeuvres from a technical point
of view, such as opening the airways and assessing breathing.

The evaluation of environmental safety, though in the
questionnaires there was the main difference with the control
group, is often overlooked, probably because the children felt
they are in a safe environment (the school gym).Data confirm
the critical issues noted by the instructors and concern,
above all, hyperextension of the head and assessment of
breathing, which are often only remembered when prompted
by the instructor. Advanced life support providers are alerted
spontaneously by most of the students (69.35%) with just a
very small percentage needing advice (19.35%). Furthermore,
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Figure 1: Percentage of manoeuvres correct, prompted, and incor-
rect.
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Figure 2: Call to the emergency number (percentage).

more than 60% of the children, when left to freely express the
content of the call to the emergency number, remembered the
key information to be provided (Figure 2).

As far as using the AED is concerned, no particular prob-
lems have been reported. The majority of students are able to
position the electrode pads correctly, deliver the shock safely,
and handle the situation (Figure 3).

4. Discussion

The study shows that life-saving manoeuvres can be effec-
tively taught to primary school pupils. In addition, the use
of the AED proved to be easy to learn, even by the smallest
children, as they quickly and easily internalised what it was
for, where and how to position the electrode pads, and, above
all, the need to ensure safety.

In this regard, and in view of the limited data available
in literature, there was some uncertainty within the group of
instructors onwhether to teach the use of this device, which is
generally used by an adult audience.The results were surpris-
ingly positive: thanks to the greater familiarity of youngsters
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Figure 3: AED use results (percentage).

with technology, the safe learning of the AED seemed to be
“child’s play.”

Although there are still some open questions regarding
the ability to retain these skills in the medium/long term, our
study confirms other data reported in literature that there is
no “ideal” age when First Aid training is more effective [13,
15, 16]. Indeed, researches on memorising psychomotor skills
suggest that early training contributes to maintaining a high
level of skills over time [17] and children who have received
training are more ready to intervene in case of emergency
than their peers [15]. Apart from practical skills, which
require constant retraining to bemaintained over time, BLSD
courses can change the attitudes and behaviour of youngsters
at a time of life when they easily absorb new information [18].
The conclusions of a study conducted in Norway observing
the behaviour of trained children (4-5 years) confirm that
beginning education to first aid at an early age leads to
include it in the activities and in the habits of everyday life
and contributes to keep empathy towards others active [16].
Another study, conducted in a school in Barcelona, concludes
that school offers the best setting to study these manoeuvres
and such training increases the self-esteem of children and it
could potentially contribute to saving lives [19].

Involving students in programmes to teach life-saving
manoeuvres can respond, even in the long term, to the need
to increase the percentage of the population that is able to
respond in case of emergency, as school offers privileged
access to a large proportion of the community, including
members of families [17].The school setting, like other places
for socialisation, such as the workplace, is able to provide to a
wide range of potential rescuers and future adults the oppor-
tunity of learning and absorbing the concepts of FirstAid over
time, because it facilitates frequent retraining [20]. Even in
the short term it is important that children at least know
how to alert emergency system correctly, since many cardiac
arrests occur at home, often in the presence of relatives and
friends [18].

In Italy we are still a long way from including these
skills in school curricula and even amongst teachers learning
emergencymanoeuvres is left to the will of the individual and
the sensitivity of the local community. The involvement of
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teachers could, however, be a key factor to spread the culture
of emergency and to facilitate frequent retraining. In fact,
many studies have shown that teachers, if properly trained,
are perfectly able to teach their students themainmanoeuvres
[13]. In a study conducted in Ireland, for example, a model
of “chain” teaching BLS was successfully tested where the
teachers who trained the children were in turn trained by
undergraduates in medicine [21, 22]. There is also a whole
range of tools (such as self-training kits or animated videos)
that can support teachers in their task [23].

5. Conclusions

In Italy, legislation on the use of AEDs and the widespread
use of PADprojects, also in schools, are giving a great boost to
the spread of the emergency culture.Our experience confirms
that teaching kids is possible, effective, and fun. The critical
issue is raising awareness and encouraging the participation
of institutional partners (school administrators, teachers,
local administrators, and parents) who show resistance and
mistrust that are difficult to overcome. Including the teaching
of key BLSD’s manoeuvres in the school curriculum could
respond to the aim of improving safety culture in school
environments, raising awareness among adults and, at the
same time, transferring this culture to younger generations,
leading, in the long term, to structural change.
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