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ABSTRACT
Older children and adolescents are able to learn and perform cardiopulmonary 
resuscitation maneuvers in a satisfactory manner. Schools are places where training in 
basic life support can be carried out. This narrative review was carried out to assess the 
effectiveness of training in basic life support in schools, analyzing different learning 
methodology, age groups, and gaining confidence in performing cardiopulmonary 
resuscitation in a real situation. The search was conducted in the MEDLINE database. 
Articles published from 01/01/2014 to 12/31/2019, with children under 18 years of age, 
published in English, Portuguese and Spanish, were selected. Three hundred and nine 
articles were found, of which 15 met the inclusion criteria in the study. There was great 
heterogeneity in the methodologies evaluated, making it difficult to compare some 
studies. Cardiopulmonary resuscitation taught to school children has resulted in the 
retention of skills and knowledge. There was a direct relationship between age group 
and quality of cardiopulmonary resuscitation. Learning cardiopulmonary resuscitation 
can also change the stigma and fear associated with procedures. We conclude that the 
teaching of cardiopulmonary resuscitation by different methodologies is effective in 
the learning of children and adolescents and improves their confidence in doing it. 
Although older than 12 years of age have a greater ability for depth of compression, 
other points of basic life support can be developed in younger children.
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INTRODUCTION
Cardiac arrest is defined by the loss of the contractile function of the heart muscle, 

with the absence of blood circulation1. Extrahospital cardiac arrest is more frequent than 
intrahospital arrest, being one of the main causes of death in the world2,3. The chance 
of survival is related to the etiology of cardiac arrest4. When the cause is clinical (non-
traumatic), survival varies between 5% and 10%5. When the victim in an extrahospital 
environment receives immediate assistance from lay people trained in cardiopulmonary 
resuscitation (CPR), survival increases to 40%6. In cases of traumatic Cardiac arrest, 
survival is shorter, between 1% and 7%, with little benefit for those who receive im-
mediate care7.

The training of laypeople, including children, increases the survival of cases in car-
diac arrest8. In 2015, through a joint declaration involving the European Resuscitation 
Council, the European Foundation for Patient Safety, the International Committee on 
Resuscitation, the World Federation of Societies of Anesthesiologists, and the World 
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Health Organization, the project “Kids Save Lives” recommending 
the training of two hours per year in CPR from 12 years of age9. 
Based on this recommendation, new studies began to evaluate the 
effectiveness of different teaching methods on basic life support 
(BLS) for the pediatric age group.

The American Heart Association (AHA) recommends that 
during CPR in adults, chest compression of five to six centime-
ters should be performed with a frequency of 100 to 120 com-
pressions per minute10. During CPR, the chest must be returned 
and minimized interruptions10. After each cycle of two minutes 
of CPR, it should be evaluated if there is a return of central pulse 
and ventilatory movements, soon interruption. If there is no re-
turn from spontaneous circulation, restart the CPR11 maneuvers. 
Adequate  ventilation is important during CPR. However, its 
teaching is more complex and reserved mainly for health profes-
sionals and first responders11.

The aim of this study was to conduct a review on the effective-
ness of training in basic life support for children and adolescents 
in a school environment, analyzing different teaching methodolo-
gies, age groups, and gaining confidence in performing cardiopul-
monary resuscitation in a real situation.

METHODS
This is a narrative review using articles from the MEDLINE 

database. The descriptors “cardiopulmonary resuscitation”, “train-
ing,” and “schools” were used, combined with the Boolean opera-
tor “AND”.

Then, four Pubmed filters were used: period (Publication 
date from 2014/01/01 to 2019/12/31), studies in humans 
(Humans), articles in English, Portuguese and Spanish (English, 
Portuguese, Spanish), and age group from 0 to 18 years old (Child: 
birth-18 years).

The selected articles had their title and summary evaluated. 
Studies were included that evaluated the effectiveness of different 
methodologies in teaching BLS maneuvers in children and ado-
lescents in a school environment and analyzed at least one of the 
following three topics: theoretical knowledge, ability to perform 
CPR, and the gain of confidence to apply the knowledge acquired 
in a real situation.

RESULTS AND DISCUSSION
309 articles were found, and of these, 238 were excluded in the 

initial analysis using four Pubmed filters: 170 studies published 
before January 1, 2014; 27 animal studies; 41 studies carried out in 
adults; 2 articles with different languages than the selected ones.

The remaining 69 articles had their titles and abstracts evalu-
ated. Of these, 54 articles were excluded, as they did not address 
the topic of training students in BLS (Figure 1).

15 studies from 13 countries were selected12-26 (Table 1).

Five studies were randomized controlled trials, and 10 were ob-
servational. All were available in the English language.

The reviewed studies showed great heterogeneity in rela-
tion to the target population and the experimented method. 
Considering  the articles selected from the MEDLINE database, 
the relevant aspects of being compared are as follows.

Teaching methodology
Four prospective observational studies have shown that stu-

dents have improved knowledge of how to perform CPR after a 
class on the topic. Training based on a 13-minute video prepared 
by the AHA, followed by a practical class with a mannequin for 
15 minutes, proved to be effective in learning BLS maneuvers. 
This study was conducted in Costa Rica with 308 students aged 
11 to 18 years. The overall score of students (average percentage 
correct) on multiple-choice questions more than doubled after 
training (40.9±1.4% before training versus 92.5±0.9% after train-
ing, p<0.001)12. Brazilian research compared the BLS learning of 
14- and 15-year-old students from a public school and a private 
one, with similar income in ENEM (national high school exam). 
All showed improvement in knowledge, with greater use of stu-
dents from the private school (p<0.001)13.

Figure 1: Method of selection of articles.
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Table 1: Studies selected for review

Reference Study Location Sample Objective Conclusion

Schmid  
et al.12 

Prospective 
observational

Costa 
Rica

4 schools
308 students
aged 11 to 18

To assess whether an AHA-based 
video and dummy program is effective 
in teaching schoolchildren to perform 
chest compressions.

The application of video associated with 
training on a mannequin was effective in 
teaching chest compressions and boosts 
student confidence in performing CPR.

Fernandes 
et al.13

Prospective 
observational

Brazil
2 schools

60 students
aged 14 and 15

To compare prior knowledge and the 
degree of immediate and late learning 
among students from a public school 
and a private school after BLS training.

There was an improvement in 
knowledge, especially for students from 
the private school.

Aaberg  
et al.14

Prospective 
observational

Denmark
1 school

651 students
aged 17 to 21 

To assess the current knowledge about 
BLS in Danish high school students and 
the benefits of a single training session 
taught by resident physicians.

After BLS training, there was an 
improvement in knowledge and 
confidence to apply CPR. 

Magid  
et al.15

Prospective 
observational

US

1131 schools
334,610 
students

aged 12 and 13

To assess the feasibility of teaching 
CPR to schoolchildren by teachers 
guided by AHA training kits and 
resources.

Teaching BLS by school professionals 
previously trained by AHA kits is effective 
in learning and increases student 
confidence in performing CPR.

Yeung  
et al.16 Randomized

United 
Kingdom

3 schools
81 students

aged 12 and 13

To compare the effectiveness of the 
exclusive training with the game 
“Lifesaver”, the exclusively practical F2F 
training applied to mannequins and the 
mixed training (game + F2F).

The mixed training (game “Lifesaver” 
+ F2F) showed better performance 
when compared to training performed 
exclusively with game or practice. 

Semeraro 
et al.17

Prospective 
observational

Italy
2 schools

65 students
aged 15 to 17 

To assess whether the use of the 
“Relive” game allows students to 
improve their CPR knowledge and 
skills.

Training with the game “Relive” was 
effective in learning the frequency and 
depth of chest compressions. However, 
after 6 months, there was a decrease 
in the efficiency in the compression 
frequency. 

Wingen  
et al.18 Randomized Germany

4 schools
424 students
aged 14 to 18

To assess the impact of CPR training 
on resuscitation knowledge and high 
school students’ self-confidence.

There was a significant improvement in 
responses and self-confidence in the 
intervention group immediately and 6 
months after training.  

Nord  
et al.19 Randomized Sweden

7 schools
587 students
13 year old

To assess whether two additional 
interventions (practical test with 
feedback and reflection) after standard 
CPR training facilitate learning.

Associating a skills test with feedback 
after practical CPR training improves 
performance.
Associating the reflection test has no 
additional benefits.
The 3 methods increased the degree 
of confidence of the student to perform 
CPR.

Pozo  
et al.20 Randomized Spain

2 schools
122 students
aged 12 to 14 

To evaluate the effectiveness of a 
“cardiopulmonary resuscitation song” in 
improving the basic life support skills of 
high school students.

The incorporation of music in 
the teaching of cardiopulmonary 
resuscitation increased its effectiveness 
and the ability to remember the 
algorithm of cardiopulmonary 
resuscitation.

Beskind  
et al.21 Randomized US

1 school
179 students
aged 14 to 18

To assess whether a short video is 
as effective as classroom instruction 
for CPR training only with chest 
compression in high school students.

There was an improvement in the 
compression frequency in the 2 groups. 
However, the depth of compression was 
performed more effectively in the group 
that received training in the classroom, 
demonstrating that practical training is 
essential.

Hori  
et al.22

Prospective 
observational

Japan
8 schools

6352 students
aged 10 to 16

To compare satisfaction rates and 
willingness to perform CPR on students 
who received BLS training at school.

Students aged 10 and 11 showed a 
better evaluation of BLS training and 
confidence gain to perform CPR than 
older children.

Kitamura 
et al.23

Prospective 
observational

Japan
17 schools

2047 students
aged 10 to 12 

To compare the knowledge and attitude 
of students before and after receiving 
BLS training.

Most students said they understood how 
to perform the BLS and showed greater 
confidence in performing CPR. 

He  
et al.24

Prospective 
observational

China
6 schools

360 students
aged 6 to 16

To assess which is the ideal age to start 
CPR training.

Children aged 6 years perform CPR 
with a frequency of compression and 
complete relaxation of the chest properly. 
However, the depth of compression and 
positioning of the hands are performed 
with greater efficiency from the age 
of 12.

Continue...
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A Danish study evaluated the benefits of a single training ses-
sion given by resident doctors to students aged 17 to 21. It demon-
strated that there was an improvement in knowledge after train-
ing (p<0.001)14. In 2018, the study with the largest sample of this 
review was published, with the participation of 334,610 students 
aged 12 and 13 years from 1131 schools. This study was carried 
out in the United States in a partnership between AHA and the 
Ross Dress for Less store chain. Employees from participating 
schools learned BLS from AHA volunteers using AHA CPR train-
ing kits. Subsequently, these employees trained the practice of 
CPR with students using mannequins. There was a significant im-
provement in the post-test responses when compared to the pre-
test (84% x 50% - p<0.001), which proves the feasibility of training 
facilitators to spread the knowledge of BLS teaching to students15. 
These studies are in agreement with others, demonstrating that 
short training sessions performed by previously trained profes-
sionals or laypeople significantly improve the efficiency of those 
who perform the BLS27-29.

Two studies evaluated the effectiveness of using a game to train 
students in BLS. In the United Kingdom, a randomized three-arm 
survey was carried out with 81 students aged 12 and 13 years. 
The practical face-to-face training (F2F) associated with the 
game “Lifesaver”30 for smartphones and tablets, available for free, 
showed superior results in the first evaluation when compared 
only to the practical training or the game (p=0.001)16. A sample 
of adolescents aged 15 to 17 years received CPR training based on 
the 3D game “Relive”, associated with Kinect®. The students visu-
alized its effectiveness through a television monitor. Training with 
the game was effective in learning the frequency and depth of 
chest compressions. However, after six months, there was a de-
crease in efficiency in the compression frequency17. Game learn-
ing can be an effective alternative for places where, despite the rec-
ommendation, BLS teaching for schoolchildren has not yet been 
implemented31. Another advantage of games is to increase student 
interest in the method used.

Studies carried out with undergraduate students in the first-
year medical course have shown better results in CPR after 

video classes, but the students said they prefer the game-based 
method as a form of self-training32. Another study carried out 
with second-year students, compared the practical training in 
BLS with the same training associated with a 3D game “Staying 
Alive” and found no difference in learning between the groups33. 
Although these two studies were carried out with students at the 
beginning of higher education, it is possible that similar results 
occur in high school students. Special attention should be paid 
to the game model and the frequency of training. Whenever pos-
sible, practical training should be carried out.

Four randomized trials compared classic BLS training with 
other methods. A German study carried out with 424 students 
aged 14 to 18 years showed that the group that received 90 min-
utes of theoretical-practical training had a significantly higher 
level of knowledge when compared to the group that was not 
trained (p<0.001)18. In Sweden, 587 13-year-old children were 
randomized into three groups. One group received theoretical 
and practical BLS training (45 to 60 minutes). Another group 
received the same training associated with extra 2-minute prac-
tice with immediate individual feedback, correcting errors in 
CPR. The third group received the same treatment as the second, 
added to a period of reflection, when the group of students de-
bated issues related to the theme for 15 minutes. The group that 
received feedback without the reflection period showed better 
results, demonstrating that longer workouts are not necessarily 
more effective19. 

One study compared the effectiveness of BLS training with 
the same training associated with a song on the basis of CPR. 
The rhythm also helped to keep the compression rate within the 
ideal range. The simple association of music with training resulted 
in greater efficiency of CPR eight months after training20. A ran-
domized study compared 3 groups: Practical CPR Training; CPR 
Video-Class; Video not related to CPR. There was an improvement 
in the compression frequency in the first two groups. However, 
the depth of compression was performed more effectively in the 
group that received training in the classroom, demonstrating 
that practical training is essential21. These  studies  demonstrate 

AHA: American Heart Association; CPR: Cardiopulmonary Resuscitation; BLS: Basic Life Support; F2F: Face-to-face

Reference Study Location Sample Objective Conclusion

Mpotos  
et al.25

Prospective 
observational

Belgium
1 school

265 students
aged 12 to 18 

To investigate the variability in the 
compression depth for three age groups 
according to physical characteristics.

A minimum level of excellence of 25% is 
achieved by boys from 12 to 14 years old 
and girls from 14 to 16 years old and can 
be gradually improved.
Children weighing more than 50 kg 
found it easier to perform adequate 
CPR.

Banfai  
et al.26

Prospective 
observational

Hungary
1 school

582 students
aged 7 to 14 

To evaluate the effectiveness of a three-
day first aid course for all age groups in 
a primary school (7 to 14 years old).

Children from 7 years old are able to 
learn BLS maneuvers. Children with 
older age, weight, height and body mass 
index showed greater efficiency in the 
depth of compression.

Table 1: Continuation
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