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Objective This study aimed to evaluate how BLS courses affect primary school students' knowl-
edge, attitudes, and life support skills; investigate how medical students' knowledge and compe-
tence in teaching BLS can improve by serving as instructors.

Methods This experimental study was conducted in a rural primary school. First-year medical
students conducted a BLS course for grade 4 and 5 primary school students with a 6-7:1 ratio
of trainees-to-trainer. All trainers had completed a BLS course before the course. This 3.5-hour
simulation-based course covered chest compressions and automated external defibrillator use.
The pre- and post-course assessments included multiple choice questions toward BLS, practical
skills test, and attitude test. For medical students, evaluation was conducted by attitude test,
both pre- and post-teaching.

Results The mean pre- and post-test scores increased from 5.74+0.10 to 9.43+0.13 (P<0.01).
The increase in the scores was the same for both the students and the teachers (3.05+0.60 vs.
3.68+0.16, P=0.33). After the course, more than 90% of the students could perform all the
procedures involved in BLS and automated external defibrillation. Medical students showed an
improved understanding of CPR and confidence in performing and teaching CPR (both, P<0.01).

Conclusion Primary school students can learn how to perform BLS through simulation-based
learning. Simulation-based training can improve their attitude and provide them with knowl-
edge and crucial skill sets, improving their confidence in performing BLS. Furthermore, teachers'
attitudes and confidence toward CPR improved after teaching CPR.
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What is already known
Teaching basic life support in primary schools improves student knowledge,
skills, and attitudes.

Capsule
Summary

What is new in the current study

In this study, primary school students had inadequate safety awareness during
cardiopulmonary resuscitation; medical students showed an improved under-
standing of CPR and confidence in performing and teaching CPR.
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INTRODUCTION

Bystander knowledge of basic life support (BLS) is essential for
improving the survival rate of sudden cardiac arrest."? Around
15% of bystanders in Thailand perform BLS upon encountering a
collapsed patient.® In many countries, such as USA* and Norway,®
BLS is a compulsory part of school education. Evidence supports
that teaching BLS in primary school improves the skill and knowl-
edge of students.®® However, there are no previous studies show-
ing the benefit of teaching BLS as part of the compulsory curric-
ulum in South East Asian schools, especially in primary education.
The potential of children to learn BLS may drive policies to estab-
lish cardiopulmonary resuscitation (CPR) teaching starting from
the primary schools. Hence, this study aims to report the influ-
ence of BLS courses on the knowledge, attitudes, and life support
skills of primary school students; it also aims to improve certain
aspects of medical professionalism among medical students act-
ing as instructors.

METHODS

This experimental study was performed at Ban Rim Tai School, a
rural primary school consisting of 1,057 students, in Chiang Mai
Province. The protocol was approved by the Institutional Ethical
Committee of the Faculty of Medicine, Chiang Mai University
(EME-2560-04799). No informed consent was required as this
study was waved for educational purpose. The BLS course was
conducted by first-year medical students who had previously
completed BLS provider and instructor courses. A curriculum was
prepared for upper primary school students using the learn-and-
play concept. This was performed by creating cartoon characters
to promote child learning, and by utilizing simulation techniques
in both skills and test stations. The 3.5-hour modified BLS course
emphasized adult chest compression-only CPR and the use of
automated external defibrillator which was taught both theoreti-
cally and practically. This course was modified from a standard
4-hour BLS provider course, which is the conventional BLS course
in Thailand provided by the Thai Resuscitation Council. However,
this course was different from the standard course due to its ex-
clusion of courses on rescue breathing and foreign body aspira-
tion. The courses and tests were designed by medical students,
senior BLS instructors, and specialists in primary school educa-
tion. Each course was closely monitored, controlled, and advised
by experienced instructors who were doctors and nurses. Students
in grades 4 and 5 participated in this course with the ratio of
trainee-to-trainer of 6-7:1. Four courses were conducted in the
school gymnasium. The pretest and posttests, each consisting of
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14 four-multiple choice questions (Supplement 1), were taken by
both students and school teachers before and immediately after
the teaching sessions. However, the skill and attitude tests were
performed only by primary school students immediately after the
teaching sessions. The skill test of one-rescuer CPR and automat-
ed external defibrillator was conducted by a medical student in-
structor using a standard checklist to evaluate the steps and qual-
ity of CPR (Supplement 2). Additionally, the attitude was evaluat-
ed using a 5-point Likert scale asking 11 questions. The instruc-
tors also answered a questionnaire before and after teaching the
BLS course using a 5-point Likert scale. Three questions were
asked regarding the following components: 1) understanding ra-
tionale, steps, and methods of BLS, 2) confidence in performing
BLS, and 3) confidence in teaching BLS.

Data are presented as percent, mean and standard deviation.
Statistical analysis was performed using IBM SPSS Statistics ver.
21.0 (IBM Corp., Armonk, NY, USA). Score comparisons were per-
formed using Student t-test, and P<0.01 was considered statisti-
cally significant.

RESULTS

Three hundred and thirteen students and 23 teachers participated
in this course. This included 166 grade 5 students (53.0%) and
the remainder who were in grade 4. The average age of students
in grade 4 and grade 5 was 9.4 and 10.7 years, respectively. The
students’ and teachers' knowledge regarding BLS significantly in-
creased at the end of training. Although the students had lower
mean scores than the teachers in both the pretest (5.74 vs. 9.23,
P<0.01) and posttests (9.43 vs.12.29, P<0.01) results (Fig. 1), the

- Pretest
I Posttest *

15 -

MCQ score

Student Teacher

Fig. 1. Comparison of pretest and posttest multiple choice questions
(MCQ) score. There was an increase in posttest scores both in students
and teachers. *P<0.01 vs. pretest.
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difference between the two groups in terms of pretest and post-
test scores was the same (3.05 vs. 3.678, P=0.33) (Table 1). Addi-
tionally, almost all the essential CPR skills were performed cor-
rectly by the students, except for 'scene safety’ and ‘clear patient
for shock’ procedures (Table 2). At the end of the training, most
of the students believed that BLS was essential, and that they
could correctly perform BLS and provide bystander assistance to
victims who collapse (Table 3).

Fifteen of the 23 medical students who were instructors of the
BLS course answered the questionnaire, and responded that they
had significantly increased their understanding of BLS (P<0.01),

Table 1. Pretest and posttest of multiple choice questions score (max=14
points)

Student (n=313) Teacher (n=23) P-value
Pretest score 5.74£0.10 9.23+£0.49 <0.01
Posttest score 9.43+0.13 12.29+0.32 <0.01
Increase in score 3.05+0.60 3.68+0.16 0.33

Values are presented as mean+standard deviation.

Table 2. Result of practical test after learning

Maneuver Correct (%)
Scene safety 78.3
Detection of cardiac arrest 92.0
Call for help 93.0
Calling for automated external defibrillator 89.5
Hand position 97.8
Depth >5cm 93.9
Rate 100-120/min 92.7
Switch on automated external defibrillator 96.5
Attach pad to chest 96.8
Clear patient for analysis of rhythms 99.7
Clear patient for shock 87.9
Continual chest compressions 97.5

Table 3. Attitude of students after learning
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confidence in performing BLS (P<0.01), and confidence in teach-
ing BLS (P<0.01) (Fig. 2).

DISCUSSION

Our data demonstrated that a BLS course consisting of lecture
and practice components can improve primary school students'
knowledge, while enhancing their skills and attitude towards
CPR. Despite children having less strength than adults, they have
the required psychomotor skills and are able to perform BLS after
practice sessions. This correlated with many studies in Europe”®™
and Australia,® supporting that BLS and first-aid training can help
develop the skill and knowledge of life support in children. More-

- Understanding of CPR

I Confident to do CPR

[ Confident of CPR teaching
10 ~ * * *

Rating scale

Before  After Before  After Before  After

Fig. 2. Rating scale of medical students who are instructors of the basic
life support (BLS) course before and after regarding understanding BLS,
confidence to perform BLS, and confidence in teaching BLS. *P<0.01 vs.
before. CPR, cardiopulmonary resuscitation.

Attitude of students after learning BLS Mean Interpretation
| think most people do not know the principles of BLS. 3.67 Agree
CPR should be performed by those who have training. 3.58 Agree
Everyone should be able to perform BLS. 3.67 Agree
BLS is beneficial to self and the surrounding people. 4.49 Strongly agree
The importance of BLS is appreciated. 4.12 Agree
The training is practical in real life. 4.54 Strongly agree
The obtained knowledge would last for years onward. 4.48 Strongly agree
When encountering unconscious patients, | would be able to remain calm and follow the BLS steps correctly. 4.23 Strongly agree
| can perform each step of BLS with confidence. 395 Agree
| think | can teach other people how to do BLS correctly afterward. 4.16 Agree
I need further training in first aid. 429 Strongly agree

Likert scale: 1.00-1.80, strongly disagree; 1.81-2.60, disagree; 2.61-3.40, neutral; 3.41-4.20, agree; 4.21-5.00, strongly agree.

BLS, basic life support; CPR, cardiopulmonary resuscitation.
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over, this may cultivate children's confidence to help other vic-
tims. Although the teachers had higher pretest and posttest scores
than students, the knowledge improvement of primary school
students was not different from that of adults. This may be at-
tributed to students having less experience than teachers, al-
though the students had equal ability in learning BLS. This result
correlated with a study in Hungary that showed that the age
group was correlated with learning BLS.? However, the sense of
safety awareness among upper primary school students was in-
adequate, and this was reflected in students forgetting to per-
form safety awareness before helping and “clearing-before-
shocking” This defect of learning can be corrected by repeated
learning of BLS in secondary school. Furthermore, most students
correctly performed skill maneuvers, as they had physical
strength; nonetheless, scene safety must be emphasized more
because students were least concerned about scene safety.

From the learning pyramid, teaching others is the best way to
gain a better understanding and knowledge on a subject. Medical
students learned from this teaching process and consequently
gained more confidence to perform BLS by themselves. Another
study also showed improvement of resuscitation and teaching
skills in medical students after teaching others.” These skills are
essential for medical professionals in the future. This study not
only improved their knowledge and confidence to perform and
teach BLS, but it also emphasized the importance of public health
education to medical students.

This study had some limitations. First, this was a small study
from one rural school. However, compulsory education in Thai-
land has the same curricula in all schools; hence, the data may be
representative of primary school students in Thailand. Second, we
did not collect baseline characteristics or factors associated with
BLS knowledge of the students and school teachers such as gen-
der, body mass index, education, previous BLS knowledge, or pre-
vious health education. Third, the students did not have a pretest
of skills and attitudes, but almost all the students had no prior
knowledge about BLS, as shown in the pretest. Additionally, the
adapted multiple questions from the standard course were not
validated by a standard method, and no subsequent reviews of
the course were made to evaluate the skills and knowledge of the
participants. Therefore, future studies should aim to review the
knowledge retention of participants. Finally, the medical students
were not assessed with a questionnaire before the course began,
and this may contribute some bias to rating scale questions.

In conclusion, primary school students have the potential to
learn BLS by using a simulation-based approach; the training im-
proves their attitude and provides them with knowledge and cru-
cial skill sets, which improves their confidence in performing BLS.
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