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Abstract

Background: We performed a multicenter controlled trial to assess the knowledge and attitude (KA) about
cardiopulmonary resuscitation (CPR) among secondary school children in a district in Malaysia.

Methods: This was a prospective intervention study. The primary endpoint of the study was to determine the level
of KA about resuscitation after CPR training. The six schools and classes from selected schools were chosen by
randomization among the form three and four classes using sealed envelopes. A fully validated questionnaire
consisting of three sections (sociodemographic, knowledge and attitude) was given to the pupils before and
2 weeks after the intervention. The intervention group was given a lecture, video show, pamphlet and 1-h practical
session on CPR training. The control group received a placebo in order to overcome the learning effect. The
maximum scores for the knowledge and attitude sections were 72 and 28, respectively. Repeated measures ANOVA
analysis was used for specific objectives to determine the changes in knowledge and attitude level pre- and
post-intervention for both study groups. P-values less than 0.05 were taken as significant at 95% confidence intervals.

Results: The mean (SD) total knowledge scores for the intervention (n = 216) and control (n = 252) groups were
62.43 (13.68) and 62.29 (12.11), respectively (maximum score 72) (p > 0.05). On the other hand, the mean (SD)
total attitude scores for the intervention and the control groups were 19.33 (4.51) and 17.85 (4.52), respectively
(maximum score 28) (p < 0.001). There were significant differences in mean knowledge and attitude scores
between the intervention and control groups with regard to time (pre- and post-intervention). The mean
difference in knowledge and attitude scores between both study groups was 8.31 (p < 0.001) and 2.39
(p < 0.001), respectively.

Conclusions: The level of knowledge and attitudes of secondary school children was shown to be acceptable
prior to the intervention. Furthermore, a brief CPR training program improved their level of knowledge and
attitudes significantly as compared to those who had never been trained.
Background
Cardiopulmonary resuscitation (CPR) is a series of life-
saving actions that improves the chance of survival fol-
lowing cardiac arrest [1]. The purpose of CPR is to tem-
porarily provide effective oxygenation to the vital
organs, especially the brain and heart, through artificial
circulation of oxygenated blood until the restoration of
normal cardiac and respiratory activity takes place [2].
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Historically, Dr. Peter Safar, also known as “the father of
CPR,” together with James Elam was the first to demon-
strate the effectiveness of CPR through an experiment.
In the 1970s, it was first promoted as a technique that
the public should learn in the USA [3]. Out-of-hospital
cardiac arrest (OHCA) is a significant public health
problem. It affects all communities worldwide. However,
recognition of cardiac arrest is not always straightfor-
ward, especially for laypersons. Therefore, the survival
rates among OHCA victims are still low [4]. Many stu-
dies have shown that early bystander CPR is one of the
most important factors for survival from OHCA. In the
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current situation, only about 20-30% of adults with
OHCA receive bystander CPR [5,6].
In 2001, an International Liaison Committee of Re-

suscitation (ILCOR) symposium on education in resus-
citation strongly recommended the inclusion of CPR
in school curriculums as an invaluable long-term in-
vestment. The suitable and appropriate environment
in school makes it an easy place for training and
reinforcement of knowledge and skills. School children
are more accessible and more easily motivated than
adults. They learn quickly and retain skills well. CPR
training for school students was first introduced in
Norway as early as the 1960s [7]. Since then, it has
been pursued in many other countries, including
Canada, Denmark, Poland and several states in the
USA [8,9]. In 2001, the author of the Malaysian Cli-
nical Practice Guidelines on Acute Myocardial Infarc-
tion strongly urged that teaching of CPR needs to be
extended to the general public as well [10].
Unfortunately, no previous studies have ever been

conducted in Malaysia to analyze the knowledge and atti-
tude concerning CPR among secondary school children.
For this reason, we set out to determine the effectiveness of
CPR training on knowledge and attitude about BLS among
secondary school children in the district of Kota Bharu,
Malaysia. We targeted secondary school children because
they are highly motivated and able to provide effective
chest compression, particularly at the ages of 13 to 15 years
old [11,12]. The study was approved by the Ministry of
Education Malaysia and the medical school ethics board
and committee. The objective of the study was to deter-
mine the effectiveness of CPR training on knowledge and
attitude (KA) about resuscitation among secondary school
children.

Methods
This was a prospective intervention study. The pri-
mary endpoint of the study was to determine the level
of KA about resuscitation before and after CPR edu-
cation among secondary school children in a district in
Kota Bharu, Malaysia. This study was conducted for a
6-month period from January 2012 to June 2012. Six
schools were chosen to be part of the study. Three
schools were selected as a control group and the other
three as the intervention group. The schools and classes
from selected schools were chosen by randomization
among form three and four classes using sealed envelopes
(Figure 1). The inclusion and exclusion criteria included:

Inclusion criteria

� All randomly selected from form two, three and four
secondary school children.

� Written consent given by parents or guardian.
Exclusion criteria

� Students who were absent from school on the
selection day.

� Parents or guardians who did not consent to have
their children participate in this study.

� Boarding school pupils.
� Special school (schools for disabled, etc.).

A questionnaire was developed to objectively assess
the effects of the interventions. The questionnaire was
fully validated by the principal investigator 6 months
prior to the study for content and face validation. The
reliability test was carried out using Cronbach’s ana-
lysis. The validation and reliability tests were carried
out by Emergency Medicine Specialists and tested on
220 pupils in two secondary schools that were not in-
cluded in the study. The validated questionnaire was
analyzed by the local statistician. The questionnaire,
which consists of three sections (sociodemographic,
knowledge and attitude), was given to the pupils before
and after the intervention (Tables 1 and 2). For the
second section on knowledge, the question consists of
18 “very sure,” “sure,” “don’t know,” “unsure” and “very
unsure” statements reflecting knowledge related to
heart disease, risk factors for cardiac arrest and CPR.
The items were given score of four for very sure, three
for sure, two for don’t know, one for unsure and zero
for very unsure. The total possible maximum score on
the knowledge domain was 72.
The third section on attitude consists of seven state-

ments. The first four statements are about various sce-
narios with collapsed patients. The respondents were
asked whether CPR should be performed or not in
each scenario. The last three statements were about
performing mouth-to-mouth ventilation (MMV) among
family members, teaching BLS in school and teaching
BLS to the public. Responses to the statements were
“strongly agree,” “agree,” “not sure,” “disagree” and
“strongly disagree.” The items were given a score of four
for strongly agree, three for agree, two for not sure, one
for disagree and zero for strongly disagree. A total pos-
sible maximum score in the attitude domain was 28.
The entire scoring system was developed according to
advice from local statisticians.
Since no studies have used this questionnaire, a pre-

liminary study was done prior to the actual study in
order to calculate the sample size. Power sampling
(PS) software way applied using t-tests for independent
samples to determine the sample size. The estimated
difference in the mean knowledge score between the
intervention and control groups was selected based on
the standard deviation (SD) and effect size. The SD
was taken from preliminary study (knowledge score



Figure 1 Study flow chart.
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control group), and 0.50 was selected as the value for
effect size. The minimum required sample size with a
power of the study of 0.85 was 252 per group including
the 20% dropout factor.
The intervention group was given a lecture, video

show, pamphlet and practical session on CPR training.
The contents of the lecture given include the definition
of sudden cardiac arrest, information on heart disease,
risk factors for cardiac arrest, information on bystander
CPR as well as the chain of survival. Information regar-
ding CPR skill was mainly taught during the practical
session. The lecture was delivered in the Malaysian lan-
guage for 15 min. The content of the lecture is very
basic introductory information for school children on
heart disease and cardiac arrest. The lecture was short
to avoid boredom among the pupils and to encourage
them to listen attentively. A video demonstrating CPR
was made by the researcher and team based on the



Table 1 Variables asked about in the knowledge section of
the validated questionnaire

Knowledge Answer

About cardiac arrest: Very
sure

Sure Don’t
know

Unsure Very
unsure

Cardiac arrest is due to arterial
occlusion

Central chest pain is a sign of
cardiac arrest

Shortness of breath is a warning
sign of cardiac arrest

Cardiac arrest can be treated

Healthy lifestyle reduces the risk of
cardiac arrest

Risk factor of heart attack: Very
sure

Sure Don’t
know

Unsure Very
unsure

Old age

Stress

Smoking

Hypertension

Hyperlipidemia

Alcohol

Diabetes mellitus

Overweight

Lack of exercise

CPR (2010 Guidelines): Very
sure

Sure Don’t
know

Unsure Very
unsure

“C-A-B” stands for circulation-
airway-breathing

Rate of compression is 100/min

To check for response, gently tap
the victim’s shoulder and call the
patient with a loud voice.

Give two mouth-to-mouth
rescue breaths

Table 2 Variables asked about in the attitude section in the v

Attitude

You are a 65 year old with underlying hypertension and hyperlipidemia and
suddenly have a heart attack leading to cardiac arrest. Do you want CPR
performed on you?

You are a 75 year old who has had a stroke and heart attack, and had secon
heart attack leading to cardiac arrest. Do you want CPR performed on you?

You are an 85 year old, very ill with underlying advanced cancer and heart
failure, and suddenly have cardiac arrest. Do you want CPR performed on yo

You are a 90 year old, healthy person who suddenly has cardiac arrest.
Do you want CPR performed on you?

Are you willing to perform mouth-to-mouth ventilation on your
family members?

Are you willing to perform mouth-to-mouth ventilation on an unknown pers

Do you think teaching school children CPR/BLS is appropriate?
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video produced by the 2010 AHA Guidelines on CPR.
For the practical session on CPR training, we prepared
20 manikins for respondents to use and one manikin
for the main facilitator. A facilitator was present for
each manikin to assist the students during the prac-
tical session. Our facilitators were all certified in 2010
BLS by St John Ambulance of Malaysia, Civil Defense
of Malaysia: nurses, medical assistants and medical
students who volunteered to be involved in this study.
All of the facilitators were briefed about the CPR
teaching protocol in order to standardize the CPR
training among the school children. The control group
received a placebo in order to overcome the learning
effect. The respondents were given a booklet on the
hazard of smoking. It was five pages long and
presented in the Malaysian language. The booklet was
provided as a courtesy from the Unit of Biostatistics
and Research Methodology of the study center. A con-
trol group was required in order to prove the effec-
tiveness of the simplified and brief education on CPR
and heart disease (intervention) to show that the re-
sults were not just due to pure chance.
The same questionnaire was given out to the same

pupils 2 weeks after the initial CPR training. The 2-
week duration until the repeat questionnaire distri-
bution was decided on based upon discussion with the
statistician, and we also wanted to do it sooner in
order to obtain a more reliable result on effects post-
intervention. The data were analyzed using SPSS, ver-
sion 18.0.1, licensed to the medical school. Chi-square
test was used mainly for descriptive study involving
sociodemographic data as well as baseline knowledge
and attitude prior to the intervention. Repeated mea-
sures ANOVA analysis was used for specific objectives
to determine the changes in the knowledge and attitude
levels pre- and post-intervention for both study groups. A
alidated questionnaire

Strongly agree Agree Not sure Disagree Strongly disagree

d

u?

on?



Table 3 Distribution of sociodemographic characteristics
of respondents for the control and intervention groups

Variables Control (n=226) Intervention p-value a

n (%) (n = 251)

n (%)

Gender <0.001

Male 137 (60.6) 73 (29.1)

Female 89 (39.4) 178 (70.9)

Form 0.356

Two 85 (37.6) 93 (37.1)

Three 75 (33.2) 97 (38.6)

Four 66 (29.2) 61 (24.3)

Father’s occupation <0.001

Professionals 68 (30.1) 87 (34.7)

Non-professionals 21 (9.3) 75 (29.9)

Others 137 (60.6) 89 (35.5)

Mother’s occupation 0.035

Professionals 52 (23.0) 78 (31.1)

Non-professionals 6 (2.7) 13 (5.2)

Others 168 (74.3) 160 (63.7)

School category 0.086

Normal daily 165 (73.00) 165 (65.7)

Cluster 61 (27.0) 86 (34.3)

CPR training 0.027

Yes 59 (26.1) 89 (35.5)

No 167 (73.9) 162 (64.5)

Duration of CPR training 0.092

<6 months 9 (15.3) 10 (11.2)

6-12 months 17 (28.8) 14 (15.7)

1-2 years 15 (25.4) 21 (23.6)

>2 years 18 (30.5) 44 (49.4)

CPR facilitator 0.391b

Healthcare provider 3 (5.1) 2 (2.3)

Non-healthcare 56 (94.9) 86 (97.7)

provider
aPearson’s chi-Square test.
bFisher’s exact test.
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P-value of less than 0.05 was taken as significant at a 95%
confidence interval.

Results
There were a total of 477 questionnaires distributed
among the selected secondary school children from six
different schools in Kota Bharu district. The study
comprised 226 respondents in the control group and
256 respondents in the intervention group during the
pre-intervention study. However, during the post-
intervention study visit, four respondents from the
control group and ten respondents from the interven-
tion group were absent. The numbers of the final
intervention and control respondents were 216 and
252, respectively. The response rate was 98% for the
control group and 96% for the intervention group.
Table 3 shows a demographic comparison between the
two study groups.
There were significant differences between these two

groups in terms of experience in CPR training. The
majority of the study subjects in the control group
73.9% (167) and intervention group 64.5% (162) had
no CPR training in this study. On the other hand, only
26.1% (59) from the control group and 35.5% (89) from
the intervention group had experienced in CPR train-
ing. Overall, more students in the intervention group
had exposure to CPR training than in the control
group. There was no significant difference (p = 0.092)
between these two groups in terms of duration of CPR
training. Out of 59 study subjects from the control
group who had experience in CPR training, 15.3% [9]
of them had learned CPR for less than 6 months,
28.8% [13] between 6 and 12 months, 25.4% [14] be-
tween 1 and 2 years, and 30.5% [15] for more than 2
years. For the intervention group, out of 89 students
who had experience in CPR training, 15.3% [9] had
learned CPR for less than 6 months, 28.8% [13] be-
tween 6 and 12 months, 25.4% [14] between 1 and 2
years, and 30.5% [15] for more than 2 years. Among
those respondents who had past experience in CPR
training, only three respondents in the control group
and two respondents in the intervention group had re-
ceived training from healthcare providers. The rest of
the respondents had learned CPR from non-healthcare
providers, for example, school teachers and members
of St John Ambulance.
There was no significant statistical difference in the

baseline (before interventions) knowledge score between
the intervention and control groups [62.43 (13.68) and
62.29 (12.11) respectively; p = 0.902]. However, there
was a slight different in the baseline attitude score for
both groups [(19.33 (4.51) and 17.85 (4.52) respectively;
p < 0.001]. The changes/increments (pre- and post-
intervention) in the knowledge and attitude scores
among the intervention group pupils were 17.79 (CI:
16.32, 19.26) and 2.84 (CI: 2.35, 3.33), respectively.
However, there was much less change/increment (pre-
and post-intervention) in the knowledge and attitude
scores among the control group pupils, 0.99 (CI: 0.39,
1.58) and 0.89 (CI: 0.67, 1.11), respectively. Table 4
and Table 5 show the detailed distribution of responses
for both the knowledge and attitude sections. Table 6
shows a comparison of the actual pre and post mean



Table 4 Distribution of questions and responses in the knowledge and attitude section

No. Knowledge Control (n = 226) [n (%)] Intervention (n=251) [n (%)]

Very sure Sure Don’t know Unsure Very unsure Very sure Sure Don’t know Unsure Very unsure

About cardiac arrest:

1. Cardiac arrest is due to arterial occlusion 40 (17.7) 69 (30.5) 43 (19.0) 70 (31.0) 4 (1.8) 71 (28.3) 66 (26.3) 55 (21.9) 49 (19.5) 10 (4.0)

2. Central chest pain is a sign of cardiac arrest 21 (9.3) 81 (35.8) 49 (21.7) 64 (28.3) 11 (4.9) 24 (9.6) 73 (29.1) 62 (24.7) 79 (31.5) 13 (5.2)

3. Shortness of breath is a warning sign of cardiac arrest 35 (15.5) 91 (40.3) 46 (20.4) 45 (19.9) 9 (4.0) 55 (21.9) 69 (27.5) 51 (20.3) 66 (26.3) 10 (4.0)

4. Cardiac arrest can be treated 32 (14.2) 63 (27.9) 42 (18.6) 82 (36.3) 7 (3.1) 41 (16.3) 66 (26.3) 64 (25.5) 73 (29.1) 7 (2.8)

5. Healthy lifestyle reduces the risk of cardiac arrest 150 (66.4) 47 (20.8) 13 (5.8) 14 (6.2) 2 (0.9) 187 (74.5) 26 (10.4) 14 (5.6) 15 (6.0) 9 (3.6)

Risk factor of heart attack:

6. Old age 44 (19.5) 64 (28.3) 45 (19.9) 53 (23.5) 20 (8.8) 66 (26.3) 69 (27.5) 38 (15.1) 65 (25.9) 13 (5.2)

7. Stress 46 (20.4) 66 (29.2) 44 (19.5) 62 (27.4) 8 (3.5) 67 (26.7) 51 (20.3) 55 (21.9) 64 (25.5) 14 (5.6)

8. Smoking 94 (41.6) 71 (31.4) 23 (10.2) 33 (14.6) 5 (2.2.) 113 (45.0) 65 (25.9) 27 (10.8) 38 (15.1) 8 (3.2)

9. Hypertension 47 (20.8) 60 (26.5) 51 (22.6) 57 (20.2) 11 (4.9) 70 (27.9) 66 (26.3) 56 (22.3) 48 (19.1) 11 (4.4)

10. Hyperlipidemia 96 (42.5) 54 (23.9) 48 (21.2) 28 (12.4) 0 (0.0) 113 (45.0) 71 (28.3) 37 (14.7) 25 (10.0) 5 s(2.0)
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Table 5 Distribution of statements and responses in the attitude section

No. Attitude Control (n = 226) [n (%)] Intervention (n=251) [n (%)]

Strongly
agree

Agree Not
sure

Disagree Strongly
disagree

Strongly
agree

Agree Not sure Disagree Strongly
disagree

1. You are 65 years old with underlying hypertension and hyperlipidemia and
suddenly have aheart attack leading to cardiac arrest. Do you want CPR
performed on you?

41 (18.1) 78 (34.5) 77 (34.1) 19 (8.4) 11 (4.9) 101 (21.2) 168 (35.2) 157 (32.9) 25 (5.2) 26 (5.5)

2. You are a 75 year old who has had a stroke and heart attack, and had second
heart attack leading to cardiac arrest. Do you want CPR performed on you?

45 (19.9) 64 (28.3) 72 (31.9) 27 (11.9) 18 (8.0) 55 (21.9) 83 (33.1) 70 (27.9) 29 (11.6) 14 (5.6)

3. You are 85 years old, very ill with underlying advanced cancer and heart failure,
and suddenly have cardiac arrest. Do you want CPR performed on you?

37 (16.4) 46 (20.4) 84 (37.2) 25 (11.1) 34 (15.0) 56 (22.3) 63 (25.1) 66 (26.3) 43 (17.1) 23 (9.2)

4. You are a 90-year-old, healthy person who suddenly has cardiac arrest. Do you
want CPR performed on you?

42 (18.6) 65 (28.8) 76 (33.6) 27 (11.9) 16 (7.1) 61 (24.3) 88 (35.5) 60 (23.9) 22 (8.8) 20 (8.0)

5. Are you willing to perform MMV on your family members? 74 (32.7) 74 (32.7) 67 (29.6) 9 (4.0) 2 (0.9) 111 (44.2) 65 (25.9) 57 (22.7) 10 (4.0) 8 (3.2)

6. Do you think teaching school children CPR/BLS is appropriate? 50 (22.1) 78 (34.5) 61 (27.0) 19 (8.4) 18 (8.0) 106 (42.2) 69 (27.5) 57 (22.7) 12 (4.8) 7 (2.8)

7. Do you agree that CPR/BLS should be taught to the public? 74 (32.7) 82 (36.3) 56 (24.8) 10 (4.4) 4 (1.8) 115 (45.8) 71 (28.3) 51 (20.3) 5 (2.0) 9 (3.6)
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Table 6 Comparison of knowledge and attitude scores on
resuscitation between the two groups based on time
using RMA*

Variables Time Group Mean score 95% CI p-value

Knowledge Pre Control 62.29 (60.58, 64.01) P = 0.902

Intervention 62.20 (60.56, 63.84)

Post Control 63.28 (61.51, 65.05) P < 0.001

Intervention 79.99 (78.30, 81.69)

Attitude Pre Control 17.83 (17.23, 18.43) P = 0.001

Intervention 19.25 (18.67, 19.82)

Post Control 18.72 (18.13, 19.31) P = 0.001

Intervention 22.09 (21.52, 22.65)

*Repeated measures ANOVA (RMA) analysis was applied.
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knowledge and attitude scores on resuscitation in the
intervention and control group based on time. The in-
crements of knowledge score in the the intervention
and control groups were 28.6% and 1.6%, respectively.
Similarly, the increment in the positive attitude score
was higher in the intervention group compared to the
control group (14.7% vs. 4.9%, respectively).

Discussion
Coronary artery disease is the most common cause of
death worldwide. In Malaysia, cardiovascular disease re-
mains the leading cause of death, accounting for 20%−25%
of all death in a government hospital from 2000–2011 [11].
Cardiac arrest is the most disastrous outcome following a
cardiovascular event. A recent study by Chew et al. in a
state on the East Coast of Malaysia showed that only 3% of
all the out-of-hospital cardiac arrest (OHCA) patients ac-
tually survived to hospital discharge [12]. This worrying
figure is attributed to many local factors, such as the
low rate of public knowledge about CPR and poor EMS
services. There are no local data on the rate of public
performance on CPR. Likewise, no actual figure indicates
the knowledge about public-assisted defibrillation. The
average ambulance response time varies among cities,
depending on the quantity of traffic on the road and
the size of the city. The average ambulance response
time is 18 min in the locality of the study center [16].
Even though the ambulance personnel are taught on
how to use the automated external defibrillator, unfor-
tunately we do not have the actual figure on the rate of
its use nationwide. Immediate commencement of CPR
has been highlighted as crucial for surviving cardiac
arrest, especially bystander CPR, as many cardiac arrest
cases occur at home and in public places [17].
We visualized that teaching school children CPR is

perhaps the best opportunity and method to educate
the public about this lifesaving technique, and this has
been supported by many studies [14,18]. However, in
Malaysia we do not have any exact scientific figures on
the level of knowledge and attitude (KA) about CPR
among secondary school children. The rating of KA
about CPR among the public is one of the crucial indi-
cators of the potential outcome of OHCA. We asked
the respondents about their knowledge related to heart
attacks, risk factors of heart attacks and, importantly,
theoretical knowledge on CPR as well as their attitude about
different cardiac emergency scenarios before we commenced
the CPR teaching program. Pre-intervention, we found
that more than 80 percent of the respondents from
both study groups were “very sure/sure” that a healthy
lifestyle reduces the risk of heart attack. However, few
were aware that heart attack can be treated and central
chest pain is a cardinal sign of a heart attack. Out of
nine statements regarding cardiac arrest risk factors,
more than two-thirds of the respondents in both study
groups were “very sure/sure” that lack of exercise,
smoking, hyperlipidemia and being overweight were
risk factors for a heart attack. Diabetes mellitus (DM)
was chosen as the factor with the least risk by the re-
spondents from both study groups. One study was
done in London regarding public perception and ex-
periences of myocardial infarction, cardiac arrest and
CPR. From that study, they concluded that the major-
ity of the public was aware that chest pain was the
most likely recognized symptom of heart attack [13].
The high positive response rate may be attributed to
easily accessible information on diseases through ei-
ther the Internet or media. With the advancement of
the technology, school pupils can simply search for in-
formation regarding heart attacks and CPR [15,19].
Overall, more students wanted CPR performed on them,
especially those in the intervention group as compared to
the control group. However, we did not further discuss fac-
tors affecting attitudes about performing CPR in this study.
The simplified CPR teaching program has signifi-

cantly increased the knowledge and attitude scores of
the respondents with regards to time as shown in the
repeated measure ANOVA analysis. There was a sig-
nificant difference in the mean knowledge and attitude
scores between the intervention and control groups.
From this analysis, we found that the scores were
markedly higher in the intervention group as com-
pared to the control group. Similarly, in 2007, a study
conducted by Connolly et al. on teaching basic life
support in school children revealed that the pupils
who were trained in CPR showed a highly significant
increase in their level of knowledge following the
training session [20]. In addition, they were also able
to perform CPR adequately as compared to those who
had never been trained. CPR training for secondary
school children should include sufficient practical
training to obtain the required CPR skills standards.
Recently, a study was conducted to determine whether
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a combination of CPR training with e-learning could
be an effective method for students from different edu-
cational level groups. They concluded that a combi-
nation of 1 h of e-learning and 1 h of practical training
following a 2-h refresher course is a good alternative
for better outcomes. However, the skills obtained were
also dependent on the students’ levels of education
[21]. It is hard for us to recommend a definite period
for the CPR refresher course for the public for a variety
of reasons, such as personal motivation, commitment,
willingness and attitude. Ideally for the non-healthcare
providers, a 2-yearly refresher course would be ideal
and has been applied to first aid and first responder
courses as well. The findings in this study have also
provided useful baseline information for future inter-
vention studies. One factor affecting the good outcome
in this study is the mode of delivering the message.
The Malay language as the national language was used
throughout the CPR training program. Thus, this was
considered to improve the message penetration. An-
other factor contributing to the effectiveness of CPR
training on knowledge and attitude is choosing the
right program for the right target group [22]. Even
though our current CPR training program has not
been tested yet in the Malaysian general population,
the outcome of this study has proven that the current
training program used is very appropriate for school
children and also for the rest of the community. Now,
we have to move forward. The need is not only for
more bystander CPR, but also for better quality CPR.
Good theoretical skills and attitudes about CPR do not
ensure an increase in willingness to perform CPR. Be-
sides teaching techniques, we must also address the
motivation of every single learner, hoping they can
translate their knowledge and attitude into better per-
ception regarding BLS from one generation to another.
Despite the strengths, a few limitations were identi-

fied in this study. There were slight differences in the
distribution of gender, family background and previous
training experience in CPR between the two study
groups, but these factors were not considered crucial
in the statistical analysis. However, the number of
those without CPR training experience prior to the
intervention was equal between the two groups. Self-
administered questionnaires are vulnerable to subject
reporting bias such as recall bias, which results from
inaccurate recall of the previous intervention program.
Respondents might not spend time giving reliable and
unbiased views of their knowledge and attitudes. In
order to prevent bias, verification of responses from
the respondents should have been done. However, due
to limitations of time and manpower, this could not
be done. We also found a few missing values or non-
responses from the respondents on the self-administered
questionnaires, especially during the early part of the
study. To avoid this from happening, the researcher and
team ensured each of the questions was answered before
the respondents turned in the questionnaires. For the
intervention part, it was delivered only once in a short
period of time to match with the students’ schedules. The
current CPR training program used in this study had not
been previously tested elsewhere, especially in the
Malaysian population. No further evaluation on the
effectiveness of the module (lecture, self-instructed
video on CPR demonstration and pamphlet) was done.

Conclusion
It is shown that the levels of knowledge and attitudes
about CPR among secondary school children were ac-
ceptable prior to the intervention. Furthermore, fol-
lowing the CPR training program, their level of
knowledge and attitudes had improved significantly
compared to those who had never been trained. Fi-
nally, we have proven to the higher authorities that we
should start teaching school children CPR now for a
better tomorrow.
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