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Abstract: To determine the efficacy of different methods of cardiopul-

monary resuscitation (CPCR) training in 3 different groups of the society.

In a prospective and observational study of 2000 individuals in 3

different groups including G1, G2, and G3 4 different protocols of CPCR

training were applied and their efficacy was compared between the

groups. Also, 12 months after the study course, 460 participants from

3 groups were asked to take apart in a theoretical and practical exam-

ination to evaluate the long-term efficacy of the 4 protocols.

Among 2000 individuals took a parted in the study, 950 (47.5%) were

G1, 600 (30%) were G2, and 450 (22.5%) were G3. G1 in 4 groups were

2.37 and 2.65 times more successful in pretest theoretical and 2.61 and

18.20 times more successful in practical examinations compared with G2

and G3 and gained highest improvement in CPCR skills. Other groups also

showed significantly improved CPCR skills. Comparison of different

methods of CPCR learning showed that the workshop using interactive

lecture as well as human model, educational film, and reference CPCR

book has the highest efficacy in all groups. This protocol of CPCR training

showed more efficacy in long-term postdelayed evaluation. On the

contrary, medical students had better long-term outcomes from the course.

Although G1 and G2 obtained better results in learning CPCR skills,

in G3 also the theoretical and practical knowledge were improved

significantly. This course increased confidence for doing CPCR in all

groups of the study. Considering that the most of the bystanders at

emergency states are general population, training this group of the society

and increasing their confidence about performing CPCR can be so

effective and lifesaving at emergency states. (Clinical trial. Gov regis-
, MS, Mehdi Abdor ani,
and Javad Kojuri, MD, MS

Abbreviations: AHA = American Heart Association, CPCR =

cardiopulmonary resuscitation, G1 = medical students, G2 =

nonmedical students, G3 = general population, T1 = Interactive

lecturing workshop using lecture and human model, T2 =

Workshop using educational film, T3 = Workshop using lecture,

human model as well as educational film, T4 = Workshop using

lecture, human model, educational film as well as reference book.

INTRODUCTION

T he understanding of sudden cardiac death as a public health
problem has paralleled the development of modern emer-

gency medical services systems. In 1 study, it was found that
sudden cardiac death is one of important clinical and public
health problems, that lead to almost 400,000 to 450,000 death
per year.1 A large amount of literature has discussed about the
value of cardiopulmonary resuscitation (CPCR) training after
out-of-hospital cardiac arrest.2–6 The role of traditional CPCR
in sudden cardiac arrest survival has been recently disputed,
given both the poor CPCR skill performance and retention by
people who have not currently involved in cardiac resuscita-
tion.2,7

Current European Resuscitation Guidelines 2010 recom-
mend the use of prompt/feedback devices when training for
CPCR.8 American Heart Association (AHA) also has guidelines
for CPCR and CPCR education.9 In 1 study it was found that
training of large numbers of volunteers is feasible, reliable, safe,
and cost-effective.10

Substantial societal resources are focused on mass CPCR
training11,12 and innovative methods to provide and improve
CPCR training to the population in large population.2,7,13–15

Most of individuals in society do not enough attitudes
about CPCR16 and in several studies, CPCR training courses
have been led to significant attitude changes.17–19

The objective of this study was to evaluate the efficacy of
different methods of CPCR training in 3 different groups of the
society and evaluate the changes in participants’ attitude.

METHODS

Study Design
This was a prospective observational study of 2000 indi-

viduals in 3 different groups of the society, and it was approved
through expedited review by all participating hospitals’ institu-
tional review boards.

Study Setting and Population
At the first, programs, methods of training, components of
ll as trainers, and medical education
termined. Trainers were from emergency
ith acceptable and high practical and
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scientific capabilities. Contents of the workshops were selected
from the reference text book of CPCR20 and prepared as
interactive lecturing format.

Study Protocol
Three different groups including medical students (G1),

nonmedical students (G2), and general population (G3) of the
society were admitted at the study via general recall in Shiraz
University of Medical Sciences, in Shiraz city.

G1 were registered at School of Medicine, Shiraz Univer-
sity of Medical Sciences; G2 were training volunteers from
Shiraz University, and G3 were gathered by a public enrollment
in crowded zones of the city.

The persons who had participated at previous courses or
workshops about CPCR, basic life support, and/or advanced life
support were excluded from the study.

Four different used methods of CPCR training were:
I—T1¼ interactive lecture in human model (Interactive

lecturing workshop using lecture and human model [T1])
II—T2¼ educational film (Workshop using educational

film [T2])
III—T3¼T1þT2 (Workshop using lecture [T3])
IV—T4¼T1þT2þT3þReference book (Workshop

using lecture, human model, educational film as well as refer-
ence book [T4])

Efficacy of these different mentioned methods was compared
among the groups. In this study, the effects of training methods on
knowledge, skill, and proficiency as well as their attitudes of
trainees were evaluated and compared between 3 groups. All of
the subjects were asked to perform a pretest evaluation of their
knowledge about CPCR and emergency needed actions including
20 questions from Text book of CPCR.20

The participants at 4 different groups of the training
methods were asked to fill questionnaire before and after the

Hasani et al
workshop (Table 1).
Also, after performing all training methods, posttest exam-

ination including theoretical and course plan practical

TABLE 1. The Questions for the Evaluation of Participant’s Attitu

Questions

1. If I see someone’s pulmonary—cardiac arrest, before doing anythin
2. If I see a stranger’s pulmonary—cardiac arrest, I will start CPR a
3. If I see one of my family member’s pulmonary—cardiac arrest, I wi

as possible.
4. I’m afraid I can’t perform CPR well enough.
5. I’m afraid of performing CPR because I don’t have enough knowled
6. I’m concerned to hurt the patient.
7. I know that in most cases CPR won’t help so I’m not ambitious t
8. I’m concerned about the legal results of my performance.
9. I’m afraid to touch someone’s body who looks like a dead.
10. I don’t tend to expose a stranger’s chest.
11. Because of disease spread (such as Tuberculosis, Hepatitis, and AI

give breath by mouth.
12. Because of disease spread (Tuberclosis, Hepatitis, and AIDS), I don’

by mouth to my family members.
13. I’m concerned because probably there’s no necessity to perform C
14. I think I don’t have physical ability to perform CPR.
15. When I see a patient with pulmonary—cardiac arrest, I myself am ps

pressure, so I can’t perform CPR well enough.
16. I don’t tend to participate in CPR educational courses.
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examinations was performed for all individuals based on
AHA criteria.21–23 In fact, 4 examinations were taken including
theoretical pretest and posttest and practical pretest and posttest.

The results of the theoretical and practical examinations
were calculated, and the changes of the individuals’ knowledge
and practical performance, as well as their attitudes to perform
CPCR at emergency states, between before and after education
course were compared.

Twelve months after the end of the course, a postdelayed
course evaluation of CPCR technique awareness was done on
460 participants from 3 different mentioned groups. They were
randomly selected and called for asked to take apart in this study
via phone calling and to enroll in theoretical and practical
examination. In this postdelayed evaluation, long-term efficacy
of 4 different methods of CPCR education were compared
(Figure 1).

It should be noted that training the basics of CPCR,
theoretical, and practical examinations were done based on
AHA guidelines for CPCR.22,23 All participants were informed
about the research and filled an informed consent, and the
protocol was approved by Ethics Committee of Research
Faculty of University with code of 91-1234.

Statistical Analysis
The date were analyzed using Minitab 16.0 and SPSS 20.0,

and the results from theoretical and practical pretest/posttest
were compared and analyzed with Paired t test, one-way
ANOVA, and Fischer exact test. All variables exhibited the
evidence of a possible relation (P< 0.10) to the outcome
variable. One way ANOVA and k2 statistical tests were used
to compare the efficacy of CPCR training methods.

RESULTS

Medicine � Volume 94, Number 21, May 2015
During the study period, 2000 subjects who were involved,
including 950 (47.5%) G1, 600 (30%) G2, and 450 (22.5%)
participants from G3.

de About CPR

Yes No Not Sure

g I will ask for help.
s soon as possible.
ll start CPR as soon

ge and skill for that.

o perform it.

DS), I don’t tend to

t tend to give breath

PR.

ychologically under
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FIGURE 1. algorithm of attendees and their allocation. I: TI—Inter-
active lecturing workshop using lecture and human model. II: T2—

Medicine � Volume 94, Number 21, May 2015
Four different methods of education were compared in
these 3 different groups of the society including workshop using
T1, T2, and workshop using T1 as well as T2, and workshop
using T1, T2 as well as reference book. (Table 2)

Two groups of training included 237 G1, 150 G2, and 112
people from G3 in another 2 groups, 238 G1, 150 G2, and 113
people from G3 were included.

G1 in 4 groups were significantly more oriented to CPCR
compared with other individuals, and better scores achieved at

Workshop using educational film. III: T3—Workshop using lecture,
human model as well as educational film. IV: T4—Workshop using
lecture, human model, educational film as well as reference book.
pretest theoretical and practical examinations. Also, mean scores
of the G2 were better than G3 in all groups of the education. But
there was no significant difference between them.

TABLE 2. Demographic Data of Attendees

Construct Age S

Medical students 21.8 (18–23) %
%4

Nonmedical students 20 (18–23) %
%4

General population 22 (18–24) %
%4

P value 0.89 0

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
Highest improvement in CPCR skills was also achieved in
G1 in both theoretical and practical evaluations. However, other
groups of the participants also showed significantly improve-
ments in CPCR skills. It is expected that G3 had less knowledge
in CPCR skills compared with G1 and G2; so, mean scores in
pretest theoretical for G1 in 4 groups were 2.37 and 2.65 times
more and in practical examinations 2.61 and 18.20 times more
compared with G2 and G3 and gained highest improvement in
CPCR skills.

The comparison of different methods of CPCR learning
showed that the workshop using interactive lecture as
well as human model, educational film, and reference CPCR
book has the highest efficacy to train theoretical and practical
CPCR skills in 3 different groups of participants. The
results of pretest and posttest evaluation of CPCR learning
methods in different groups of participants are mentioned in
(Table 3).

In 3 groups of the study, the 1st method of CPCR training
was significantly better than the 2nd method (P value< 0.05).
Although the 4th method had better results in CPCR training,
there was no significant difference between the efficacy of 3rd
and 4th training methods in practical and theoretical examin-
ations (P value> 0.05). On the contrary, the 3rd and 4th method
significantly were better than 1st and 2nd methods of training (P
value< 0.05).

One year after the core study, postdelayed theoretical and
practical examinations were taken to evaluate CPCR trained
skills in 460 participants from previous groups. In each group of
training, 50 G1, 40 G2, and 25 participants from G3 were
included. The results showed that G1 in 4 different groups of
CPCR training had better scores compared with other individ-
uals and the method using more and effective facilities such as
educational film and reference CPCR book showed better
performances at theoretical and practical examinations
(Table 4).

Participants’ attitude about performing CPCR at emergency
states significantly improved and participants were more willing
to do CPCR at needed states. The results of attitude changes of the
participants about CPCR are summarized in Table 5.

DISCUSSION
CPCR is series of lifesaving actions that improve the

chance of survival following cardiac arrest24 and willingness
to perform CPCR is a topic that has received much attention in
the literature.25–29

Evaluation of Teaching Methods in Mass CPCR Training
Some communities provide their first responders with
Basic Life Support training and an automated external defi-
brillator, whereas others rely on paramedics trained to provide

ex Education
Prior CPR
Training

56 F Diploma_Master 0%
4 M

57 F Diploma_Master 0%
3 M

55 F Diploma_Master 0%
5 M
.78 _
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TABLE 3. Mean Score Resulted from Evaluation of Different Methods of CPR Education in 3 Different Groups of the Society (Score
From 100)

Workshop using lecture and human model
Practical

examination
Theoretical
examination

No. of participants

P-value Posttests Pretest P-value Posttests Pretest
237 0.001 81.25 36.5 0.000 79.45 19.25 Medical students
150 0.00 67.26 14.03 0.000 63.45 8.05 Nonmedical students
112 0.00 47.85 2 0.000 54.25 7.5 General population
Workshop using educational film

Practical
examination

Theoretical
examination

No. of participants

P-value Posttests Pretest P-value Posttests Pretest
237 0.001 70.75 35.05 0.00 67.15 20.02 Medical students
150 0.00 59.67 13.75 0.00 40.71 7.78 Nonmedical tudents
112 0.00 41.29 2.01 0.00 25.06 5.96 General population
Workshop using lecture, human model as well as educational film

Practical
examination

Theoretical
examination

No. of participants

P-value Posttests Pretest P-value Posttests Pretest
238 0.001 84.95 37.10 0.00 83.60 20.26 Medical students
150 0.00 72.75 14.08 0.00 70.15 8.78 Nonmedical students
113 0.00 55.60 2 0.00 61.35 7.80 General population
Workshop using lecture, human model, educational film as well as reference book

Practical
examination

Theoretical
examination

No. of participants

P-value Posttests Pretest P-value Posttests Pretest
238 0.001 85.01 37.02 0.00 83.67 20.26 Medical students

.00

.00
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advanced life support.30 It is not clear whether different
approaches to provider training affect survival rates from out

150 0.00 73.31 13.95 0
113 0.00 54.59 1.96 0
of hospital cardiac arrest (OHCA).31,32

So, many literatures have evaluated the efficacy of differ-
ent methods of CPCR training.33–36

TABLE 4. Mean Score Resulted From Postdelayed Evaluation of C
After 12 Months

Population
Theoretical

Examination P-Value

Workshop using lecture and human model
Medical students 67.09 0.000
Nonmedical students 48.15 0.000
General population 32.01 0.000
Workshop using educational film
Medical students 55.15 0.001
Nonmedical students 39.60 0.000
General population 20.15 0.000
Workshop using lecture, human model as well as educational film
Medical students 78.95 0.000
Nonmedical students 68.25 0.000
General population 50.45 0.000
Workshop using lecture, human model, educational film as well as ref
Medical students 84.95 0.000
Nonmedical students 73.05 0.000
General population 52.25 0.000
Total population

4 | www.md-journal.com
This study includes the evaluation of different methods of
CPCR training in different groups of the society. Some studies

71.21 8.78 Nonmedical students
59.91 8. 8 General population
reported that video self-instruction to be more effective in
teaching CPCR performance than the traditional AHA’s class-
room training method.2,5,37

PR Education in Called Participants From 3 Different Groups

Practical
Examination P-Value

No. of
Participants

61.21 0.001 50
42.75 0.000 40
35.05 0.000 25

50.75 0.002 50
26.10 0.001 40
13.86 0.000 25

76.10 0.001 50
65.50 0.000 40
52.75 0.000 25

erence book
82 0.000 50
71.15 0.000 40
54.70 0.000 25

460

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



TABLE 5. Changes of Participants’ Attitudes About CPR Before and After the CPR Course

Questions

Yes No Not Sure

Pretest (%) Posttest (%) P-Value Pretest (%) Posttest (%) P-Value Pretest (%) Posttest (%) P-Value

1 37.4 67.5 0.002 15.7 3 0.000 46.9 29.5 0.001
2 11.1 56.2 0.000 65.7 3.5 0.000 23.1 40.3 0.001
3 13.5 68.5 0.000 64.5 0.5 0.000 22.35 31 0.002
4 71.5 4 0.000 5.85 66 0.000 22.65 30 0.002
5 81 0.3 0.000 1.5 75.8 0.000 17.5 23.9 0.002
6 75.8 3.3 0.000 2.8 82 0.000 21.3 14.7 0.002
7 50.9 1.15 0.000 16.5 88.55 0.000 32.5 10.3 0.001
8 67.3 0.5 0.000 6.8 91 0.000 25.8 8.5 0.001
9 88 31 0.000 1.4 35 0.000 10.5 34 0.000
10 44.8 30 0.002 18.2 40 0.001 37 30 0.002
11 93 23 0.000 1 45.5 0.000 6 31.5 0.000
12 16 4.6 0.000 25.5 69.5 0.001 58.5 25.9 0.001
13 54.5 2 0.000 6.6 65 0.000 38.8 33 0.002

Medicine � Volume 94, Number 21, May 2015 Evaluation of Teaching Methods in Mass CPCR Training
Dı́ez et al revealed that in comparison to the traditional
training method involving an instructor, training G1 in CPCR
with voice assist manikin (VAM) improves the quality of some
practical CPCR skills.8

This study has 2 dimensions: in 1 aspect, the efficacy of 4
different standard protocols of CPCR training is evaluated, and
on the other hand, 3 different groups of the society are compared
for learning the CPCR. The attitudes of the participants about
CPCR were also compared before and after the course.

Because of different levels of previous knowledge and
orientation state about CPCR in these groups, significant differ-
ences were observed in pretest theoretical practical scores.

Obviously, the knowledge of medical students about CPCR
is more than of other participants, and they achieved better scores
at theoretical and practical examinations. G2 even had more
knowledge about CPCR compared with general population.

Comparing 4 methods of CPCR training in these 3 groups
of the society, it seems that the training workshop using lecture,
human model, educational film as well as reference book has
more quantitative and qualitative efficacy in CPCR and BLS
training in all groups of the study. On the other hand, the lowest
efficacy was in workshop using T2 alone.

It seems that practical training using human model beside
the educational CPCR film and reference CPCR book has a
critical role in course efficacy. In other words, using more and
practical facilities such as T1 and T2 besides interactive lectur-
ing increase the efficacy of the course.

Performing a postdelayed theoretical and practical
CPCR examination 12 months after the course allowed us to
evaluate the long-term efficacy of mentioned 4 methods of
CPCR training.

The best persistent method of CPCR training in this study
was the 4th one, because in this method, effective facilities such
as (T4) human model and practical training were used and the
CPCR reference book and educational films were also available
for users.

In this study, it was found that the method that was more
effective at the course had more long-lasting effects. In fact,

14 34 20 0.002 30.6
16 9.5 85.5 0.000 62.5
presence of educational film and reference book allows the
participants to refresh their skills and knowledge and remember
more easily the course components.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
CPCR training programs need to be developed in different
groups of the society. There are substantial challenges to deliver
training programs for G3, in contrast to college-based programs.
Other methods for CPCR refresher training, such as Internet-
based training, also have been advocated but not critically
evaluated. Our data also document that a higher educational
level is associated with CPCR performance. CPCR training and
retraining programs need to vary at different educational levels
of the population.

This CPCR course had high and positive effects on
participants’ attitude and after the course it was found that
the participants were more willing to do CPCR in emergency
states. It seems that suitable training of CPCR as well as
explaining the key points and its importance and feasibility
can improve the individual’s attitude about CPCR and decrease
the individuals’ fear of performing not suitable CPCR. Such
courses that train all society groups lead to more lifesaving
attempts in emergency states. On the other hand, suitable
training of CPCR points can decline the wrong beliefs about
CPCR such as disease transmission and also increase the dare
for performing CPCR.

CONCLUSION
Such effective CPCR courses can lead to improve theor-

etical and practical skills in G1 and G2 and also in G3. On the
other hand, the confidence about performing CPCR increased
significantly in all groups of the study especially in G3. Con-
sidering that the most of the bystanders at emergency states are
G3, training this group of the society can be so effective and
lifesaving at emergency states.

Study Limitation
This study is observational, and randomization could not

be done and further randomized studies may determine the best
way to teach CPCR.

45 0.001 35.4 35 0.004
1 0.000 28 13.5 0.001
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