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Introduction
One of the most common causes of death worldwide is sudden 

cardiac arrest [1]. Including Europe, United States and Canada, each 
year 350,000-700,000 people are affected [2]. In US, approximately 
350,000 people annually experience an out-of-hospital cardiac arrest, 
with mortality 92% and according to American Heart Association, 
88% of them occur at home [3]. It is well known that expeditious 
application of cardiopulmonary resuscitation is of major importance 
[4]. Every time-delay after that has been accused for survival rates fall, 
with decrease 8-10% for every minute to pass [5]. As a matter of fact, 
these situations strongly create the need for trained layman rescuers 
and a coordinated community response [6].

Since recently, traditional resuscitation training that is classroom-
based was the only way to gain basic resuscitation skills [7]. As for 
running a traditional resuscitation training program, there are basic 
problems to be solved. Apart from the equipment and teacher’s-
instructors’ physical appearance, there have to be basic domestic 
facilities and planning of classroom working hours [8]. There is a 
fact that trainees’ who work rotation shifts have to deal with a great 
challenge in order to attend such courses, not to mention money and 
time burden [9]. In general, civilian’s access to resuscitation classroom 
learning training programs most of the times seems to be hard in 
terms of participation and the cost often burden themselves [10]. On 
the other hand, medical and paramedical staff, despite better access to 
training programs, sometimes shows poorer efficiency than expected 
in handling a cardiac arrest incidence, in or out of hospital, mostly 
due to lack of training, retraining or clinical experience [11-14]. For all 
these reasons, even health professionals but also volunteers show poor 

knowledge and experience in providing Basic Life Support, fact that 
created the need for introducing innovations in BLS training programs.

Nowadays, information technology (IT) has penetrated in every 
aspect of our lives, including science and medicine, providing the 
opportunity for time- and cost-effective training solutions [15]. As 
for resuscitation training, there is plethora of educational programs 
introducing basic life support skills, not only among medical and 
paramedical stuff but also civilians, even students. However, there 
is a controversy existing as for if civilians’ training is effective at 
last, fact under discussion since smattering, poor retention of skills, 
lack of team coordination and not appliance when needed due to 
fear for legal implications are possible complications [16-18]. On 
the other hand, e-learning approach is not only compatible but also 
strongly suggested by resent international guidelines stating that core 
resuscitation knowledge might be gained by interactive media [19,20]. 
Among this alternative way of resuscitation training, in the game there 
is multiplayer virtual world (MVW) technology with avatars, serious 
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Abstract
Background: One of the most common causes of death worldwide is sudden cardiac arrest. Nowadays, there is 

plethora of educational programs introducing basic life support skills among medical, paramedical stuff but also civilians. 
With the increasing use of computer technology, e-learning gains ground the recent years in several areas including 
medicine. 

Purpose: An opinion research was conducted, about whether e-learning classes of CPR, conventional classroom 
learning or a mixed pattern are preferable among nurses. 

Methods: Our study was conducted between August 2014 and April 2015 using an electronic survey uploaded in 
the official page of the National Regulatory Body of Nurses. In total 108 questionnaires were enrolled in the study after 
authenticity filtering.

Results: 70% of the responders believe that average tolerable educational cost for a BLS course is about or less of 
25 €. 96.6% of the participants had CPR training before and a 90.8% desired to take further education or be retrained. 
96.3% would apply CPR if needed with 67.9% not to quail from the risk of legal penalties. 84.4% had a certified 
knowledge of computers. Among e-learning, traditional classroom sessions and a combination of methods, 7.3% chose 
e-learning, 26.6% and 65.1% respectively classroom training or a combination of methods.

Conclusion: Nurses prefer to be trained by a combination of methods or else beginning to trust e-learning. The
majority would offer a minimum amount of money for education. Encouraging, most of the participants have the intention 
to apply CPR if needed, despite the possibility for legal consequences.
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it, with no noteworthy difference between public servants and private 
employees (54.7% and 53.3% respectively).

At computer skills part, 84.4% of the participants stated having 
certified knowledge of computers, 88.1% were operating computer at 
work and 99.1% had even some experience about handling. 90.8% were 
positive to take education or be retrained in BLS, whereas only 8.3% 
was not interested at all. As for training methods, among e-learning, 
traditional classroom sessions and a combination of methods, 7.3% 
chose e-learning, 26.6% and 65.1% respectively classroom training or a 
combination (Figure 4). At last, 96.3% would apply CPR if needed at a 
cardiac arrest victim, if properly trained and only 2.8% would deny help. 
Nevertheless, a possible legal implication would act as an inhibitory 
factor for 31.2%, with percentage of 67.9% not to be influenced by that.

Discussion

There are several research conducted the recent years testing 
the efficiency of e-learning methods but also the satisfaction of the 
attendants to these courses. In 2006, a study conducted in Seattle area 
high school students, aiming to compare the efficacy of classroom 
learning of CPR, e-learning via interactive-computer training and a 
mixed pattern. The outcome was that classroom learning or a mixed 
pattern is more efficient in CPR training among high school students 
[25]. In a similar study among mental health care professionals, 
e-learners performed slightly better skills, although overall 
performance did not differ, concluding that e-learning education can 
be equivalent to classroom learning, but also useful as a preparation 
stage to traditional classroom course [26]. Among medical students, 
e-learning of pediatric resuscitation seems to offer improvement in both 
knowledge and competence, at least in the simulation environment 
[27]. Emergency department doctors and new graduate nurses of a 
pediatric hospital who participated in another survey, it seems that 
that e-learning improved both their knowledge and competence as for 
applying pediatric CPR in the stimulation environment [28]. In 2010, a 
study investigated the effectiveness of multiplayer virtual worlds using 
avatars in CPR training of medical students. The research showed 
promising results about resuscitation training efficacy but also the 
satisfaction of the participants was quite high [29]. In 2012, groups of 
pre-clinical medical students were pre-trained on CPR performance 
using serious game technology. Groups attended multiplayer virtual 
technology, seemed to be more efficient applying CPR in scenarios 
test [30]. In 2014, a study concerning emergency skills teaching, either 
by learning on video or face-to-face teaching, found no difference in 
efficacy of both training methods and also equal confidence to both 
training methods by the participants [31]. In 2015, the use of a platform 
(Moodle platform) as a pre-sessional phase prior to classroom phase 
of teaching advanced life support courses was studied. Both students 
and instructors that participated found e-learning pre-sessional phase 
very useful and helpful in fulfilling the main face-to-face course [32]. 
The same year, another study conducted among nurses, concerning a 
serious game (LISSA), created to complement CPR teaching or retrain 
knowledge. The outcome was that people trained by that serious game 
had significantly better learning acquisition versus classroom learning 
group [22].

There are many other studies among health care professionals 
trained in life support either by e-learning or by classroom learning 
courses, no difference was observed in both groups performance as for 
knowledge and skills or even higher scores were recorded in group of 
e-learning training, fact that strongly supports the e-learning option 
versus classroom learning. Moreover, computer-based training seems 
to positively impact teamwork and efficacy in patient care in simulated 

games, CD or DVD-based or instructor-led CPR education programs 
[21-24].

The aim of this study was to count nurses’ beliefs about e-learning 
of CPR. Nurses’ knowledge about e-learning methods, trust in them 
as long as beliefs about efficacy of these programs in comparison with 
face to face training was examined. The results of this study were 
associated with the samples’ computer skills level, past CPR training, 
knowledge and occupational cardiac arrest experiences, demographic 
and socioeconomic data.

Materials and Methods
This survey was conducted between August 2014 and April 2015 

using an e-questionnaire created using Google forms application. 
The questionnaire was uploaded in the official page of the National 
Regulatory Body of Nurses. The current study forms part of a 
wider survey dealing with beliefs about CPR e-learning in various 
employment branches, medical, paramedical and even civilians. The 
questionnaire consists of 31 questions, all of closed or semi-closed-
ended type pertaining questions about nurses’ training of CPR, time of 
training and awareness about education programs, computer skills and 
basic medical definitions, knowledge about e-learning methods as well 
as beliefs and trust in them, especially their efficacy versus traditional 
classroom training. At last, various demographic and socioeconomic 
data are included. In total, 108 questionnaires were enrolled after 
authenticity filtering based on the uniqueness of e-mail.

Statistical analysis

The analysis was performed with the statistical package SPSS 22.0. 
P-values were based on two-sided tests and a significance level lower 
than 0.05 was adopted.

Results and Discussion
Results

The mean age of the participants was 36.21 years. 30.3% were men 
and 68.8% women. The sample consisted of nurses with the majority 
living in capital city’s wide area (50.5%), following by co-capital’s wide 
area (7.3%). 47.7% had received higher education, 43.1% had Master’s 
degree and 7.3% PhD diploma. As for the employment status, 69.4% 
were public servants, 13.8% private employees and 15.6% unemployed. 
11.9% of our sample had no income, 4.6% earned below 500 €/
month, 37.6% and 32.1% 500-1000 €/month and 1000-1500 €/month 
respectively and only 11.0% more than 1500 €/month (Figure 1).

About the average tolerable educational cost for a BLS course, 
41.7% of the responders offered about 10-15 €/month, 27.8% 16-25 €/
month and only 0.9% would spare more than 66-75 €/month (Figure 2).

The minimum tolerable cost for a BLS course was chosen by 
38.5% of unemployed, 40.0% of employed with income below 500 €/
month, 41.5% of whom earned between 500-1000 €/month, 45.7% 
with income 1000-1500 €/month and 41.5% of employees with income 
more than 1500 €/month. 96.3% had sometime taken training in Basic 
Cardiopulmonary Resuscitation. The last few years, there was a trend 
towards nurses’ BLS training. For 2012, 2013 and 2014, the nurses had 
taken BLS training was 14.8%, 19.4% and 21.3% respectively and for 
2015 11.1% with current data (Figure 3). 72.2% of the participants had 
been witnesses of a cardiac arrest incident at means of his occupation 
or not, while 67.6% had active participation in management of cardiac 
arrest incidents in general. Nevertheless, only 51.9% gave the right 
answer about cardiac arrest meaning, although all stated to be aware of 
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patient resuscitations [33-37]. Furthermore, electronic learning 
seems to offer the same technical and nontechnical skills in citizens 
training versus classic classroom learning, with all the drawbacks that 
civilians training exist [38-40]. Even the iPhone CPR application can 
significantly improve resuscitation performance among citizens [41].

Recent years, Greece is trying to introduce computer usage in 
terms of training and retraining human resources. However, by the 
end of 2010, only 7.9% of businesses were using e-learning training as 
a method in order to educate their personnel. The above data proves 
that this manner of training is not well known; besides it is obvious 
that technology usage is almost catholic as well as computer usage 
in businesses with percentage of 90%. In Greek territory’s overall 
population, people using e-learning as a training method as about 

29.4%, with this statistic to rise up even further in ages 16-25 to 58.6%. 
In Greek island region, for instance South Aegean islands, computer 
usage is about 70%, percentage justified by the geographical remoteness 
of these areas. Generally, statistics are hopeful, since in Greece there 
is an augmentative account of people having internet access at home, 
with that percentage almost tripled from 2005 till today. Data from 
2005 show that only 24.2% could surf web by their personal computer, 
with this percentage to be 61.5% in 2013.

Another major theme discouraging people from applying CPR in 
Greece is lack of information about legal background of such actions. 
Greek legislation accommodates that there is no statutory liability 
against people having certified first-aid knowledge. However, there 
is a large amount of people, almost 1/3 of our research respondents, 

Figure 1: Nurses income per month.

Figure 2: The average tolerable educational cost for a BLS course.
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who would not assist by using their skills and not apply CPR if needed. 
This would happen on the one hand due to fear, because of the sudden 
of the incidence, but also due to lack of knowledge for possible legal 
consequences as declared. There is a great omission concerning 
resuscitation training programs, not informing the participants about 
that the legal aspect of applying CPR, fact that is an imperative need. 
Sometimes, CPR legal background is even not mentioned at all. Other 
times, there is no formal reference and analysis of that subject, and at 

last no orientation that there is insurance against all liability in case of 
applying CPR, if certified.

Besides penalty background, Greek state, considering the 
importance of health professionals’ BLS training, has established 
laws about the obligation of several health structures in educating 
their personnel. There are no official data about the efficacy of that 
legislation, even about the abidance of health structures. Nevertheless, 
from our data, a small amount of nurses seems to have taken education, 

Figure 3: Nurses BLS Training per year.

Figure 4: Training Methods.
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encouraging though the fact that these numbers get bigger as the years’ 
pass. Although, this fact is not clear if it derives from free enterprise or 
organized try from several structures.

According to the presented research, only a small amount of nurses 
prefer e-learning training versus traditional classroom learning as a 
training method. This data is in contrast with several facts. At first, the 
constrains that Greek territory creates due to difficulties in access to 
training programs such as long distances, bad road networks, island 
and outlying regions. Moreover, stress of modern life and especially for 
medical and paramedical stuff, rotated shifts and intensive rhythms of 
work in a critical specialization as this of health and need for several, 
long distance commutes per day, considering traffic congestion. At 
last, economic crisis the last years that had to be major motive for 
minimizing expenses versus classroom learning acquiring at least 
transportation expenses. All these facts would make it reasonable to 
have led to a higher preference of alternative, time and cost effective 
solutions for resuscitation training. Maybe the answer to that is lack 
of familiarization with different teaching methods, or distrust to them.

Although in Greece, nurses’ education level in computer skills 
seems to be very high. However, this statistic may have led us to an error, 
since questionnaires were distributed only electronically, so nurses who 
were not familiar or had no access in computers were excluded from 
start. This restriction may also be responsible for greater increase of the 
statistic in e-learning preference in contrast with traditional learning. 
Moreover, only 51% of our sample gave the right definition for cardiac 
arrest meaning, despite responders’ high education level as answered, 
including university studies and their mass statement for accurate 
knowledge of cardiac arrest definition. This may declare need for at 
least theoretical knowledge update, taken into account the fact that 
every 10 years there is a 7% knowledge loss according to bibliography.

It seems obvious that economic circumstances Greece deals with 
the past years have as a result, all nurses, despite their financial status, 
employed or unemployed, to consider that the lower cost is at least 
adequate for a BLS course. Although a secondary explanation, is lack of 
education about resuscitation meaning, theoretical and practical skills 
and of course the meaning of right application of CPR, not only as a 
practical skill but also updated with the most current data.

Conclusion
Nurses prefer to be trained by a combination of methods or else 

beginning to trust e-learning. There is an increasing will for BLS 
training or retraining. The level on computer skills is quite high, either 
on certified, or occupational, or even basic knowledge. The majority of 
the sample would offer the minimum amount of money for education, 
totally justified from the current socioeconomic status and the lack of 
public funding. However, the high educational level and the fact that 
most of the participants had some time deal with incidence of cardiac 
arrest, a great amount did not know the exact meaning of cardiac arrest, 
something that may be correlated with lack of retraining due to lack of 
state care. Encouraging, most of the participants have the intention to 
apply CPR if needed, despite the possibility for legal consequences.
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