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INTRODUCTION

e-Learning (e-L) and m-Learning (m-L) are two terms increas-
ingly used in all aspects of education, training and continuous 
professional development. e- is the vocational education or 
training achieved by electronic means, while m- represents 
learning across multiple contexts using personal electronic 
devices.1 These educational tools are distinct parts of Technol-
ogy Enhanced Learning (TEL) as they both employ electronic 
means to provide education or training.2 e-L offers great mar-
ket value and manifests an exponentially increasing annual 
growth rate. Despite the growing global demand for e-L mate-
rial, the medical field appears to be left behind, particularly in 
certain specialties and countries, although some examples of 
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successful e-L programs are currently available in some spe-
cialties.3-5

The aim of this study is to examine the current role and po-
tential future of e-L in the field of vascular surgery in Greece, 
as evaluated by the Greek vascular surgeons in training.

METHODS AND MATERIALS
A questionnaire in Greek was prepared by the two authors 
(Supplementary material #1 and #2). The questionnaire con-
sisted of 19 questions divided in the following sections:

•	 Understanding of basic terms on e-L (Questions 1-2)
•	 Prior experience with e-L (Questions 3-8)
•	 Future views regarding e-L (Questions 9-13 and 18)
•	 Views regarding the organization of future e-L (Ques-

tions 14-17)
•	 Feasibility of learning a technical skill online (Question 

19)
The link to the questionnaire was hosted using the online 

free service of Google Forms (Google LLC, USA).
The questionnaire was emailed to 35 vascular surgeons 

in training in all the Greek hospitals recognized as training 
centers. It was available online for a period of three weeks. 
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Abstract:
Introduction: e-Learning (e-L) offers great market value and manifests an exponentially increasing global annual growth 
rate. Despite this growing demand for e-L material, the medical field appears to be left behind. The aim of this study 
is to examine the current role and potential future of e-L in the field of vascular surgery in Greece, as evaluated by the 
Greek vascular surgeons in training.
Materials & Methods: A questionnaire in Greek was prepared and emailed to all Greek vascular surgery trainees. The 
questionnaire was anonymized although participants were encouraged to share their details.
Results: Twenty trainees out of 35 (57.1%) participated in the survey. Participants demonstrated basic knowledge of 
what is e-L (85%), its advantages and disadvantages, and how e-L is delivered. Despite mediocre or non-existent prior 
experience to e-L, participants also reported that the future role of e-L is very important during or after the completion 
of their training in combination with traditional training. According to the surveyed trainees, the main advantages of 
vascular e-L are that it is available online for indefinite time (90%); it is not limited by geography (85%); no commuting is 
necessary (75%); and additional educational material is available through the course (65%). 45% believed that the major 
disadvantage of e-L is the isolation from the trainer while another 20% considered isolation from fellow trainees to be 
most important.
Conclusions: e-L for Greek vascular surgeons is still in its nascence, demonstrating both the great promise and the un-
solved problems inherent in the early phase of a technology’s growth. Greek trainees believe in the importance of the 
future role of e-L in their training.
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Figure 1. Ratings of previous e-L experience; 1 - absolutely positive, 5- absolutely negative

Figure 2. Ratings of previous vascular surgery e-L experience; 1 - absolutely positive, 5- absolutely negative

The deadline for answering the questionnaire was March 
13th, 2019. Anonymization was permitted as default, although 
trainees were encouraged to share their email address in or-
der to receive feedback as well as the results of this online 
survey.

As per European Vascular Surgeons in Training (EVST) byel-
aws, trainees over the age of 40 and those who have complet-
ed their training but had not attempted the national board 
exam were excluded from the mailing list.

RESULTS

Understanding of basic terms on e-L
Twenty trainees (57.1%) participated in the survey by sub-
mitting the form. The majority of them (85%) answered that 
e-L is “vocational education or training achieved by electronic 
means (mainly via the Internet)”, while 15% answered that e-L 
is “vocational education, training or training achieved deliv-
ered exclusively via the Internet”.

In the question what constitutes e-L, all trainees (100%) 
replied online lessons, 35% answered lessons using a simula-
tor, and 5% answered lessons in a classroom. Almost all train-
ees (n=19, 95%) thought that asynchronous lessons are part 
of e-L and 75% that synchronous lessons are part of e-L. 

Prior experience with e-L
Approximately two thirds of the trainees (60%) did not have 
prior experience with e-L and 90% did not have any prior ex-
perience with vascular surgery e-L. 

On a scale from 1 (totally satisfactory) to 5 (totally disap-
pointing), both prior experience with general and vascular 
surgery e-L received an average score of 2.5 (Figures 1 & 2). 
Eight people had prior experience with e-L in general, while 
only two had vascular surgery e-L experience. 

Two thirds (65%) were aware that foreign educational in-
stitutions run e-L courses that lead to an official qualification 
in the form of a certificate or diploma.
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Figure 3. Advantages of e-L

Future views regarding e-L
All trainees (100%) believed that there is a place for e-L in fu-
ture vascular surgery training.

According to the trainees, the main advantages of vascu-
lar e-L are that it is available online for indefinite time (90%); 
it is not limited by geography (85%); no commuting is neces-
sary (75%); and additional educational material is available 
through the course (65%) (Figure 3). 

Approximately half of the trainees (45%) believed that 
the major disadvantage of e-L is the isolation from the trainer 
while another 20% considered isolation from fellow trainees 
to be the most important disadvantage (Figure 4).

Figure 4. Disadvantages of e-L

All trainees (100%) believed that vascular surgery e-L 
would benefit both the surgeons in training and the post-train-
ing vascular surgeons.

Depending on the subject to be taught, all trainees (100%) 
favored the use of classical training and e-L in combination as 
their ideal learning modality.

Views regarding the organization of future e-L

All trainees desired that the vascular community should invest 
in developing an e-L program and 70% considered that this 
program should be developed by the surgical societies (Figure 
5). 

Figure 5. Who should develop a vascular surgery e-L project?
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Regarding the financial burden of developing an e-L pro-
gram for vascular surgeons and surgeons in training, opin-
ions were divided (Figure 6). One third (35%) of the train-
ees believed that trainees should have access for free while 
post-training colleagues should pay a fee. Approximately the 
same percentage of trainees (30%) considered that the devel-
opment should be financed by private companies that will ad-
vertise their products in adherence with the ethical guidelines 
for medical advertisement. 

Figure 6. Who should cover the cost of an e-L project?

All trainees (100%) believed that e-L will play a significant 
role in vascular surgery in the future.

Feasibility of learning a technical skill online
Finally, 70% of the trainees considered it feasible to learn a 
practical skill online, while 25% agreed that it is feasible only 
for carefully selected subjects.

DISCUSSION
TEL consists of e-L, m-L, simulator-based training and the lat-
est addition, cloud-based learning or c-L.6 Despite all of the 
above terms being increasingly utilized in medical and surgical 
specialties, the most frequent term that physicians recognize 
is e-L. It is not surprising that employees in all fields, including 
healthcare providers, are becoming more familiar with e-L. 
The global expenditure for e-L projects reached USD 51.5 bil-
lion in 2016; this field has been growing by a steady annual 
rate of 7.9% since 2012.7 This progress in e-L consumption is 
led mainly by less developed countries.7

The aim of this study is to examine the current role and po-
tential future of e-L in the field of vascular surgery in Greece, as 
evaluated by the Greek vascular surgeons in training. The num-
ber of vascular surgeons in training in Greece is 35, rather low 
compared to larger first world countries, with mixed impact upon 
this study. A benefit of this limited population is obtaining ques-
tionnaire responses from twenty participants (57.1%) provides a 
sample size large enough to provide valid data representing the 
whole group of trainees. On the other hand, the limited number 
of participants negatively affects our ability to apply definitive 
conclusions to any larger cohort of trainees (e.g. all EVST mem-
bers). The latter statement is further affected by the fact that this 
study is limited to Greece, a country superior only to Romania 
amongst the European Union (EU) countries based on the 2018 
Digital Economy and Society Index (DESI).8 Despite the compa-
rably high expenditure of Greece on educational institutions of 
all levels, this country seems to spend less on e-L than other EU 

countries with similar characteristics, e.g. Slovakia or Estonia, 
two other small EU countries with their distinct languages, but 
with a significant rate of growth in their TEL sector.7 Therefore, 
the size of Greece and the small number of Greek speakers (com-
pared to e.g. English or German) may not be the reasons behind 
the lack of a significant e-L investment and growth. Of course, 
Greek vascular surgeons and trainees are a very small group 
within a small country and the limited number of potential users 
of a dedicated vascular e-L program makes the initial investment 
cost-prohibitive. Possible solutions to reduce the financial bur-
den of building a vascular e-L project would be to either build e-L 
materials that could be reemployed without any or with a few 
changes, or host the vascular e-L project within a larger institu-
tion or company that manages a significant number of other e-L 
programs splitting costs between all users. Although the overall 
efficacy and effectiveness of e-L are already well established, the 
related cost-effectiveness is still under debate and should be fur-
ther supported by further evidence.9

Although a number of different definitions for e-L exist, a 
widely accepted definition is “vocational education or training 
achieved by electronic means (mainly via the Internet)”. The ma-
jority of participants chose this definition as the right one, while 
the remainder chose a slightly narrower definition- “vocational 
education, training or training achieved delivered exclusively via 
the Internet“. Therefore, all the participants recognized what 
e-L is, a positive finding as it demonstrates that all participants 
possessed the most basic knowledge regarding e-L. It should be 
noted the e-L is not only provided via the internet but it can also 
be provided through a local network (e.g. workplace or hospi-
tal) or a dedicated wider network (e.g. university). 

e-L can be provided in an asynchronous or synchronous 
format. Asynchronous learning occurs when the trainer pro-
duces and trainees attend at different time points (e.g. online 
video course continuously available), while synchronous is 
when the trainer produces and trainees attend simultaneously 
(e.g. live video class). Most of the participants answered that 
asynchronous and synchronous are both formats of e-L (95% 
and 75%, respectively). Therefore, participants are aware of 
the two different formats. All participants correctly chose that 
online courses are examples of e-L. A third of them (35%) con-
sidered simulator-based training as part of e-L, which is not 
the case, although simulators are part of TEL. Only one par-
ticipant considered that lessons in a class are an example of 
e-L, something that could be true if an electronic method of 
delivering the material was used. An example of that would 
be a recorded video lecture delivered through the internet to 
a remote class while the trainer accepts questions from the 
trainees in a live chat feed. 

Many of the participants did not have a previous experi-
ence of e-L (60%) and almost all of them (90%) did not have 
any previous experience with vascular surgery e-L. These re-
sults came to the authors’ surprise, as the European Society 
for Vascular Surgery (ESVS) was the first to build e-L materials 
aiming in the education and training of both specialists and 
trainees.6,10 Apart from ESVS, other platforms also exist and 
provide e-L materials. The fact that Greek trainees did not par-
ticipate to any e-L activity could be the result of a language 
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barrier and/or poor advertising of the e-L courses in Greece. 
Two thirds (65%) of the Greek trainees knew that respected 
foreign academic institutions offer e-L courses leading to cer-
tified qualifications, therefore advertising could be considered 
sufficient regarding other fields, but not regarding vascular 
surgery. The underlying reasons behind these findings should 
be further examined. Participants who had e-L experience, 
rated their prior general and vascular learning as mediocre 
(score 2.5). 

All participants considered that there is a place for e-L in 
vascular surgery. Participants recognized the benefits of e-L to 
be the absence of geographical restrictions (85%); elimination 
of the need for travel (75%); the ready availability of further 
educational material (65%); the constant accessibility of asyn-
chronous e-L (90%); and the promotion of meritocracy as e-L 
training materials and assessment are not training center-de-
pendent. These advantages of e-L are well recognized.6,11

The disadvantages of e-L are also well described by the 
participants of this study. Approximately half the participants 
(45%) believe that not having immediate access to the trainer 
is a major disadvantage. An online forum, live chat or even 
the availability of scheduled online meetings could resolve 
this issue, as well as the other major disadvantage of e-L iden-
tified by trainees, namely, their isolation from other learners. 
Technical issues are also considered a major stumbling block 
to successful e-L and these could be avoided by providing 
cross-platform solutions using common standards and proto-
cols such as HTML5 and TCP, respectively. 

All participants consider that specialists in vascular surgery 
would benefit from continuous professional development 
based on e-L. They also believe that trainees will further de-
velop and improve through the use of e-L programs. All par-
ticipants consider that classic training and e-L should be com-
bined, depending on the study material and that the Greek 
vascular society should invest in e-L training. From these re-
sults, it is obvious that Greek trainees strongly believe that 
there is a future place of e-L in both their training and their 
post-training development. This is also further supported by 
the answer to the specific question in this regard (see sup-
plementary material). Depending on the training focal point, 
either classic or e-L training could be used, which echoes the 
findings of several meta-analyses demonstrating that e-L is 
not inferior to traditional medical training.12,13

The majority of participants (70%) believe that surgical 
societies should be responsible for developing e-L and one 
out of five participants (20%) considers that medical schools 
should develop e-L. This is an dilemma still vexing the majority 
of the researchers on e-L in medicine and a recent meta-anal-
ysis of available resources has not provided a valid answer.12 

The cost of e-L programs should not burden the trainees 
(80%), as it should be alleviated by either the surgical societies 
(15%), sponsors (35%) or partly by the specialist vascular sur-
geons (30%). In order for an e-L program to be cost effective, a 
prior market needs assessment should be performed and the 
e-L program must have a clear focus, a specific target group 
and clear criteria for assessing the results. In the past, the 

ESVS e-L team had successfully run a number of different e-L 
programs that all received >70% satisfaction rate by the train-
ees who used them.6,10 Most of these projects were cost-ef-
fective as a result of assessing the needs of the target group 
prior to launching them, a method that contributed to wide 
participation. The human and material resources required for 
creating an e-L curriculum are substantial, but these costs are 
recouped by the ability to host subsequent instalments of the 
e-L program with fractional further investment.

The final question of the survey was whether a practical 
(surgical) skill can be taught online. The e-L team of the ESVS 
explored the application of e-L to the skill of sizing and plan-
ning of aortic aneurysm repair with a fully online course based 
on an open source reconstruction software program that re-
ceived a high satisfaction score (>70%) from participants.6,10 
In this course, the practical skill was successfully assessed and 
officially certified by the ESVS, with the caveat that the skill 
level could not be quantified. This ESVS experience provides a 
basis for stating that a practical skill can be taught online; this 
sentiment is further supported by other publications.14 Lim-
itations exist depending on the practical skill in question, as 
some skills seem to be easier than others to be taught online. 

Other vascular e-L programs, similar to the one previously 
ran by the ESVS, have been now undergone a radical change 
on the way they are developed and delivered.15 Examples of 
successful vascular e-L programs are been developed by par-
ties not related to official vascular societies, such as groups of 
health professionals16,17 or institutions18.

Since resources are limited and the potential audience is 
rather limited, a vascular e-L program could be developed and 
deployed only after a needs analysis is performed and clear 
educational goals are set. The needs analysis would ideally 
identify the cohort of vascular professionals that would main-
ly benefit from an e-L program and what material is necessary 
to meet the needs of these professionals. Further develop-
ment would be based on this initial project and the by-then 
already existing educational platform, reducing further costs 
and making the Greek vascular e-L program cost-effective and 
efficient in reaching its aims. 

CONCLUSION
e-L for Greek vascular surgeons is still in its nascence, demon-
strating both the great promise and the unsolved problems in-
herent in the early phase of a technology’s growth. Although 
its technical feasibility is continuously gathering supporting 
data and its results are already described as non-inferior to 
traditional training, there is still a long way to go before we 
integrate surgical e-L into our current curricula. Greek trainees 
demonstrate basic knowledge and understanding of key e-L 
concepts and believe in the future role of e-L in their training. 
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