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INTRODUCTION
Neurology is a fast advancing discipline
in which professional development and
improved patient care are much influenced
by information technology. An important
component of this is the ever increasing
use of the internet for clinical, educa-
tional, and research activities, which also
contributes to the requirement for health
practitioners to keep their knowledge up-
to-date (Masters, 2008; Gruener, 2010).
The younger generation of physicians, par-
ticularly those born in or after the mid-
1980s who have grown up in the internet
era, reportedly use web resources more
frequently and also as educational tools
(Struhal et al., 2011). These individuals are
more likely to be influenced in their clini-
cal decisions by information found on the
web (Romano et al., 2012).

There is a variety of electronic infor-
mation resources for health practitioners
to update their professional knowledge. A
greater insight into the current use of web-
based learning would not only shed light
on the approach individuals take, but also
help in determining necessary measures to
improve the provision of electronic con-
tent. The objective of this study was to
explore some aspects of the e-learning
activity of European junior neurologists.

MATERIALS AND METHODS
An anonymous multiple choice ques-
tion based survey was conducted using
a real time interactive voting system
among the participants of a focused

workshop organized by the European
Association of Young Neurologists and
Trainees (EAYNT) at the 2011 Meeting of
the European Neurological Society (ENS).
The questions addressed the frequency of
internet use to specifically learn neurology,
the most commonly assessed resources,
the verification of credibility, and the opin-
ions about websites aimed for patients.
Seventy attendees participated.

RESULTS
Demographic data revealed that 84% of
the 70 participants were aged between 25
and 35 years. Most participants reported
that, internet is used specifically to learn
neurology at either at an average fre-
quency of once weekly or more than once
a week (Figure 1A). The most frequently
accessed web resources are free written
educational materials (e.g., Medscape®,
Wikipedia®). Further sources include
free guidelines published on websites
of professional societies [e.g., American
Academy of Neurology (AAN), European
Federation of Neurological Societies
(EFNS)], results of Google search, and
pay sites or multimedia applications (e.g.,
MedLink Neurology®, UpToDate®, AAN
Continuum®), as shown in Figure 1B.
Free audio or video presentations (e.g.,
webcasts, iTunes U) were less preferred.
More than one-third of the participants
always verify the credibility of inter-
net sources and two-third do this only
occasionally or never (Figure 1C). Level of
awareness about the e-learning platform

eBrain, which was still under development
at the time of the survey, was generally
low (Figure 1D). Most junior neurolo-
gists are familiar with patient-oriented
websites, but only a minority would
recommend them to their own patients
(Figure 1E).

DISCUSSION
E-learning includes the use of Internet-
based approaches to broaden knowledge
and improve performance. There is evi-
dence for the effectiveness and acceptance
of e-learning within the medical commu-
nity (Ruiz et al., 2006). In this survey we
confirm the widespread use of Internet in
professional neurology education. While,
there is a broad range of potential solu-
tions on the Internet, the main resources
remain free written materials including
peer reviewed (e.g., Medscape®) but also
non-peer reviewed ones such as those
written by users (e.g., Wikipedia®). The
latter is frequently used by clinicians
likely owing to high Google hits, despite
known shortcomings in breadth and occa-
sional errors (Von Muhlen and Ohno-
Machado, 2011). It is therefore, crucial
to assess the credibility of the individ-
ual source, although only one-third of the
participants indicated such an effort on
a regular basis. Guidelines of professional
societies are important learning materi-
als, whereas pay sites have not gained sig-
nificant importance in e-learning among
junior neurologists. This may change with
increasing access to eBrain, the world’s
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FIGURE 1 | Current e-learning preferences of 70 European junior

neurologists. (A) Frequency of internet usage to learn neurology.
(B) Awareness for e-brain, the e-learning platform under development of the

United Kingdom Joint Neurosciences Council (UK JNC), the EFNS and the ENS.
(C) Usage of different resources for e-learning. (D) Assessment of credibility
of internet sources. (E) Awareness of internet websites aimed for patients.

largest, most comprehensive web-based
training resource in clinical neuroscience
(Holmes, 2012). However, while this pro-
gram had been promoted for almost 2
years prior to the launch in late 2011,
awareness was still relatively low just a
few months before going live. Interestingly,
although two-third were aware of patient
websites, many would not recommend
them to their patients.

While this study has several limitations,
the findings underscore the importance
e-learning has gained over recent years.
Training to improve skills in assessing the
credibility of web-based resources as well
as better access to valuable high-end pay
sites need to be considered as next steps in
this development. It would also be relevant
to further analyze the cause of negative
perceptions about patient-oriented web
content.
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