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The global contemporary shift from paper-based to digital online resources has led to a revolutionary change in
medical training. A multitude of online resources have been developed over the years that complement the
medical professional's education, with greater access to knowledge, while enabling continuous medical education and development. These sources also allow us to keep up-to-date with medical news. The development of
medical mobile applications (apps) has also facilitated medical training by providing versatility, ﬂexibility and
portability of updated medical resources.

The medical profession is a journey that one embarks on, commencing in the early years as an undergraduate student, and only terminates with one's passing away. Continuous medical training and
keeping up-to-date is a crucial expedient for the medical profession. In
the early 2000's, there was a global shift from paper-based to digital
online resources [1]. The revolutionarily change with a plethora of
online resources inevitability aﬀected medical training, with enhanced
digital learning and teaching. Online education emerged, and this is
nowadays a common modality that permits learning ﬂexibility, while
facilitating collaboration between faculties, universities and students.
The old methods of borrowing or buying medical books and languishing
in the library to browse through papers are not unsustainable. There are
a multitude of online resources that can be utilized for medical training.
The following sections will provide a summarized guide to these resources.

establish its medical validity [2]. Establishing the “Who?” runs the
website and whether the source is trustworthy, is the ﬁrst step. If the
source is from a well renowned institution or organization or governmental department, then data can be trusted. Assessing the “What?” the
source is claiming and whether it seems to be too good to be true, is the
next step to perform, followed by “When” was the information posted.
With the continuous evolution of medical techniques and ﬁndings, old
posts may no longer be valid; therefore it is important that medical
sources that one intends to utilize are up-to-date. The next observation
should be focused on the “Where?” the information originated from.
Online data based on scientiﬁc research with links to the published
articles oﬀers sound knowledge as compared to data without a known
source. Lastly it is wise to establish the “Why?” the online resource
exists. If the resource is part of an institution or organization of online
resources or outreach, then the objective for the data availability is for
learning purposes and not for alternative motive/s, and can therefore be
trusted [2].

2. Freely available on-line resources

2.1. Online reviews

The World Wide Web hosts a plethora of online resources that
contribute to medical training for students and professionals alike.
There are also various websites that provide medical information to the
general public. Unfortunately, the many online health resources available may not always present accurate information, or the information
provided may be misleading, so it is crucial that sources are scrutinized
and only trustworthy resources are utilized. It is suggested that one
follows the “Who?; What?; When?; Where? and Why?” ﬁve-question
approach when visiting a health-related online resource in order to

A number of online websites provide evidence-based health reviews
aimed for medical students, health professionals and the general public.
Well-established medical review articles proposed for medical professionals can accessed from Medscape (https://emedicine.medscape.com)
while WebMD (https://www.webmd.com) is mostly aimed for nonprofessionals.
Some national and local organisations websites provide specialized
online reviews and research aimed mostly for the general public, but
this can be useful for medical professionals as well. An example of such
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an organization is Diabetes UK (https://www.diabetes.org.uk/home),
which provides a conglomerate of diabetes mellitus data, with the aim
of enhancing knowledge and education on the topic. Similarly, wellestablished institutions such as the Mayo Clinic (https://www.
mayoclinic.org) and Cleveland Clinic (http://my.clevelandclinic.org)
provide useful information on a number of medical conditions and articles aimed for the general public. Such information may act as a
publicity measure for their clinics.

namely
ResearchGate.net
(https://www.researchgate.net)
and
Academia.edu (https://www.academia.edu). These networks enable
medical professionals to share their academic and research output,
provided there are no copyright restrictions. These networks can be
used as research databases to identify work conducted by a particular
author as well as follow their research work.

2.2. Online media resources

Social media has become a popular means of communication, with
social networks, gaining global popularity by millions of people (from
young kids to elderly). These can be accessed either through a computer
or laptop as well as through mobile applications.

3.2. Social media and networks

There are a number of online media resources that complement
medical training especially when it comes to understanding certain
concepts on one's own.

3.3. Facebook
2.3. YouTube®
Facebook (http://www.facebook.com) is a popular social network
founded in 2004 by Mark Zuckerberg that has now spread worldwide
[5]. Over the years, Facebook has evolved and can be used as a means
of medical training. Members can create ‘Facebook groups’ between a
number of individuals to facilitate sharing of information, data and
opinions through the uploading of documents, media as well as online
chatting simultaneously. Facebook can also be used to transmit live
videoconferences on Facebook pages, which enhances the distribution
of medical data between all those subscribed to that Facebook page
irrelevant of their place of origin.

YouTube® is a popular media resource for medical students and
professionals. This is a Google subsidiary that hosts a number of free
videos that are shared between users. Users are able to upload, view,
rate, share and add to their favourite lists, videos on all genera including medicine. It is important that users are able to identify reliable
video sources before using any of these media for their medical
training. One of the functions of YouTube® is the hosting of channels by
a number of sources including Universities (e.g. Harvard Medical
School) and educational centres (e.g. Oxford Medical Education). Such
channels provide reliable videos that cover a number of medical concepts and aspects including examination techniques and much more. To
enhance the utilization of YouTube, this video-sharing platform has
been modiﬁed to accommodate mobile usage through a downloadable
application on any type of smartphone operating system.

3.4. Google+
Google+ (http://plus.google.com) is another community-based
site, which was launched in 2011. It consists of the same online services
of Google but can incorporate a group of users into ‘Circles’, which are
created and deﬁned by the users themselves. Post submitted on these
circles can be shared with anyone (public) or with speciﬁc users or
circles. These communities can discuss medical topics and share data
between themselves. The service is further enhanced by ‘Google
Hangouts’, which facilitates video chats between Google+ users [6].

2.4. Podcasts
Podcasts are emerging multimedia online resources that have been
reported to give a new dimension to continuous medical professional
development [3]. These casts are usually audio ﬁles but video podcasts
are also being produced. These are downloaded from the Internet onto
computers or portable media devices and are played on-demand, which
suits the hectic lifestyle of typical medical professionals, especially
those working on a shift basis. Furthermore, since podcasts can be
downloaded on portable devices, they provide easy access for commuters on their way to their workplace or on their return back home
[3]. It is important that the user downloads updated podcasts in order
to have the latest available versions. There are a number of medical
related podcasts that are easily downloadable provided by universities
(e.g.: Harvard Medical School), medical centres (e.g. John Hopkins
Medicine) and journals (e.g. the British Medical Journal – BMJ).

3.5. Twitter
Twitter is a well-known social network (http://twitter.com), which
originated in 2006 by Jack Dorsey as an SMS-based communication
platform and has now evolved to sharing of tweets and following tweets
from all around the globe [7]. A Twitter member is able to follow individuals, universities, institutions and clinics ‘tweets’ while sharing or
commenting on that particular tweet. This is a good means to keep
updated with newly published medical work or research that is tweeted
by medical journals or other reliable sources.

2.5. RSS (Really Simple Syndication)

3.6. LinkedIn

This type web feed is an automatically updated collection of data
sources that is composed of blogs, news sites, audio and video channels.
This can be accessed through a web- or desktop- or mobile device-based
software entitled RSS feeds [4].

Linkedln (http://www.linkedin.com) is another social network that
was created in 2003 to connect diﬀerent professionals and build trust
among users. This site is used to upload personal information including
education, experience, skills, awards, workplaces, interests and recommendations, through which medical professionals can make contact
and extend their networking. Sound professional networking enhances
medical training and knowledge between professionals [6].

3. Online networks
With the advancement of the technology era it came as no surprise
that as time passed, diﬀerent online networks developed. These easily
accessible online networks can be used for various reasons, one of
which is the sharing of medical knowledge and data between users.

4. Scholarly online resources and courses
It is common practice for universities to provide online education,
courses and resources for their students and academics, through the use
of online platforms. This modality has become popular through its
ability to connect students to academics and peers, and the course
content by means of a ﬂexible and asynchronous environment [8]. In

3.1. Academic networks
There are currently two established academic networks available,
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fact, both the academic staﬀ and the students beneﬁt from the “anytime
and anywhere” approach to learning and working. This permits the
student to acquire one of the 21st century skills, where the student needs
to display self-reliance and learn content without the face-to-face instructions provided in the traditional classroom, as well as the need to
keep track with weekly assignments through the use of virtual platforms [8].
These scholarly online courses exhibit a revolutionary approach to
the increasing demanding era of continuing medical education (CME)
and continuous professional development (CPD) faced by medical
professionals [9]. It may be challenging for medical professionals to
attain their medical training while having a multitude of commitments
which prohibit them from attending conferences, courses or engaging in
on-site postgraduate education. Nowadays, these challenges have been
attenuated through online CME and CPD courses, as well as distance
learning education.
Distance learning modules, diplomas, masters and doctoral studies
(PhD) are being oﬀered by a number of Universities through online
learning. Some of these courses are solely online and some adopt a
blended format, where lectures and coursework are provided virtually,
but exams and sometimes workshops are supplemented by face-to-face
formats. Such online courses utilize a virtual learning environment
(VLE) where coursework, presentations and media are distributed to the
students by academics. Some universities (e.g. University of Malta and
University of York) also use this VLE system as a means of providing
coursework for those attending traditional classroom courses.
Online learning has been criticized for the dissociative process and
disconnect between the academic and the students. However this has
been overcome with the emergence of ‘connectivisim’, which is a
principle developed by Siemens, where individual ideas, opinions,
perspective diversity, learning, formulation of relationships and interdisciplinary connections are considered together through daily technology [10]. These daily technologies include Wikis, Facebook, YouTube etc. Furthermore, as part of online courses, discussion forums and
real-time video conferencing have also been developed. Discussion
forums are used for networking and for the creation of interactions
between students and their peers, as well between students and the
academics [8].

digital format, it has become easier to track and identify medical resources and research that contrast relevant materials from all around
the world. Equipped with adequate keywords and online platforms, it
easy for the medical professional to achieve his/her goal.
5.1. PubMed
The ﬁrst port of call for most of those performing research is invariably PubMed, which is a free service provided by the United States
National Library of Medicine [11,14]. PubMed provides free access to
the MEDLINE® database as well as links to full-text articles found in
PubMed Central or at a publisher's website. PubMed Central (PMC) is a
free archive of life sciences and biomedical journal literature, which is
managed by the National Library of Medicine's National Centre for
Biotechnology Information (NCBI). A number of journals index their
articles on PMC. In return PMC provides permanent storage and access
to all of its contents [15].
PubMed facilitates advanced searching, and also oﬀers clinical
queries search ﬁlters and special queries pages. The search features
enables the user to customize the search by Medical Subject Headings
(MeSH) terms, author names, title words, text words or phrases and
journal names [14]. Journals featured on MEDLINE® through PubMed
database would have undergone thorough review and scoring system
and only journals contributing high scientiﬁc quality papers manage to
become indexed in this database [16]. Therefore articles and journals
retrieved through PubMed database can be considered reliable and can
be cited conﬁdently.
5.2. Google scholar
Google scholar is a simple search engine that uses the same search
function as Google but accesses peer-reviewed papers, theses, abstracts,
books and articles extracted from an academic's publishers' sites, universities, professional societies, preprint repositories and other organisations [17]. Google Scholar has also been reported to be able to access
gray literature [11,18].
Google scholar is an easy tool due to our familiarity with Google
[19]. However, compared with PubMed there are a number of shortcomings including lack of advanced search features and lack of controlled vocabulary, among others [19]. It has been documented that
when researching for health related topics, such as patient care information, clinical trials and literature review one should not solely
consider the Google Scholar database [20,21].

4.1. Transmission of events
With the advancement of technology and Internet utilities, it has
become feasible for the transmissions of live conferences or courses
from one institution/country to another. This technology is utilized by
the postgraduate medical training of Malta with online lectures and
tutorials from tertiary centres in the United Kingdom [11].

6. Medical wikis
A wiki is a web page or a collection of web pages that serve as a
platform for the online sharing of knowledge and collaboration. These
enable anyone to modify or contribute to the content found available in
the wiki. There are a number of medical wikis that are used by medical
professionals as a source of knowledge sharing. Medpedia (http://
www.medpedia.com) is an open platform launched by a group of
medical schools as an alternative to Wikipedia [22]. There are a
number of medical wikis available to enhance medical training including: Askdrwiki (http://askdrwiki.com) targeted for medical specialists; Radiopaedia (http://radiopaedia.org) targeted for radiology;
WikiCancer (http://www.wikicancer.org) covers the topic of cancer,
while WikiKidney (http://www.wikikidney.org) covers nephrology
[23].

4.2. Institutional depositories (IR)
Most institutes, including universities, have created a virtual repository where academics, researchers and students archive their work
online. These repositories collect, preserve and disseminate the intellectual output of their institute/university as well as provide a means
of showcasing and enhancing the visibility of the research carried out.
The research articles or theses available in these depositories may be
restricted by an embargo period, where the full-text may not be readily
available immediately. This is also referred to as “Green Open Access”
[12].
5. Research

7. Mobile apps
It has become a common requirement for both medical students and
medical professionals to undertake research as part of their medical
training and career progression, with the publish or perish adage becoming increasingly apt [13]. There are numerous online resources that
can facilitate this requirement. With the transition from paper based to

The revolutionary advancements in communication, and the creation of smartphones have provided a platform for multimedia and delivery/receiving of data. The development of innovative applications
(mobile apps) has provided a plethora of clinical resources in a
109
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enhanced communication and the sharing of data between groups of
professionals. The development of smartphones has augmented communication between professionals as well as accessibility to medical
literature, medical news and clinical skills resources at a touch of a
button.

convenient and searchable fashion to aid medical professionals in their
daily work, clinical practice and continuous medical education (CME)
[24–26] It has been reported that 70% of medical school health care
professions as well as students utilize at least one medical app on regular basis [24,26]. Both Apple and Google have App-stores with a
medical category through which medical related apps can be downloaded [27,28]. There are a number of diﬀerent medical related apps
available, some of which are free and fully functional while others require a subscription [24].
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