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Abstract. The medical profession demands training and lifelong learning to ensure patient safety and quality of treatment. Main barriers are lack of time and
resources. Information and communication technology (ICT) has proven to be
useful to support e-learning, but less focus has been placed on the potential role
of ICT as support for continuous learning in everyday practice. The aim of this
qualitative interview study was to explore physicians’ perspective of learning
and how ICT in various ways can support learning at work. The findings indicate that continuous learning to a large extent is case driven, and that ICT may
play an important role and support reflection and learning for individual physicians and for the collective as well. We argue that such ICT solutions must be
adopted to and integrated in the everyday work, save time and include learning
usability.
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Introduction

The medical profession demands training and lifelong learning to ensure patient
safety and quality of treatment. Patients who are more aware of their treatment options, the rapidly growing amount of accessible knowledge and new information and
communication technology (ICT) poses challenges but also opportunities in terms of
information, communication and learning.
The deficiencies of continued training for medical specialists, mainly due to lack of
time and resources, is one challenge that has gained increased attention [1, 2]. Recommendation regarding physicians professional development emphasize that it should
cover both clinical and non-clinical aspects and that continuous training needs to focus on daily practice [1]. Furthermore informal learning through i.e. collegial communication, learning by doing and peer-learning is considered an important part of
lifelong learning [3, 4]. Despite the recognized importance of training and lifelong

learning for health professionals, less attention has been paid to how physicians learn
in the workplace [5, 6].
Along with keeping up with the latest medical knowledge, physicians have to face
an increasingly digitalized workplace. Tablets and smartphones provide quick and
easy access to up-to date information and are used in a variety of ways, including
information management, decision support and medical education [7-10]. Rapid advances in medicine and technology also provide for innovative health services, such
as use of mobile technology for patient information and new technologies for selfcare. This has led to an increase of health related ICT (eHealth/mHealth) research
[11-14] and practice [15-17]. Despite of documented benefits, many eHealth initiatives have failed to realize predicted benefits in practice, and as a result health professionals are often sceptical and less supportive of eHealth technologies [14].
Research show that use of ICT also has an important role and potential to support
continuous training and learning [18, 19] especially on informal learning activities
[18, 20, 21]. While social media is well established and used in the external communication, it is only in recent years that focus has been on the use of social technologies
for informal communication, collaboration and learning within organizations [22-25].
Current research highlight that engagement in social media and use of online tools for
knowledge sharing and collaboration can be a key way for health professionals to
continuously learn and incorporate lifelong learning principles in daily work [26-28].
Successful design and implementation of ICT in health care demands an understanding of the context, both on an organizational level but also on an individual level
[13, 14, 29]. Practical experiences point out that many IT systems are perceived as
time-consuming, non-user friendly, poorly integrated in medical practice and incompatible with each other [25, 26]. As a consequence it is fundamental to examine individual physicians’ perception and experience of ICT, its use and potential in practice.
The aim of this study is to gain a better understanding of physicians’ perception of
learning in the workplace, and to explore how ICT in various ways can support and
contribute to information related activities such as collegial communication, collaboration, knowledge sharing and keeping up to date. The research question is: How do
resident physicians’ experience everyday learning in connection to information related activities and ICT, both as individual specialists and as members of a community?

2

Theoretical background

Learning in the workplace may occur in different forms and takes place in different
settings. It is common to distinguish between formal, non-formal and informal learning. Formal learning usually refers to learning that is organized and structured, leading to certification. Non-formal learning is structured but occurs outside the formal
education system, for example courses organized by workplaces. Informal learning
refers to learning acquired through every day work, not organized or structured in
terms of objectives, time or learning support [3, 30, 31].
A review of the literature on informal learning in the workplace by Le Clus [32]
showed that informal learning is often spur-of-the-moment learning and self-directed,

highlighting the importance of social context for the learning and concludes that if
informal learning emerges during everyday activities in the workplace, there is potential for this type of learning to occur more often than formal learning. According to
Eraut [33, 34] most learning in the workplace is informal and consists of both learning
from others and from personal experience, and although informal learning contributes
to most of the learning in workplaces (70-‐90 %) it is often not looked upon as learning but instead occurs as a by-product of engaging in work activities.
The notion that learning is a social process embedded in everyday life and work, as
opposed to merely the acquisition of knowledge and skills, is central for theories of
situated learning and communities of practice [35, 36]. According to this perspective
learning and knowing is related to engagement in practice through participation and
interaction with others, and the informal learning that comes with it [37]. More recent
work by Wenger et al. [38] introduce the concept of knowledgeability as an outcome
of learning with respect to a landscape of practice rather than focusing on a single
community of practice, referring to social learning capability and professional
knowledge as something not only associated with competence in specific practices but
a negotiation of identity and claim of competence in and across an increasingly complex landscape of practice.
Research on physicians learning has shown that traditional education focus on
formal learning and medical or scientific knowledge, which might not provide the
students with other skills necessary needed throughout their working life [39], such as
evidence based practice and lifelong learning [40] or ICT skills [13, 41]. Hansson and
Marklund [42] highlights in a Swedish study that resident doctors believe it is important to acquire a scientific and critical way of thinking in order to be able to examine their own practice and to respond adequately to the patients’ questions and that the
education should relate more to their own everyday practice. Reflection and reflective
practice has long been recognized as an important part of continuous professional
development in healthcare [43, 44]. According to Schön [45] there is a difference
between reflection in action (during the experience, at point of care when treating
patients in clinical practice) and reflection on action (in retrospective, after an experience or particular situation has happened, consulting colleagues or the literature).
Although the original focus of this distinction was on individual reflection, as shown
by Prilla et al. [46] it also applies to collaborative reflection.
Within research on information behaviour, there has been an increasing interest in
health professionals’ information seeking as a result of rapid growth of medical information [47]. Earlier studies have mainly focused on physicians’ information needs
and use, with emphasis on formal information sources related to either keeping up to
date or clinical treatment and patient care [48, 49]. More recent studies have focused
on information seeking in context, highlighting information access, usability issues
and information overload [50, 51]. Also access to online health information is challenging the professional identity and redefining roles of physician and patient [52].
Many studies on ICT and information seeking in health care focus on how the new
technology can help increase efficiency, patient safety and quality of care (from the
individual doctor’s point of view), and do not have learning as their focus. They do
emphasize on the benefits of ICT for education purposes and training, but do not look

at learning as such. Although not explicit, the new technology is seen as useful for
learning purposes such as: search for information and answers to questions in everyday clinical practice (individual learning); communication, collaboration and peer-topeer learning (collective learning); the introduction of standards, best practices, guidelines and recommendations (organizational learning).

3

Methodology

This study is based on 15 individual semi-structured interviews with Swedish resident physicians. The research approach is qualitative, which is appropriate since the
purpose of the research is explorative, aiming at gaining deeper understanding of the
meanings, experiences, and views of the physicians [cf.53]. The interviews were transcribed and analysed first manually and later with the qualitative data analysis software NVivo 10 [e.g.54]
3.1

Setting and Participants

Resident physicians are a typical specialized profession, which has long been
committed to lifelong learning. They practice as physicians but are also engaged in a
minimum of five years continued clinical training towards specialist competence. In
Sweden this is the responsibility of the public health authorities, not the higher education [55].
There are a number of different documents and frameworks that directly or indirectly control and imposes on physicians to keep up to date and continuously learn in
professional practice. All members of the health care staff are to carry out their work
in accordance with science and proven experience, and the patient shall be given
competent and attentive health care that meets these requirements [56]. Working with
Evidence Based Medicine (EBM) means integrating individual clinical expertise with
the best available external clinical evidence from systematic research [57].
3.2

Data Collection and Analysis

Semi-structured interviews were conducted with individual physicians, attending a
course on scientific approach during the spring semester 2015, as part of their specialist medical training1. The research project was introduced to the physicians at the
beginning of the course. Thereafter an invitation to participate was sent by email to all
attendees. The invitation email was explaining the purpose and objectives of the
study, also emphasizing that although the study was carried out in connection with the
course, the intention was not to evaluate the course or knowledge level of participants.

1

The regulations and general guidelines for doctors’ specialist medical training by the Swedish National Board of Health and Welfare (2008), stipulate that the trainee should acquire a
scientific approach, by attending a course and by carrying out an individual written work.

There were totally 24 course attendants, 18 agreed to participate in the study and a
total of 15 interviews were completed. Each interview lasted for about 1 hour and was
recorded on tape. Prior to the study two pilot interviews were carried out to test the
interview guide, resulting in minor adjustments. Informed consent was obtained according to Codex Rules & Guidelines [58].
The interview guide was developed by the researchers, with expertise in scientific
methods and workplace learning, together with a senior physician experienced in
qualitative methods in the selected population. It was structured around three key
themes, as shown in Table 1, with open, explorative questions, aiming to encourage
the respondents to talk freely on the subjects.
Table 1. Semi-structured interview guide
Question themes
Continuous professional development (CPD)
and learning in the workplace

Information use and needs in the clinical
practice

Information and communication technology
(ICT) and views on the future

Aim/purpose
Gain a deeper understanding on information
seeking in relation to continuous learning,
and to identify formal and informal networks for knowledge sharing and exchange of experiences.
Obtain an understanding of problem solving
in the clinical work, including the physicianpatient relation, with regard to communication and information aspects.
Identify what challenges and opportunities
resident physicians relate with use of ICT,
and explore their views on digitalization and
use of mobile technology (for learning and
information seeking) in the working life of
today and in the future.

Initial analysis was conducted manually by the interviewing researcher. All interviews were transcribed and read through multiple times with the purpose to obtain a
sense of the whole material. Key words and interesting aspects were highlighted, and
reflections, impressions and observations from the interviews were written down as
field notes. All interview transcripts and field notes were formatted and imported into
NVivo. Interview data were read and coded iteratively, followed by a process including multiple coding to different nodes and recoding nodes into broader/narrower
themes during analysis. A basic coding scheme with was developed with descriptions
of each node and secondary analysis were conducted by a second researcher.

4

Findings and Analysis

The results are presented according to the themes, as shown in fig. 1: patient cases
as the engine for learning (self-learning, collegial learning and evidence based learn-

ing), Patient perspective (googling patients pros and cons, pedagogical task) and the
promising potentials beyond the technical hassles.

Fig. 1. Thematic nodes, sources and references coded

4.1

Patient Cases as the Engine for Learning

Self-learning. The participating physicians had a strong focus on their own responsibility for learning. Many of them expressed this as a matter of professional identity,
being a doctor is about being reflective, analytic and continuously keeping up to
date:”…but it is also a part of work, to always trying to learn and keep updated and
work from the best knowledge available”. Also relating this to patient responsibility,
as a doctor you need to make important and well informed decisions about your patients every day: “And you want to sleep well at night, knowing you have treated your
patient the best way possible, so you read, you search, you learn”. Thus, underpinning this focus, and related to all patient cases were continuous ongoing learning activities, to prepare and study, consulting colleagues and experts, follow up etc. Related to self-learning the physicians also talked about the responsibility of always to be
prepared to back up decisions with liable arguments based on evidence, not on personal opinion. On the one hand a critical approach is essential for making decisions
based on individual experience and judgement, as well as listening to and learning
from colleagues and experts, and on the other hand following procedure and recommendations for treatment and common best practice. Throughout the interviews the
physicians expressed this as being a balance in the progression of becoming a specialist: “it used to be that I had to search because I didn’t know, but now I have more
experience and searching is more for confirmation” But with experience comes also a

risk to lose motivation for learning “and you think you know because you learned it a
long time ago, but now to take the time to search and keep updated on things you
know, you just don’t have that time”. Several commented on reading medical news in
trade press and journal articles at evenings or on the bus to work, but explicit or implicit not defining it as “real” work. Much the same as with patient administration
which is a lot about self-learning, but were often not looked upon as learning as such.
Collegial learning. The physicians talked also about how they participate in everyday
collegial exchange with supervisors, colleagues and experts or consultants. They described how they learn in supervision, but also function as a source for new and updated knowledge for the supervisor: “there is a desire from the supervisor, and also a
stress I think, to learn from me, because I have the new updated knowledge” Learning
from and with colleagues were highlighted by many as an important part of day to day
learning, also to a great extent driven by patient cases creating a learning situation:
”We have weakly staff meetings where we discuss patient cases, but we also have
open doors and a lot of discussions during the day, and I think this is really how I
learn the most”. Informal learning in the workplace was often addressed from the
individual physician’s point of view, described in relation to solving problems or
asking or questions ad hoc, as they occur in the daily work. From an ICT perspective
it is interesting to note that the physicians also called for better structure and more
systematic and organized forms for collegial exchange of experiences. They saw the
need for collegial learning, confirming it as an important way of learning at work, but
hard to maintain “when the responsibility is imposed upon individual physicians”.
Evidence Based Learning. The physicians expressed high awareness of the EBM
approach to summarize and give recommendation for treatment, based on the best
available research evidence: “As a physician you are trained in critical thinking […]
and pretty used to stand upon summarized regulations and guidelines. Many expressed feelings of concern and anxiety as well as to frequently have bad conscience
not doing or being enough when it comes to learning and information seeking: ”you
don’t have time to search for evidence based research, so you just have to go on your
own knowledge, and be confident in yourself that you can stand for your decision”
Condensed Information Site. All of the respondents described that they use the internet daily for seeking work related information, to check for facts or specific documents, or for confirmation: “So I Google a lot, but it’s not like I learn new things, It’s
more of relearning or refreshing of knowledge that I already have but have forgotten
at the time”. It was also common to use Google as an alternative to bookmarks in the
web browser, i.e. to google things you use often both out of convenience and on purpose not to miss out on new search results. The physicians’ information seeking and
choice of sources had a lot to do with what type of information that was needed at the
time which was mostly short and fast answers to specific questions related to the patients or work task at hand. Besides confirmation and fact-checking, Google was used
for image seeking (e.g. dermatological) and for finding clips on YouTube. These were
regarded as being useful for instructions on how to perform certain procedures, either

as information for the doctor or to show to a patient. Systematic information seeking
using scientific databases was less common in clinical practices. It was judged as
important but was more for specialisation and something done separate from the day
to day work. In the everyday working with patients the physicians in general preferred
local information and information written in Swedish: ”It’s not so advanced the daily
work, I don’t need PubMed for that, and in case it’s more complicated, then there is
always national guidelines or recommendation that I can trust”.
Sources of Authority. Altogether the interviews present a similar picture with respect
to online information seeking. The Swedish medical information sites internetmedicin.se and praktiskmedicin.se (practical medicine) were mentioned as the most
important sources for information, often referred to as ”sources of authority”, and
were commonly used for case related information seeking. Furthermore, trustworthiness and user-friendliness were highlighted by many of the physicians as important
aspects, exemplified by Internetmedicin.se as having both reliable content and an
information structure organized according to physicians working methods. Another
common remark about internetmedicin.se was that the authors were selected as specialists and authorities in their field of expertise: “Internetmedicin you can trust, because it’s written by experts and then reviewed by other experts so you feel confident
that you can go on those recommendations”. Because of that, and since it is such a
common information source among doctors, with many professionals reading and
using it every day, it ought to be self-correcting (someone would react on incorrect or
controversial information). In general the respondents claimed to trust their own
judgement and ability to have a critical approach and way of telling if an information
needed is trustworthy and correct: “I can also tell my own opinion based on experience and regulations” Although collegial learning was highlighted as important, there
was also the opinion that turning to trustworthy internet based sources, representing
‘the common professional knowledge’, may in fact be a better option than getting a
subjective opinion from a colleague or specialist at work.
4.2

Patient perspective

The physicians’ major focus was on patient care, which is where and how you
learn to be a doctor. Even though the subject was on ICT and physicians learning, it
was significant how the patient perspective occurred as a cross-cutting theme
throughout the interviews.
Googling Patient Pros and Cons. Patients who google their symptoms were pretty
much seen as a common part of the daily clinical practice, and not perceived upon as
particularly problematic. Several of the physicians commented from a patient perspective that it may cause unnecessary anxiety and worries for patients who misinterpret
googled biased or incorrect information. Other than that most of them emphasized on
the positive effects: ”I think it’s better when they have searched, because then I don’t
have to explain everything and that saves time” and “you may even learn, and sometimes it might even be helpful with ideas for diagnoses”. Furthermore, when it comes

to more unusual diseases, the patient always knows best and contributes with
knowledge: “and in those cases it is obvious that the patient knows more than me so I
don’t think that is an issue at all”. It was less common among the physicians to search
together with patients, but yet something they seemed to do on a regular basis, for
example searching for drug related side effects, or looking up something the patient
referred to in consultation. Very few commented at all on experiences of quantified
self, that is patient generated data i.e. activity bracelets or patient apps for self-care.
Pedagogical Task. Several of the physicians reflected on the doctor-patient relationship and commented on an ongoing change in the medical profession leading them to
take on a more pedagogical or consultative role: ”a challenge is to help the patient to
reach an understanding, to explain in a pedagogical way so there is no unnecessary
worry, and to obtain compliance”. This was described for example by how taking on
responsibility and explain for patients is becoming an important part of the clinical
practice. Also by comments that referred to patient information leaflets (1177, patientinformation.se) as a great way to inform the patient. They were aware that patients do not take in information during a consultation but now can go home and read
and remember and come to a better understanding. Some of the respondents also
commented on how patients may feel about the doctor using Google, that it might
look unprofessional. But that neither was seen as a problem nowadays: “you just explain that this is how we work now, we are modern doctors and have digital access to
all this information, and everything is right here in the computer and as a patient you
should worry more if we did not use it”.
4.3

The Promising Potentials Beyond the Technical Hassles

Lack of time and IT-related problems are well known challenges among health
professionals as well as in modern work life in general, and was confirmed by this
study. In particular the physicians expressed concern about the future and how to find
time for learning and reflection as a completed specialist, considering there is little
time to study even when it is scheduled as part of the specialist medical training.
The physicians emphasized heavy on ICT related problems at work and information overload, but were at the same time positive towards the possibilities with
modern technology. They shared feelings of frustration due to overall outdated ITsystems and information environment: “I just think that we are so far behind that it’s
embarrassing, patients take for granted that I know, if they've been in the hospital to
where I have sent them, but I don’t until I get a letter three weeks later, if I don’t ask
them to fax, so it's not really the 2000s”. Also because there is much potential in the
systems but it is not being put into practice. It was noticeable during the interviews a
very separate view on private vs work, almost as if they take off their digital clothes,
while change into work clothes, and also between “real” work as in patient care and
health related ICT, and administration, such as intranet or reading e-mails. Something
that also signals that caring and information work is very separate. They seldom mentioned social media or digital tools for collegial collaboration or patient communication spontaneously. But even so it was apparent that many of them did read and seek

for information, as well as having work related discussion outside of work. They expressed a similar approach to social media as something private and not work related:
“well, a barrier is that it is, that I want it to be private, I don’t want anything work
related here” several stressed the importance of patient confidentiality especially in
digital media: “Facebook? No no, that’s only private, no patient discussions” But
then there is the fact that the physicians’ social networks, although viewed upon as
private, are built up by student contacts from medical school and colleagues, which
means there are a lot of doctor’s talking informally. It was also common to read and
follow discussions online, not make any comments in social media but bringing it up
with colleagues at work for discussion. When it comes to apps and mobile technology, a few of them mentioned patient apps they knew of but had not really used any
work related apps. There were some mentions of initiatives for seminars using skype
and webcasting, as well as podcasts on specific subjects. In general the physicians
showed little experience or interest in use of mobile technology, mostly explained
because there was not something they needed in the workroom where there is always
a computer available. When commenting on ICT they related this to technological
advances in patient care, such as tablets for visualizing anatomy or sending images for
direct expert opinion. Some of the physicians also commented on technology itself as
an obstacle: “it’s not possible to fully concentrate on the patient and at the same time
looking at a computer screen”. But on the other hand there were also examples described when the doctor and patient search and talk about what they read and learn
together.

5

Discussion

It was evident that the physicians are well aware of that their occupation is highly
specialized and undergoes rapid development. Consequently, lifelong learning and
keeping up to date are regarded as a natural part of the profession. Professional development in terms of participation in formal training and acquisition of medical
knowledge seems to almost go without saying. However, learning on the job was
stressed as the most important form of professional development (i.e. clinical experience, treating the patient and informal collegial communication). This is in line with
earlier research on informal workplace learning [cf. 34] and further underline the
importance of finding ways to better incorporate work and learning and bring awareness of informal learning as part of physicians continuous training.
Findings from this study illustrate a shift that has taken place in recent years towards a more evidence based practice. An approach which now seems to be well integrated in the clinical work. Before EBM medical decisions were to a large extent left
to the individual physician, who had to judge necessity of research evidence, and
merge this with previous experience and beliefs, possibly with nearby colleagues as
counsellors. It is clear that this process nowadays is done on a higher gear, where
evidence is essential and collegial advice is available not only among local peers but
also in a global collegial community, due to the Internet.

This study has shown that workplace learning activities prompted by handling patient cases were considered as a major aspect of all learning. The physicians clearly
expressed that learning is strongly related to the frequency of patient cases. Patient
cases can be regarded as an engine which demands that the physician merge EBM,
own and collegial experience into a decision which takes account to the characteristics of the individual patient. This was described both as a blessing and a burden. The
physicians seemed to find it difficult to navigate and relate between their own
knowledge (practical and theoretical), patient preferences and collegial learning.
Thus, the challenges are not caused by time and resources only, but also by a concern
and anxiety about corresponding to the diverse aspects in a holistic manner, and that
in turn is the engine for activating the learning.
Regarding ICT, there was a duality of views. Although the physicians brought up a
lot of IT-related problems in the interviews, ICT was accepted as a central part of the
information society, and there was a positive attitude towards the possibilities, especially in relation to access information. The dominant role of ICT for the medical
practice is highlighted by the physicians’ reflections over the technical development
and how they had hard to understand how doctors used to work before, when there
were no computers and no internet. There were also many suggestions for improvements, both with regard to the “personal working environment”, where better use of
ICT could facilitate access to patient related information as well as, and integrated
with, easy access to decision support systems, evidence based information and more
practical information for learning purposes and documentation of experiences.
Given this, one may wonder how ICT could support physicians in their profession
and continuous learning. Obviously patient cases are the main core of the physicians’
everyday work, and it is also the engine for a number of learning activities. From a
workplace learning perspective it is easy to make a parallel to the use of case methodology in teaching. One final ingredient in working with a case in education is to review and reflect over the learning process [59, 60]. This also goes hand in hand with
the concept of “reflective practice”, which implies that the experience alone is no
guarantee for learning, it must be complemented with reflection [45]. Some of the
physicians mentioned the importance of collegial discussions regarding guidelines,
regulations and also “ungoogleable” questions, i.e. questions that are more a matter of
judgment than searching for facts or confirmation. However, beyond these comments
most of the collegial discussions seem to be focused on finding the best decision for a
specific patient. Perhaps a more reflective approach and reviewing of how decisions
are reached could constitute an important part of the continuous learning for both the
individual physician and the collective. Considering that ICT and use of social media
have been identified as a way to support workplace learning [26] our findings suggest
that there is potential for information systems that facilitate i.e. saving anonymised
patient cases for learning purposes and integrate functions for sharing and storing
experiences and knowledge in everyday work.

6

Conclusion and implications

“Medical care is often said to be the art of making decisions without adequate information” [61]. This study has illustrated how evidence based practice, health related
ICT and digitalization of working life and learning is changing the healthcare landscape and the role of the physician. Thereby, making modern medical care the art of
knowing how to best navigate the vast amount of adequate information available; own
experiences with recommendations, regulations and the collected knowledge of collegial expertise and the Internet, and then balance this with the new emerging role of
patients as co-creators and partners in care.
Overall this study has contributed to a better understanding of how physicians engage in information activities related to learning at work, and the role and potential of
ICT as support for learning in the working life of health professionals. Findings confirm some already known problems regarding lack of time and resources and ITproblems as well, highlighting the need for better integration of continuous learning in
physicians’ everyday practice and information systems more adopted to physicians
working methods. Moreover though, this study have shed some light on the complexity of digitalization and how it’s affecting this group of young/newly trained resident
physicians, who as it seems are facing day-to-day challenges, a new professional role
and a changing healthcare landscape with confidence and careful optimism.
Due to the fact that there is an existing culture of mistrust regarding some of the
old systems, it is important that the new era of supporting ICT must be based on the
work and learning situation in daily clinical practice. Solving the problems with technical hassles and incompatible systems not adopted to daily work will save time and
reduce a lot of stress, frustration and irritation. This has implications both for research
and practice: How could we find more user friendly tools for supporting informal
learning at work? In which ways can ICT contribute to information seeking,
knowledge sharing and keeping up to date in clinical practice?
Even though new technologies and systems require more learning, they might actually be a part of the solution as well. We believe that ICT and social media technologies could play an important role for enabling new ways of learning and supporting
continuous learning for physicians. Better integration of both health related and administrative ICT as well as learning in everyday work is an important aspect. Designing personal working environment (PWE) could be helpful for sorting and filtering
information. Finally, we believe that ICT support for more reflective practice regarding patient cases, may increase the learning usability of the systems substantially.

References
1.

2.

3.

4.

5.
6.

7.

8.

9.
10.
11.

12.

13.

14.

European Commission: Study concerning the review and mapping of continuous
professional development and lifelong learning for health professionals in the
EU. (2015) Retrieved from:
http://ec.europa.eu/health/workforce/key_documents/continuous_professional_de
velopment/index_en.htm [2016-05-02]
SLS: Continuing Professional Development (CPD). A summary of the state of
knowledge about physician training. (2012) Retrieved from:
http://www.sls.se/Global/cpd/cpd2012_english.pdf [2016-05-02]
Strimel, G., Reed, P., Dooley, G., Bolling, J., Phillips, M., Cantu, D.V.:
Integrating and Monitoring Informal Learning in Education and
Training.(Research Report). Techniques 89, 48 (2014)
Cobo, C.: Strategies to promote the development of e-competences in the next
generation of professionals: European and International trends. SKOPE Issues
Paper Series (2009)
Dornan, T.: Workplace learning. Perspect Med Educ 1, 15-23 (2012)
van de Wiel, M.W.J., Van den Bossche, P., Janssen, S., Jossberger, H.: Exploring
deliberate practice in medicine: how do physicians learn in the workplace?
Advances in Health Sciences Education 16, 81-95 (2011)
Boruff, J.T., Storie, D.: Mobile devices in medicine: a survey of how medical
students, residents, and faculty use smartphones and other mobile devices to find
information. Journal of the Medical Library Association : JMLA 102, 22-30
(2014)
Mickan, S., Tilson, J.K., Atherton, H., Roberts, N.W., Heneghan, C.: Evidence of
effectiveness of health care professionals using handheld computers: a scoping
review of systematic reviews. Journal of medical Internet research 15, e212
(2013)
Sclafani, J., Tirrell, T.F., Franko, O.I.: Mobile tablet use among academic
physicians and trainees. Journal of medical systems 37, 1-6 (2013)
Ventola, C.L.: Mobile devices and apps for health care professionals: uses and
benefits. Pharmacy and Therapeutics 39, 356 (2014)
Barello, S., Triberti, S., Graffigna, G., Libreri, C., Serino, S., Hibbard, J., Riva,
G.: eHealth for Patient Engagement: a systematic review. Frontiers in psychology
6, (2015)
Jacobs, R.J., Lou, J.Q., Ownby, R.L., Caballero, J.: A systematic review of
eHealth interventions to improve health literacy. Health informatics journal
(2014)
Li, S., Bamidis, P.D., Konstantinidis, S., Traver, V., Zary, N.: Prioritization of
actions needed to develop IT skills among healthcare workforce. PeerJ PrePrints
(2015)
van Gemert-Pijnen, J.E., Nijland, N., van Limburg, M., Ossebaard, H.C.,
Kelders, S.M., Eysenbach, G., Seydel, E.R.: A holistic framework to improve the
uptake and impact of eHealth technologies. Journal of medical Internet research
13, e111 (2011)

15. Strategy for National eHealth (2016). Retrieved from:
http://www.nationellehalsa.com/nationalehealth [2016-05-02]
16. Kay, M., Santos, J., Takane, M.: mHealth: New horizons for health through
mobile technologies. World Health Organization 66-71 (2011)
17. European Union: eHealth Action Plan 2012-2020-Innovative healthcare for the
21st century. (2012) Retrieved from:
http://ec.europa.eu/newsroom/dae/document.cfm?doc_id=4188 [2016-05-02]
18. European Commission: The use of ICT to support innovation and lifelong
learning for all - A report on progress. (2008) Retrieved from:
http://www.europarl.europa.eu/registre/docs_autres_institutions/commission_eur
opeenne/sec/2008/2629/COM_SEC(2008)2629_EN.pdf [2016-05-02]
19. Vaona, A., Rigon, G., Banzi, R., Kwag, K.H., Cereda, D., Pecoraro, V., Moja, L.,
Bonovas, S.: E-‐learning for health professionals. The Cochrane Library (2015)
20. Hague, C., Logan, A.: A review of the current landscape of adult informal
learning using digital technologies. Educational Research (2009)
21. Yaşar, Ö., Karadeniz, Ş.: The power of social media in informal learning.
Education in a Technological World: Communicating Current and Emerging
Research and Technological Efforts, Formatex, Badajoz (2011)
22. Brzozowski, M.J., Sandholm, T., Hogg, T.: Effects of feedback and peer pressure
on contributions to enterprise social media. In: Proceedings of the ACM 2009
international conference on Supporting group work, pp. 61-70. ACM, (Year)
23. El Ouirdi, A., El Ouirdi, M., Segers, J., Henderickx, E.: Employees' use of social
media technologies: a methodological and thematic review. Behaviour &
Information Technology 34, 454-464 (2015)
24. Leonardi, P.M., Huysman, M., Steinfield, C.: Enterprise Social Media:
Definition, History, and Prospects for the Study of Social Technologies in
Organizations. Journal of Computer-Mediated Communication 19, 1-19 (2013)
25. Song, D., Lee, J.: Has Web 2.0 revitalized informal learning? The relationship
between Web 2.0 and informal learning. Journal of Computer Assisted Learning
30, 511-533 (2014)
26. Kind, T., Evans, Y.: Social media for lifelong learning. International Review of
Psychiatry 27, 124-132 (2015)
27. Brown, J., Ryan, C., Harris, A.: How Doctors View and Use Social Media: A
National Survey. Journal of medical Internet research 16, (2014)
28. Grajales III, F.J., Sheps, S., Ho, K., Novak-Lauscher, H., Eysenbach, G.: Social
media: a review and tutorial of applications in medicine and health care. Journal
of medical Internet research 16, e13 (2014)
29. Lupianez-Villanueva, F., Hardey, M., Torrent, J., Ficapal, P.: The integration of
Information and Communication Technology into medical practice. Int J Med
Inform 79, 478-491 (2010)
30. Cedefop, E.U.: Terminology of European education and training policy : a
selection of 100 key terms. Office for Official Publications of the European
Communities, Luxembourg (2014)
31. Ala-Mutka, K., Punie, Y., Ferrari, A.: Review of Learning in Online Networks
and Communities. In: Cress, U., Dimitrova, V., Specht, M. (eds.) Learning in the

32.
33.
34.

35.
36.
37.

38.

39.
40.
41.
42.
43.

44.

45.
46.

47.
48.
49.

Synergy of Multiple Disciplines, vol. 5794, pp. 350-364. Springer Berlin
Heidelberg (2009)
Le Clus, M.: Informal learning in the workplace: a review of the literature.
Australian Journal of Adult Learning 51, 355 (2011)
Eraut, M.: Informal learning in the workplace. Studies in continuing education
26, 247-273 (2004)
Eraut, M.: Informal learning in the workplace: evidence on the real value of
work-based learning (WBL). vol. 25, pp. 8-12. Emerald Group Publishing
Limited (2011)
Lave, J., Wenger, E.: Situated learning : legitimate peripheral participation.
Cambridge Univ. Press, Cambridge (1991)
Wenger, E.: Communities of practice : learning, meaning, and identity.
Cambridge University Press, Cambridge (1998)
Wenger, E.: Communities of practice: A brief introduction. (2015) Retrieved
from: http://wenger-trayner.com/wp-content/uploads/2015/04/07-Briefintroduction-to-communities-of-practice.pdf [2016-05-02]
Wenger, E., Fenton-O'Creevy, M., Hutchinson, S., Kubiak, C., Wenger-Trayner,
B.: Learning in landscapes of practice : boundaries, identity, and
knowledgeability in practice-based learning, Routledge (2014)
Embo, M.: Integrating workplace learning, assessment and supervision in health
care education. Maastricht: Universitaire Pers (2015)
Teunissen, P., Dornan, T.: The competent novice: lifelong learning at work.
BMJ: British Medical Journal 336, 667 (2008)
Bronsburg, S.E.: The Impact of an Osteopathic Medical Program on Information
Technology Skills of Physicians Entering the Workforce. (2011)
Hansson, A., Marklund, B.: [ST-doctors believe scientific courses should relate
more to everyday practice]. Lakartidningen 110, 1098-1099 (2013)
Jayatilleke, N., Mackie, A.: Reflection as part of continuous professional
development for public health professionals: a literature review. Journal of Public
Health 35, 308-312 (2013)
Mann, K., Gordon, J., MacLeod, A.: Reflection and reflective practice in health
professions education: a systematic review. Advances in health sciences
education 14, 595-621 (2009)
Schön, D.A.: The reflective practitioner : how professionals think in action. Basic
Books, New York (1983)
Prilla, M., Degeling, M., Herrmann, T.: Collaborative reflection at work:
supporting informal learning at a healthcare workplace. In: Proceedings of the
17th ACM international conference on supporting group work, pp. 55-64. ACM,
(2012)
Case, D.O.: Looking for information : a survey of research on information
seeking, needs, and behavior. Emerald, Bingley (2012)
Davies, K.: The information-‐seeking behaviour of doctors: a review of the
evidence. Health Information & Libraries Journal 24, 78-94 (2007)
Gorman, P.N.: Information needs of physicians. Journal of the American society
for information science 46, 729-736 (1995)

50. Clarke, M.A., Belden, J.L., Koopman, R.J., Steege, L.M., Moore, J.L., Canfield,
S.M., Kim, M.S.: Information needs and information-‐seeking behaviour analysis
of primary care physicians and nurses: a literature review. Health Information &
Libraries Journal 30, 178-190 (2013)
51. Younger, P.: Internet-‐based information-‐seeking behaviour amongst doctors and
nurses: a short review of the literature. Health Information & Libraries Journal
27, 2-10 (2010)
52. Higgins, O., Sixsmith, J., Barry, M.M., Domegan, C.: A literature review on
health information seeking behaviour on the web: a health consumer and health
professional perspective. (2011)
53. Pope, C., Mays, N.: Reaching the parts other methods cannot reach: an
introduction to qualitative methods in health and health services research. Bmj
311, 42-45 (1995)
54. Bazeley, P., Jackson, K.: Qualitative data analysis with NVivo. SAGE, London
(2013)
55. Socialstyrelsen: Doctors' specialist medical training – Regulations and general
guidelines. Descriptions of objectives" corresponds to SOSFS 2008:17. (2015)
56. Socialstyrelsen: Health care report 2009. Socialstyrelsen, Stockholm (2010)
57. Sackett, D.L., Rosenberg, W.M., Gray, J.A., Haynes, R.B., Richardson, W.S.:
Evidence based medicine: what it is and what it isn't. Bmj 312, 71-72 (1996)
58. The Swedish Research Council: Codex Rules & Guidelines. (2015) Retrieved
from: http://www.codex.vr.se/en/ [2016-05-02]
59. Kjellén, B.: Cases as boundary objects: Transfer and authenticity in workintegrated learning. Journal of Cooperative Education & Internships 44, 26-31
(2010)
60. Kjellén, B.: The case method as seen from different pedagogical perspectives.
International Journal of Case Method Research & Application 19, 10-16 (2007)
61. Sox, H.C., Higgins, M.C.: Medical decision making. ACP Press (1988)

