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Abstract

Background: The rapid increase in the number of patients with diverse ethnic backgrounds and previous exposure to severe
mental trauma dictates the need for improvement in the quality of transcultural psychiatric health care through the development
of relevant and effective training tools.

Objective: Thisstudy aimed to evaluate the impact of training with avirtual patient on the learner’s knowledge of posttraumatic
stress disorder symptoms, clinical management, and basic communication skills.

Methods: The authors constructed an interactive educational tool based on virtual patient methodology that portrayed arefugee
with severe symptoms of posttraumatic stress disorder and depression. A total of 32 resident psychiatrists tested the tool and
completed a pre-interaction and post-interaction knowledge test, including skills, at the time and several weeks later.

Results: All of the participants (N=32) completed the pre-interaction and post-interaction test, and 26 (81%) of them completed
the online follow-up test. The mean pre-interaction score was 7.44 (mae: 7.08, femae: 7.65, no statistical significance). The
mean post-interaction score was 8.47, which was significantly higher (P<.001) than the pre-interaction score (mean score 7.44).
The mean score for the follow-up test several weeks later was 8.38, higher than the pre-interaction score by 0.69 points but not
statistically significant.

Conclusions: Our results suggest that virtual patients can successfully facilitate the acquisition of core knowledge in the field
of psychiatry, in addition to developing skills such as clinical reasoning, decision making, and history taking. Repeated training
sessions with virtual patients are proposed in order to achieve sustainable educational effects.

(J Med I nternet Res 2015;17(2):46) doi: 10.2196/jmir.3497
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including unemployment [3], mental disability such as

Introduction

The number of patients with diverse ethnic backgrounds (often
having been exposed to severe mental trauma) is rapidly
increasing [1,2], which highlightsthe crucial need for effective
training platforms that can provide essential knowledge and
skillsto carefor this vulnerable group. Immigrants have higher
rates of disability than host populations. socia disability
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posttraumatic stress disorder (PTSD) and major depression
[4,5], as well as physical disability such as cardiovascular
disease [6] and metabolic syndrome [7]. Unfortunately,
traumarrelated diagnoses are often missed in primary care [8].
The need for new methods of acquiring proper communication
skills is considered crucial, since most current systems
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incorporate theseimportant skillsinformally in clinical training
under supervision but with no direct focus on them.

Rapid technological progress during the last few decades has
enabled the development of innovative educational tools, most
often to supplement traditional medical curricula. Virtual
patients (VPs) are broadly defined as “interactive computer
simulations of real-life clinical scenarios for the purpose of
medical training, education, or assessment” [9]. They include
ahighly diversegroup of platformsthat, sincethefirst published
description in the early 1970s (10), have been developed and
studied thoroughly and shown to provide a redlistic, reliable,
safe, and consistent learning environment for enhancing various
aspects of knowledge and skills, including clinical reasoning,
clinical decision making, communication, and history taking
[10-15].

Very few studies have explored implementation of VPs by
psychiatrists[16-19], and to the best of our knowledge, no other
VP system dedicated to traumatized refugees has been described,
although virtual reality has recently been used and studied as a
means of providing exposure therapy for veterans with
combat-related PTSD [20]. Previous papers published by our
research team examined our system in terms of various aspects
of user acceptance, expectations, attitudes, and educational
potentials [21-23] and obtained promising results. This study
examined the impact of atraining session with the VP system
on core knowledge related to PTSD symptomatology and
clinical management, as well as basic communication skills.

Methods

Refugee Trauma Simulation System

We developed a VP system called Refugee Trauma Simulation
(RT-SIM) that portrays an adult Bosnian refugee (“Mrs K.")
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who presents severe symptoms of PTSD and major depression
(Figure 1). The VP is shown in video format by displaying
appropriate prerecorded sequences depending on the questions
asked by the user. The medica interview is conducted by
selecting questionsfrom alist based on suitable categories. The
user can physically examinethe VP, aswell as order |aboratory
and imaging tests (Figure 2). A preliminary assessment,
including a summary of the patient’s history, differential
diagnosis, and treatment plan is filled out by the learner upon
completion of the virtual consultation.

An individualized, automated feedback module provided by
both the VP and a virtual advisor (VA) follows. The feedback
by the VP gives the patient’s perspective of the consultation,
while the feedback by the VA focuses on more technical and
clinical aspects of PTSD diagnostic criteria, clinical
management, and basic communication skills. The feedback is
designed in accordance with the learner’s actual performance
and provides a brief and relevant theoretical background.

For example, if the learner did not sufficiently examine the
patient’s trauma history, the VA commented: “I do not think
that you sufficiently examined the patient’s trauma history by
asking enough relevant questions about traumatic events. This
isimportant in order to investigate exposure to eventsthat could
involve actual or threatened death or serious injury, or athreat
to the physical integrity of self or others. If the patient reacted
with intense fear, hel plessness, or horror during such exposure,
the first criterion for PTSD according to DSM-IV has been
fulfilled”. A more detailed description of the construction of
the feedback module was presented in a previously published
study [23].

Figure 1. Screenshot of the RT-Sim system presenting the history-taking interview module.

Medical Interview

Elapsed Time: 0min

Physical Exam
Labs/Imaging
Additional Data

Screening Instruments

Please, select ;;cl.lr question in the
drop-down list undemeath.

Then click on the Submit button to
get the patient answer!

» (3 Introduction

» (2] Chief Complaint

* (] Medications & Allergies

> (%) Lifestyle

» (1] Family and Social History

» (1) Pastand Current Health Status
» (1] Current Psychiatric Status

» (2) Orientation

http://www.jmir.org/2015/2/e46/

XSL-FO

RenderX

Assessment

JMed Internet Res 2015 | vol. 17 | iss. 2| e46 | p. 2
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Pantziaras et al

Figure 2. Screenshot of the RT-Sim system presenting the laboratory and imaging module.
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Design and Evaluation Outcomes

In response to email invitations sent by the department heads
at three major university hospitals in Sweden, 32 psychiatric
residents agreed to participate in our study. The participants sat
in silent group rooms under supervision and were asked to
interact with the VP for up to 45 minutes as they would in a
real-life clinical encounter.

The pre-interaction and post-interaction outcome was a
knowledge test consisting of 11 multiple-choice questions that
were linked to thefollowing fields: diagnostic criteriaof PTSD
according to the Diagnostic and Statistical Manual of Mental
Disorders, 4th edition (DSM-1V), clinical management of
patients with PTSD, and theoretical aspects of basic
communication skills. The highest possible score for each test
was 11 (each correct answer generating 1 point). Multiple
response items, for which more than one answer was keyed as
correct, were so indicated. A follow-up test, hosted by the
Karolinska Institutet online learning management system
(Ping-Pong), was given several weeks later. All three tests
(pre-interaction, post-interaction, and follow-up) consisted of
identical multiple-choice questions, though appearing in
different orders. After completion of thetests, no feedback about
the success rate or correct answers was provided to the
participants. Explicit instructions stated that no outside help
was allowed during the follow-up online test. An advisory
opinion by the Stockholm Regional Ethical Review Board
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(2011/321-31/3) was obtained for this study, and informed
consent was obtained from all of the participants.

Statistical Analysis

Stata/IC 12.1 for Mac was used for statistical analysis of the
data. We used descriptive statisticsto analyze demographic data
and the matched-pair t test in order to estimate changes in the
scores between pre-interaction, post-interaction, and follow-up
tests. Participantswho did not complete the follow-up test were
excluded from that particular analysis. P values <.05 were
regarded as evidence of statistical significance.

Results

All of the participants (N=32; 12 males, 20 females) completed
the pre-interaction and post-interaction knowledge test.
Twenty-six (81%) of the participants completed the online
follow-up knowledge test (9 males, 17 females). The mean age
was 35.6 (female: 35.5, men: 35.9; range 28-51), while their
mean experience as psychiatric residentswas 2.3 years (female:
2.4, men: 2.1; range 0-5). No statistically significant differences
in age and work experience between mae and femae
participants were found. The mean duration of the interactive
session with the patient was 68 minutes (min: 25; max: 110).
The mean time between the interactive session with the VP and
the online follow-up test was 79 days: 78 days for men and 79
days for women (not significant, P=.78).
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Table 1. Scoreson pre-interaction (Pre), post-interaction (Post), and follow-up (FU) knowledge test, overall, and by gender.
Participants Data N Mean SD Cl t df P
All
Pre 32 7.44 0.31 6.8-8.07
Post 32 8.47 1.65 7.86-9.06
FU 26 8.38 2.02 7.57-9.20
Pre vs Post -1.03 1.33 -1.51t0-0.55 -4.38 31 <.0012
Post vs FU 0.35 1.74 -0.36to 1.05 101 25 .32
Prevs FU -0.69 2.29 -1.61t00.23 -1.54 25 14
Male
Pre 12 7.08 2.02 5.80-8.37
Post 12 7.92 2.02 6.63-9.2
FU 9 8 245 6.12-9.89
Pre vs Post -0.83 119 -1.59t0-0.08 -2.42 11 03?2
Post vs FU 0.11 2.02 -1.451t01.67 0.16 8 .87
Prevs FU -0.67 2.00 -2.20t0 0.87 -1.00 8 .35
Female
Pre 20 7.65 1.60 6.90-8.40
Post 20 8.80 132 818942
FU 17 8.59 1.80 7.66-9.52
Pre vs Post -1.15 142 -1.82t0-0.48 -3.61 11 .0022
Post vs FU 0.47 1.62 -0.36t0 1.31 119 8 .25
Prevs FU -0.71 249 -1.99t0 0.58 -1.17 8 .26

gtatistically significant.

Table 1 shows the mean scores on the pre-interaction,
post-interaction, and follow-up knowledge test, both overall
and by gender. The mean pre-interaction scorewas 7.44 (male:
7.08, female: 7.65, non significant), and the mean
post-interaction score was 8.47, demonstrating an improvement
of 1.03 points, which was highly statistically significant overall
(P<.001) and by gender (male: P=.03, female: P=.002). The
mean score on the follow-up knowledge test was 8.38, higher
than the pre-interaction score by 0.69 points, which was not
statistically significant. The follow-up score was 0.35 points
lower than the post-interaction score, which was not statistically
significant. Similar results were found when the data were
analyzed by gender.

Discussion

Principal Findings

This paper describes a VP system that was constructed as a
platform for training clinica management of traumatized
refugees and was evaluated in terms of impact on the learner’s
core knowledge of PTSD symptomatology and clinical
management, as well as basic communication skills.

To the best of our knowledge, only one published study has
previously evaluated how VPs facilitate core knowledge in the
field of psychiatry in general, finding no change in knowledge

http://www.jmir.org/2015/2/e46/

of PTSD symptoms pre-intervention and post-intervention [24].
Our results indicated a highly significant improvement on the
knowledge test immediately after the training session with the
VP The fact that our participants did not receive any feedback
about the success rate or correct answers after completion of
the tests dramatically reduces the possibility that the
improvement was due to recall rather than actual knowledge
gain. The results were better on the follow-up test than the
pre-interaction test but had declined and the improvement was
no longer statisticaly significant. As far as our rather small
sample alows, we can therefore conclude that a single session
with the VP is not sufficient to produce a long-term impact on
knowledge, which is consistent with previous findings that
improvements in the performance of diagnostic tasks due to
short-term training are not long-lasting [25]. We propose
research about the impact of repeated sessions over a course of
several months on the durability of acquired knowledge.

It has been suggested that VPs are not an ideal methodology
for facilitating core knowledge, given potential cognitive
overload and the fact that less interactive methods might be
more effective [26]. Based on the system described above, we
propose a VP model that combines experiential learning, as
presented by Kolb [27], through active training in a redlistic
and appealing virtual environment, enhanced by short theoretical
frameworks integrated into automated feedback. Our results
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support the hypothesis that this additional element can make
VP systems valuable in the acquisition of core knowledge in
addition to developing skills such as clinical reasoning and
decision-making.

Limitations

A limitation on the generalizability of our conclusions wasthe
rather small sample of resident psychiatrists with similar work
experience and expertise. Moreover, although the pre-interaction
and post-interaction testswere conducted in astrictly controlled
environment with no accessto outside help, the possibility that
participants, despite clear instructions, obtained such help during
the follow-up test in an online, non-controlled environment
cannot be ruled out.

For this prospective study, we used a single-subject design,
whichiscommon in applied fields of education and psychology
for which subjects serve astheir own controls[28]. Thisdesign
can be effectively used to eval uate the impact of anintervention
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(such as virtual patients) that has not been widely studied and
provide an initial clue as to its effectiveness before planning
larger-scale studies with other designs and populations.
However, a limitation of this methodology is its inability to
know how acontrol group receiving another form of intervention
would perform. On the other hand, a review [26] showed that
it is difficult to make a comparison with a control group that
receives traditional forms of education, such aslectures, in this
area since clinical reasoning demands exposure to the actual
situation (as provided by clinical practice or various forms of
simulation).

Conclusion

As a next step, we intend to conduct a randomized controlled
trial that examines cognitive outcomes of using severa VP
cases, aswell asactual patient outcomes. Future studies should
also include the impact of working with the VP in pairs or
groups, either at alocal level or online.

The authors would like to thank Olivier Courteille, PhD, for hisinvaluable support in developing the RT-Sim system.

Conflictsof I nterest
None declared.

References

1.  UN HighCommissioner for Refugees (UNHCR). UNHCR Global Trends: Displacement, The New 21st Century Challenge.

2012. URL: http://reliefweb.int/sites/reliefweb.int/fil es/resources UNHCR%20GL OBA L %20TREND S%202012_V 05.pdf

[accessed 2014-03-13] [WebCite Cache ID 602dV|NFi]

2.  Ekblad S, Kastrup MC. Current research in transcultural psychiatry in the Nordic countries. Transcult Psychiatry 2013
Dec;50(6):841-857. [doi: 10.1177/1363461513511181] [Medline: 24301661]

3. Hollander AC, Bruce D, Ekberg J, Burstrém B, Ekblad S. Hospitalisation for depressive disorder following
unemployment--differentials by gender and immigrant status. a popul ation-based cohort study in Sweden. J Epidemiol
Community Health 2013 Oct;67(10):875-881. [doi: 10.1136/jech-2013-202701] [Medline: 23868528]

4.  Sledjeski EM, Speisman B, Dierker LC. Does number of lifetime traumas explain the relationship between PTSD and
chronic medical conditions? Answers from the National Comorbidity Survey-Replication (NCS-R). J Behav Med 2008
Aug;31(4):341-349 [FREE Full text] [doi: 10.1007/s10865-008-9158-3] [Medline: 18553129]

5.  MallicaRF, Mclnnes K, Pham T, Smith Fawzi MC, Murphy E, Lin L. The dose-effect rel ationships between torture and
psychiatric symptomsin Vietnamese ex-political detainees and a comparison group. J Nerv Ment Dis 1998

Sep; 186(9):543-553. [Medline: 9741560]

6.  Coughlin S. Post-Traumatic stress disorder and cardiovascular disease. I n; Post-traumatic stress disorder and chronic health
conditions. Washington DC: American Public Health Association; 2012:165-186.

7.  Rasmusson AM, Schnurr PP, ZukowskaZ, Scioli E, Forman DE. Adaptation to extreme stress: post-traumatic stress disorder,
neuropeptide Y and metabolic syndrome. Exp Biol Med (Maywood) 2010 Oct;235(10):1150-1162. [doi:

10.1258/ebm.2010.009334] [Medline: 20881319]

8.  Taubman-ben-ari O, Rabinowitz J, Feldman D, Vaturi R. Post-traumatic stress disorder in primary-care settings: prevalence
and physicians' detection. Psychol Med 2001 Apr 12;31(03):555-560. [doi: 10.1017/S0033291701003658]
9. Ellaway R, Poulton T, Fors U, McGee JB, Albright S. Building avirtual patient commons. Med Teach 2008;30(2):170-174.

[doi: 10.1080/01421590701874074] [Medline: 18464142]

10. Fleetwood J, Vaught W, Feldman D, Gracely E, Kassutto Z, Novack D. MedEthEx Online: a computer-based learning
program in medical ethics and communication skills. Teach Learn Med 2000;12(2):96-104. [doi:

10.1207/S15328015TLM 1202 7] [Medline: 11228685]

11. Stevens A, Hernandez J, Johnsen K, Dickerson R, Raij A, Harrison C, et al. The use of virtual patients to teach medical
students history taking and communication skills. Am J Surg 2006 Jun; 191(6):806-811. [doi: 10.1016/j.amjsurg.2006.03.002]

[Medline: 16720154]

12. McGee JB, Neill J, Goldman L, Casey E. Using multimedia virtual patients to enhance the clinical curriculum for medical
students. Stud Health Technol Inform 1998;52 Pt 2:732-735. [Medline: 10384556]

http://www.jmir.org/2015/2/e46/

JMed Internet Res 2015 | vol. 17 |iss. 2| e46 | p. 5
(page number not for citation purposes)


http://reliefweb.int/sites/reliefweb.int/files/resources/UNHCR%20GLOBAL%20TRENDS%202012_V05.pdf
http://www.webcitation.org/

                                                6O2dVjNFi
http://dx.doi.org/10.1177/1363461513511181
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24301661&dopt=Abstract
http://dx.doi.org/10.1136/jech-2013-202701
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23868528&dopt=Abstract
http://europepmc.org/abstract/MED/18553129
http://dx.doi.org/10.1007/s10865-008-9158-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18553129&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9741560&dopt=Abstract
http://dx.doi.org/10.1258/ebm.2010.009334
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20881319&dopt=Abstract
http://dx.doi.org/10.1017/S0033291701003658
http://dx.doi.org/10.1080/01421590701874074
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18464142&dopt=Abstract
http://dx.doi.org/10.1207/S15328015TLM1202_7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11228685&dopt=Abstract
http://dx.doi.org/10.1016/j.amjsurg.2006.03.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16720154&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10384556&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Pantziaras et &

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

Srinivasan M, Hwang JC, West D, Yellowlees PM. Assessment of clinical skills using simulator technologies. Acad
Psychiatry 2006;30(6):505-515. [doi: 10.1176/appi.ap.30.6.505] [Medline: 17139022]

Papadopoulos L, Pentzou AE, Louloudiadis K, Tsiatsos TK. Design and evaluation of a simulation for pediatric dentistry
in virtual worlds. JMed Internet Res 2013;15(11):e240 [FREE Full text] [doi: 10.2196/jmir.2651] [Medline: 24168820]
Georg C, Zary N. Web-based virtual patients in nursing education: development and validation of theory-anchored design
and activity models. JMed Internet Res 2014;16(4):e105 [FREE Full text] [doi: 10.2196/jmir.2556] [Medline: 24727709]
Lin CC, Wu WC, Liaw HT, Liu CC. Effectiveness of avirtua patient program in a psychiatry clerkship. Med Educ 2012
Nov;46(11):1111-1112. [doi: 10.1111/medu.12020] [Medline: 23078700]

Kenny P, Parsons TD, Gratch J, Leuski A, Rizzo AA. Virtual patients for clinical therapist skills-training. Lecture Notes
In Computer Science 2007;4722:197. [doi: 10.1007/978-3-540-74997-4_19]

Kenny P, Parsons TD, Gratch J, Rizzo AA. Evaluation of Justina: avirtual patient with PTSD. In: Intelligent Virtual Agents:
Lecture Notes In Computer Science. Berlin Heidelberg: Springer-Verlag; 2008:394-408.

Williams K, Wryobeck J, Edinger W, McGrady A, Fors U, Zary N. Assessment of competencies by use of virtual patient
technology. Acad Psychiatry 2011;35(5):328-330. [doi: 10.1176/appi.ap.35.5.328] [Medline: 22007093]

Rizzo A, Hartholt A, Grimani M, Leeds A, Liewer M. Virtual Reality Exposure Therapy for Combat-Related Posttraumatic
Stress Disorder. Computer 2014 Jul;47(7):31-37. [doi: 10.1109/MC.2014.199]

Ekblad S, Mollica RF, Fors U, Pantziaras |, Lavelle J. Educational potential of avirtual patient system for caring for
traumatized patientsin primary care. BMC Med Educ 2013;13:110 [FREE Full text] [doi: 10.1186/1472-6920-13-110]
[Medline: 23957962]

Pantziaras |, Courteille O, MollicaR, Fors U, Ekblad S. A pilot study of user acceptance and educational potentials of
virtual patientsin transcultural psychiatry. Int JMed Educ 2012 Jul 21;3:132-140. [doi: 10.5116/ijme.5004.7c78]
Pantziaras |, Fors U, Ekblad S. Virtual Mrs K: The learners expectations and attitudes towards a virtual patient system in
transcultural psychiatry. J Contemp Med Edu 2014;2(2):110. [doi: 10.5455/jcme.20140627042240]

Pataki C, Pato MT, Sugar J, Rizzo AS, Parsons TD, St George C, et al. Virtual patients as novel teaching toolsin psychiatry.
Acad Psychiatry 2012 Sep 1;36(5):398-400. [doi: 10.1176/appi.ap.10080118] [Medline: 22983473]

McGuire C, Hurley RE, Butterworth JS. Auscultatory skill: gain and retention after intensive instruction. JMed Educ 1964
Feb;39:120-131. [Medline: 14121249]

Cook DA, TriolaMM. Virtual patients: acritical literature review and proposed next steps. Med Educ 2009
Apr;43(4):303-311. [doi: 10.1111/].1365-2923.2008.03286.x] [Medline: 19335571]

Kolb DA. Experiential learning: experience asthe source of learning and devel opment. Englewood Cliffs, NJ: Prentice-Hall;
1984.

Cooper JO, Heron TE, Heward WL. Applied behavior analysis. Upper Saddle River, NJ: Pearson/Merrill-Prentice Hall;
2007.

Abbreviations

DSM-1V: Diagnostic and Statistical Manual of Mental Disorders 4th edition
PTSD: posttraumatic stress disorder

VA: virtual advisor

VP: virtual patient

Edited by G Eysenbach; submitted 29.04.14; peer-reviewed by D Davies, R Ellaway; comments to author 11.09.14; revised version
received 21.10.14; accepted 08.11.14; published 16.02.15

Please cite as:

Pantziaras|, Fors U, Ekblad S

Training With Mirtual Patientsin Transcultural Psychiatry: Do the Learners Actually Learn?
J Med Internet Res 2015;17(2): e46

URL: http://Mmwww.jmir.org/2015/2/e46/

doi: 10.2196/jmir.3497
PMID: 25689716

©loannis Pantziaras, Uno Fors, Solvig Ekblad. Originaly published in the Journal of Medical Internet Research
(http://lwww.jmir.org), 16.02.2015. Thisis an open-access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete

http://www.jmir.org/2015/2/e46/ JMed Internet Res 2015 | vol. 17 |iss. 2| e46 | p. 6

(page number not for citation purposes)


http://dx.doi.org/10.1176/appi.ap.30.6.505
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17139022&dopt=Abstract
http://www.jmir.org/2013/11/e240/
http://dx.doi.org/10.2196/jmir.2651
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24168820&dopt=Abstract
http://www.jmir.org/2014/4/e105/
http://dx.doi.org/10.2196/jmir.2556
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24727709&dopt=Abstract
http://dx.doi.org/10.1111/medu.12020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23078700&dopt=Abstract
http://dx.doi.org/10.1007/978-3-540-74997-4_19
http://dx.doi.org/10.1176/appi.ap.35.5.328
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22007093&dopt=Abstract
http://dx.doi.org/10.1109/MC.2014.199
http://www.biomedcentral.com/1472-6920/13/110
http://dx.doi.org/10.1186/1472-6920-13-110
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23957962&dopt=Abstract
http://dx.doi.org/10.5116/ijme.5004.7c78
http://dx.doi.org/10.5455/jcme.20140627042240
http://dx.doi.org/10.1176/appi.ap.10080118
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22983473&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14121249&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2923.2008.03286.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19335571&dopt=Abstract
http://www.jmir.org/2015/2/e46/
http://dx.doi.org/10.2196/jmir.3497
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25689716&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Pantziaras et &

bibliographic information, alink to the original publication on http://www.jmir.org/, aswell asthis copyright and licenseinformation
must be included.

http://www.jmir.org/2015/2/e46/ JMed Internet Res 2015 | vol. 17 | iss. 2| e46 | p. 7
(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

