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Abstract

Objectives Simulation-based methodologies are increasingly
used in undergraduate medical education to expand students’
exposure to complex clinical scenarios. Engagement of stu-
dents in these simulation-based methodologies is a key deter-
minant of their success in learning. Thus, the authors conduct-
ed a systematic review to (1) identify simulation methods in
use within the undergraduate psychiatry curriculum and (2)
assess learner engagement using these methods.

Methods Following a PRISMA methodology, the authors
searched MEDLINE, ERIC, and PsychINFO databases from
1977 to 2015. Studies applying simulation in undergraduate
psychiatric education were reviewed. The depth of learner
engagement was assessed using Kolb’s four-stage learning
cycle.

Results Of 371 publications identified, 63 met all the inclu-
sion criteria: 48 used standardized patients and 16 used online
or virtual learning case modules. Only one study used high
fidelity mannequins. Three studies satisfied multiple stages in
Kolb’s Learning Cycle, including a single study that addressed
all four domains.

Conclusions Despite the varied uses of simulation across oth-
er health disciplines, there were few novel or innovative uses
of simulation in undergraduate psychiatric education since the
last review in 2008. Expanding on the use of simulation to
improve communication, build empathy, and decrease stigma
in psychiatry is essential given the relevance to all facets of
medical practice. Given the complexity of psychiatry,
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simulation interventions should extend beyond communica-
tion scenarios. Medical students need more opportunities to
reflect and debrief on simulation experiences and integrate
learning into new contexts. Faculty development should focus
on these novel approaches to simulation to deeply engage
learners and enhance outcomes.

Keywords Psychiatry - Undergraduate - Medical student -
Simulation

The use of simulation methodologies in medical education has
greatly expanded in recent years [ 1, 2]. Psychiatry in particular
is a discipline that stands to benefit from this expansion.
Simulation is the promotion of understanding through doing
and also offers the opportunity to merge theory with practice
[3]. In order to master many of the complex scenarios that
arise in psychiatry, the learner must be truly engaged in the
process. Ideally, there should be carryover into future practice
or a transformation in the learner rather than end at a concrete
experience [2, 3].

One author raised the point that those conducting simula-
tions need to understand what draws the learner to the simu-
lation and what factors make it an unparalleled educational
experience [3]. To this end, Clapper explored the various
models of adult learning theory and how this can impact sim-
ulation methodology and learner engagement [3]. He also ac-
knowledged the impracticality of exploring every learning
theory that can impact simulation but highlighted some core
concepts which should be captured to ensure the learner has an
optimal or transformative experience [3]. These core concepts
include a safe learning environment, promoting collaboration,
and incorporating activities that encourage exploration of al-
ternative personal perspectives and critical reflection [3].
Martimianakis and Albert argued the importance of
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incorporating theory in medical education research and using
it to better understand educational phenomenon [4]. They
highlighted that adopting a theory-based approach is key in
connecting concepts with applications and challenging as-
sumptions [4]. In order to enhance learner engagement in sim-
ulation, Clapper highlights the importance of incorporating
experiential learning theory and the utility of Kolb’s Cycle [3].

Within psychiatric education, simulation allows for expo-
sure to a variety of patient cases and a broader range of psy-
chopathology than would otherwise be consistently available.
It also allows for observation and the honing of interviewing
techniques and can be used to evaluate clinical skills. For
example, there is evidence that the use of standardized patients
(SP’s) enables psychotherapy teaching [5, 6]. Standardized
patients provide an opportunity for real-time feedback and
for reflection on performance, which are not typically avail-
able to trainees after each patient interaction [2].

Undergraduate medical education in particular is increas-
ing the use of simulation-based methodologies to expand stu-
dents’ exposure to complex clinical scenarios [7, 8]. As class
size increases, this approach can facilitate large group sessions
by allowing one patient encounter to be videotaped or ob-
served from another room. It also mitigates potential harm
arising from vulnerable patients interacting with an inexperi-
enced student or large groups [9, 10]. In addition, many clin-
ical clerkships in psychiatry offer a limited time frame and
narrow scope of exposure to psychiatry in any given clinical
setting [2]. The use of various simulation methodologies in the
undergraduate setting can therefore facilitate exposure to a
wide variety of patients in a short time span. It can also broad-
en the complexity of their case exposure which can serve to
further enhance their clinical acuamen [2]. There is also support
for the use of simulation in teaching more specialized topics in
psychiatry, such as diagnosis and management of substance
abuse [11, 12].

Although a number of review papers examine the use of
simulation in undergraduate psychiatry, most focus exclusive-
ly on the use of standardized patients [1, 10].

Brenner and colleagues looked at the uses and limitations
of incorporating SPs in psychiatric education [9]. They found
that while SPs were thought to offer undisputed value in cer-
tain aspects of psychiatric education, challenges were also
highlighted such as the inability to foster an empathic interac-
tion and the failure to reproduce an interpersonal response that
reflects all the idiosyncrasies of real patients. There may also
be challenges to accessing an appropriate and skilled SP pool
for psychiatric cases or economic barriers to using them be-
yond high-stakes assessments [2, 13].

McNaughton and colleagues conducted a review of the
literature on psychiatric education and simulation in 2008.
Their review focused on both postgraduate and undergraduate
education but confined its scope to a detailed exploration of
live simulation modalities such as role-play and standardized
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patients. The authors discussed the use of these simulation
approaches in teaching, objective structured clinical examina-
tions, and high-stakes assessments and research. Areas of con-
cern and ethical issues were also highlighted such as the neg-
ative impact of simulating a psychiatric condition on the actor
and the importance of debriefing. This included reports of
mental and physical exhaustion due to the repetitive nature
of the work and to the blurring between the role assumed
and the person’s actual life. Conversely, there were also con-
cerns that the use of SPs do not provide an authentic emotional
depiction and can therefore inhibit the level of attention and
empathy evoked in the student [1]. While the paper explored
important considerations for using live simulation in psychi-
atric education, it was not a systematic review of the all the
existing literature in undergraduate psychiatry simulation.

Given that McNaughton and colleagues’ review was pub-
lished in 2008, and that interest in simulation in medical edu-
cation has continued to grow as reflected in the steady increase
in published papers since then, the authors thought it was
timely to conduct another review of the use of simulation in
undergraduate psychiatry education. This review incorporates
a novel focus on the ways in which learners are engaged
through the simulation experience. Earlier in this section, the
authors highlighted the various areas in which simulation-
based education can be utilized in undergraduate medical ed-
ucation. Improving clinical acumen requires that the simula-
tion intervention be of a high quality. This in turn can achieve
a transformative learning experience that promotes deeper re-
flection and allows for future application to clinical practice.
To this end, the authors were curious as to whether any of the
papers reviewed also discussed adult learning theory or used it
to guide the design of their simulation methodology.

We hypothesized that while the use of simulation in under-
graduate education is widely used, namely to support summa-
tive evaluations, there is limited evidence supporting its ability
to deeply engage the learner in an enduring way that extends
beyond a concrete experience.

This paper will perform the following:

1. Systematically examine the existing literature on simula-
tion methodologies used specifically within undergradu-
ate psychiatry education and provide an overview of the
most commonly used approaches to date.

2. Examine the quality of the simulation interventions used
and its potential impact on learner engagement.

Methods

This review followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines [14]. Keywords used for database searching included
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“psychiatry,” “undergraduate medical education,” “medical
student,” “simulation,” “standardized patients,” “role play,”
and “virtual reality.” Three databases were searched and were
selected based upon their medical (i.e., MEDLINE), psycho-
logical (i.e., PsychINFO), and educational (i.e., ERIC) focus.
The goal was to capture key aspects of simulation training in
psychiatry. All database searches were limited to abstract-lev-
el, English language, peer-reviewed articles published from
1977 to 2015.

EEINT3

Study Inclusion Criteria

Three inclusion criteria were used to narrow the search. First,
studies had to be in the area of psychiatry and secondly within
undergraduate education. Thirdly, studies had to describe an
educational intervention using a simulation methodology.

Abstracts of the 371 identified articles were reviewed by
two of the researchers (PA, LN) to determine whether the
articles met inclusion criteria. Of these, 281 were excluded
for the following reasons: duplicate article (e.g., same authors,
same study, different journal in which published), not under-
graduate focus, not psychiatry focus, or not describing a
simulation.

A manual-refined search was then conducted of the select-
ed articles. Of these 90 articles, 27 were further excluded for
the following reasons: not undergraduate focus (n=3), not
psychiatry focus (n=7), duplicate article (n=4), poorly de-
fined intervention or not simulation (n=4), review paper or
commentary (n=9) (Fig. 1).

Abstracts identified
(n=371)

Abstracts excluded
Duplicate abstracts or not relevant
(n=281)

Articles assessed for eligibility
(n=90)

Articles excluded
9 review paper or commentary
7 not psychiatry focus
4 poorly defined intervention or not simulation
4 duplicate article
3 not undergraduate focus
(n=27)

\4

Studies included in review
(n=63)

Fig. 1 PRISMA flow diagram

Analysis

Full texts of the final 63 articles were reviewed to determine
the depth of learner engagement during the simulation inter-
vention by applying Kolb’s Learning Cycle. The authors ex-
amined papers that described their simulation methodology to
see how well it aligned itself or corresponded with each of the
four stages of Kolb’s Cycle. This widely referenced and easily
understood adult learning model captures the goals and ele-
ments of a well-designed simulation learning activity [15, 16].
The authors are aware that there are many learning theories
that could be applied to simulation learning, however given
the experiential and simplistic nature of Kolb’s Cycle it has
particular appeal. Simulation-based education is rarely just a
passive or concrete experience and therefore should encom-
pass multiple facets of learning in order to be transformative.
Reflection is thought to be an integral part of the transforma-
tive learning process as is the ability to allow the new knowl-
edge or experience to guide future actions and change practice
[3] (Fig. 2).

Results

Standardized patients were the most common simulation
method used in undergraduate medical education (n =48 arti-
cles) [10, 17-63]. Sixteen of the papers made use of virtual or
online learning case modules for simulated experiences [13,
17-19, 21, 63-73]. Virtual patients (VP) technology is a
computer-based approach that is defined as “an interactive
computer simulation of real-life clinical scenarios for the pur-
poses of health care and medical training, education, or as-
sessment” [74]. VPs are seen as a valuable educational simu-
lation tool in promoting clinical reasoning and can facilitate an
important aspect of clinical learning [ 75]. Nine of the subset of
16 papers utilized virtual patients [13, 63—70]. Another small
subset of articles reviewed (n=2) simulation using audio

Concrete
Experience
(doing / having an
experience)

o

Active
Experimentation
(planning / trying out (reviewing / reflecting
what you have learned) on the experience)

k Abstract l

Conceptualisation
(concluding / learning
from the experience)

Fig. 2 Kolb’s Learning Cycle. McLeod, S. A. (2013). Kolb - Learning
Styles. Retrieved from www.simplypsychology.org/learning-kolb.html

\

Reflective
Observation
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sensory experiences (e.g., experiencing hallucinations and its
impact on learner empathy) [52, 76]. Five of the articles
reviewed simulated a psychiatric condition using role play
[22, 23, 77-79].

Two researchers examined the final set of 63 papers in
order to determine the depth of learner engagement.
Simulation is used in a myriad number of ways in psychi-
atric education to cover complex scenarios and to develop
specialized competencies. It was surprising to the authors
that none of the papers reviewed examined the impact of
the simulation intervention on the depth of learner engage-
ment. Furthermore, there was no mention made in any pa-
pers reviewed of adult learning theory explicitly applied to
understanding the impact of the simulated learning experi-
ence. Students who were asked to provide feedback on the
simulation modality used did not actually reflect on their
own performance in the simulation or how it facilitated
their learning [59, 70].

Kolb’s Learning Cycle (1984) was used to examine the
studies meeting the inclusion criteria. The vast majority of
papers reviewed (n=63) provided concrete experiences,
with 19 papers going one step further to include opportu-
nities for reflective observation [13, 17, 24-26, 41, 43,
48, 52, 54, 58, 64-606, 71, 72, 76, 78, 79]. Two papers
designed protocols that allowed learners to engage in the
third stage of Kolb’s Learning Cycle, abstract conceptual-
ization [60, 61].

Three studies met the required inclusion criteria and
satisfied multiple stages in Kolb’s Learning Cycle (1, 2,
3, and/or 4) in its design and execution. The final 63 papers
were summarized in Table 1 according to which stages of
Kolb’s Cycle they satisfied and the area of psychiatry in
which the simulation intervention was focused.

One study was highlighted in the results since it
encompassed all four of the key stages of Kolb’s
Learning Cycle [62]. This paper compared the use of iter-
ative hypothesis testing (IHT) in psychiatric education to
teaching as usual. In the IHT group, learners’ concrete
experiences (Kolb’s stage 1) were reinforced through video
films of simulated patients. Learners were then asked to
repeatedly refine their hypothesis through new data pre-
sented through additional video cases (Kolb’s stage 2, re-
flective observation, and stage 3, abstract conceptualiza-
tion). Participants were then assessed based on an applica-
tion of their learning though two cases using two simulated
patients represented by professional actors (Kolb’s stage 4,
active experimentation, and stage 1, concrete experience).
Findings of this study suggest that teaching IHT to medical
students in psychiatry may enhance their clinical ability to
recognize complex disease patterns within a short time
frame [62]. This could be integrated into recognized
models of teaching, such as simulation-based approaches.
Kahl and colleagues did not specifically reference any
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adult learning model (including Kolb’s Learning Cycle)
in their study’s design or analysis of their results [62].

Discussion

Despite the surge in interest in simulation in medical edu-
cation, there was a paucity of novel or innovative ap-
proaches implemented since the review by McNaughton
and colleagues in 2008. While other medical specialties
have expanded their use of technologies and medical sim-
ulation devices to train students, psychiatry continues to
maintain its tradition of communication-oriented scenarios
using live SP simulation. There is an increased awareness
for the need to educate physicians on how to better inte-
grate mental and physical health to improve patient care
[80]. Tt appears though that this has not extended into the
area of simulation-based medical education since only one
study utilized high-fidelity mannequins to teach under-
graduate students how to manage a patient who presented
with an altered mental status after overdosing on medica-
tions and alcohol [43]. Apart from fostering a better under-
standing of the overlap between medical and psychiatric
conditions, high fidelity simulation could be used to de-
mystify psychiatric procedures such as electroconvulsive
therapy, which might not be available at all training sites.

Virtual patients, whether in the form of live simulation,
computer-programmed avatars, or video cases were the sec-
ond most prevalent simulation intervention in this systematic
review. Virtual patient cases can be used to simulate complex
clinical scenarios that medical students may not otherwise
have the opportunity to encounter. However, in 2005, only
26 of 108 USA and Canadian medical schools used virtual
patients [81]. This is partly due to the high costs associated
with it [81], and to a limited understanding by faculty of how
to best use this technology [75, 82, 83]. This highlights a need
to educate faculty on the optimal use of new simulation-based
technologies, which can enrich the learning environment for
the medical student.

A unique contribution of this systematic review was its
emphasis on identifying the depth of learner engagement
as a critical issue in the simulation experience. Well-
designed simulations extend beyond the concrete experi-
ence and engage learners through reflective observation,
abstract conceptualization (typically through a debriefing
process), and active experimentation (i.e., application to
future practice). The finding that only one of the papers
reviewed met all four of the stages of Kolb’s Learning
Cycle further underscores that true, multi-faceted simula-
tion is not as well developed as it should be [62].
Contemporary summative evaluation of undergraduate
psychiatry students often utilizes standardized patients to
enhance the fidelity of a clinical encounter. These
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experiences can be resource intensive and it is therefore
crucial to ensure their full educational benefits are realized.
After careful review of the 63 articles, it appears that the
majority of learners engaged in simulation or formative
learning activities were not afforded the opportunity to
review their performance or participate in an inter-
professional team debrief on a scenario. These steps are
crucial to process key learning outcomes. Learners, fur-
thermore, are not given opportunities to apply their newly
acquired knowledge to real-life clinical situations as part of
the design of a simulation-based experience. These ab-
stractions and experimentations are not typically seen as
activities for faculty to follow-up on from the original sim-
ulation experience. This systematic review highlights an
opportunity for faculty to broaden their approach to simu-
lation design to derive greater benefits from these educa-
tional opportunities.

There are several limitations to this review. This system-
atic review captured only published studies. Novel, emerg-
ing uses of simulation may be found in industry reports or
in gray literature and therefore our results may reflect a
publication bias. Our review was limited by the great var-
iability in the descriptions of simulation designs. Some
methods used in the studies were described in detail, while
others required more inference as to whether a true simu-
lation experience was involved. Some of the studies
reviewed did not discuss in great depth the simulation de-
sign employed or explicitly mention if an adult learning
theory framework was applied. If the use of a debrief, for
example, was not explicitly mentioned, we did not credit
the study with achieving stage 2 (reflective observation) of
Kolb’s Learning Cycle. Therefore it was at times difficult
to determine the degree to which learners’ were engaged in
the simulation-based learning intervention. Only one study
met all stages of Kolb’s Cycle from our analysis of their
study, but the researchers did not explicitly frame their
study design around intent to deepen student engagement
or apply Kolb’s Cycle, which was our focus for analysis
[62]. As a result, this review may under-represent some of
the stages of Kolb’s Cycle that were met if authors did not
provide expanded descriptions around the learners’ pro-
cesses of engagement within their studies’ designs.

In summary, the literature review on simulation approaches
within undergraduate psychiatry suggests a continued empha-
sis on live simulation using SPs. The latter are often used to
provide a clinical experience for learners, in most cases, for
assessment purposes. Our review suggests that simulation in
undergraduate psychiatry education is beneficial for learners,
and can further be enhanced by examining how to deepen and
extend learning beyond the actual simulated experience. New
technologies such as virtual patient video cases and virtual
reality simulations may offer new opportunities to expand
simulation-based formative learning experiences to more

aspects of the undergraduate psychiatry curriculum. More em-
phasis should be placed on preparing faculty to use these new
simulation approaches to enhance learner outcomes.
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