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VIGNETTE 1*
Sheila is a virtual patient who
was diagnosed with rheumatoid
arthritis (RA) 2 years ago and initially
treated with sulfasalazine. Six months
later, her symptoms had not improved and
treatment was switched to methotrexate
(MTX) 25 mg/wk; however, now her joint
symptoms have worsened. She feels
fatigued and has morning stiffness.
After taking a virtual history by selecting
scripted questions and test options, you
diagnose MTX resistance and increase
the MTX dose. On selection of this option,
expert feedback tells you that this option
is not considered an effective option for
patients with an inadequate response
to MTX, and further, that the recently
updated American College of Rheumatology
guidelines suggest switching to a biologic
agent at this stage. Sheila gives you the
opportunity to apply these recent updates to
the RA treatment algorithm and to see her
outcomes.

*The simplicity of this case vignette belies the
complexity of this type of patient encounter within
the capabilities of a simulation platform, but is
presented here as conceptual

Overview

H

ealth professionals encounter many complex clinical scenarios
in their daily practice. To be prepared to deal effectively
and competently with a range of patient presentations
and clinical experiences, clinicians need to be aware of
an accumulating array of diagnostic, therapeutic, and care
management innovations and to consider a vast repository of biomedical and
clinical information for a given patient. Therefore, clinicians need exposure
to education that will help them develop the necessary skills for patient
assessment, diagnosis, and evaluation; teach them how to recognize symptoms
and treatment adverse effects; and explore complex clinical scenarios that need
critical thinking and collaboration.
Virtual patient simulation (VPS) is a proven educational modality that provides
opportunities for clinicians to execute clinical tasks and test newly acquired
knowledge in scenarios similar to those they can anticipate in a clinical setting,
without putting either their patients or themselves at risk. VPS-based educational
activities provide opportunities for learners to apply relevant clinical knowledge,
make appropriate decisions, and practice skills in a consequence-free learning
environment. Throughout an educational activity, learners receive feedback on their
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decisions, potential consequences, and where necessary, alternative decisions they
could have made. An ideal VPS also allows for identification of healthcare provider
preferences for certain decisions when more than one decision is plausible, as
well as the rationales behind those decisions. When designed with these principles
in mind, VPS-based education has the potential to not only enhance provider
performance but also improve patient outcomes and healthcare quality.

Evidence-Based Education: From Flexner
to Flexibility
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Education for healthcare professionals has been steadily shifting from the passive,
nonparticipant medical education model outlined by Abraham Flexner in the early
20th century to formats that support deep learning, which are designed to ensure
clinicians can translate their learning into high-quality, low-cost, safe clinical practice.1-3
In medical education, competency-based learning has largely replaced the objectivesbased, “see one, do one” approach. More widely in healthcare education, interactive,
experiential learning has replaced passive information delivery, and lifelong,
continuous learning has emerged as the preeminent continuing education model
best suited to support the needs of an evolving healthcare system and the healthcare
professionals charged with delivering patient care.2-4 Such a model is especially
pertinent for modern healthcare delivery because the volume of biomedical knowledge
continues to accumulate rapidly, and the clinical information clinicians must consider
for a given patient is vast.2,4
As part of the welcome trend toward experiential education for health professionals,
simulation-based education has emerged as a flexible innovation with the potential to
not only deepen and reinforce learning but also change clinical behavior and improve
patient outcomes.

What is Simulation-Based
Education?

Simulation in healthcare
education replaces or amplifies
real patient experiences with
guided experiences designed
to replicate real health
encounters, using interactive
modalities such as lifelike
mannequins, physical models,
standardized or virtual
patients, or screen-based
patients.5-6

Nonetheless, there are
A broad range of simulations
particular challenges to the
is used to amplify patient
widespread adoption of real-life
experiences, mirror real-world
simulation (i.e., mannequins
clinical reasoning challenges,
or standardized patients), not
least because this approach
and enable clinicians to practice
can be expensive when the cost
procedural or surgical skills
of simulation facilities, initial
in
scenarios that replicate real
investment into and ongoing
health encounters.1
maintenance of equipment,
and technical support for
virtual worlds are considered.8
These modalities are also constrained by the need for one-to-one interaction with
the user, limiting the number of simultaneous training sessions.

Virtual Patient Simulation: A Proven Education Modality
As part of this trend toward simulation, computerized, online clinical case
simulations, or VPS, have emerged as an especially appealing particular educational
resource. Notably, more than 60% of medical schools now provide some type of
curriculum using online virtual patient cases,6 and VPS is increasingly endorsed
as an evidence-based, interactive learning format in continuing education for
healthcare professionals.9
Effective VPS is characterized by credible, case-based, situated learning activities that
address the complexity of specific clinical domains and support transfer of knowledge
and skills beyond the specific learning situation. Learners encounter virtual patients in
an adaptive, controlled, and safe environment that is specifically designed to provide
an authentic approximation of clinical practice. This environment allows learners to
assume the role of an active protagonist who is treating a real patient, presenting
with real concerns and issues, and supports experiential learning by giving health
professionals control over their pace of learning.

Simulation is broadly defined
as an educational modality that
replicates clinical practice in a
controlled, authentic environment.6
In healthcare education,
simulations vary in their levels
of sophistication and complexity
from physical and physiological
mannequins, such as Resusci®Anne and SimOne, pioneered
in the 1960s to teach clinicians
how to manage critical cardiac
and anesthetic events, to devices
and part-task trainers designed to support procedural skill practice and live actors,
standardized patients, and other highly stylized and digital solutions.5,7-8

A robust body of research consistently associates simulation-based healthcare
education such as VPS with better outcomes for knowledge, skill, behavior change,
faster learning, and better long-term retention.4,8,10-14

Simulation has expanded as an education modality in part because of time constraints
for learning, and the challenges for healthcare professionals of keeping up to date with
rapidly emerging clinical and scientific data. Accordingly, simulation-based education
in medical and nursing schools has been steadily growing to teach and assess clinical
knowledge; complex, technical skills that require repetitive practice (e.g., catheter
insertion, blood draw, endoscopic procedures); and low-frequency events that require
high acuity (e.g., cardiac arrest procedures).6,7 Relatedly, hospitals and other healthcare
organizations are increasingly using simulation in team training as part of their response
to public pressures to improve patient safety and quality of care.4

Third, based on the educational principle of deliberate practice, simulation-based
healthcare education formats, such as VPS, help learners achieve success through
repetition with increasing levels of difficulty. This approach can help learners
progress from novice to mastery levels of competence through a knowledge-inaction process that, when integrated within a curriculum and supported by clearly
defined performance and outcomes metrics, has a larger effect on skill development
and patient outcomes than nonmastery learning.16 Mastery learning builds
confidence in clinical decision-making by ensuring learners achieve a rigorously
defined benchmark before progressing to the next level. For healthcare professionals,

Research shows that simulationbased education in healthcare is
effective when it includes the
following features:2,4,9,17
Functional fidelity in the
responsiveness of and range of
variation in virtual patients
Freedom to make and learn from
mistakes without peer judgment
Feedback or personalized,
constructive, diagnostic debriefs
that allow learners to review the
consequences of their choices or
actions
Formative assessment that
establishes a clear performance
baseline and allows learners to view
and track their progress
Opportunities to repeat actions
or choices and plan for behavior
change according to objective
indicators of performance

So which education design features uniquely position
VPS to support these outcomes?
First, the VPS format provides learners with spaces that allow them freedom to
experiment as well as permission to fail and learn from their mistakes.2 Second,
direct process and outcome feedback on learners’ decisions and actions concerning
each individual patient case, combined with opportunities to review decisions and
the consequences of those decisions, allow learners to make real-time clinical
course corrections. This process of review and reflection in response to feedback
supports behavior change by building a repertoire of patient encounters and clinical
problem solving, which learners can transfer from virtual to real clinical settings.15
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VIGNETTE 2
In response to instant,
formative, guidance on your
treatment selections, you
determine that a combination
treatment with MTX and biologic
agents is the most suitable
for this patient, Guidance on
your final selected option tells you that this
follows the most-up-to-date guidelines for
treating RA.
The guidance includes the approval status,
efficacy/tolerability profiles, evidence-based
recommendations, recent clinical trial data,
and/or alternative treatment options for this
patient.
In the after-action review of your
performance, you learn that the Key Opinion
Leader who authored this case recently
treated a similar patient to Sheila in real life,
and at a 4-week follow-up saw decreased
disease activity.

MedSims is Medscape Education’s
proprietary simulation-based education
architecture. MedSims virtual patient
simulations enhance learning via visually
appealing and immersive experiences
that target multiple learning styles and
incorporate formative assessments with
powerful metrics and clinical guidance on
performance for a given scenario. MedSims
has the unique advantage of capturing
clinicians’ decisions and preferences
as they would in real-life practice and
providing insights into the rationales for
their treatment selections out of the several
available therapies.
Accelerate clinician learning and patient
outcomes via VPS. To learn more, visit
Medscape.org/vision or contact Chris
Hoffman at choffman@medscape.net.
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that also means faster transfer of learning
to real-world practice,1 especially when
accompanied by the National Committee
for Quality Assurance’s (NCQA) formula for
improvement: measure, analyze, improve,
and repeat.

Learning and skill
development are
accelerated when learners
have permission to fail and
learn from their mistakes.

From the Imitation Game
to Real-World Success
VPS has come of age as a vital education modality furnished to close the gap
between seeing and doing; knowing and knowing how, and in so doing, can reduce
the burden of clinical training on patients and establish consistent standards
in clinician proficiency.1,8 Although the science of simulation is still developing,
having been stimulated by a recent $5 million grant from the Agency for Healthcare
Research and Quality’s (AHRQ) patient safety program, the value of simulationbased education such as VPS for improving performance has been validated
by many studies across different clinical settings and disciplines.18,19 Overall,
these studies point to the downstream benefits of this educational modality for
reducing medical error,19 creating direct efficiencies in care, improving patient
outcomes, and, potentially in achieving the goals of the Triple Aim: to deliver better
care, improve health, and lower costs.1 In short, what is learned in the simulated
environment — applying relevant clinical knowledge, making appropriate decisions,
and practicing skills — transfers well to real-world situations and translates into
changed behavior.7,20
In the last decade, the wider availability of broadband internet and access to
sophisticated multimedia devices have made high-fidelity VPS experiences both
attainable and more accessible to learners.7 Such VPS fidelity will be critical for
reaching Millennial clinicians and beyond — a generation already immersed in
multimedia and web-based games and more fully engaged by electronic media
and audio-visual stimulation than previous generations.21-23 When aligned with
instructional design accompanied by clear learning objectives, authentic scenarios,
constructive feedback, and opportunities for repetition,24 VPS in continuing
education is especially appropriate for deliberate practice in patient assessment,
diagnosis, and evaluation skills; recognizing symptoms and treatment adverse
effects; and exploring complex clinical scenarios.
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