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Abstract
Objectives A virtual standardized patient-based assessment simulator was developed to address biases and practical limitations in
existing methods for evaluating residents’ proficiency in psychopharmacological knowledge and practice.
Methods The simulator was designed to replicate an outpatient psychiatric clinic experience. The virtual patient reported
symptoms of a treatment-resistant form of major depressive disorder (MDD), requiring the learner to use various antidepressants
in order for the patient to fully remit. Test scores were based on the proportion of correct responses to questions asked by the
virtual patient about possible side effects, dosing, and titration decisions, which depended upon the patient’s tolerability and
response to the learner’s selected medications. The validation paradigm included a novice-expert performance comparison across
4th year medical students, psychiatric residents from all four post-graduate year classes, and psychiatry department faculty, and a
correlational analysis of simulator performance with the PRITE Somatic Treatments subscale score. Post-test surveys evaluated
the test takers’ subjective impressions of the simulator.
Results Forty-three subjects completed the online exam and survey. Total mean scores on the exam differed significantly across
all the learner groups in a step-wise manner from students to faculty (F = 6.10, p = 0.0001). Total mean scores by residency class
correlated with PRITE Somatic Therapies subscale scores (p < 0.01). The post-test survey mean Likert results ranged from 3.33
± 1.20 to 4.4 ± 0.79, indicating neutral to favorable responses for use of the simulator.
Conclusions This simulator demonstrated strong construct validity and high participant acceptability for assessing proficiency in
the psychopharmacologic treatment of MDD.
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The last three decades of outpatient psychiatry practice have
witnessed an increasing emphasis on psychopharmacology
over psychotherapy [1, 2]. Simultaneously, the armamentari-
um of psychotropic medications has grown substantially, with
over 20 medications now having marketing approval for the
treatment of major depressive disorder alone. Illnesses previ-
ously believed to be best treated primarily by psychotherapy,
such as substance use disorders [3] and some types of eating
disorders [4], now have pharmacological treatment options.
Moreover, the continuing expansion of mechanisms of action
[5, 6] utilized by newly approved drugs further increases the

psychopharmacology knowledge requirements for psychiatric
drug prescribers.

Theoretical education in psychopharmacology in psychia-
try residency programs is delivered through didactic lectures
and journal clubs, while practice-based learning occurs
through inpatient and outpatient psychiatry experiences which
provide opportunities to initiate medicines, monitor treatment
responses, and manage emerging side effects [7]. Currently,
residents’ psychopharmacology proficiency is measured by
their performance on the Psychiatry Residency In Training
Exam (PRITE) and through the Accreditation Council for
Graduate Medical Education (ACGME) Psychiatry
Milestone assessments completed by supervisory attendings.
However, these tools have significant limitations regarding
their ability to assess trainees’ psychopharmacologic knowl-
edge. The PRITE is a 300 question exam that psychiatric
residents take annually [8]. It assesses knowledge in a variety
of areas of psychiatry, including diagnostic assessment,
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epidemiology, and neurology, but psychopharmacology con-
stitutes < 15% of the questions. Additionally, the questions are
primarily presented using a short patient vignette followed by a
single-question, multiple-choice format. The vignettes do not
provide follow-up information or additional questions after the
initial question is answered. Consequently, the PRITE structure
provides for only very limited assessment of the depths of res-
idents’ psychopharmacology knowledge and ability to use
medication in a manner that reflects real-world practice.

The ACGME Psychiatry Milestones is an assessment tool
that provides a framework for evaluating behaviors or quali-
ties associated with a resident’s development as a physician
[9]. Attending physicians who work with residents complete
the form, indicating the level of knowledge or practice skills
the resident has achieved during the period of assessment. For
psychopharmacologic knowledge, this tool includes a single
item, “PC5 Somatic Therapies,” which subsumes a number of
behaviors related to “using psychopharmacologic agents in
treatment.” The scoring range for the item is 1–4, which lacks
adequate scale to capture the complexity of the psychophar-
macologic practice. For example, behaviors listed as part of
the highest level of competency, level 4, such as titrating dos-
ages and managing side effects, are often demonstrated by
first year residents working on inpatient units. As a result, this
milestone has very limited ability to discriminate junior from
senior residents and to identify specific areas of deficiency. A
second Milestones item, “MK5. Somatic Therapies,” requires
faculty to rate the resident’s medical knowledge of somatic
therapies, includingmedicines, electroconvulsive therapy, and
other emerging somatic therapies. Ratings on this item are
impressionistic rather than systematic, given the large number
of somatic therapies that exist and the reliance on clinical
discussions between resident and attending to make this de-
termination. The Milestones tool is also susceptible to the
recency effect [10], given that the faculty member’s assess-
ment is retrospective and thus likely to overweigh recent or
highly salient events or interactions. These limitations of
existing assessments point to the need for more specific, in-
depth, content-valid assessment of residents’ psychopharma-
cology knowledge and skills.

An alternative to paper exams and faculty impressions is
assessments conducted via simulators. When used for assess-
ment purposes, simulators have the advantage of eliminating
assessor biases because scoring is systematic and based on the
presence or absence of specific actions. Additionally, high-
fidelity simulators may provide realistic testing scenarios that
can more fully assess skills and knowledge than a multiple-
choice question-based exam. To date, simulators developed
for psychiatric uses have focused on enhancing or assessing
students’ communication and diagnostic skills; none, as far as
the authors know, have been developed to specifically assess
psychiatry residents’ proficiency in medication management
for depression [11].

The goal of this study was to develop an evaluative tool
that could eventually replace the PRITE and other forms of
theoretical evaluation. Herein, we report on a virtual standard-
ized patient (VSP)–based psychopharmacology simulator de-
veloped to provide a summative assessment of the learner’s
ability to initiate medication, adjust doses, and manage the
emerging side effects in a patient with treatment-resistant ma-
jor depressive disorder.

Methods

Exam development requires collecting validity evidence to
evaluate the appropriateness of the use, interpretations, or de-
cisions that arise from the exam results [12]. The Kane frame-
work for testing validity arguments for educational assess-
ments organizes the evidence into four categories: scoring,
generalization, extrapolation, and implications [13]. Scoring
pertains to how the test performance is translated into a score,
generalization pertains to how the score reflects test perfor-
mance, extrapolation pertains to how the score reflects real-
world performance, and implications pertain to how the score
influences decisions or actions that affect the learner (e.g.,
promotion, remediation). This study focused primarily on
collecting extrapolation data in the form of novice-expert per-
formance comparisons and comparison to a standardized test
measuring a similar construct. These comparisons are the
most common approach when validating the use of medical
simulators [12]. The Emory University Institution Review
Board designated this study to be exempt from review.

Software Development

The virtual standardized patient software was created through
the University of Southern California Standard Patient Studio
platform, a freeware virtual patient community that was de-
veloped by the University of Southern California with funding
from the Department of Defense. Standard Patient combines
virtual human avatars, artificial intelligence, and an advanced
pedagogical design to create realistic, emotionally expressive
interactions, including live voice communication. In addition
to providing conversational interaction, the system supported
live feedback to subjects and collected a myriad of perfor-
mance parameters. Prior research has demonstrated that
Standard Patient has shown a high degree of performance,
assessment accuracy, and utility for training [14, 15]. See
Fig. 1.

Content Development

The patient narrative was created by one of the authors (JJR),
who is a mood disorders expert and educator, with more than
15 years of clinical experience, more than 8 years of directing
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and providing supervision in a residents’ psychopharmacolo-
gy clinic, and with more than 40 peer-reviewed publications
on medical education, major depression, and bipolar disorder.
The narrative featured a 28-year-old white man with major
depressive disorder (MDD) who sees a psychiatrist for medi-
cation management. The story line was divided into four se-
quential modules, with each module featuring particular clas-
ses of medications. The four modules were generally aligned
with the treatment algorithm applied in the Sequenced
Treatment Alternatives to Relieve Depression (STAR*D)
study [16], while also incorporating newer pharmacologic op-
tions based on more recent studies. The first module included
selective serotonin reuptake inhibitors and bupropion. The
second module included serotonin-norepinephrine reuptake
inhibitors and mirtazapine. Augmentation strategies (e.g., lith-
ium, triiodothyronine, and second-generation antipsychotics),
tricyclics, and monoamine oxidase inhibitors were included in
the third and fourth modules. Within each module were
“distractor” psychotropic medication options that most psy-
chiatrists would not prescribe for MDD at that level of treat-
ment resistance. The learner was prompted to select a medi-
cation in each module to target the patient’s symptoms.
Following the selection, the virtual standardized patient would
ask the learner questions about the medicine, including possi-
ble side effects and dose titration questions. Food and Drug
Administration medication package inserts and clinical trials
data were used to generate the correct answers to these ques-
tions. The learner would select from a list of possible answer

choices and was given immediate feedback on all of their
choices and the rationale. If the virtual patient agreed to take
the medicine, he would return 1 month later (instantly for the
test taker) to provide an update on the effect and tolerability of
the medicine. This process continued until the learner
exhausted the treatment options for the particular module
and then was instructed to move on to the following module.
Because the virtual patient’s depression was designed to be
treatment-resistant, the learner was forced to move through all
4 modules of the software.

Throughout the different modules, the learner was asked a
variety of questions about the medicines they selected. These
questions pertained to starting doses, possible side effects,
relevant lab work, and dose titration decisions in the face of
non-response or tolerability problems. At the least, there were
16 questions each focusing on dosing, side effects, and dose
titration decisions. The more medicines selected by the partic-
ipant, the more questions they were asked.

A pilot version of the exam was taken by an expert (BWD)
in the psychopharmacology of mood disorders who has more
than 20 years of clinical experience, more than 8 years of
supervising residents in a psychopharmacology clinic, and
over 60 publications on the biology and treatment of MDD.
The pilot examwas also taken by a chief resident in psychiatry
and 4th year medical students completing a digital medicine
elective offered by the University of Southern California.
They were instructed to provide feedback on the breadth of
medicines included, the clarity of the virtual patient’s

Fig. 1 A screen shot image of the virtual standardized patient
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communication, and to look for any errors in the questions,
response options, or general flow of the software. Their feed-
back was collected and used to make revisions to the
simulator.

Recruitment and Testing

Emory University fourth year medical students (M4) partici-
pating in a psychiatry sub-internship elective, general psychi-
atry residents (PGY level 1–4), and faculty with psychophar-
macology practices were recruited via institutional e-mail to
participate in the testing. They were offered a $25 gift card to
reimburse them for their time. Participants were informed that
their test results were anonymous and could not be linked to
them individually, so their answers could have no impact on
their academic standing. Learners took the exam without ac-
cess to supplemental materials.

Multiple supervised test sessions were scheduled to occur
from January–February 2019. These sessions were held in a
classroom within the residency education suite, and partici-
pants could attend the session that was most convenient for
them. Participants were required to bring a laptop and ear
buds. At the beginning of the test session, a proctor played a
pre-recorded online video that reviewed the instructions for
completing the exam. The purpose of the video was to ensure
consistency of instruction across study sessions. Use of the
closed-caption feature on the simulator was encouraged but
not required. To avoid contamination, participants were
instructed to avoid discussion of the test with others after
completing the exam and to refrain from use of their
smartphones or the internet for assistance while taking the
exam. Participants were then provided a handout which listed
their randomly generated username, password, the weblink to
the exam, and the weblink to the post-test survey. The proctor
remained in the room for the duration of the exam to resolve
technical problems and to hand out the gift card upon com-
pletion of the exam and post-test survey. Participants were
given up to 60 min to complete the exam although everyone
finished within 30–60 min.

Given the interest in participating but the inconvenience of
the testing sessions for some, towards the end of the recruit-
ment period, we permitted participants to take the exam in an
unsupervised setting, at a time and location of their choosing.
The protocol was the same as it was with the supervised test-
ing sessions except no proctor was in the room while the
participants completed the exam.

Correlation with a Test Measuring a Similar Construct

The PRITE exam scoring report provided to residency pro-
gram directors breaks down each resident’s score into three
different categories: Global Scores, Psychiatry Subscale
Scores, and Milestones. A number of subscale scores are

reported within each of these categories. In the Milestones
category, the MK5: Somatic Therapies subscale most closely
reflects the construct being measured by the virtual patient
simulator. Grouping the results by class and deidentifying
the resident, the Emory University residency program provid-
ed the 2018 MK5: Somatic Therapies subscale standardized
scores of all the psychiatry residents who participated in the
virtual standardized patient assessment. Because residents’
simulator performance was identified only by their residency
class, the correlational analyses had to be conducted by resi-
dency class mean performance rather than by individual resi-
dent performance. Faculty and medical students were exclud-
ed from this analysis since they did not take the PRITE exam.

The 2018 PRITE exam included 32 MK5: Somatic
Therapies questions out of 300 total questions. Of those
32, nine (28%) referenced an antidepressant or non-
bipolar depression in the question stem, and another
five (16%) included at least one antidepressant as a
possible answer response option.

Post-Test Survey

A ten-item survey to assess test acceptability to the learner was
created. For the first eight questions, respondents were asked
to use a Likert scale (1 = strongly disagree, 2 = disagree, 3 =
neutral, 4 = agree, 5 = strongly agree) to indicate the degree to
which they agreed or disagreed with statements about the
simulator. The ninth question pertaining to the pacing of the
test provided respondents with answer choices “too fast,” “too
slow,” or “just right,” and the tenth question was an open-
ended inquiry for written responses to their experience of tak-
ing the test. No identifying information was solicited on the
survey in order to maximize the respondent’s candor.

Statistical Methods

Each question on the exam assessing psychopharmacology
knowledge and decision-making was worth one point, and
scores were calculated by dividing the number of points by
the total number of questions on the exam. This total number
was a function of the number of medicines each participant
selected in each of the four modules. Participants with incom-
plete data on any modules of the exam were excluded from the
analysis. Score means and standard deviations were calculated
for each participant group (M4, PGY-1, PGY-2, PGY-3, PGY-
4, faculty) for each module of the exam, and for the total per-
formance on the exam (all modules combined). ANOVA test-
ing was used to compare the overall scores between each par-
ticipant group followed by a post hoc Tukey’s test to determine
which groups were significantly different. Percentage of ques-
tions answered correctly for items related to side effects, dos-
ing, and titration were also reported for each participant group.
Means for each residency class were calculated for the PRITE
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MK5: Somatic Therapies subscale standardized scores and then
correlated with the mean total score on the simulator for each
residency class using Spearman’s correlation coefficient. Likert
scores for each applicable item on the post-test survey were
averaged and reported. The data were analyzed using SPSS
Statistics 26 (IBM, Armonk, New York).

Results

Sample Description

Forty-three subjects completed the online exam and survey
with 81% (30 of 37) of the training program’s residents par-
ticipating; exam data from three subjects were excluded due to
incomplete responses. The analyzed sample included 6 fourth-
year medical students (15% of the total sample), 5 PGY-1
residents (12.5%), 10 PGY-2 residents (25%), 6 PGY-3 resi-
dents (15%), 8 PGY-4 residents (20%), and 5 faculty mem-
bers (12.5%). The majority of participants were male (n = 25,
62.5%; female n = 15, 37.5%) and completed the exam and
survey in a supervised testing setting (n = 27, 67.5%; unsuper-
vised, n = 13, 32.5%). The 13 participants who completed the
exam unsupervised included 6 faculty (only 5 with complete
data), 3 PGY-3s, and 4 medical students.

Exam Results

As shown in Fig. 2, total mean scores and standard deviation on
the exam differed significantly among the learner groups in a
step-wise manner: M4 student = 69.7 ± 7.6, PGY-1 = 69.2 ±
6.2, PGY-2 = 79.5 ± 8.3, PGY-3 = 82.4 ± 5.9, PGY-4 = 83.0 ±
6.9, faculty = 86.8 ± 5.0 (F = 6.1, p < 0.001). Post hoc testing
revealed significant mean score differences among the follow-
ing groups: PGY-3 vs. M4 (12.7 ± 4.1, p = 0.03), PGY-3 vs.
PGY-1 (13.2 ± 4.3, p = 0.04), PGY-4 vs. M4 (13.3 ± 3.8, p =

0.02), PGY-4 vs. PGY-1 (13.8 ± 4.0, p = 0.02), Faculty vs. M4
(17.1 ± 4.3, p = 0.004), and Faculty vs. PGY-1 (17.6 ± 4.4, p =
0.005). Although faculty scored higher than senior-level resi-
dents, the differences were not statistically significant, suggest-
ing that the senior residents had achieved an acceptably high
level of psychopharmacologic knowledge.

The percentages of side effect, dosing, and dose titration
questions answered correctly are presented in Table 1. There
was a linear trend for greater accuracy within increasing levels
of learner experience for all three types of psychopharmacol-
ogy questions.

Correlation Results

PRITE MK5: Somatic Therapies subscale scores were re-
ceived for 27 of the 30 participating residents. The mean score
per class and standard deviation was PGY-1 = 419.4 ± 85.8,
PGY-2 = 490.6 ± 54.0, PGY-3 = 572.5 ± 69.8, and PGY-4 =
617.7 ± 97.2 and correlated significantly with the mean total
simulator performance by class (p < 0.01). See Fig. 3.

Survey Data

As shown in Table 2, the post-test survey mean results ranged
from 3.3 (1.2) to 4.4 (0.8), indicating overall favorable re-
sponses for most components of the simulator, and a neutral
response when compared to an oral exam. None of the
learners thought the test moved too quickly. Sixty percent
(25/42) of participants described the pacing of the test as “just
right,” while 40% (17/42) described it as “too slow.”

Discussion

This study evaluated a novel, virtual standardized patient-
based psychopharmacology assessment simulator among

Fig. 2 Comparison of mean total
score performance among all
participant groups. key =M4
(n = 6), PGY-1 (n = 5), PGY-2
(n = 10), PGY-3 (n = 6), PGY-4
(n = 8), faculty (n = 5), ANOVA
results, F = 6.1, p = 0.0001
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medical students, psychiatry residents, and psychiatry attend-
ings within an academic medical center setting. The results
demonstrated that the simulator had strong construct validity
using novice-expert performance comparisons and compari-
sons to a test measuring a similar construct and had high
participant acceptability. The participant groups with greater
experience prescribing psychotropic medications performed
better than those with the least experience. Faculty, PGY-4,
and PGY-3 residents all performed statistically significantly
better than the PGY-1 residents and 4th year medical students;
however, there were numeric differences between all groups
with faculty scoring the highest. The step-wise improvement
in scores by experience level suggests that this tool can dis-
criminate between test takers with different levels of mastery,
supporting the tool’s construct validity as a measurement of
proficiency in the psychopharmacological treatment of major
depressive disorder. This step-wise improvement between
groups was also seen when focusing on the specific areas of
psychopharmacology knowledge: side effects and titration.
Medication dosing showed some step-wise improvement;
however, the PGY-3 residents excelled in this category, likely
owing to their recent experiences working in a psychophar-
macology clinic with a high volume of mood disorder
patients.

The mean total score on the simulator by class correlated
with the mean scores on the Somatic Therapies subscale of the
PRITE, providing additional construct validity evidence for
the virtual-patient simulator. Although the PRITE is not a
comprehensive measure of psychopharmacology knowledge,
the Somatic Therapies subscale focuses on psychopharmacol-
ogy. Additionally, the exam itself is a widely used tool to
measure overall resident competence and correlates with fu-
ture performance on the American Board of Psychiatry and
Neurology Part I exams [17].

On the user experience survey, average scores for the sur-
vey items fell between the “neutral” and “strongly agree” an-
chor points. The lowest rated (neutral) item was for the state-
ment, “this test is a superior way to assess clinical psycho-
pharmacology skills compared to an oral exam”. The survey
comments suggest that some participants believed an oral ex-
am would give them more latitude with answer responses as
they could justify their choices. While this is true, the disad-
vantages to using oral exams include more opportunity for
examiner bias, less standardization, and more personnel re-
quirements. The highest rated item was the statement, “the
process of moving through the test was intuitive and clear”,
supporting the usability of this tool and its ability to reliably
engage test takers. The item, “the experience treating this

PGY-1

PGY-2

PGY-3
PGY-4Fig. 3 Correlation of psychiatry

residency class mean
performance on the virtual
standardized patient simulator
with mean scores on the PRITE
MK5: somatic therapies subscale.
Spearman correlation
coefficient = 1, p < 0.01,
PGY = post graduate year

Table 1 Percentage of questions answered correctly within psychopharmacology areas of knowledge among the different participant groups

Areas of knowledge: Participant group:

M4 PGY-1 PGY-2 PGY-3 PGY-4 Faculty

Side effects 71% 74% 83% 81% 94% 98%

Dosing 44% 49% 69% 77% 67% 69%

Dose titration 70% 70% 75% 79% 73% 83%

Areas of knowledge are the categories of psychopharmacology knowledge that clinicians must have to prescribe psychotropics safely and effectively.
The participant groups include the trainees (medical students and residents) and faculty members who completed the virtual standardized patient
assessment
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virtual standardized patient is reasonably similar to the outpa-
tient psychiatry experience” was rated in the neutral to agree
range, supporting the authenticity of the simulator. Given the
number of participants who likely had minimal to no outpa-
tient psychiatric experiences up to that point (e.g., fourth year
students, PGY-1 and PGY-2 residents), it is possible that this
item may have been scored even more favorably had it been
limited to the senior level residents and faculty. Because the
surveys were anonymous, this possibility could not be ex-
plored. Examples of constructive survey comments included,
“It would be nice to have a wider array of interview questions
to choose from for the patient interview component,” and “It
would’ve been enhanced by the test taker being able to offer
free text or other alternatives.”

A potential limitation to this study was the inclusion of
only those fourth year medical students participating in psy-
chiatry sub-internship electives. Had a broader group of fourth
year medical students been recruited, it is possible there would
have been a greater separation in the scores between the med-
ical students and other participant groups. Another limitation
was the small sample sizes per participant group, which lim-
ited power to identify statistically significant differences be-
tween each experience level. Because we decided to ensure
participants’ anonymity to maximize candor, and due to the
lack of a gold standard to measure psychopharmacology pro-
ficiency, we could not compare test performance to learners’
real-world outcomes.

Strengths of the study include the method and simulator
design features that address the different validity components
within the Kane Framework for testing validity arguments.
Those features include (1) Scoring: computer-based entry of
answers to accurately capture and score learner performance;
the use of equally weighted scoring for each question to re-
duce bias among the different areas of psychopharmacology
knowledge; survey data indicating that the test-taking process
and the virtual patient’s voice was clear; pilot phase testing to
determine usability; and the use of a proctor to prevent
cheating and test contamination; (2) Generalization: test

question development generated from a standard treatment
algorithm; questions covering the major components of psy-
chopharmacology (dosing, side effects, titration); and pilot
testing to determine adequate breadth of the questions; (3)
Extrapolation: the novice-expert performance comparisons;
correlation with a test measuring a similar construct; survey
data indicating that the simulator experience was similar to the
outpatient experience; the use of a realistic-appearing outpa-
tient psychiatric office in the design of the software and the
use of natural prosody in the virtual patient’s voice to enhance
the authenticity of the testing experience. Addressing the
Implication of the simulator test results will require evaluation
as a formal assessment tool within a residency program.

The development and validation of this psychopharmacol-
ogy summative assessment tool demonstrates the potential
utility of a virtual standardized patient simulator to achieve a
fair and full evaluation of residents’ psychopharmacology
proficiency in treating MDD. The major advantage to this
kind of exam is its ability to reduce bias from the assessor
and to evaluate psychopharmacology knowledge in an in-
depth, realistic, and dynamic way. Because a computer-
based simulator can scale up for wider use easily across insti-
tutions, it is conceivable that with more validity data collected
over time and in larger samples, a limited suite of similar
simulators, including those developed for other psychiatric
disorders, could in combination yield a standardized summa-
tive assessment of psychopharmacology proficiency across
residencies. This assessment could occur throughout the 4th
year of residency as senior residents would have had a sub-
stantial number of hospital and clinic training opportunities to
prepare them for such a comprehensive exam. For this vision
to be achieved, virtual standardized patient simulators testing
proficiency in the treatment of other psychiatric illnesses (e.g.,
schizophrenia, bipolar disorder) will need to be developed,
and more validation studies addressing all the components
of Kane’s framework will be required to support the use of
these simulators as a standard measure of psychopharmacol-
ogy knowledge and skills. Finally, in the age of the COVID-

Table 2 Post-exam survey results using a Likert scale (1 = strongly disagree, 5 = strongly agree)

Survey item Likert score

1. I felt the test accurately assessed my knowledge of the pharmacologic treatment of major depression 4.1

2. This test is a superior way to assess clinical psychopharmacology skills compared to a pen and paper test 4.0

3. This test is a superior way to assess clinical psychopharmacology skills compared to an oral exam 3.3

4. The experience of treating this virtual patient is reasonably similar to the outpatient psychiatry experience 3.4

5. This test involves medications typically used for the treatment of Major Depressive Disorder 4.4

6. The process of moving through the test was intuitive and clear 4.3

7. The speech of the virtual patient was sufficiently clear 3.8

8. The test was not unnecessarily repetitive 3.4

The survey items are the statements included in the post-test survey that respondents completed after taking the virtual standardized patient assessment.
The Likert score reflects respondents’ mean level of agreement with the survey statements
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19 pandemic, this virtual online assessment tool and others
like it can allow evaluations of residents to occur remotely
without creating an increased risk of infection for residents,
patients, and faculty.
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