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ABSTRACT

OBJECTIVES: This study investigates the effectiveness of a virtual format of an advanced communication skills observed structured clinical
examination (OSCE) for senior medical students in comparison to an in-person format. The study also examines the emotional support students
experience in the virtual setting. Our analysis was based on quantitative data collected through objective checklists and post-OSCE survey
results.

METHODS: The virtual OSCE was a revision of an earlier in-person formative advanced communication skills OSCE for fourth-year medical stu-
dents. Student performances were assessed by self and peers using objective checklists—the modified Master Interview Rating Scale (mMIRS)
and Communication Behavior Checklist (CBC). The mMIRS measured interview process such as avoiding jargon and demonstrating empathy.
The CBC examined interview content which included tasks specific to the content of the case. The OSCE was followed by a faculty-led debrief
and quantitative survey. The virtual OSCE was conducted in 2021, and the results of the checklists and survey were compared with those col-
lected from two earlier in-person OSCEs.

RESULTS: Eighty-three students participated in the virtual OSCE. There was no difference in mMIRS scores between the virtual and in-person
OSCE. Overall CBC scores were lower in the virtual OSCE compared to in-person (p < 0.05). Sixty-seven out of 83 (80.7%) students completed the
post-OSCE survey. There were no differences between the virtual and in-person OSCE in terms of educational value, whether the OSCE would
change the way participants talk to patients, and preparedness to have serious conversations with patients. All respondents somewhat or strongly
agreed with feeling emotionally supported during the virtual OSCE.

CONCLUSION: The virtual format was a suitable alternative to an in-person, formative, advanced communication skills OSCE for medical stu-
dents. The virtual OSCE was educationally effective and was met with student satisfaction and a sense of emotional support. Future virtual itera-

tions must ensure adequate instruction on interview content.
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Introduction

Since its development in 1975," the observed structured clinical
examination (OSCE) has been increasingly utilized for summa-
tive’ and formative assessments in medical education.>*
OSCEs have been an effective means of training communica-

tion skills to various levels of health providers.s’6

In response to the COVID-19 pandemic in March 2020,
medical schools rapidly adopted virtual learning across all parts
of their curricula.” For pre-clinical lectures, classroom teaching
was transitioned to online,%” and a workshop for “webside”
manners was devised.'” Clinical rotations adopted virtual
bedside teaching rounds'! and electives specific for telemedicine
were developed.12’13 While in-person learning has returned to
most facets of medical education, virtual sessions are projected
to persist into the foreseeable future due to their flexibility."*

A number of studies have demonstrated effectiveness of
virtual teaching in comparison to in-person lectures,” small

group discussions,® and problem-based Iearning.17 Unlike
these other pedagogies used in medical schools, virtual
OSCEs present unique challenges given the logistical complex-
ities involved in this modali‘cy3 and their emphasis on teaching
and assessing effective communication.'® Since the start of the
pandemic, many institutions have developed virtual OSCEs"?
and have described effective solutions. Grover et al conducted
a virtual communication skills OSCE in 19 UK medical
schools and showed increased learner confidence in history-
taking, communication, and data interpretation.”® Another
virtual OSCE was conducted on students rotating through
obstetrics and gynecology, and the majority deemed it to be
excellent or above-average educational value.’! Residents of
three Physical Medicine and Rehabilitation residency programs
in Canada also perceived a virtual OSCE as acceptable and
authentic, with thematic analysis suggesting the virtual format
particularly effective for assessing communication skills.*?
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While these studies described creative shifts in response to
the pandemic, we have returned to an era where in-person
OSCEs are safe and feasible. If virtual OSCEs are to continue,
data are needed to support their use in place of in-person offer-
ings. To our knowledge, only one prior study has compared the
effectiveness of a virtual to in-person OSCE for medical stu-
dents.?® Prasad and colleagues found that an OSCE on deliver-
ing bad news for clerkship students met curricular goals
compared to an earlier in-person OSCE and was well received
by students. However, standardized patients noted that stu-
dents appeared uncomfortable and some cried during the
encounter.

The pandemic has provided a potential challenge to student
comfort with sharing emotions and feeling supported in the
virtual setting. Several studies have shown higher incidences
of depression, emotional instability, and mental distress from
isolation for medical students during the pandemic.24’25 One
group conducted a virtual advanced care planning workshop
for internal medicine residents, and included a group debriefing
in which residents were able to share challenges and triumphs,
achieving a sense of camaraderie.?® Prior work has shown that
medical students can experience a range of negative emotions
during challenging in-person simulation exercises, which can
adversely impact performance and lealrning.”’28 In addition
to student satisfaction and faculty perception of effectiveness,
psychological safety can be an important component of
OSCEs.?’ To our knowledge, no study to date has examined
the emotional support medical students experience during
OSCE:s in a virtual format.

We previously described an in-person, peer-assisted forma-
tive OSCE on advanced communication skills for senior
medical students.**° We reconfigured this for a virtual set-up
in 2021. The objectives of the current study were to (a) assess
students’ performance between an in-person and virtual
OSCE based on objective self- and peer-evaluations; (b) evalu-
ate students’ perspective on a virtual OSCE in comparison to a
prior similar in-person OSCE based on quantitative survey
responses; and (c) gauge students’ sense of emotional support
during an OSCE conducted within a virtual environment.

Methods
Place, period, and nature of study

The study was conducted at Yale School of Medicine in New
Haven, Connecticut, USA. The MD program at Yale School
of Medicine is a 4-year curriculum consisting of an 18-month
pre-clerkship period covering basic science education,
12-month clerkship period during which all students rotate
through core clinical disciplines, and a 17-month post-
clerkship period. During the post-clerkship period, students
are required to complete a 4-week sub-internship, at least 28
weeks of clinical electives and research, and a 4-week

Capstone course. The remaining time is spent studying for

licensure exams, applying to residency programs, doing add-
itional electives and research, and taking vacation.

The advanced communication skills OSCE is part of the
Capstone course which is scheduled 2 months before gradu-
ation. During the Capstone course, students participate in
core classes/workshops and individual experiences based on
their desired specialty choice. The Capstone course is forma-
tive, requiring only attendance for a passing grade.

Quantitative data was collected from the advanced commu-
nication skills OSCE for senior medical students conducted in
2017, 2019, and 2021. The 2021 OSCE was conducted in
virtual format, and the results were compared to those from
similar in-person OSCEs in 2017 and 2019. Data from 2018
and 2020 were not included as data was not collected in 2018
and the OSCE was canceled in 2020. The post-OSCE
survey in 2021 also measured students’ sense of emotional

support during the virtual OSCE.

Study participants

To be eligible for the study, participants had to be fourth-year
medical school students in good standing during the years
2017, 2019, and 2021. There were no exclusion criteria.
Informed consent for inclusion of OSCE results was obtained
by written form before the OSCE. The post-OSCE survey
was administered as part of routine course evaluation with no
risk associated with completion; completion of the survey con-
stituted consent. The study was granted exemption from review
by the Yale University IRB (Protocol ID 2000020576).

In order to assess for differences in student cohorts partici-
pating in the in-person OSCEs (2017 and 2019) and virtual
OSCE (2021), class demographic factors (age, gender),
number of clinical electives taken before the OSCE, and
scores from a separate in-person summative OSCE
(C-OSCE) were obtained from the registrar. The C-OSCE
is a 7-station summative assessment conducted at the end of
the clerkship period at Yale School of Medicine. The
C-OSCE assesses problem-focused history taking and physical
exam skills based on core content from the clerkships. Case
content and scoring were unchanged for the duration of the
present study. Passing the C-OSCE is required for advance-

ment in the curriculum.

Original in-person OSCE format

The advanced communication skills OSCE consists of five sta-
tions, each simulating a challenging clinical scenario with a
standardized patient: disclosure of intraoperative complication,
goals of care discussion with family of a critically ill patient, dis-
closure of medical error, introduction of palliative care, and
death notification over the phone (Table 1). Students were
organized into triads and rotated through three of the five
OSCE stations. Students took turns being the examinee
while being observed by two peers. After each station,



Choi et al

Table 1. Summary of five cases in advanced communication skills
OSCE.

Competency addressed Brief summary of scenario

Communication with an Surgical intern talks with a patient

Angry Patient who is furious because of an
unexpected, but unavoidable,
surgical complication.

Intensive care unit intern leads
conversation with adult child of
patient with multi-organ failure and
terminal prognosis.

Goals of Care for a Patient
with Serious lliness

Medical Error Disclosure Floor intern informs patient of delay

in diagnosis due to personal error.
Palliative Care Assessment  Primary care intern discusses care
plan with patient with incurable
metastatic cancer in outpatient
setting.

Phone Death Notification
(added in 2021)

Emergency department intern calls
mother of adolescent to notify her of
her child’s death in a motor vehicle
collision.

examinees completed a  self-assessment  checklist
(Communication Behavior Checklist; CBC) and received
checklist-based assessment (CBC and modified Master
Interview Rating Scale; mMIRS) and verbal feedback from
peers. Faculty and standardized patients did not complete check-
lists due to prior work demonstrating similarity in scoring among
faculty, standardized patient, and peer observers plus student pref-
erence for a peer-assisted learning model for the in-person
OSCE.*® The checklists were developed via Delphi method
with four content-experts developing the CBC and two modifying
the MIRS,* an assessment tool with strong validity evidence.®
After students completed their three stations, a faculty-led
debrief was performed to review all five scenarios, emotional
responses, and student questions. At the end of the debrief, an
online survey was distributed. The survey was designed by the
investigators due to the lack of existing post-OSCE survey tools
examining quantitative data with validity evidence. The survey
included 5-point Likert scales for quantitative analyses.

During the week prior to the OSCE, the Capstone course
included brief, relevant didactics on advanced communication
skills, though the particular scenarios to be addressed during
the OSCE were not revealed to the students.

Revisions with virtual OSCE format

In preparation for the virtual OSCE, all pre-OSCE didactics were
given virtually, and for some topics consisted of recordings from
previous years. All OSCE cases and faculty debriefs were con-
ducted on Zoom. During the OSCE, examinees and standardized
patients had their cameras on, with the exception of the case
designed to be a phone call where the standardized patient
camera was also off. Additional questions were added to the

post-OSCE survey focusing on the virtual format and sense of
emotional support. Otherwise, the virtual OSCE format was iden-
tical to the in-person OSCE format described above.

Statistical analysis

We focused on two primary quantitative outcomes: self and
checklist (CBC and mMIRS) and
post-OSCE survey results. Only fully completed checklists
were included in the analysis. Of note, CBC and mMIRS
scores were collected during the 2017 OSCE but not for the
2019 OSCE, and the post-OSCE survey was collected for
the 2019 OSCE but not for the 2017 OSCE. As a result,
checklist scores from the virtual OSCE in 2021 were compared
to those from the in-person OSCE in 2017, while the survey
results from the virtual OSCE in 2021were compared to
those from the in-person OSCE in 2019. CBC and mMIRS
scores from the 2017 in-person OSCE and 2021 virtual
OSCE were compared using Welch’s t-test.3!  Checklist
scores for the death notification case were omitted from this
comparison because the case had been added after the 2017
OSCE. For the post-OSCE survey, results from the 2019
in-person OSCE and 2021 virtual OSCE were compared
using either Fisher’s exact test or Chi-squared analysis. The
data were analyzed using SPSS Statistics, version 25 (IBM
Corp., Armonk, NY, USA).

observer scores

Results
Participant demographics

Eighty-three students participated in the virtual OSCE in
2021, compared to 91 and 88 students in 2017 and 2019,
respectively. Comparison of class demographics among 2017,
2019, and 2021 showed no difference in average age, gender
distribution, and average C-OSCE score. The number of elec-
tives taken before the OSCE were similar between 2019 and
2021, while lower in 2017. Of note, the nine students who
did not participate in 2021 were included in the class demo-
graphic analysis while the additional two students who partici-
pated in 2017 were not. Summary of class demographics are
shown in Table 2.

Checklist scores

Fully completed checklist scores were available for 45 OSCE
participants in 2017 and 64 in 2021. There was no difference
between the all case average mMIRS scores between the 2017
in-person OSCE (4.69) and the 2021 virtual OSCE (4.63)
(p=0.18). Mean mMIRS scores for individual cases ranged
from 4.55 to 4.79 for the 2017 in-person and 4.60 to 4.67
for the 2021 virtual OSCE. No statistical differences were
found in mean mMIRS scores in individual cases for the

in-person compared to virtual OSCE (Figure 1).
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Table 2. Demographic factors of student classes of 2017, 2019, and 2021.

2017
Average age (years) 29.06
Gender distribution Male 52

Female 37
Number of electives taken before OSCE (mean) 3.78
C-OSCE score (average; max score 100) 83.35

IN

w

N

-

0 I I I

All Case Average Strong Emotion

Goals of Care

2019 2021 p-Value

28.64 29.00 0.41

Male 44 Male 53 0.46

Female 44 Female 39

4.35 4.23 2019 vs 2021: 0.51
2017 vs 2021: 0.007
2017 vs 2019: 0.048

83.58 83.64 0.90

B In-person (2017)
m Virtual (2021)

Medical Error Palliative Care Case

Figure 1. Mean mMIRS scores for overall and individual cases from in-person (2017) and virtual (2021) advanced communication OSCE.

All case average CBC scores were 0.84 for self and 0.87 for
observers in the 2017 in-person OSCE compared with 0.76 for
self and 0.82 for observers in the 2021 virtual OSCE (p =0.004
and p = 0.01, respectively). CBC scores were significantly lower
for two of the cases: both self (p=0.03) and observer (p=10.02)
in the Palliative Care case, and observer (p=0.008) for the
Medical Error case. Other cases showed no statistical difference
between the in-person and virtual OSCE (Figure 2).

Post-OSCE survey

Sixty out of 88 (68.1%) students completed the post-OSCE
survey for the 2019 in-person OSCE, compared to 67 out of
83 (80.7%) students for the 2021 virtual OSCE. For all ques-
tions, higher scores on the Likert scale 1 to 5 reflected more
favorable responses. Responses revealed no perceived difference
between the in-person and virtual OSCEs in terms of overall
educational value of the OSCE, how the OSCE would
change the way participants talk to patients, and how well
the OSCE prepared participants to have serious conversations
with patients during their upcoming residencies (Table 3).
Analysis of the distribution of survey responses found a signifi-
cant difference for the survey question regarding preparedness
to have serious conversations. In 2019, 42 (70.0%) students

rated 5 (excellent) on the Likert scale compared to 32
(47.8%) students in 2021 (p=0.03). In addition, mean
Likert scores from peer assessors regarding knowledge
improvement as an observer were significantly higher for the
2019 in-person OSCE (4.77) compared to the 2021 virtual
OSCE (4.36; p=0.01). There were no differences in peer
assessors’ reports about the benefit of practicing giving feed-
back to peers. Lastly, 55 out of 67 (82.1%) respondents in
2021 felt that the virtual OSCE was an effective substitute
for an in-person offering, and all 67 students somewhat or
strongly agreed with feeling emotionally supported during the
2021 virtual OSCE.

Discussion

A virtual formative OSCE in 2021 on advanced communica-
tion skills for senior medical students showed mixed results
across a range of outcomes compared to in-person OSCEs.
While students’ survey responses about educational value and
emotional support in the virtual setting were reassuring, object-
ive assessment scores (CBC/mMIRS) were lower in the virtual
compared to prior in-person OSCEs.
Nevertheless, quantitative survey responses suggested that the

format when

virtual OSCE was an effective substitute for an in-person
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Goals of Care
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*
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m Virtual (2021)
Self Observer Self Observer

Medical Error Palliative Care Case

Figure 2. Mean CBC scores for overall and individual cases from in-person (2017) and virtual (2021) advanced communication OSCE (* indicate statistically

significant difference of p <0.05).

offering. This is in keeping with previous literature related to
virtual shifts for other pedagogies in medical education.’~*”

The preserved mMIRS scores in the virtual environment
suggest that examinees were engaged with the OSCE.
Indeed, we would predict disengagement during the OSCE
to lead to decreased mMIRS scores due to lack of nonverbal
and empathic communication. Decreases in these domains
were major concerns for telemedicine during the initial phases
of the COVID-19 patndernic.‘n’z’33 Instead, students achieved
mMIRS scores equivalent to those during the 2019 in-person
OSCE, and higher than those reported in other studies using
the MIRS for in-person assessments.>* ¢ The equivalent
mMIRS scores in virtual and in-person formats support find-
ings from previous studies that trainees can successfully
display well-practiced skills in a virtual OSCE environ-
10,20,22,57-39 Langewitz et al suggest students’ ability to
display these skills in a virtual OSCE may have been further
augmented by effective use of technology, such as the ability
for everyone else to turn off their audio/camera to simulate a
1:1 environment with a patient.40

The lower assessment scores for the virtual OSCE were
restricted to the CBC scores, which were designed to

ment.

measure interview content. There are a variety of reasons why
interview content may have suffered in the virtual format.
While engagement by examinees during the standardized
patient interviews may not have suffered, as explained above,
prior studies have shown poor student engagement being one of
the major barriers to effective medical education during the
COVID-19 pandemic.*’ Our virtual OSCE was conducted
after a series of virtual didactics about communication skills.
This didactic content was unchanged over the years of the
study, and both live and pre-recorded lecture-based virtual instruc-

tion can negatively impact learner engagement and retention.*>*

This difference is accentuated by the fact that students in 2021 had
more clinical electives compared to their 2017 cohort. Clinical
electives give students the opportunity to explore specialties and
engage with patients of interest. With the additional focused
experience, students could be expected to display improved clinical
skills including interview content. At the same time, the quality of
the clinical electives for the 2021 cohort cannot be presumed to be
the same as those conducted pre-COVID.

In contrast, scores related to interview process measured by
the mMIRS, were similar between the virtual and in-person
OSCEs. Students learn about interview process starting in
first year of medical school, compared to the specialized inter-
view content required for this workshop, which was provided
a few days before the OSCE. While well-ingrained skills
related to interview process did not suffer, application of new
knowledge did. The reasons for this are unclear, though
virtual learning may have an inherently different learning
curve compared to in-person which requires more time and/
or repetition to achieve the same level of competency. These
findings also highlight a potential need for more engaging
case review for virtual learning, instead of simply transferring
in-person content to a virtual platform.

The possibility of student disengagement with some aspects
of the virtual environment is further supported by the quantita-
tive survey results. While there were no differences reported by
students in the examinee role, students reported lower benefit in
terms of knowledge improvement for cases they observed in the
virtual OSCE, suggesting that the observer role in a virtual
OSCE may not be as effective for content review as the examinee
role. Alternatively, there may be a subset of students who do not
engage with the virtual format as easily as their peers. This may
have also contributed to difference in response distribution for per-
ceived preparedness for future serious conversations with patients.



Journal of Medical Education and Curricular Development

Table 3. Post-workshop survey results from in-person (2019) and virtual (2021) OSCEs (NS: non-significant p > 0.05).

Survey question

Answer options

Overall, the educational value of today’s OSCE was: 1. Poor
2. Below Average
3. Average
4. Above Average
5. Excellent
Will today’s OSCE change how you talk to patients? 1. No, | will definitely
not change
2. No, | will likely not
change
3. | am not sure
4. Yes, | will likely
change
5. Yes, | will definitely
change
After today’s OSCE, do you feel more preparedto 1. No, | am definitely
have serious conversations with patients during your not prepared
upcoming residency? 2. No, | am somewhat
less prepared
3. | am unsure of my
preparation
4. Yes, | am
somewhat more
prepared
5. Yes, | am definitely
more prepared
How beneficial was your participation as the 1. Poor
Observer in terms of improving your knowledge 2. Below Average
about the topic? 3. Average
4. Above Average
5. Excellent
How beneficial was your participation as the 1. Poor
Observer in terms of practicing giving feedbackto 2. Below Average
peers? 3. Average
4. Above Average
5. Excellent
The virtual set-up was an effective substitute foran 1. Strongly Disagree
in-person session in regards to the cases 2. Somewhat
Disagree
3. Neither Agree nor
Disagree
4. Somewhat Agree
5. Strongly Agree
| felt emotionally safe during today’s session. 1. Strongly Disagree
2. Somewhat
Disagree
3. Neither Agree nor
Disagree
4. Somewhat Agree
5. Strongly Agree

In-person (2019;
percentage of responses 4

or 5)

4.83 (100%)

4.36 (93.22%)

4.68 (96.61%)

4.77 (100%)

4.5 (88.46%)

n/a

n/a

Virtual (2021; percentage
of responses 4 or 5)

4.64 (92.5%)

4.22 (85.10%)

4.42 (95.50%)

4.36 (82.0%)

4.44 (87.2%)

4.18 (82.09%)

4.87 (100%)

p-Value
(statistical test)

NS
(fisher exact)

NS

(chi square)

NS
(chi square)

0.01
(fisher exact)

NS
(chi square)

n/a

n/a

Experiential learning theory asserts that students learn most effect-
ively when engaged in reflective and cognitive work through active
exercises or role—play.44 Some students may require a higher level
of cognitive load to stay focused during virtual education, challen-
ging educators to utilize innovative teaching methods to increase
and maintain learner engagement in the virtual setting.*"*

Nonetheless, students valued the opportunity to practice

giving feedback both virtually and in-person, and clearly were

engaged enough to make the examinees feel that the feedback
they received was helpful. Additionally, overall survey results
showed students found the virtual OSCE educationally valu-
able, agreed that it changed the way they will communicate
with patients, and felt more prepared to have serious conversa-
tions with patients in the future. The majority of students
thought the virtual OSCE was an effective substitute to an
in-person session, in keeping with prior studies that have
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described virtual communication skills training in graduate
medical education.*®***” Their views were likely influenced
by the quickly evolving comfort with the Zoom platform
among students, SPs, and workshop organizers, who had all
been involved with virtual education for a year. As a result,
there were no technical concerns, allowing examinees to focus
on the cases. Previous work has highlighted other benefits of
using virtual learning towards clinical competency,48 including
case of access”” and reduced travel time.?’

The clinical cases designed for our OSCE involved intense
emotions, and our examinees were physically separated from
their peers and instructors in the virtual format. We thus priori-
tized assessing whether students experienced adequate emotional
support in their examinee role. Reassuringly, all the participants
agreed they felt emotionally supported during the OSCE.
Several structural aspects of the OSCE may have served as safe-
guards. Pre-OSCE didactics were provided to review interview
content. The formative nature of the workshop, along with peer-

assisted learning,>*° may have helped facilitate a collaborative

environment. The faculty-led debrief after the OSCE specifically
included space to process emotional responses. These structural
components of the OSCE are aligned with previous research
showing instructional elements such as structured tutorials, reflec-
tion, human feedback, and scaffolding, help to increase learning in
the virtual environment.>*

Despite the overall positive results, there are limitations to
our study. First, the students are from a single institution and
from different cohorts, hence confounders inherent to each
group or a single institution may exist. The most visible con-
tounder related to cohorts is the possible and unknown effect
of their pandemic adjustment to education. Since the
COVID-19 pandemic affected medical schools simultaneously,
our level of preparation and subsequent response to setting up a
virtual OSCE would most likely be comparable to other insti-
tutions.”! Also, students in our different cohorts were compar-
able in terms of class demographic factors and scores on
identical in-person summative assessments (C-OSCE) earlier
in the curriculum. Second, our OSCE focuses on communica-
tion skills which can be conducted without hands-on assess-
Different

challenges are inherent for OSCEs involving physical examin-

ments or in-person interactions. logistical
ation and/or procedures®® and our findings cannot be general-
ized to those activities. Third, the post-OSCE survey used in
this study was created ad hoc for this exercise and requires
further validity assessment.

In terms of validity, the assessments used in the virtual
OSCE do not present a similar level of validity evidence com-
pared to the in-person format. According to Messick’s validity
framework,”> both formats have identical content (Delphi
method for consensus for both CBC and mMIRS items) and
response process (same methods and statistical analysis) validity
evidence. However, internal structure through inter-rater reli-

ability and relationship to other variables were only examined

for the in-person format.>® Additionally, consequential validity
evidence has not been investigated for either format. This could
be collected in subsequent studies. Our future work will explore
the reasons behind the measured differences in virtual versus
in-person OSCEs through an ongoing qualitative analysis.

Conclusions

While previous work has revealed similar levels of educational
value and satisfaction among learners in virtual OSCEs, our
study is the first to directly compare objective assessment
scores and survey results from medical students between
in-person and virtual OSCEs, and to show that students can
feel emotionally supported while undergoing intense simula-
tions in the virtual environment. If future virtual iterations are
utilized, modifications may be necessary to ensure adequate
instruction on interview content and optimize learner engage-
ment, especially for those in the peer-assessor role. Overall,
the virtual format should be considered an alternative for peer-
assisted, formative communication skills OSCEs for medical
students.
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