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BACKGROUND: The rapid transition to telemedicine at
the onset of the COVID-19 pandemic required many pro-
viders to learn telemedicine “on the fly.”As virtual carewill
likely remain a mainstay of outpatient medicine, it is im-
perative that telemedicine training be incorporated into
graduate medical education.
AIM: Design a telemedicine curriculum for internal med-
icine residents based on principles of experiential
learning.
SETTING: VA-based internal medicine primary care
clinic.
PARTICIPANTS: Sixteen first-year internal medicine res-
idents participated in the curriculum.
PROGRAM DESCRIPTION: The curriculum included a
didactic session followed by four simulated patient en-
counters focused on troubleshooting technical issues,
performing the virtual physical exam, coordinating
team-based care, and tackling emergencies.
PROGRAM EVALUATION: Participants reported minimal
previous experience with telemedicine. After completing
the training, resident confidence in conducting video
visits increased from an average score of four to seven
(on a 10-point scale). Residents were more likely to agree
that video visits would allow them to build bonds and
effectively address their patients’ needs. This increased
confidence persisted at 3 months after training.
DISCUSSION: Using experiential learning, we identified
strategieswhich increased the confidence of internalmed-
icine trainees in conducting telemedicine visits. Further
research is needed to validate our findings across different
practice settings.
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INTRODUCTION

The COVID-19 pandemic has forced many primary care
providers to adopt new approaches to delivering care. While
office visits were a mainstay of pre-pandemic primary care,1

social distancing restrictions required a rapid transition to
telemedicine.2 During the second quarter of 2020, approxi-
mately 35% of all primary care visits were conducted virtually
compared to only 1% in 2019.1 Supported by changes in
insurance reimbursement3 and ACGME milestones for resi-
dent performance,4 telemedicine is likely to maintain a signif-
icant role in the practice of post-pandemic primary care.
The abrupt pivot to telemedicine posed a unique problem in

graduate medical education. Attending physicians with little
formal training5 or experience with telemedicine1 were tasked
with teaching trainees to provide virtual care. Further chal-
lenges arose in July 2020 with the arrival of a new class of
residents who had limited experience in providing primary
care both in person and virtually. Previously published tele-
medicine curricula have utilized a didactic approach with
online training modules6, 7 or longitudinal training over the
course of residency.8 Based on feedback provided by residents
during our initial transition to telemedicine, we identified a
need for efficient experiential training in video-based primary
care. We developed a simulation-based curriculum with the
goal of increasing resident comfort and competence in provid-
ing virtual primary care during the pandemic and throughout
their careers.

SETTING AND PARTICIPANTS

All first-year internal medicine residents (PGY-1, n= 16) who
had their continuity clinic at the Portland VA participated in
our telemedicine curriculum, which was delivered over a 3-h
session during their clinic orientation in July of 2020. The
curriculum focused primarily on conducting primary care
visits using video technology with patients who were not in
clinic. The instructors included three attending physicians with
significant previous telemedicine experience. After orienta-
tion, PGY-1s completed 3 months of patient care in the out-
patient setting which included a mix of in-person, telephone,
and video appointments. Residents’ opinions on the curricu-
lum and their comfort with telemedicine were assessed with
short anonymous surveys prior to the curriculum and 1 week
and 3 months after completing the course. The survey was
adopted from a 2015 study of telemedicine satisfaction9 and
was further piloted at the Portland VA amongst primary care
and specialty providers.
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PROGRAM DESCRIPTION

Prior to the COVID pandemic, residents in our clinic provided
patient care primarily through in-person visits and rare tele-
phone encounters. During our urgent transition to virtual
medicine at the outset of the pandemic, residents received
brief instruction on practical aspects of conducting video and
telephone visits to allow them to pivot quickly to telemedicine.
A follow-up survey of residents identified a need for simula-
tion training highlighting the flow of the telehealth visit,
challenges with common technology issues, and strategies
for performing the virtual physical exam. Based on these
survey results and discussions with our regional telemedicine
community of practice, we developed a formal telemedicine
curriculum for incoming PGY-1 residents in our clinic (Fig-
ure 1). We identified Kolb’s cycle of experiential learning
including a concrete experience, reflective observation, ab-
stract conceptualization, and active experimentation as a foun-
dation on which to structure our curriculum.10, 11

During their orientation to our clinic, PGY-1 residents
received 1 hour of small group didactics on telemedicine. This
didactic included a brief overview of the field of telemedicine,
strategies for appropriately triaging patients between clinical
venues, and an overview of virtual care etiquette. We also
reviewedVA-specific technology and coding requirements for
phone and video visits.
After the didactic training, PGY-1 residents participated in

four simulated patient encounters using the VA Video Con-
nect (VVC) technology (see Appendix 1 in the supplementary
material for case specifics). These cases provided the PGY-1
residents with concrete experiences in the four areas of need
identified by senior residents in our pre-curriculum
assessment:

1. Troubleshooting technical issues
2. Evaluating a patient with dizziness through the virtual

neurological exam
3. Evaluating a patient with shoulder pain through the

virtual physical exam
4. Triaging a patient with a mental health emergency and

communicating with clinic team members during a
virtual visit

The cases were facilitated by senior residents who joined
the session virtually and alternated between the role of the
simulated patient and observer. The use of senior residents as
simulated patients reinforced their understanding of virtual
care strategies and provided opportunities for near-peer
mentoring with PGY-1 residents by leveraging senior resi-
dents’ previous experiences in virtual care. Senior residents
were provided with an outline of each case and topics for
debriefing. PGY-1 residents acted as the physician throughout
and were briefed with a chief complaint for each case. Each
simulation lasted 10 min with 5 min for debriefing led by the
senior residents. After completing the simulations, PGY-1
residents participated in a 30-min attending-led structured

debrief. This post-simulation debrief used the Gather Analyze
Summarize framework12 to prompt PGY-1 residents to en-
gage in reflective observation of their attitudes towards virtual
care and to address areas of discomfort. To encourage abstract
conceptualization and maximize opportunities for active ex-
perimentation, we scheduled all PGY-1 residents for virtual
visits in the 3 months following their orientation. During this
period, PGY-1 residents precepted with attendings experi-
enced in virtual care and were provided with feedback on their
use of telemedicine modalities.

PROGRAM EVALUATION

All 16 PGY-1 residents participated in the telemedicine train-
ing curriculum. The residents then conducted 3 weeks of
closely supervised virtual primary care visits over a 3-month
period, collectively completing 98 phone and 152 video visits.
Ninety-three percent of residents (n=15) responded to the

pre-survey. Response rates at 1 week and 3 months were 81%
(n=13) and 100% (n=16) respectively. Seven residents identi-
fied as male, eight as female, and one as non-binary. Respon-
dents indicated a broad range of career interests including
primary care, hospital medicine, and several sub-specialty
disciplines. Two residents (12%) reported receiving structured
telemedicine training prior to residency, and no residents
reported previously conducting a virtual visit.
When surveyed 1 week after the training, 92% of PGY-1

residents reported the curriculum adequately prepared them to
conduct virtual visits; this percentage fell to 81% at 3 months.
On a Likert scale of 1–10 (with one indicating “not confident
at all” and 10 indicating “extremely confident”), confidence in
conducting video visits increased from a mean of 4 on the pre-
survey to 7 at 1 week and eight at 3 months, respectively
(Figure 2). All residents agreed using video technology was
helpful for follow-up visits, and 56% indicated video technol-
ogy was helpful for new patient visits. Residents were also
asked to evaluate their agreement on a number of measures
related to communicating with patients in the virtual space on
a 5-point Likert scale (1=do not agree at all and 5 = very much
agree). After they completed the curriculum, residents were
more likely to agree that video visits would allow them to
build bonds with patients (pre-course 3.4, 1 week post-course
4.3), effectively communicate with patients (pre-course 3.9, 1
week post-course 4.3), and effectively treat patients’ needs
(pre-course 3.1, 1 week post-course 4.1).
In qualitative comments, residents highlighted that the

greatest barriers to conducting video visits were technological
and administrative. Suggestions for improvement included
additional training on troubleshooting video technology and
conducting the virtual physical exam. Several residents noted
that training patients on video technology prior to the visit
would help appointments run more smoothly (Appendix 2 in
the supplementary material). (Please see our supplemental
material for all suggestions for curriculum improvement.)
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DISCUSSION

Our curriculum in telemedicine used case-based simulations
rooted in experiential learning to efficiently improve internal
medicine PGY-1 confidence in their ability to provide virtual
care in the outpatient setting. The trainees who participated in
this curriculum had little experience with telemedicine. De-
spite their lack of formal training prior to this curriculum, the
majority of participants reported feeling adequately prepared

by our half-day training to perform virtual visits. This in-
creased comfort with telemedicine was reflected in trainees’
survey responses at 1 week and 3 months which noted in-
creased ability to communicate and build bonds with patients.
We attempted to address areas of discomfort identified by

senior residents during the transition to telemedicine by de-
veloping cases which focused on troubleshooting video tech-
nology and the virtual physical exam. Computer anxiety and

Figure 1 Curriculum overview including an introductory didactic session, the four simulated patient cases, and a post-session debrief.

Figure 2 Resident confidence in conducting video visits prior to, 1 week after, and 3 months after completing the curriculum, with survey
completion rates of n = 15 (93%), 13 (81%), 16 (100%) respectively. Residents rated their confidence on 10-point Likert scale with one

indicating “not confident at all” and 10 indicating “extremely confident.” Boxes indicate interquartile range and tails represent the lower and
upper extremes of resident confidence.
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lack of technical support are common barriers to telemedicine
uptake, especially in the older population served by our clin-
ic.13 Our technology troubleshooting case allowed learners to
gain experience in addressing technical issues and patient
anxieties with telemedicine. While evaluating patients over
video has some limitations, many professional societies have
developed resources to help providers refine their virtual
physical exam.14, 15 The cases focusing on dizziness and
shoulder pain provided our trainees with the opportunity to
practice these targeted musculoskeletal and neurologic exams
in the virtual space.
Finally, the COVID-19 pandemic and associated social

isolation have led to higher rates of psychological distress in
our patients.16 The mental health emergency case provided
trainees with a safe space to explore the challenges of caring
for patients experiencing distress in the virtual setting and to
engage with clinic-specific protocols and resources for
triaging patients with mental illness. By involving clinic-
based mental health providers in the case, our learners were
able to practice coordinating care within the patient centered
medical home.
Our curriculum demonstrates one way in which translation-

al simulation can be used to rapidly address deficiencies in
healthcare delivery during the COVID pandemic. Translation-
al simulation has been described as simulation directed to-
wards health service priorities, improving systems and teams,
and can be used to rapidly revise care processes in the setting
of a pandemic.17 Our simulations were targeted towards an
abrupt change to virtual care utilizing recommendations from
our residents and our regional telemedicine community of
practice and succeeded in rapidly improving resident comfort
with new care processes.
Our study is limited by a small sample size and implemen-

tation at a single clinic. We also acknowledge the lack of a
control group makes it impossible to account for knowledge
gained through experience alone.While wewere able to assess
the perceived benefit of our curriculum, we did not assess
objective knowledge of our residents or clinical outcomes.
However, the high survey response rate and assessment of
multiple measures of resident satisfaction and comfort with
telemedicine increase our confidence that the curriculum
benefited our residents. Our curriculum was also created prior
to the release of new AAMC and ACGME competencies and
milestones for digital health.4, 18 While we feel our curriculum
targets the ACGME’s milestone and addresses the majority of
the AAMC competencies, future iterations of our curriculum
will address equitable access to virtual care and include
knowledge-based evaluations based on the new milestone.
Telemedicine allows healthcare providers to deliver quality

care with greater access, improved patient satisfaction, and
potentially lower cost.19, 20 Virtual care has been implemented
widely during the COVID-19 pandemic and is likely to remain
an integral part of primary and specialty care. The increasing
prominence of telemedicine and new expectations of fluency
with virtual care demands further research into effective

strategies for teaching telemedicine to trainees. Our curricu-
lum adds to a growing body of evidence6–8 that telemedicine
education can be effectively incorporated intomedical training
and provides a strategy for teaching key components of the
virtual visit through case-based simulation. Additional re-
search is needed to further evaluate telemedicine training on
a larger scale and to investigate its impact on patient satisfac-
tion, provider uptake, and clinical outcomes.

Supplementary Information The online version contains supple-
mentary material available at https://doi.org/10.1007/s11606-021-
07009-8.
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