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ABSTRACT

Background During the COVID-19 pandemic, medical professionals were obligated to adapt to virtual care. Most resident
physicians had no formal telehealth training. The virtual physical examination remained underutilized.

Objective We describe a needs assessment leading to the creation of a telehealth curriculum for internal medicine (IM) and
internal medicine pediatric (IM/P) residents, and report changes in residents’ confidence level as well as feasibility data. We
hypothesized that residents’ confidence in delivering virtual care would significantly improve after implementing a telehealth
curriculum.

Methods A needs-based assessment for all University of California Los Angeles (UCLA) IM and IM/P residents was conducted
in July 2020. Specific competencies were identified: (1) telehealth legal guidelines; (2) virtual physical examination; (3) health
equity; and (4) telehealth chronic disease management. The curriculum was presented via 3 synchronous interactive online
interventions between November 2020 and March 2021. Pre- and post-intervention learner assessments were conducted.

Results Out of all 180 residents, 146 UCLA IM and IM/P residents completed pre- and post-Virtual Physical Examination
curriculum surveys, which were not uniquely linked to individuals. Residents reported statistically significant increased
confidence levels in performing a targeted virtual physical examination (P<.001; 95% CI 0.97-1.35), engaging patients or
caregivers to assist in virtual examinations (P<.001; 95% CI 0.76-1.21), and using remote monitoring devices (P<.001; 95% CI
0.58-1.03).

Conclusions Our results demonstrate that, within our IM and IM/P residency programs, a formalized telehealth curriculum
significantly improved residents’ confidence in delivering virtual care.

Introduction

Prior to March 2020, telehealth was a rapidly devel-
oping practice of medicine with evidence demon-
strating improved health outcomes for patients with
chronic medical disease including diabetes, hyperten-
sion, and heart failure.1-3 Health care systems, such
as the US Department of Veterans Affairs, led efforts
to incorporate telehealth care for patients with multi-
morbid chronic medical disease.4 When the COVID-19
pandemic began, telehealth became a vital tool to
deliver care to patients with acute and chronic illnesses.
At the University of California Los Angeles (UCLA)
Health, telemedicine visits in the Department of Medi-
cine increased from <1% to 55% of total health care
visits from March 9 to April 18, 2020.5

During the forced expansion of telehealth, medical
institutions had to adapt and train physicians on

telehealth simultaneously. However, there were no
clear guidelines or standard platforms for telehealth
medical education.6 While many virtual physical
examination guides exist,7-9 residents’ familiarity with
the virtual physical examination was low.10-12 In
response, some residency programs developed ambula-
tory telehealth training programs to address residents’
concerns about their ability to deliver high-quality vir-
tual care.10,11

In July 2020 we performed a needs-based assess-
ment within the UCLA internal medicine (IM) and
internal medicine/pediatrics (IM/P) residency pro-
grams to assess residents’ comfort level and knowl-
edge on the delivery of telehealth to address gaps in
knowledge. After delivery of a telehealth curriculum
to UCLA IM and IM/P residents, we hypothesized
that residents’ confidence and knowledge in deliver-
ing virtual care, including performing a virtual physi-
cal examination, would significantly improve.

Methods

In July 2020, a formalized needs-based assessment (pro-
vided as online supplementary data) was conducted
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within the UCLA IM and IM/P residency programs.
Our approach followed the Kern’s framework for
curricular development. The initial survey determined
attitudes toward telehealth and identified specific
areas in which residents felt additional education
would be beneficial. A total of 111 of 180 (62%)
UCLA IM and IM/P residents participated (36%
postgraduate year 1 (PGY-1); 31.5% PGY-2; 32.4%
PGY-3/4). Eighty-one percent of residents (90 of 111)
had no formal training on telehealth. Respondents
demonstrated subjective deficiencies in understanding
the legal guidelines associated with telehealth care, per-
forming a virtual examination, and using remote moni-
toring devices (online supplementary data).

We designed a formal telehealth curriculum using
the frameworks of Ericsson’s theory of deliberate prac-
tice and Kolb’s theory of experiential learning.13,14

Our curriculum contained core learning objectives and
sub-objectives (online supplementary data) with specific
competencies focused on improving residents’ knowl-
edge and confidence in (1) legal guidelines of telehealth,
(2) patient-assisted virtual physical examination, (3)
health equity and access to telehealth, and (4) tele-
health chronic disease management.

End-point results focused on self-reported confidence
intervals. Power calculations determined approximately
123 participants (n) were needed for our population
of 180 (N=total size of IM and IM/P residents [a=0.5;
Z=1.96]).

Our telehealth curriculum was taught in 3 parts
to 180 eligible UCLA IM and IM/P residents from
November 2020 through March 2021. Our curriculum
incorporated virtual didactic and experiential pedagogies.
The telehealth legal guidelines, health equity, and chronic
disease management topics were each respectively pre-
sented to the entire IM and IM/P residency programs
during one-hour didactic sessions (noon conferences)
on Zoom and included interactive case scenarios. The
virtual physical examination curriculum was presented
during a dedicated one-hour time block allocated for
outpatient practice management education. It was deliv-
ered on Zoom to 5 small groups, each comprised of
35 to 40 residents. Residents received demonstrations,
handouts, and verbal coaching on adapting physical
examinations to a virtual setting. Additionally, resident
pairs performed case-based scenarios, as a physician
or a patient, to simulate telemedicine examinations,
specifically the musculoskeletal and the head, ears,
eyes, nose, and throat examinations (FIGURE).

Pre- and post-intervention learner assessments were
conducted via Likert scale surveys (graded 1-5, least
to most confident) and knowledge-based examinations
(multiple choice or true/false questions; provided as
online supplementary data). Results were analyzed via
a t test (TABLE). Feasibility was measured by tracking
estimated time to create the curriculum and prepare
faculty to deliver it.

Session Debrief
• Share feedback
• Discuss strengths/challenges of virtual exam
• Review key concepts of virtual encounter
• Assess need for further training

Legal Guidelines of Telehealth 
Chronic Disease Management 
and Health Equity of Telehealth 

Virtual Physical Exam Curriculum

Pre-Intervention Assessment 

Interactive Case Scenarios

Post-Intervention Assessment 

1) Review of Regulating Agencies

3) HIPAA Compliance

• Best practices

2) Billing Principles

• Required documentation
• Eligible/reimbursable providers

4) Prescription of Non-Controlled 
and Controlled Substances –
State & Federal Regulations 

• Ryan-Haight Act
• Controlled Substances Act

Pre-Intervention Assessment 

Interactive Case Scenarios

Post-Intervention Assessment 

1) Chronic Disease Management

• Benefits & limitations
• Appropriate patient selection
• Review of the literature 

2) Remote Monitoring Devices

• Vital signs
• Mobile health applications
• Wearable/sensor technology

3) Health Equity/Disparities

• Digital barriers
• Disparities screening tools
• State/Federal accessibility programs

Pre-Intervention Assessment 

Virtual Simulated Clinical Encounters

• Two 10-minute cases; 5 minutes for feedback
• Residents assigned to patient or provider role; roles are switched for second case 
• Residents can reference the virtual physical exam checklist

Virtual Physical Exam – MSK Exam 
CC: shoulder pain 

Virtual Physical Exam (HEENT Exam) 
CC: sore throat & rhinorrhea

1) Feasibility of Virtual Exam

• Targeted physical exam
• Emphasis on visual cues
• Review telehealth appropriateness

2) Patient Assisted Virtual Exam

• Utilize patient or caregiver to 
perform exam maneuvers

• Review “Telehealth Ten” guide

Interactive clinical cases highlighting 
different virtual exams: 

Dermatologic, Cardiac, Musculoskeletal 
(MSK), Social Determinants of Health

3) Incorporating Digital Equipment

• Standard devices
• Wearable devices
• Sub-specialty peripheral devices

Post-Intervention Assessment 

FIGURE

Telemedicine Curriculum
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UCLA Research Administration Institution Review
Board approval was obtained. Residents were not
required to consent to participate in the curriculum
or assessments.

Results

The results detailed below are from the virtual physical
examination curriculum. Outcomes related to other
curricular components were not sufficiently powered
and therefore not included. Ninety-four percent (146
of 156) of residents completed the pre-survey and the
post-survey (27.4% PGY-1; 37.6% PGY-2; 34.9%
PGY-3; 0% PGY-4). Surveys were not uniquely linked
to individuals.

Following the virtual examination curriculum, resi-
dents reported statistically significant increased confi-
dence levels in performing a targeted virtual physical
examination (P<.001; 95% CI 0.97-1.35), engaging
patients or caregivers to assist in virtual examinations
(P<.001; 95% CI 0.76-1.21), and using remote moni-
toring devices (P<.001; 95% CI 0.58-1.03; TABLE).

Three instructors developed and delivered the cur-
riculum. It took 4 hours to create each didactic

session, 1 hour to plan content delivery logistics, and
1 hour to teach each session.

Discussion

Following the COVID-19 pandemic, the health care
system adopted a hybrid of virtual and in-person
care, supporting the future utility of telehealth.15,16

We demonstrated within our UCLA IM and IM/P
residency programs that a formalized telehealth cur-
riculum significantly improves residents’ confidence
in delivering virtual care.

Our curriculum was novel and developed prior
to the Association of American Medical Colleges
and the Accreditation Council for Graduate Medical
Education (ACGME) updating the Milestones and
competencies evaluation to include telehealth skills.17,18

Notably, the ACGME program requirements for grad-
uate medical education in internal medicine do not
specifically highlight the virtual physical examination,
which requires a unique approach and skillset com-
pared to the in-person physical examination.19 Further-
more, these accreditation guidelines do not comment
on how residents should be taught virtual care. While

TABLE

Comparison of Participant-Reported Data Pre- and Post-Intervention

Parameter
Pre-Intervention,

n=156a
Post-Intervention,

n=146b
P value 95% CI

How confident are you with performing a
targeted virtual physical examination?

2.2860.90 3.4460.76 <.001 0.97-1.35

How confident are you with performing a
dermatologic/skin targeted virtual
physical examination?

2.1560.97 3.4360.84 <.001 1.08-1.49

How confident are you with performing a
musculoskeletal targeted virtual physical
examination?

2.0660.86 3.3660.83 <.001 1.11-1.49

How confident are you with performing a
head/ears/eyes/nose/throat targeted
virtual physical examination?

1.9760.89 3.5160.84 <.001 1.33-1.73

How confident are you with performing a
cardiovascular targeted virtual physical
examination?

1.8160.86 2.7660.90 <.001 0.75-1.15

How confident are you with performing
an extremity targeted virtual physical
examination?

2.2460.97 3.3860.87 <.001 0.92-1.34

How confident are you with engaging
patients or caregivers to assist in virtual
physical examinations?

2.4461.08 3.4260.89 <.001 0.76-1.21

How confident are you with using remote
monitoring devices and incorporating
them into assessment?

2.3461.06 3.1560.93 <.001 0.58-1.03

a Two participants excluded from calculations due to incomplete responses.
b One participant excluded from calculations due to incomplete response.
Note: Plus-minus values are means 6 SD. P values are derived from student’s t test for a presumed normal distribution. Reported values are based on Likert
scale 1 to 5.
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data on outcomes of using tele-education compared to
face-to-face learning exist,20 there has not been exten-
sive research studying the most effective methods of
teaching a virtual physical examination.

Studies from multiple subspecialties show that res-
idents’ confidence levels improved with formal edu-
cation on the virtual physical examination.10,21-23

The results from our curriculum support teaching
the virtual physical examination in a virtual learning
environment, using simulation training, and incorpo-
rating real-time peer feedback. Studies support that
experiential learning through simulations leads to
more sustained practice change.24 It is feasible for
other residency programs to duplicate our telehealth
curriculum with the use of an online interactive syn-
chronous didactic program.

Limitations of our study include the use of self-
reported data, sample size of a single academic inter-
nal medicine residency program, and the short time
interval of the educational intervention and post-
survey that occurred on the same day. Assessment
over a larger time period would allow for analysis of
sustained confidence and true practice change.

We have subsequently expanded our curriculum
to medical students at the David Geffen School of
Medicine at UCLA and intend to incorporate an
objective structured clinical examination for addi-
tional practical assessments.

Our study contributes to the growing body of evi-
dence that supports telehealth education in residency.
We hope our experience can guide other residency
programs in developing a formalized telehealth curric-
ulum including the virtual physical examination.

Conclusions

We created a curriculum that taught residents how
to perform a virtual physical examination in a vir-
tual learning environment, using simulation training
and incorporating real-time peer feedback. Our results
demonstrate that a formalized telehealth curriculum
significantly improved residents’ confidence in deliver-
ing virtual care.
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