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Telemedicine Clinical Skills Needs
Assessment in Early Medical Students

Tina Kumra, MD, MPH; Maura McGuire, MD; Ariella Stein, MPH; Amit K. Pahwa, MD

BACKGROUND AND OBIJECTIVES: As clinicians increasingly rely on tele-
medicine, medical students will need to learn how to appropriately use tele-
medicine in patient care. A formal approach to curriculum development is
needed to identify gaps and needs in early medical student performance.

METHODS: In October 2020, 120 second-year medical students completed
a telemedicine visit with a standardized patient with chronic essential hy-
pertension. Students were assessed across five domains (history-gathering,
communication, vitals, physical exam, and assessment/management). An
anonymous, voluntary survey was distributed to assess self-efficacy in tele-
medicine skills.

RESULTS: Students perform well in history-gathering and communication
(98% of student scored 4 or 5 out of 5 on history, 100% of students received
a 7 or 8 out of 8 on communication). Students perform poorly in obtaining
vital signs (23% scored 3 or 4 out of 4) and assessment/management (14%
scored 3 or 4 out of 4). Students received their lowest scores in physical ex-
amination (2% score 4 or 5 out of 5). The number of telemedicine visits com-
pleted with patients prior to the standardized patient exercise had no impact
on student performance during the exercise. Student response rate on the
postexercise survey was 88%. Self-efficacy was lowest in physical examina-
tion telemedicine skills compared to other domains.

CONCLUSIONS: Findings suggest that early medical students are able to
gather history and communicate over telemedicine, but perform poorly on
telemedicine physical examination skills. More robust curriculum develop-
ment addressing telemedicine physical examinations skills is needed early
in medical training.

(Fam Med. 2022;54(4):294-7.)
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overseeing medical education

acknowledge the need for compe-
tence in telemedicine, however most
trainees are inadequately prepared
to care for patients using telemedi-
cine.'? Telemedicine is defined as the
use of two-way, real-time interactive
audio or audiovisual communication
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between a patient and a practitio-
ner at a distant site, for example by
video visits.* While 57% of medical
schools have telemedicine curricula,
only one-third of schools have curri-
cula in the preclerkship phase.’¢ In
a review of 17 schools, 12 had some
didactic learning coupled with either
patient encounters or standardized

patients (SPs) during the preclini-
cal years.” However, the conceptual
frameworks and learning theories
underlying these curricula are cur-
rently unknown. A systematic cur-
riculum development approach is
needed to effectively teach telemed-
icine clinical skills to early medical
students.

First-year medical students learn
foundational skills in history-gath-
ering, communication, physical
examination (PE), and clinical rea-
soning.® Many students can imple-
ment these skills upon completion
of their second year.® However, the
degree to which students demon-
strate these skills during video vis-
its is unknown. Student telemedicine
self-efficacy, defined as one’s per-
ceived ability for learning or achiev-
ing actions at designated levels, has
not yet been reported.'® We utilized
Kerns’ six-step approach to devel-
op a telemedicine clinical skills cur-
riculum for medical students.!! The
six steps include problem identifi-
cation and needs assessment, tar-
geted needs assessment, goals and
objectives, educational strategies,
implementation, and feedback and
evaluation.' Specifically, we aimed
to assess the baseline performance of
second-year medical students during
a simulated telemedicine case and
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their self-reported efficacy in a tele-
medicine visit in order to define the
problem and needs of students.

Methods

Preclinical students at Johns Hop-
kins University School of Medicine
complete a required ambulatory
clerkship from January of first year
to December of second year. Second-
year students completed a video
visit exercise on an SP with hyper-
tension near the end of the clerk-
ship. Prior to the exercise, students
read a handout on the ambulatory
management of hypertension based
on the Joint National Committee
practice guideline and completed a

hypertension case in the electronic
medical record.’? In the first year,
students completed an in-person
SP exercise on obtaining a blood
pressure. Course directors used the
practice guidelines to develop the
case and checklist (Table 1). The PE
checklist was adapted from materi-
als created by the Johns Hopkins
Telemedicine Education Consortium
and was reviewed by three nonaffili-
ated ambulatory physicians.

Four groups of 30 students were
randomly assigned to complete the
session during the same week. The
exercise was modeled on the United
States Medical Licensing Examina-
tion Step 2 Clinical Skills Exam, a

Table 1: Standardized Patient Checklist
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national standardized assessment
of clinical skills in which medical
students complete an SP encoun-
ter in fifteen minutes. The SP com-
pleted a checklist directly following
the encounter. Students conducted
these video visits either at home or
on campus while the SP connected
from home. Fifteen SPs completed a
4-hour training led by an SP educa-
tion specialist, including review of
the case and checklist. The students
were provided with two prompts dur-
ing the encounter: a prompt to con-
duct the vital signs at 10 minutes
and a prompt to provide the diagno-
sis and plan at 13 minutes.

History Taking

never been like this before.

1. Student elicited the following: I am here for follow up of my hypertension and I am little worried that it is high as it as

in the 160s/80s.

2. Student elicited the following: Blood pressures previously were 120s/70s but last 2 days the home blood pressures were

3. Student elicited the following: I take my medication (amlodipine 5 mg) everyday when I get up in the morning.

4. Student elicited the following: I have some stress at work but nothing that is unusual.

5. Student elicited the following: I have no medical problems except for hypertension

Vital Signs

1. Student instructs you to take blood pressure prior to prompt.

2. Student instructs you to retake blood pressure after prompt.

w

Student instructs you to take blood pressure with correct technique.

Physical Examination

Student instructs you to close eyelids.

Student instructs you to raise eyebrows to inspect forehead wrinkles.

Student instructs you to smile.

Student inspects clavicle and neck for work of breathing.

OUI N

Student asks you to push on calves to evaluate for fluid.

Diagnosis and Plan

Student provided diagnosis: Incorrectly taken BP.

Student provided guidance regarding medication.

Student asked patient to enter blood pressures in MyChart after visit.

Ll N

Student planned for follow up appointment for HTN.

Communication Skills

1. Student introduced themselves and clearly explained their role.

2. Student allowed me to explain my reason for visit and other elements of the history without excessive verbal
interruptions, including allowing patient to state story in own words without much interruption.

3. Student expressed emotional support and caring for me.

4. Student used language I easily understand.

Abbreviations: BP, blood pressure; HTN, hypertension.
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Students completed an anony-
mous, voluntary post-exercise ques-
tionnaire. We utilized the three
recommended principals in con-
structing questions measuring stu-
dent self-efficacy: the measures were
future-oriented, focused on beliefs
about the student’s ability to carry
out the action necessary for success,
and focused on specific domains.'®
For example, to assess self-efficacy
in history gathering, students were
asked to rate their confidence level
in their ability to gather a history in
a telemedicine visit using a 5-point
Likert scale. We used SAS Software,
version 9.4 (SAS Inc, Cary, NC) to
conduct our analyses. The Johns
Hopkins Medicine Institutional Re-
view Board approved this study
(IRB00270053).

Results

During the 2020 calendar year,
120 students were enrolled in the
clerkship. The number of telemedi-
cine sessions completed prior to the
SP exercise made no difference on
student performance in any of the
five domains. Students received the

highest scores in the history gath-
ering and interpersonal skills sec-
tions (Figure 1). Students received
their lowest scores in the PE domain
(2% scored either a 4 or 5 out of 5).
Thirty percent of students did not
complete any PE element during
the encounter. Students obtained the
lowest score in the neurologic por-
tion of the PE and highest on the
cardiovascular and respiratory por-
tions; 88% of students responded to
the anonymous postexercise evalu-
ation (Figure 2). Students reported
the lowest self-efficacy in PE skills.

Discussion

Second-year students performed well
on history-gathering and communi-
cation, however they performed poor-
ly on gathering objective data over
video visits, including vital signs and
in PE maneuvers. Students reported
the lowest self-efficacy in telemedi-
cine PE skills compared to other do-
mains. Notably, student self-efficacy
often overestimates their abilities.!4'®
The number of telemedicine sessions
completed with patients prior to the

exercise did not impact performance
on the PE domain.

Second-year students tend to per-
form equivalently on history-taking
and PE domains during in-person
SP encounters.® However, students
performed more poorly than expect-
ed in the PE domain in a video visit
encounter. Second-year students in
the previous year in the same clerk-
ship scored 81.5% on the PE domain
in a similar in-person case with a
SP while their performance in his-
tory and interpersonal domains were
comparable to the video visit perfor-
mance found in our study.

Limitations of this study include
an assessment of students during a
single year at a single institution.
The exercise was simulated and esti-
mates, but does not equate to, actual
clinical performance. Lastly, we de-
livered the exercise across 2 different
days, which may have led to some
communication between groups re-
garding the SP case, leading to
higher scores on day two. Study
strengths include a large class size
and robust early assessment of tele-
medicine clinical skills performance

Figure 1: Student Performance on Video Visit Encounter Across Domains
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Figure 2: Postsession Feedback
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paired with high response rate of
self-reported student efficacy in tele-
medicine skills.

Medical student performance and
self-efficacy in video visit encounters
has not previously been reported.
Our findings suggest telemedicine
curricula with goals and objectives
focusing on PE skills are needed
starting in early medical school.
Lesser emphasis on telemedicine
history-gathering and communica-
tion skills may be needed, given that
they seem to be more easily trans-
lated from in-person to telemedicine
encounters.
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