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Telemedicine Education Amidst COVID-19

ORIGINAL ARTICLE

Telemedicine Education Amidst COVID-19: Review of
Literature and Call to Action

Background: In the presence of COVID-19, telemedicine is being
utilized to limit person-to person spread. Unfortunately, despite
this increase in utilization, the amount of training provided to
healthcare professionals has not increased with it creating a gap
between user and machine. To combat this problem, the American
Medical Association has called for an increase in formalized training
for telemedicine. The purpose of this literature review is to provide
more recent examples of telemedicine education techniques in
order to close this training gap and give providers the tools they
need to succeed in the new COVID-19 world.

Methods: The authors conducted a retrospective literature review in
the United States during April through June of 2020 by searching the
PubMed (MEDLINE) database for publications pertaining to
telemedicine education and training. After review, 10 pieces of
literature were analyzed for methods and skills taught in telemedicine,
means to assess competency as well as future directions.

Results: This study identified a broad scope of skills to be taught
from orientation to technology, to patient interaction methods, as
well as the current medico-legal guidelines. Using standardized
assessments and being supervised by trained physicians, there is a
role for telemedicine to be incorporated into formal curricula.
Conclusions: While it is accepted that telemedicine increases
access to care, this does not translate to an increase in quality of
care. One of the ways to close that gap is by optimizing training.
This work provides examples of how telemedicine can be
incorporated across all healthcare disciplines.

Keywords: Communication Skills, Computers, Simulation, New
Technology, Curriculum Development/Evaluation
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INTRODUCTION

We have now entered the second year of the COVID-19
pandemic and coronavirus continues to make laps around
the globe. The disease is spreading via respiratory droplets
and in response, we make new attempts to limit person to
person interaction. Specifically in healthcare, one of these
measures has been the rise of the use of telemedicine (TM)
modalities. ~ While this technology is certainly not a
replacement for our current healthcare system, it is used by
healthcare professionals for initial screening, triage of
symptomatic patients and routine office visits for established
patients/follow-up of chronic conditions in an effort to limit
direct patient contact and decrease transmission (1). The use
of TM is aimed at helping to reduce the rate of infection and
to preserve personal protective equipment for essential
personnel. Attending physicians and a variety of healthcare
decision makers are utilizing TM to interact with patients,
either via programs previously implemented into health
systems, or via third-party TM services (1). Additionally, many
of the barriers to TM use have been temporarily waived,
including lack of reimbursement, licensing restrictions, and
HIPAA compliance (2,3). Despite removal of these barriers,
there continues to be a lack of proper instruction for health
care providers on how to effectively utilize TM. A review of
literature between the years 2004-2014 demonstrated only 9
pieces of literature in the field that focused on TM education
and training. This was despite the growth of TM at the time
and the acknowledgement of the lack of training for
healthcare professionals (4). A survey by the American
Academy of Family Physicians (AAFP) found that only 15% of
family physicians used TM in the past 12 months, citing lack
of training as the primary barrier to use (5). Additionally, the
American Medical Association called for an increase in
formalized training in TM use for medical students and
residents, stating that such training is not available for the
vast majority of medical students (6). Given such
information, we have performed a literature review of the
PubMed database regarding TM education for current and
future health care providers. With elaboration of the existing
publications, our goal is to establish a baseline for criteria
used to train currently practicing physicians, fellows,
residents, medical students and other healthcare
professionals on TM delivery during the COVID-19 pandemic
and to establish widespread curricula across healthcare
disciplines for TM education in the future.

METHODS

We conducted a retrospective review of literature of the
PubMed (MEDLINE) database pertaining to published TM
articles. The period of time during data collection and review
was April through June 2020 with review conducted in the
United States. PubMed was searched using the term
“telemedicine” specifically within the abstract or title of the
article and only with publications involving human subjects.
Further Boolean operators were used to include both the
terms “educate” and “training” in each article, in order to
emphasize our study was aimed at assessing ways in which
TM users and providers are being educated. . Truncation was

applied to the terms educate and training to include articles
with variations of the key words within the text. This allowed
for inclusion of words such as educated, education, trained,
etc. The aforementioned key words were chosen based on
the emphasis of our project on TM, education of students,
and training of TM technology. Search terms “learning,
“curriculum,” and “teach” were removed in order to isolate
articles solely about teaching the use of TM in the delivery of
healthcare, not TM use as a tool for delivering educational
content. To reflect recent trends and occurrences in TM,
articles were limited to publication from 2015 to present. In
order to assist in development of curriculum and
programming in this time of increased demand, only articles
with abstracts or full text access were included. A total of 162
articles were identified after applying the filters to the
PubMed database.

A set of inclusion and exclusion criteria were created to
evaluate the abstracts found for this study. Inclusion criteria
captured articles pertaining to training of TM use,
secondarily criteria including pitfalls and shortcomings in
education of TM use, and lastly included methods and means
to evaluate the skills taught for use of TM modalities.
Exclusion criteria considered the use of TM to train and
educate a third party rather than prepare for interaction
between providers and patients. For example, “IM used to
train nurses about mental health” would be disregarded as
TM was used as a distance education tool to train nurses. Our
articles at hand would pertain only to individuals using TM
in order to directly provide healthcare services. After
applying inclusion and exclusion criteria to the results of the
PubMed database, the two independent reviewers formed a
consensus on 18 publications selected with relevant
contributions.

The 18 articles underwent full-text review via two
independent reviewers to form a consensus of articles, from
which 8 articles were further excluded. In May 2020, using
the 10 identified articles, a literature matrix spreadsheet was
created to list all articles as well as their respective
contributions to modalities of teaching, areas of
improvement, and methods of testing competency. Here,
three reviewers analyzed all relevant abstracts and articles
with contributions made to the shared literature matrix

(Figure 1).
RESULTS

Atotal of 10 articles relevant to TM were found from a variety
of diverse sources and were reviewed for their contributions
to TM education and training. Publications spanned from
suggestions in adapting medical school education to
opportunities in fellowship training, with emphasis on
objectives and regarding telemedicine as a discipline and
ensuring quality provider-patient interactions (7-16). The
first consideration in the literature was to understand which
TM skills were being taught and the modalities used to
facilitate learning. Upon the introduction of TM in an
encounter, the first imposed change is to become
comfortable with a new device and care system. In training
providers for TM use, education should emphasize an
orientation to equipment as well as the system being used
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Figure 1. PubMed database was searched using initial keywords from which 529 articles appeared. Limitations on
publication date and human species narrowed to 162 articles. Abstract review with inclusion and exclusion criteria narrowed
to 18 articles. Full text review established 10 articles relevant to the study

(11-14). Furthermore, providers should also be taught on
ways to troubleshoot equipment (13,14).

The process of placing a device between a provider and
patient also calls for a different mechanism of approaching
patient encounters. As you lose the ability to perform direct
physical exams, emphasis is placed on learning physical exam
skills and history taking via TM (6-8,11-13,17). With this,
communication between the TM provider and patient, as
well as family members and other members of a care team
are important skills to facilitate (11-13, 16, 17). While not
physically with a patient, rules of bedside manner, termed
‘webside manner’ should apply (11,12,16). Skills can also be
developed through didactic training sessions and case
reviews utilizing telemedicine modalities (7,11,13,17). The
scope of TM utilization does not end with patient
interactions, but also requires focus on the evolving concept
of care as a whole (13,17). TM education also requires
education on the medico-legal concerns being introduced

such as privacy, licensure, fraud and reimbursement (9-
12.15,17).

In addition to teaching the skill set of TM use, the literature
also outlines ways to assess user competency. It is proposed
to add TM education into the existing medical school
curriculum where students would be assessed via
standardized patient encounters and graded based on
existing standards (7,8). While medical students enter clinical
training, it is possible to incorporate learning into clerkships
wholly dedicated to digital health and incorporation of TM
into fields such as radiology and dermatology (9). The
concept of a TM focused clerkship can be continued into
residency and fellowship training with assessments being
built into standard resident and fellow evaluations already
being given annually (12,13). While training in school or
through fellowship years, the review of literature notes the
importance of attending physicians to provide oversight and
learning points (9,11,13,17).
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Many potential areas of improvement also exist for T™M
education systems already in place. Learners should be
exposed to a variety of TM delivery platforms (9,14).
Furthermore, importance should be placed on learning the
limitations of TM as there are deficiencies in technology,
physical exam capabilities and relationship building (12,14).
With TM aimed to provide patient care, patients should also
be involved in feedback of trainees (17). As TM continues to
grow and advance, so should the training that accompanies
it (13,17) (Table 1).

DISCUSSION

In this review, we have encountered many of the methods by
which TM has been taught, the ways assessments may be
delivered, and areas of improvement in education. While TM
training can be established as part of a formal curriculum in
medical education, there are also benefits to creating small
sessions of learning. In some cases, sessions designed to be
10 minutes in length were sufficient enough to provide an
introduction to virtual care, but also to assess

Table 1. Literature matrix was created amongst reviewers. All 10 articles were analyzed in accordance to TM skills taught, areas
of improvement, and testing competency. Structural order was determined based on order found in literature search
Author TM Skills Taught Areas of Improvement Testing Competency Year O.f
Publication
.. Physical exam, medicolegal issues, . .
FTEAL @ patient interaction, clinical cases, TM Inco_rporate intoimedical Clerkship assessment 2016
al. A s ; curriculum
clerkship, digital health rotation,
Physical exam, relationship Incororate into medical Assessment via standardized
Sartori et al. development, standardized patient o patient, structured evaluation 2019
: : curriculum f
encounters, history taking, management of clinical case
Electronic consultations, technical and Use of experts for training, Clerkship assessments,
Leeetal. policy barriers, reimbursement, policy,  standardized use across review by attending 2019
communication skills, platforms, workflow limitations  physician
Lack of implementation models,
teaching status, technical
Scott Kruse challenges, legal and privacy 2018
concerns
Separate clerkship, technology Tailor training to facility
Afshari et famlllarl_ty, hlsto_ry taking, interaction cgpabll!tles, _case-based Attending oversight, learner
al with pat_lent-famlly-_st_af‘f, e\{olutlon of Fjlscus_smns, journal club, pre and post-assessments 2019
' TM, delivery modalities, reimbursement, impatient and emergency
‘webside’ manners, future applications,  consultations
Module based approach, medicolegal Technology limitations, . .
. . ' T A . ? e Multiple choice
Govindaraja issues, relationship bulld_mg, we_b51de relatl_onshlp bu_lldl_ng I|_m|_tat|_0ns, questionnaire, clinical
manners, consent and privacy, history physical examination limitations, - ' . 2017
netal. - - ; - - scenario, part of resident
taking, physical exam, device recognizing when telemedicine -
- - evaluation
implementation cannot be used
Capabilities and limitations of Attending supervision
. equipment, t_rouble_shootmg, . Evolution of training as TM milestone based approach,
Jagolinoet  communication skills, TM clerkship, A 3 . 5 5
5 . T modalities evolve, incorporation  combine with 2016
al, orientation to TM network, didactics, ;. 'ACGME curricula fellowship/trainin
case conferences, history taking, I g
. L e evaluations
physical examination, professionalism,
Methods of conducting teleconsultations, Material and equipment Post-training self assessment
Rienitiset  medicolegal issues , technical and requirements for educational using a 5-point scale of skill
- : . : < : 2016
al. procedural issues, barriers and benefits  courses. Trained staff required improvement, open
of care for preparation of stations comment survey.
‘Webside’ manners, empathy and . .
- . ; Continued ‘webside’ manner
Teichert S| gReal, ColTuLiiE e skills, training, checklist based 2016
relationship building, proper
- encounters
documentation.
Broader consensus on
history-taking, interview skills, comp_eten_ues _from medical Attending/Faculty
assessment, treatment, documentation organizations I.¢ supervision, standardized
: e " ' AAMC/ACGME, further research N
medicolegal issues, privacy concerns, . evaluation, assessment of
. : - . - to define competency, further , . .
Hilty etal.  reimbursement, interprofessional skills, - reactions, learning, 2015
o - . teaching faculty and staff - .
communication skills, physical exam, - behavior, results,
T ; . development, patient feedback, - .
didactic lessons, case series, variety of . - simulations, learner pre/post-
further literature on TM training .
TM models used - L assessments, practice cases.
models, evolution of training as
TM modalities evolve.
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communication skills in a virtual encounter (8). After
sufficient orientation to technology and troubleshooting,
focus should be placed on history taking, physical
examination, and rapport building skills (7-13). With
attending physician supervision, it has been noted that 3-5
observed patient encounters were enough to allow trainees
comfortability in performing consultations independently,
with support as needed (13). TM should include instruction
on medico-legal issues, reimbursement and privacy (9-12). As
the field continues to change, so should the methods in
which trainees are being taught and assessed in their abilities
(13).

While contributing to the overall breadth of knowledge, this
review presents some limitations typical for this form of study
(17). In processing each article, variation in the
interpretation of wording occurs with the goals,
methodologies, and pitfalls addressed by each individual
author. In order to combat this form of bias, we had two
author-reviewers  independently analyze articles to
determine the characteristics of note for each study.
Furthermore, it can be said that the inclusion and exclusion
criteria set and the range of publication time and open access
provide limitations to the study. In order to address these
limitations, we have established clear goals in our methods
section and provided references to justify the time periods
and text selected for review. Controlling for publication time
allows us to present the most current trends with open
access allowing for accessibility for those wanting to develop
curricula of their own. A strength provided by this study is
that it is the largest of its kind, with the largest previous study
encompassing 9 articles and ours including 10. Furthermore,
strength is added to our study in that TM education and use
is now brought to the forefront as a means to provide
healthcare during a pandemic. Lastly, all parts of our data
have been reviewed independently and cohesively by at least
two to four authors prior to incorporation into the text, only
allowing for shared consensus and multi-step reviewed data
in our publication.

While a growing trend, our sample size of 10 presents a small

glimpse into the discipline of TM. With this, we emphasize
the need for further research, evaluation, and publication of
successful models of training. As TM is being increasingly
used in the time of COVID-19, future research and
publication could arise from the current models of training
being utilized in healthcare settings. This could allow for
better preparation for physicians and trainees in using TM,
especially in times of increased TM need as we have seen
during the COVID-19 pandemic.

Despite the growing widespread use of TM in healthcare
today and especially in the time of COVID-19, little can be
said about the means by which trainees receive education.
While the prospects of TM increase the access to care and
provide care from a safe distance, it cannot be purported that
without proper knowledge and training this care is of equal
quality to in-person consultations in certain clinical
situations. From small lesson plans to entire curriculum
implementation, we call for increased TM education across
all healthcare disciplines. With this, we strongly desire that
the methods of data collection and review of findings serves
as a model and reference for cases in which TM modalities
are being used and expected to be utilized.

Ethical considerations

Ethical issues including plagiarism, informed consent,
misconduct, data fabrication and/or falsification, double
publication and/or submission, redundancy, etc. have been
completely observed by the authors.

ACKNOWLEDGEMENTS

We thank New York Institute of Technology College of
Osteopathic Medicine at Arkansas State University for its
mentorship and support.

Financial support: No financial support was given for this
research, authorship, or publication.

Conflict of Interest: We declare no potential conflicts of
interest with respect to the research, authorship, and/or
publication of this article.

REFERENCES

1. Hollander JE, Carr BG. Virtually
Perfect? Telemedicine for Covid-19. N Engl J
Med 2020; 382:1679-81. March 2020.
doi:10.1056/NEJMp2003539

2. Hong Y-R, Lawrence J, Jr DW, lii AM. 5.
Population-Level Interest and Telehealth
Capacity of US Hospitals in Response to
COVID-19: Cross-Sectional Analysis of
Google Search and National Hospital Survey ~ Med.
Data. JMIR Public Health Surveill.
2020;6(2):18961. doi:10.2196/1896 1 6.
3. Lee |, Kovarik C, Tejasvi T, Pizarro M,
Lipoff JB. Telehealth: Helping Your Patients

Telemed

Medical

and training to support the use of clinical
telehealth: A review of the literature. J 8.
Telecare.
doi:10.1177/1357633X 16632968

Moore MA, Coffman M, Jetty A, Klink K,
Petterson S, Bazemore A. Family Physicians 9.
Report Considerable Interest in, but Limited
Use of, Telehealth Services. J Am Board Fam

doi:10.3122/jabfm.2017.03.160201

AMA encourages telemedicine training
for medical students, residents. American
Association.

2016;18(7):193. doi: 10.2196/jmir.5534
Sartori DJ, Olsen S, Weinshel E, Zabar
SR. Preparing trainees for telemedicine: a
virtual OSCE pilot. Med Educ.
2019;53(5):517-18. doi:10.1111/medu. 13851
Lee MS, Nambudiri V. Integrating
Telemedicine Into Training: Adding Value to
Graduate Medical Education Through
Electronic Consultations. J Grad Med Educ.
2019;11(3):251-54. doi:10.4300/JGME-D-18-
00754.1

10. Scott Kruse C, Karem P, Shifflett K,
Vegil, Ravi K, Brooks M. Evaluating barriers

2017;23(2):273-82.

2017;30(3):320-30.

https://www.ama-

andPractice Survive and Thrive During the
COVID-19 Crisis with Rapid Quality
Implementation. J Am Acad Dermatol. March
2020:5S0190962220304722.
doi:10.1016/j.jaad.2020.03.052

4.  Edirippulige S, Armfield NR. Education

assn.org/press-center/press-releases/ama to

encourages-telemedicine-training-medical-
students-residents. Accessed April 10, 2020.
7. Pathipati AS, Azad TD, Jethwani K.
Telemedical Education: Training Digital
Natives in Telemedicine. J Med Internet Res.

adopting telemedicine worldwide: A
systematic review. J Telemed Telecare.
2018;24(1):4-12.

doi:10.1177/1357633X 16674087

11. Afshari M, Witek NP, Galifianakis NB.

FMEJ] 12;2 mums.ac.ir/j-fmej JUNE 20, 2022



FUTURE of MEDICAL EDUCATION JOURNAL

Education Research: An experiential
outpatient teleneurology curriculum for
residents. Neurology. 2019;93(4):170-75.
doi:10.1212/WNL.0000000000007848

12. Govindarajan R, Anderson ER,
Hesselbrock RR, et al. Developing an outline
for teleneurology curriculum. Neurology.
2017;89(9):951-59.
doi:10.1212/WNL.0000000000004285

13. Jagolino AL, Jia J, Gildersleeve K, et al.
A call for formal telemedicine training during

stroke fellowship.
2016;86(19):1827-33.
doi:10.1212/WNL.0000000000002568

14. Rienits H, Teuss G, Bonney A. Teaching
telehealth consultation skills. Clin Teach.
2016;13(2):119-23. doi: 10.1111/tct. 12378
15. Teichert E. At the “webside.”
Healthc. 2016;46(35):16-18.

16. Hilty DM, Crawford A, Teshima J, Chan
S, Sunderji N, Yellowkees PM, et al. A
framework for telepsychiatric training and e

Neurology.

Mod

health: Competency-based education,
evaluation and implications. Int Rev
Psychiatry. 2015;27(6):569-92.

doi:10.3109/09540261.2015.1091292

17. Martinez-Pérez B, de la Torre-Diez |,
Lépez-Coronado M, Sainz-De-Abajo B.
Comparison of Mobile Apps for the Leading
Causes of Death Among Different Income
Zones: A Review of the Literature and App
Stores. JMIR Mhealth Uhealth. 2014;2(1).
doi:10.2196/mhealth.2779

FME]J 12;2 mums.ac.ir/j-fmej JUNE 20, 2022



