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Abstract

In recent years, telemedicine has been increasingly incorporated into medical practice, a process which has now been
accelerated by the COVID-19 pandemic. As telemedicine continues to progress, it is necessary for medical institutions to
incorporate telemedicine into their curricula, and to provide students with the necessary skills and experience to effectively
carry out telemedicine consultations. The purposes of this study are to review the involvement of medical students with
telemedicine and to determine both the benefits and the challenges experienced. A literature review on the MEDLINE;
CINAHL Plus; APA PsychInfo; Library, Information Science and Technology Abstracts; and Health Business Elite databases
was performed on September 7, 2020, yielding 561 results. 33 manuscripts were analysed, with the main benefits and
challenges experienced by medical students summarized. In addition to increasing their understanding of the importance of
telemedicine and the acquisition of telemedicine-specific skills, students may use telemedicine to act as a valuable workforce
during the COVID-19 pandemic. Challenges that students face, such as discomfort with carrying out telemedicine consults
and building rapport with patients, may be addressed through the incorporation of telemedicine teaching into the medical
curricula through experiential learning. However, other more systemic challenges, such as technical difficulties and cost,
need to be examined for the full benefits of telemedicine to be realized. Telemedicine is here to stay and has proven its worth
during the COVID-19 pandemic, with medical students embracing its potential in assisting in medical clinics, simulation of
clinical placements, and online classrooms.
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Introduction

Chelsea Cheng is the recipient of the Royal Academy of Medicine
of Ireland, eHealth section student award 2020 With the rise in telehealth use in recent years and the
current rapid progression of the COVID-19 pandemic, the
demand for telemedicine is now greater than ever. Tele-
medicine, as defined by the World Health Organization
(WHO), is “The delivery of health care services, where
distance is a critical factor, by all health care professionals
using information and communication technologies for the
exchange of valid information for diagnosis, treatment and
prevention of disease and injuries, research and evaluation,
and for the continuing education of health care providers,
all in the interests of advancing the health of individuals
and their communities” [33, p. 10]. Telemedicine is likely
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to continue growing and become more prevalent in medical
care, especially due to the pressures placed on the healthcare
system by the COVID-19 pandemic [1, 2, 16, 20, 22, 25].
Telemedicine affords many benefits to patients and care
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providers alike, for example, improved access to care, lower
healthcare costs, and reduced risk of infection for both
patients and healthcare providers [9, 18, 25, 28]. As medical
students progress in their careers, they will undoubtedly
encounter telemedicine in their practice. It is therefore
necessary for medical students to develop the skillset
needed to effectively deliver patient care through telehealth
methods. However, there is a lack of telemedicine teaching
and learning within the medical school curricula and
telehealth delivery opportunities for medical students [22,
29, 30]. Therefore, this paper reviews the medical student
experience with telemedicine to determine the various
benefits and challenges of involving medical students
with telemedicine, with implications on medical curricula
development and future healthcare practices. Although
telemedicine includes many domains, this paper focuses
specifically on telemedicine as a means of healthcare
delivery and the incorporation of telemedicine teaching into
medical curricula.

Methods

A literature review was performed. This section reports on
the inclusion and exclusion criteria, as well as the search
strategy.

Study inclusion criteria

All study designs, including clinical studies, review articles,
conference abstracts, letters to the editor, and perspectives
were included.

— Participants: This review included medical students in
any year and stage of training.

— Interventions: Articles discussing the delivery of
healthcare through telemedicine in any setting and the
incorporation of telemedicine teaching and learning
in medical school curricula were included. Telephone
consultations were also included.

— Publication date: No time or date restrictions were
applied

— Language: Studies in any language were included.

Study exclusion criteria

Articles that focused on physicians or non-medical stu-
dents, such as nursing, dental, and veterinary students were
excluded. This review also excluded articles that exam-
ined application development, continuing medical edu-
cation, delivery of medical education or examinations,
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tele-interviews, teleconferences, tele-mentoring, and tele-
guidance.

Literature search strategy

The literature search was performed in the Medical Lit-
erature Analysis and Retrieval System Online (MED-
LINE); Cumulative Index to Nursing and Allied Health
Literature (CINAHL); APA Psychlnfo; Library, Informa-
tion Science and Technology Abstracts; Health Business
Elite; and Excerpta Medica Database (EMBASE) databases
up to September 7, 2020. The search strategy used the
following algorithm: (“medical students” OR “medicine
students” OR “students in medicine” OR “student doctors™)
AND (“telemedicine” OR “telehealth” OR “telecare” OR
“telemonitor”).

Results and discussion

A total of 561 records were obtained, with 164 from
MEDLINE, 61 from CINAHL Plus, 52 from APA
PsychInfo, 16 from Library, Information Science and
Technology Abstracts, 4 from Health Business Elite, and
264 from EMBASE. Figure 1 is a flow diagram of the
phases of the review. Following deduplication, 384 records
remained for titles and abstracts screening (Fig. 1). After
titles and abstracts screening, there were 70 articles left for
full-text screening, following which, a total of 33 articles
were included in the review for thematic analysis (Fig. 1).
The included articles were analysed by two of the authors
independently, and the results were reviewed by the third
author. Detailed analyses of the benefits and challenges of
involving medical students in telemedicine initiatives were
performed and the articles were organized into one of three
categories:

— Category 1: Studies evaluating telemedicine theory edu-
cation with associated clinical telemedicine healthcare
delivery (Tables 1 and 2)

— Category 2: Studies solely evaluating clinical
telemedicine healthcare delivery (Tables 3, 4, 5 and 6)

— Category 3: Studies solely evaluating telemedicine
theory education (Tables 7 and 8)

The studies involving medical students in telemedicine
initiatives were diverse and spanned studies with fewer than
thirty students in educational initiatives [6], to a study with
over 3300 students involved with telemedicine practice in
a clinical setting [34]. Of the 33 articles included in this
review, two experimental design controlled studies were
identified [4, 14] (Table 7).
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Fig.1 Flow of information
through the phases of this review

Records identified through database searching

n=>561

.

Records after duplicates removed

n=384

.

Records screened

» | Records excluded
n=2314

n=384

.

Full-text articles assessed for eligibility

Full-text articles
n=70 —»| excluded, with reasons

l n=237

Studies included in literature review

n=33

Benefits of involving medical students
in telemedicine

Involving medical students in telemedicine resulted in
positive outcomes for students, staff, and patients alike.
Medical students who participated in telemedicine practice
found the experience valuable [1, 7] and reported improved
knowledge and understanding of telemedicine [1, 3, 7,
8, 10, 17-19, 24, 27, 29]. In the study by Abraham et
al., 87% of students strongly agreed that telehealth would
be “a valuable service to offer to patients” [1, p. 4].
As well, students gained a better understanding of the
use of telemedicine as an adjunct to traditional medical
consultations [6], and believed that it would play an
important role in their future careers [1, 7, 10, 17, 28].
Jonas et al. found that 80% of surveyed students responded
that they would like to incorporate telemedicine into their
future practices [17]. By participating in telemedicine
curricula, students learned the skills needed to effectively
carry out telemedicine consults [1, 3, 17, 20, 21, 24,
27, 29], such as communicating empathy [1, 21] and
equipment set-up and use [17, 20]. Moreover, students who
attended a virtual class as part of a surgical internship
reported higher self-confidence levels in telemedicine-
specific communication domains such as exploring patient’s
perceptions and concerns [21].

Students who participated in healthcare delivery using
telemedicine appreciated the role of telemedicine in various
specialties [3, 7, 10, 13, 18, 27], including its use in
General Practice [18], Psychiatry [10], Neurology [27], and

Ophthalmology [13]. Medical and surgical specialities that
currently already utilize telemedicine in their practice, in
particular the Primary Care speciality [1, 5, 7, 12, 18,
28, 32], may benefit further from involving students in
clinical telemedicine healthcare delivery and telemedicine
education initiatives (Table 9).

Telemedicine also provided an opportunity for increased
collaboration among students, faculty and staff [3, 8, 11,
18, 19, 27], through opportunities to have more one-on-one
time with faculty members [8] and the chance to observe
specialists working with general practitioners [18]. Students
enjoyed being exposed to a variety of acute and chronic
patient cases [l, 3] and having the opportunity to
increase their medical knowledge [18, 28]. For example,
students learned how to interpret common test results
[27] and became familiar with specific management
recommendations for skin conditions such as eczema and
filariasis [11].

Engaging students in telemedicine also resulted in posi-
tive patient outcomes [11, 12, 18, 19, 26, 28, 32]. Through
telemedicine, patients could be offered comprehensive care
and access to specialists [18, 28]. Telemedicine initiatives
may also improve patient self-efficacy, for example, in a
study by Schmidt and Sheline, 73% of patients who partici-
pated in a student-run “Healthy Living” telehealth coaching
program lost weight successfully [26]. Studies by Him-
stead et al. and Mukundan et al. also reported good patient
outcomes with minimal student training [13, 19]. Students
developed a deeper understanding of patient barriers in
accessing healthcare [26] and social determinants of health
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Table5 (continued)

@ Springer

Objectives Method Population Major Findings Limitations

Article

— Small sample size

sat-

learner

High

isfaction

To describe an telehealth Cross-sectional study 30+ medical students at

coaching pilot for med-

Schmidt, S & E Sheline

[26]

impactful

Emory University, USA

experiences & improved

understanding of bar-

ical students to teach

patient self-management

skills

in

patients face

riers

accessing health care

— No control group

— Positive clinical out-
comes for patients - 73%

of patients who attended
more than one Healthy

Living class lost weight

— Selection bias

[12]. Students acknowledged that telemedicine would be
particularly beneficial for vulnerable populations, such as
the elderly or those with chronic conditions, as care could
be provided in their homes [6]. In Whittemore et al.’s study,
patients with diabetes mellitus who participated for three or
more months in an insulin titration telemedicine program
staffed by medical students, endocrinologists, and educa-
tors, were found to have significantly lower HbAlc levels
[32].

Challenges of involving medical students
in telemedicine

Despite the many benefits that medical students experi-
enced when engaging with telemedicine, there were also
challenges. Student-specific challenges included a range of
comfort with completing telemedicine visits [1, 4], which
may have been due to lack of clinical knowledge and expe-
rience [4], and concern about their ability to build rapport
and convey empathy [1, 23]. For the latter, students found
timely feedback and demonstrations from supervising doc-
tors beneficial in improving their communication skills [1].
Another challenge that frequently arose with telemedicine
consults, especially in telephone consults, was the lack of
visual impression and ability to perform a physical exami-
nation [4, 5, 22, 23]. Moreover, students found it difficult to
read patients’ affect [10] and interpret patient distress [21].
In a letter to the editor, fourth-year medical students drew
attention to difficulties obtaining full histories from patients
when using telemedicine, and that when compared with
traditional medical consults, the explanation of diagnoses,
treatment, and lifestyle advice was less frequently offered to
patients [5]. Students questioned the reliability of informa-
tion provided by callers [4, 9] and some noted poor patient
follow-up [11]. Students from the Medical University of
Vienna expressed doubts that telemedicine could enhance
the doctor-patient relationship [31]. Another patient concern
was privacy and data security [9, 31].

Although telemedicine provided opportunities for learn-
ing, Chao et al. described educational barriers such as a
lack of exposure to the full scope of practice, difficulties
in acquiring procedural skills, and limitations in evaluating
students on non-cognitive domains [8].

In terms of environmental challenges, students experi-
enced technical difficulties such as connectivity issues and
poor image and sound quality [1, 10, 13, 18, 28]. Although
patients often faced challenges with technology, some stu-
dents enjoyed the educational opportunity to assist patients
with using telehealth platforms [1]. There were also cost dis-
crepancies in telemedicine usage [25], with some reporting
a fixed upfront cost [11], while others believed telemedicine
reduced costs [9, 31].
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Table 9 Medical and surgical subspecialties using telemedicine with medical students

Atrticle

Specialty

Abraham, H. N, et al.

Berwick, K. L. and L. Applebee
Bulik, R. J. and G. S. Shokar
Heflin, K. J., et al.

Knight, P., et al.
Vasquez-Cevallos, L. A., et al.
Whittemore, M. S., et al.
Shawagfeh, A. and E. Shanina
Rallis, K. S. and A. M. Allen Tejerina
Dzara, K, et al.

Greisman, L., et al.

Himstead, A. S., et al.

Chao, T. N., et al.

Primary Care
Primary Care
Primary Care
Primary Care; Mental Health
Primary Care
Primary Care
Primary Care
Neurology
Oncology
Psychiatry
Dermatology
Ophthalmology
Otolaryngology

Telemedicine during COVID-19

Six of the studies were conducted in the context of the
COVID-19 pandemic in clinical settings [1, 2, 8, 12, 16, 25]
and three of these did not include an education component
[2,8,12].

Students appreciated the opportunity to engage in patient
care during the COVID-19 pandemic through telemedicine
initiatives [1, 2, 8]. For instance, in one COVID-19
virtual health rotation, medical students provided a valuable
workforce in terms of staffing a remote patient monitoring
pathway [2]. However, a big challenge was adjusting the
number of staff to match demand, as the number of enrolled
patients changed over time [2]. Further engaging medical
students with this pathway may allow discrepancies to
be addressed. The COVID-19 pandemic has accelerated
the delivery of remote clinical education via telemedicine
[16], while reducing the risk for COVID-19 transmission
[25]. There was also a role for students to help with
routine outpatient telemedicine visits during the pandemic
[25]. A free clinic run by medical students to serve
homeless individuals during COVID-19 saw improved
continuity of care that could circumvent lack of access to
hospitals and transportation; however, an issue that arose
was that homeless patients no longer wanted to continue
participating once their health needs were met [12]. In
spite of some challenges, telemedicine may offer a safe
and viable method for healthcare professionals, including
medical students, to continue delivering quality healthcare
to patients during the COVID-19 pandemic.

Incorporating telemedicine into medical curricula

Telemedicine has been successfully introduced into medical
curricula at a number of institutions worldwide, including

@ Springer

in the USA, Switzerland, Brazil, the Czech Republic,
and Australia [1, 3, 6-8, 10, 14, 15, 17, 18, 20-22,
24, 26, 27, 29, 30], and its use should be more widely
adopted. There is a large demand for more telemedicine
opportunities, with students displaying high interest and
support for its incorporation into their learning [7, 15,
34]. To facilitate the development of a telemedicine
curricula, medical institutions should consider making
improvements to existing programs. For instance, lancu
et al. suggested incorporating telemedicine-specific skills,
such as communication that minimizes body motions,
functional physical examination skills, and technological
literacy, into medical curricula [16]. Pathipati et al.
recommended a digital call experience which would
allow students to familiarize themselves with remote
monitoring tools and participate in consultations [22].
Students who participated in telemedicine programs wished
for more clinical experiences [10], such as utilizing
telemedicine in clinical practice [30]. They also hoped
for more simulation time [29] and greater supervision
[11, 25]. This student feedback should be taken into
account when developing future curricula. With COVID-19
continuing to disrupt medical education and person-to-
person contact, telemedicine provides a feasible alternative
to maximize clinical exposure for students and to experience
a technology that is here to stay. Medical institutions should
capitalize on this opportunity to update medical curricula
in keeping with the technological advances occurring in
telemedicine and beyond.

Strengths and limitations
The strengths of this literature review are that there

are virtually no limitations to the search criteria, such
as being confined to the English language, time period
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constraints, or restriction in study design. Thus, the depth of
experiences conveyed and the perspectives of the students’
themselves are all considered. This study supplements
existing literature by identifying and summarizing key
benefits and considerations in medical students’ experiences
with telemedicine. Limitations of this study include
the diversity and heterogeneous nature of the papers
necessitating a literature review rather than a systematic
review and that the COVID-19 is ongoing, hence, this
subject is a rapidly changing landscape.

Conclusion

This literature review summarized medical students’ expe-
riences with telemedicine, in an effort to determine its
benefits and challenges. Telemedicine offers a valuable clin-
ical experience for medical students, providing knowledge
and skills that they could apply in their future practices. In
addition, it provides students with opportunities to collabo-
rate with other faculty and staff, and the ability to continue
with clinical learning during the COVID-19 pandemic.
Despite the benefits, several challenges were also identified,
such as difficulty in conveying empathy and problems with
technology. However, with medicine becoming increasingly
technologized and the COVID-19 pandemic continuing to
disrupt medical education, now is the time for medical insti-
tutions to consider incorporating telemedicine teaching and
learning into the curricula, so that the medical students of
today will be prepared for the medical practice of tomorrow.
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