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COVID-19: Medical Education Transformation
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Prelude

The emergence of the novel coronavirus
(COVID-19) pandemic has instigated a global
emergency that poses unprecedented
challenges to all functions of modern society,
especially business and education [1]. While
online education [2] was a plausible alternative
to in-person classes for many schools and
institutes of higher education, such an option
may not fulfill all the requirements of medical
education, where outcomes are reliant on team-
based work during a delicate timeline. Students
are already struggling to mitigate the pandemic’s
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delays and disruptions to their career
development while faculty is striving to
accommodate changes without taking away
from their students’ education [3].
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Major Transformation

Modern medical education promotes a holistic
and collaborative teaching environment where
students learn vital interpersonal and leadership
skills. Additionally, today’s medical schools
emphasize the importance of hospital-based
early clinical exposure during pre-clerkship
years. The COVID-19 pandemic is causing major
disturbances to classroom and hospital training
environments, placing these foundations for a
successful medical education at great risk [4].
Social distancing, as recommended by the
Centers for Disease Control and Prevention
(CDC), remains a powerful measure to retard the
pandemic’s growth [5]. Therefore, one swift
change many medical schools adopted was
cancellation of in-person classes and moving to
pre-recorded or live-streamed lectures [6]. The
loss of a group experience and in-person
feedback offered in a classroom setting may
eventually be unfavorable to student learning,
especially for those who thrive in an in-person
learning environment [7]. In order to remedy this
learning gap, medical schools have also turned
to online platforms like Zoom, which allow
interactive group discussions [8]. While the
movement to online curricula does accommodate
social distancing guidelines and may satisfy
some of the requirements for undergraduate
medical education [9], its outcomes and
effectiveness are unclear and may potentially be
suboptimal in graduate medical education [10],
where a greater degree of hands-on experience
is crucial to learning many patient care skills.

The COVID-19 pandemic continues to have a
negative impact on student learning during their
clerkship years. Many schools have cancelled
clinical clerkships in an effort to limit personal
interaction in the hospital, conserve personal
protective equipment, and reduce the risk of
exposure for their students [11]. Other factors
that limit student clinical participation in the
clinical environment include the shortages of
COVID-19 testing [12], cancelation of elective
surgical procedures [13], and increased use of
telehealth [14]. This presents a challenge to
providing students with authentic patient
experiences [15]. Educators are increasingly
moving clinical experiences to an online format,
deferring clinical time to a later date, or
incorporating virtual case studies in education
[16]. Current options remain limited and are

forcing several revolutionary changes to the
traditional tools of medical education [17], calling
for innovative novel strategies to address the
issue [18]. Ongoing re-evaluation of the
pandemic’s impact on clinical education is
necessary so medical schools can decide on
effective and sustainable policies [19].

Graduate medical education has also seen
many challenges and innovations as a result of
the pandemic [20]. Residents and fellows are
already seeing a change in patient relationship
as the pandemic evolves, with reliance on
technology to fill in the gaps in traditional
bedside teaching [21]. Fellowship training overall
may have a greater requirement for procedural
competencies which are difficult to
accommodate because of the COVID-19
pandemic. The exponential numbers of COVID-
19 cases in certain states has called for
deployment of fellow trainees, especially in
cardiology [22], to care for such patients, as
allowed by the Accreditation Commission on
Graduate Medical Education (ACGME), which
understandably takes away from the time for
fellowship training. Several major medical and
surgical societies, including the American
College of Cardiology (ACC), recommended
limiting elective surgeries and procedures,
including cardiac procedures, and curtailing
trainee role in urgent procedures involving
COVID-19 confirmed or suspect patients in
order to reduce infection exposure [23].
Moreover, the role of interventional cardiac
procedures in the care of COVID-19 patients
has also diminished with greater reliance on
non-interventional treatments [24]. Such
limitations have placed tremendous strain on
fellowships, especially in interventional
cardiology, requiring tailored training strategies
to provide adequate procedural competencies
[25]. The American Society of Echocardiography
(ASE) provided a guidance statement for the
provision of echocardiography services during
the COVID-19 pandemic, which would be
expected to limit the number of
echocardiography procedures and likely impact
fellowship training in cardiology as well [26]. The
extent to which all these unprecedented
constraints will impact the quality of education in
cardiology and other fellowship training remains
unknown and would need careful evaluation and
mitigation [27].
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The Future

The COVID-19 pandemic has unequivocally
resulted in major transformations to the
undergraduate and graduate medical education,
calling for timely innovations and modernization.
While all aspects of education have been
affected by the pandemic, the impact has been
greatest on advanced training in cardiology and
procedural competencies in the US and other
countries [28]. This has created tremendous
angst amongst training programs as
nontraditional and less-proven methods of
education had to be adopted. Reliance on less
sophisticated tool for diagnosis may provide an
opportunity to revive the role of the stethoscope
in medical training in general and cardiology
training in particular [29]. However, the
cardiology field has come very far in providing
high tech diagnostic and therapeutic procedures
proven to impact morbidity and mortality, which
require rigorous training according to strict
guidelines. The expectation is that future
generations of cardiologists will not only be
competent in such procedures, but also be able
to provide further innovations which will continue
to improve patient outcomes. Development of
procedural competencies may require increased
reliance on robust simulation tools to prepare
trainees and reduce their encounter time with
real patients [30]. Humanity has suffered
unfathomable distress from the pandemic at
multiple levels, most importantly education; the
response has been substantial concerted crisis-
driven innovations which will hopefully positively
guide future generations.
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