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Abstract

As the world held its breath for news surrounding COVID-19 and hunkered down
amidst stay-at-home orders, medical students across the U.S. wondered if they
would be called to serve on the front lines of the pandemic. Medical school admin-
istrators faced the challenge of protecting learners while also minimizing harm
to their medical education. This balancing act raised critical questions in medical
education as institutions reacted to changing guidelines. COVID-19 has punctu-
ated already contentious areas of medical education and has forced institutions and
organizations to take quick action. From the perspectives of a recent medical school
graduate and current resident (ES) and a practicing clinician-educator (SHG), we
examine the pandemic’s impact on undergraduate medical education through an eth-
ical lens. First, we explore the value of medical education, what drives this value,
and how COVID-19 may alter it. We next consider student choice and how shifts
toward utilitarianism in healthcare during a pandemic may affect learning and career
exploration. Then, we inquire how access to technology may impact the experience
of medical students from diverse backgrounds and varied institutions during a rapid
shift to socially distanced learning. We identify vulnerabilities for students at sev-
eral phases of the journey: premedical, preclinical, clinical, and preparation for resi-
dency. Finally, we address the hidden curriculum of COVID-19, its potential erosion
of empathy among current medical students, and possible long-term consequences
for future physicians and patients.
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Introduction

As the world held its breath for news surrounding COVID-19 and hunkered down
amidst stay-at-home orders, medical students across the U.S. wondered if they would
be called to serve on the front lines of the pandemic. While some students eagerly
embraced new responsibilities, others were apprehensive about bringing the virus home
(Gallagher and Schleyer 2020). Medical school administrators faced the challenge of
protecting learners while also minimizing interference with their medical education.
This balancing act raised critical questions in medical education as institutions reacted
to changing guidelines. Preclinical coursework was offered online when possible. For
students on clinical rotations, patient care was transitioned to telehealth or replaced
with virtual cases (Rose 2020). As COVID-19 became the new normal, the medical
education community set forth guidelines to maintain progress for students nearing
transitions and testing milestones. Many of these early guidelines left implementation
to individual institutions, underscoring the variability that characterizes undergraduate
medical education (Whelan et al. 2020). COVID-19 has punctuated already conten-
tious areas of the curriculum and has forced institutions and organizations to take quick
action. We must consider consequences of a “learning as we go” approach to medical
education, just as we have considered consequences of this approach to clinical out-
comes (Rubin et al. 2020; Vearrier and Henderson 2020).

From the perspectives of a recent medical school graduate and current resident
(ES) and a practicing clinician-educator (SHG), we examine the pandemic’s impact on
undergraduate medical education through an ethical lens. To be clear, we find ourselves
asking more questions than we can answer, yet we hope thereby to raise worthwhile
talking points in the inevitable debates and decisions now confronting our profession.
We examine, first, the value of medical education, what drives this value, and how
COVID-19 may alter it. We next consider student choice and how shifts toward utili-
tarianism in healthcare during a pandemic may affect learning and career exploration.
Then, we inquire how access to technology may impact the experience of medical stu-
dents from diverse backgrounds and varied institutions during a rapid shift to socially
distanced learning. We identify vulnerabilities for students at several phases of the jour-
ney: premedical, preclinical, clinical, and preparation for residency. Finally, we address
the hidden curriculum of COVID-19, its potential to exacerbate the erosion of empathy
among current medical students, and possible long-term consequences for future physi-
cians and patients. Before we begin, in order to contextualize the pandemic’s influence,
let’s take a look at the state of medical education prior to COVID-19.
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Pre-COVID-19 Medical Education Innovations

Medical education in the U.S. has suffered growing pains during the last century,
particularly the past few decades. With little overhaul since the Flexner Report,!
medical education has experienced fragmented innovation, with pockets of medical
schools trying new curricula, accelerated preclinical year tracks, and novel teaching
technologies (Emanuel 2020). With 172 American Association of Medical Colleges
(AAMC) member schools’> and 37 American Association of Colleges of Osteo-
pathic Medicine (AACOM) member schools,” the sheer number of programs lends
to variability in the medical student experience. Although the Liaison Committee
on Medical Education (LCME), the Commission on Osteopathic College Accredita-
tion (COCA), and other organizations promote standardization and establishment of
minimal competencies, the individual student’s experience is still highly dependent
on the local institution. While at the end of four years medical students across the
country graduate with an M.D. or a D.O. after their names, the path they took to
earn it was highly variable (Association of American Medical Colleges (AAMC,
2019; McOwen et al. 2020). This variability across undergraduate medical educa-
tion adds a level of complexity, especially during crisis situations. When modifying
a complex system, a one-size-fits-all approach does not necessarily work (Tolsgaard
et al. 2020).

The medical education establishment and medical students have identified
components of undergraduate medical education that warrant revision, includ-
ing the preclinical experience, the steps of the United States Medical Licensing
Exam* (USMLE), and the residency application process (Invitational Conference
on USMLE Scoring [InCUS] 2019; Gliatto and Karani 2016). In normal times,
change in medical education and licensure is slow, occurring after years of debate
and requiring gradual phase-in. A recent example is the move from a three-digit
numerical score to pass/fail grading for the USMLE Step 1. While the pass/fail
format is open to criticism, many feel the change reduces stress in the preclinical
years and facilitates a more holistic review of residency applicants. This change was
announced prior to COVID-19, however, and will not be implemented until 2022 at
the earliest (Murphy 2020; InCUS 2019).

! The Flexner Report (Flexner et al., 1910) is a landmark report of medical education in the United
States and Canada. Many aspects of the present-day American medical profession stem from the Flexner
Report and its findings (Beck 2004; Dufty 2011; Irby et al. 2010).

2 AAMC Who We Are (2020). https://www.aamc.org/who-we-are; AAMC Medical School Members
(2020).  https://members.aamc.org/eweb/DynamicPage.aspx ?webcode=AAMCOrgSearchResult&orgty
pe=Medical%20School.

3 U.S. Colleges of Osteopathic Medicine. https://www.aacom.org/become-a-doctor/u-s-colleges-of-osteo
pathic-medicine?utm_expid=.avFKKCTGTnekw7PDvTQ1AA.O&utm_referrer=https%3A%2F%2Fwww
.aacom.org%2Fbecome-a-doctor%2Fu-s-colleges-of-osteopathic-medicine

4 The USMLE is owned by two entities: the Federation of State Medical Boards (FSMB) and the
National Board of Medical Examiners (NBME). It is composed of Step 1, Step 2 Clinical Skills, Step 2
Clinical Knowledge, and Step 3. Passing scores on Steps 1 and 2 are required for graduation from medi-
cal school and to obtain a temporary training medical license. Step 3 is taken during residency and is a
prerequisite for full medical licensure and specialty board examinations.
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The residency application process has been a focus of reform efforts in the past
several years. The American Medical Association (AMA) Reimaging Residency
initiative aims to revolutionize the transition from undergraduate to graduate medi-
cal education by supporting novel projects and programs with grant funding (AMA
2019). An example is the Right Resident, Right Program, Ready Day One project
conducted by the Association of Professors of Gynecology and Obstetrics (APGO)
to develop standards for the application and interview processes, create additional
metrics to support a holistic review of candidates, and generate a compatibility index
to aid students in program selection. This is APGO’s response to a disturbing trend
of unfilled residency spots and unmatched candidates despite increasing numbers of
applications for ObGyn (Association of Professors of Gynecology and Obstetrics
2020; Hammoud et al. 2020; Weissbart et al. 2015). While this initiative is within a
single specialty, it may serve as a model for other specialties. Fourth-year medical
students feel pressure to apply broadly to residencies despite evidence that a larger
number of applications does not improve an individual’s match rate. One potential
explanation is that applicants lack the proper information to assess their candidacy
adequately and to apply strategically to programs.

These are just several examples of critical areas in undergraduate medical edu-
cation prior to the COVID-19 pandemic. As the pandemic hit and swiftly changed
medical education and assessment, many such initiatives faced an accelerated time-
line with new demands—and new opportunities—to innovate in a time of crisis.

Value of Undergraduate Medical Education

A June 2020 editorial in AAMC News & Insights features the dean of a U.S. insti-
tution urging prospective students to apply to medical school despite COVID-19's
disruption of the application process. The dean acknowledges that the pandemic
is an unprecedented obstacle for applicants, but he asserts the silver lining may be
an acceleration of recent holistic trends in admissions which have shifted the focus
away from hard measures like the Medical College Admission Test (MCAT) score
and grade point average (GPA). He emphasizes that answering the call to become a
physician is a noble endeavor, inseparable from humanism, empathy, and social jus-
tice. He reminds us that the medical school application process is just one step in a
journey that is worth the struggles and the rewards (Kerschner 2020).

Here, we consider how COVID-19 is redefining those struggles and rewards.
Should the candidate’s decision to attend medical school be a holistic one or one
driven by dollars and cents? Is it ethical to encourage others to enter the field when
a reliable forecast of return on investment is no longer available? To what extent,
however, is it wise or ethical to discourage premed hopefuls during an ongoing pan-
demic and a time of physician shortages?

For the past two decades, medical students have been shouldering annual tuition
increases at least three times the consumer price index (Pettett 2011). As of 2019,
the median student debt burden at graduation from medical school was $200,000
(Association of American Medical Colleges 2019), with no guarantee of passing
licensure tests, being admitted to residency (Boyle 2020), becoming board-certified
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in a specialty, or landing a job. Medical student debt burden and its consequences
for the individual and society are matters of national importance and debate (Grey-
sen et al. 2011; Hughes et al. 1991; Jolly 2005; Thomas 2019). COVID-19 has given
medical students plenty of time at home to contemplate the cost and value of their
education, especially when they have been deprived of a most important feature:
interaction with faculty and patients on the wards (Heudebert and Estrada 2018).
Class action lawsuits may settle tuition disputes for the 2019-2020 academic year
students who were paying tuition and incurring long-term indebtedness for lectures
that were not delivered, patients not seen, procedures not done (Martinez 2020;
Winter and McGee-Tubb 2020). But future cohorts have fair warning that uncer-
tainty is the new normal: caveat emptor. How does the aspiring medical student
appraise the value of education that is currently on the market? Is the virtual medical
education of the pandemic era good enough to produce graduates who can succeed
in residency?

The idealistic or risk-averse applicant may not be deterred by a high educational
mortgage and may instead focus on the benefits of a medical education. Tradition-
ally, these benefits have included the honor of serving humanity and the socioeco-
nomic perks of membership in an elite profession. Prior to COVID-19, the honor and
perks were already eroding. Physicians complain of spending more time serving the
electronic medical record than serving humanity (Gardner et al. 2019; Woolhandler
and Himmelstein 2014). And professional identity is diluted as non-physicians, such
as nurse practitioners and physician assistants, enter realms previously dominated
by physicians. Generic titles like “provider” or “prescriber” reinforce the view that
the role of physician is less a profession and more a trade. This plays out in debates
about the role of medical students in clinical rotations during COVID-19. Denying
medical students access to bedside instruction during the pandemic has been justi-
fied in part because students lack the status of essential worker and they introduce
more cost and risk than value to the clinical setting (Menon et al. 2020; Tolsgaard
et al. 2020). Contrast this to the early days of the AIDS epidemic when a medi-
cal student, fearing accidental exposure to HIV, refused to perform venipuncture on
an HIV-positive patient. That student was viewed as shirking a professional obliga-
tion (Whalen 1987). As medical students return to the wards for training during the
COVID-19 era, how should we respond if they demand exemption from core clinical
requirements on the grounds that they are not essential employees and should not be
compelled to risk exposure to the virus? Some argue that in-person involvement of
medical students with COVID-19 patients should be entirely voluntary (Miller et al.
2020).

Prior to COVID-19, the economic argument for entering medical school was
already debatable (Association of American Medical Colleges 2019; Pettett 2011),
but at least there was some transparency in the educational experience purchased
and the timeline it would follow. In the pandemic era, medical students are paying
the same price with no guarantees about the format or quality of the educational
product. If the education is substandard, future patients will also pay a heavy price.
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Choice in Undergraduate Medical Education

One of the most exciting aspects of medical school is exploring various fields and
choosing which specialty to pursue. With over thirty specialties and a number of
opportunities to subspecialize, finding the best fit is based on many factors includ-
ing personality, clinical interests, and career and life goals. This individual choice is
mutually beneficial as it generally facilitates positive pairings for students and pro-
grams alike in the transition to residency. As we have seen in other aspects of health-
care during the pandemic, rationing and allocation of resources to specific special-
ties over others occurs within a framework that Vearrier and Henderson (2020)°
describe as Utilitarian Principlism, in which promoting equity in healthcare takes on
a central role.

Utilitarianism in the context of medical education and career exploration may
mean that students are influenced by current healthcare needs and projected impli-
cations for various specialties. We cannot assume that the most competitive spe-
cialties will maintain top rank as we advance. If pandemic restrictions continue to
upend scheduling of elective procedures (Khullar et al. 2020), the financial structure
of U.S. hospitals will be turned on its head and currently elite and lucrative spe-
cialties may become less desirable for trainees. If the pandemic continues to make
unrelenting demands on less remunerative and/or more hazardous frontline special-
ties—family medicine, emergency medicine, internal medicine, infectious diseases,
critical care, nephrology, palliative care, just to name a few—we may see two con-
tradictory trends. First, due to their risky and exhausting conditions of employment,
these residencies and fellowships are likely to witness downturns in recruitment;
conversely, because of their essential nature in the crisis, those same specialities
may see higher salaries in order to keep their positions filled and therefore higher
trends in enrollment. We cannot count on altruistic tendencies to offer a pipeline of
talent to carry us through a protracted pandemic; compensation will play a role.

How might the opportunity to choose a specialty be affected if the needs of the
nation call for increases in the frontline workforce? Some limitations on choice are
already in place based on the number of funded residency positions (Boyle 2020);
however, if the economic effects of COVID-19 persist, would increased funding for
frontline specialties be warranted? In the face of labor shortages during COVID-19,
some healthcare systems have promoted early medical school graduation and fast-
track licensure (Flotte et al. 2020; Harvey 2020). The idea of reducing the duration
of medical school is not a new one. The current four-year undergraduate medical
curriculum is a legacy of the 1910 Flexner Report and is considered obsolete by
many. It was designed at a time when the fund of medical knowledge was smaller,
students graduated from medical school ready to function as general practitioners,
and graduate medical education was briefer (Cangiarella et al. 2016). Recognizing
that most students choose their specialty by the end of the third year, some ques-
tion the value of an additional year. The last year of medical school is the least

5 For further discussion on Utilitarian Principlism, please refer to Vearrier and Henderson’s article in
this issue of the HEC Forum.
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standardized and most variable of the four years, and is largely spent dabbling in
electives and auditioning for residency rather than acquiring core knowledge. Prior
to COVID-19 there was advocacy from some quarters to replace the fourth year with
a focused transitional experience that would prepare students for their chosen field
and potentially reduce the duration and cost of medical training (Alman et al. 2017).
A related pre-pandemic concept was an individualized curriculum, which would
allow students meeting competency milestones to complete medical school in less
than four years or conversely might extend medical school for those needing more
time (Frank et al. 2010).

Whether or not we view COVID-19 educational and licensing concessions as
justifiable, we must acknowledge that they were implemented in a rush and not in
the deliberate, research-driven manner anticipated by those promoting competency-
based reform or fast-tracking efficiency. For better or worse, a shorter undergradu-
ate medical experience accelerates a student’s timeline for declaring a specialty
and reduces opportunity to explore alternate career paths. In a time of crisis, an
accelerated timeline with more prescriptive focus on career differentiation may be
warranted to address critical health care capacity issues. But how will the medical
education community know if and when we reach this critical need? Will there be
signaling at the national level? Will this be left up to individual institutions based
on volume of patients? In the context of a financially tolling pandemic, how might
a reduction in length of undergraduate medical training affect the academic medical
center’s bottom line, including faculty salary and research?

As we enter the academic year 2020-2021, some students may want to get back
to the pre-pandemic, four-year curriculum that provided a predictable calendar for
summer research, licensure exams, and a generous amount of time to explore spe-
cialties and sample prospective residency programs (Wolf et al. 2014; Aldag 2020).
Other students may favor the fast-paced, no frills approach to meeting minimum
graduation and advancement standards that has been tolerated, at least temporarily,
in the COVID-19 era. As the medical education community struggles to get back to
business as usual, it must consider future scenarios where accelerated credentialing
and needs-based special capacity building may be necessary. We must be better pre-
pared for the next crisis.

Technology in Undergraduate Medical Education

Virtual education has been around for decades. Some professional degrees can
be earned entirely online, while other programs supplement traditional in-person
classes with online learning. Proper development of virtual classes requires a large
upfront financial investment in technology and faculty development (Bartley and
Golek 2004). In “The Inevitable Reimagining of Medical Education,” published on
the brink of the pandemic, Dr. Emanuel (2020) highlights a significant transforma-
tion taking place in medical education: namely, the pervasive presence of technol-
ogy and its implications for this generation of medical students. He discusses the
end of preclinical classroom instruction as students increasingly watch lectures
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remotely and supplement the medical school curriculum with online resources. He
warns that in order to deliver online content effectively, changes in teaching need to
occur, including transitioning from the classic one-hour didactic to six-to-twelve-
minute chunks of information. If transitioning to online courses, why limit students
to the expertise of their home institution? Emanuel points out that students turn to
online resources to learn from the best teachers on a given topic, so it behooves
medical schools to leverage technology to allow students access to the best instruc-
tion in the basic sciences, even if taught by faculty at different institutions (Emanuel
2020).

This model—standardizing the preclinical curriculum and increasing access to
excellent education through an online learning platform—emphasizes the promi-
nence of technology in undergraduate medical education prior to COVID-19. Not
surprisingly, there are two sides to this story. On one hand, students report benefits
of remote learning such as setting their own schedules and being able to speed up
a recording for efficiency or pause during a lecture to clarify a topic. On the other
hand, faculty find it uninspiring to lecture to an empty auditorium, difficult to build
rapport with students in a virtual space and exasperating to adapt to ever-changing
online technology. COVID-19 has forced medical school faculty to become online
instructors without formal training at a time when clinical tensions are on the rise,
institutional budgets are stressed, and academic salaries are being cut (Colenda et al.
2020). The quality of on-the-fly course design in this setting is suspect. If under-
graduate medical education continues in the direction of online learning in a pro-
longed pandemic, we can expect unbundling of the traditional faculty role and more
investment in commercially available curricula and information systems and tech-
nology (Tucker and Neely 2010).

The COVID-19 pandemic has been a catalyst for a fragmented movement in
online medical education. Some medical schools embraced online learning years
ago, converting much of the preclinical curriculum to an online syllabus and imple-
menting flipped classroom models® for residual in-person teaching (Williams 2016).
Other schools have only recently begun to make online lectures accessible to stu-
dents, with continued clashes between faculty and students regarding in-person
attendance. One example of this issue is provided by Dr. Kamran Mirza (2018) as
he highlights the complex balance of teaching high quality lectures to nearly empty
lecture halls in his piece in Reflective MedEd. At an institutional level, differences in
philosophy, experience, and resources have impacted a medical school’s readiness
to adapt to online teaching during the pandemic. At the student level, differences in
technical savvy, learning style, and availability of quiet study space and high-quality
internet have impacted the individual’s ability to adapt to online learning. Differ-
ences at the institutional and individual levels may exacerbate disparities in access to
education, quality of education, and in career opportunities moving forward. Below

% Flipped classroom models focus on student engagement and active learning by delivering didactic con-
tent prior to interactive time with faculty with the goal of increased student participation through priming
learning and preparing for application of new concepts.
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we examine technology’s role before, during, and after COVID-19 in the preclinical
and clinical learning environments and in the residency application process.

Preclinical

In general, the first eighteen to twenty-four months of medical school consist of
basic science coursework, anatomy labs, and small group discussions and activi-
ties around doctoring skills such as gathering a patient history and performing
a physical exam. Online learning can play an important role in the didactic ele-
ments of the preclinical years, allowing students flexibility with their time. Much
of the supplemental educational content that prepares students for the USMLE
Step 1 exam is delivered online and serves in part to standardize resources avail-
able at various institutions. Other aspects of a broad medical education—research
experience, professional development, leadership opportunities, and so on—do
not translate well to an online platform. It is difficult, if not impossible, to develop
in these areas without face-to-face contacts with peers, community members, and
medical and scientific professionals. The brick-and-mortar medical school offers
preclinical students the venue to meet mentors who can nurture these skills. How
will we train up future physician-scientists to fight the next pandemic if students
don’t enter a lab or collaborate with scientists during the preclinical years of med-
ical school?

As the COVID-19 pandemic hit, the AAMC recommended that preclinical
courses and educational activities be conducted remotely in accordance with social
distancing guidelines (AAMC 2020a). In response, the preclinical curriculum was
rapidly transitioned to online formats nationwide (Rose 2020). Online learning was
no longer supplemental; it became the sole method of instruction. Because of the
variability among medical schools and their fluency in technology, there were con-
cerns about the quality of pre-recorded lectures from previous years and access to
up-to-date school specific content. Small groups also convened online via remote
meeting platforms, but it proved especially challenging to convert clinical skills ses-
sions to remote learning formats. Moreover, as physician-educators were pulled onto
the frontlines, many physician-led classes were canceled altogether, underscoring
the constant tension between faculty’s clinical and teaching responsibilities.

For preclinical students, a dilemma arising from COVID-19 lockdowns was the
cancelation of USMLE Step 1 exams when numerous commercial Prometric test-
ing sites closed their doors, as discussed in an Open Letter to the National Board
of Medical Examiners (NBME) signed by over 2000 medical students (2020).
A passing Step 1 score is a prerequisite to advancement into the clinical phase of
medical school education. Looking for solutions to a growing issue affecting medi-
cal students across the country, the USMLE implemented “Phase One: Regional
Testing Centers at Medical Schools,” a plan to reschedule exams in alternate ven-
ues for some students (USMLE 2020). Medical schools selected to host the exams
were large institutions with adequate technology and space, located in major metro-
politan areas. Access to testing at these regional centers was limited by geography
and social distancing guidelines. Additionally, the NBME announced that a shorter
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version of the Step 1 would be offered to those participating in event-based test-
ing held at medical schools in July and August 2020. This would be accomplished
by eliminating the usual 25% of questions in each exam that are experimental and
unscored (USMLE 2020b). A swift backlash arose via social media calling for the
reversal of this plan, citing that reducing the number of questions would create an
unfair advantage to students taking the shorter version of the test at the makeshift
regional centers (Frellick 2020). The NBME took notice and quickly cancelled
the proposal, a rare reversal of course in response to consumer concern (USMLE
2020c). This is a powerful example of student advocacy amidst this time of great
educational uncertainty and stress.

As students faced recurrent cancellation and rescheduling of USMLE Step 1 test
dates, all the while preparing for these costly (Bhatnagar et al. 2019), and physi-
cally and emotionally demanding exams, we can hypothesize that access to tech-
nology was a differentiator of student experience. Students at prominent schools in
geographically favored areas initially gained some advantage as their institutions
had the technology and resources to offer USMLE Step 1 test administration. As we
continue to explore increasing testing capacity via alternative testing platforms, we
must examine the barriers that exist for medical students at a variety of institutions.
This is a cautionary example of implementing technology-based solutions quickly
without fully exploring short- and long-term implications for test-taking experience,
parity, and outcomes.

Clinical Learning Environment

As students were pulled from clinical rotations in the spring of 2020, it was unclear
how long this interruption in their learning and progression through medical school
would last. With nearly every specialty having a national organization with some
form of online learning curriculum, many institutions used online resources for
completion of rotations and exams. Arguments against student presence in clinics
and hospital wards included safety, utilization of scarce personal protective equip-
ment (PPE), and cost of healthcare and interruption in education should a student
fall ill with COVID-19 (American Medical Association 2020; Menon et al. 2020).
As hands-on clinical learning paused, some schools turned to already implemented
online resources while others utilized recorded material from years past. At insti-
tutions with the capacity to transition to virtual care, some students participated
in telehealth visits or assisted in communicating with patients and families, both
worthwhile learning activities. At other institutions, students were left without much
guidance and searched for outside online elective opportunities in fear of not meet-
ing graduation credit requirements. In late March 2020, LCME issued an update
outlining approaches to salvaging the clinical curriculum deferred due to COVID-
19. Among these solutions was scouring a student’s transcript to see if learning
objectives had already been covered in prior clerkships. For third-year medical stu-
dents, LCME recommended shortening clerkships and using virtual learning when
appropriate to meet objectives (LCME 2020). Overall, access to technology and pre-
vious implementation of learning technology impacted the experiences of clinical

@ Springer



HEC Forum (2021) 33:125-142 135

students across the country. While virtual learning can provide some realistic clini-
cal encounters, it is unlikely that virtual learning can adequately replace in-person
hands-on clinical learning. For example, learning the intricacies of patient com-
munication and technique of a female pelvic exam is not adequately addressed in
video-based remote classrooms. Consider the much-studied example of simulation
technology. It has been shown that simulation requires feedback, repetition, practice,
and curriculum integration for educational success (Issenberg et al. 2005). However,
in the midst of rapid implementation, not all components of successful integration
can necessarily be met. While learners can be considered digital natives, there are
practical and economic barriers such as access to stable internet connections, reli-
able computers, and suitable workspaces that also create challenges for some.

In addition to changes in the clinical phase of medical education, the question of
assessment in this phase of education also arose. The USMLE Step 2 Clinical Skills
(Step 2 CS) exam is an in-person practical exam that consists of multiple mock clini-
cal encounters. With social distancing mandates, it became clear that administration
of this exam would be severely limited. The USMLE’s initial proposal to imple-
ment a virtual exam met with more backlash from the medical student community.
Ultimately, USMLE governance announced that the Step 2 CS would be suspended
for twelve, perhaps eighteen months (USMLE 2020d). Students’ opposition to a vir-
tual exam stemmed from the reality that telehealth is an emerging field, one with
unique complexities. If students were to be assessed via a telehealth platform for a
national board exam, the assessment would not correspond to the traditional clinical
training of the majority. Students at institutions with progressive telehealth electives
and online virtual case series would arguably have an unfair advantage. A similar
disparity might also occur with location and availability of testing sites capable of
supporting a virtual Step 2 CS exam. There are aspects of medical education, such
as physical exam skills, that cannot be taught nor assessed virtually. The challenge is
for the medical education community to prioritize the learning and assessment expe-
riences that merit risks associated with social contact during a pandemic; these must
be of high value to both trainees and future patients. As we continue to navigate the
pandemic, we must anticipate consequences of not teaching or assessing particular
medical skills in a traditional manner and how this will impact students today and
their patients in years to come.

Residency Application Process

Each year senior medical students painstakingly write personal statements, create their
Electronic Residency Application System (ERAS) profiles, and wait eagerly for inter-
view invitations after applying to programs in the specialty of their choice. The process
of applying, interviewing, and ranking programs is time consuming, and costly finan-
cially and emotionally (Berriochoa et al. 2018). With 38,376 medical students compet-
ing for residency in 2020, The Match’ affects an extraordinary number of individuals

7 The National Residency Matching Program (NRMP) also known as The Match, uses a mathematical
algorithm to place applicants into residency positions. To make the matching algorithm work best for
applicants, they create a rank order list in order of their rrue preferences. The system then matches candi-
dates with unfilled residency spots.
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and their families. Students rely on word of mouth, mentor advice, and diligent research
when applying to programs. But the in-person interview is likely critical to assessing
“fit”, which is cited as a key factor for ranking programs (National Resident Matching
Program 2019). COVID-19 has considerably disrupted the application and interview
process; students and programs alike must recognize challenges and advocate for solu-
tions (Gabrielson et al. 2020). First, the application timeline was shifted to accommo-
date delays in testing and clerkship requirements as medical schools scrambled to get
back on track for an on-time graduation in 2021. Second, away or “audition” rotations
that many students complete at outside hospitals have been canceled to limit travel and
reduce potential spread of COVID-19 (AAMC 2020b). Third, since interviews for the
upcoming match season will be conducted via virtual platforms, access to technology
and stage presence will be deciding factors.

Considering these changes, students scrambled to fill their schedules to ensure
timely graduation, hunted for virtual away rotations, and began preparing for virtual
interviews. Prior to the pandemic, students often used away rotations to signal both
interest in a program and geographical preference, which increased the likelihood of
interview offers (Kremer et al. 2020). However, without the ability to travel and rotate
at other institutions, many students are concerned about how to signal these prefer-
ences. Regarding virtual interviews, factors such as the stability of internet connections,
quality of web cameras, and the challenges of navigating a myriad of meeting platforms
will need to be addressed. Some medical schools plan to assist students by providing
office space, access to technology, and coaching on virtual interview techniques, but
such support services are likely to vary significantly across the country. As applicants
and programs prepare for a virtual interview season, there is growing concern that this
match cycle will be even more distressing for applicants than in years past (Weiner
2020). Travel has always been an unpredictable variable in the interview process; now
access to reliable technology will be the wild card. Applicants have a responsibility to
be as well prepared as possible for virtual interviewing, but selection committees must
also consider how a poor internet connection might impact clarity of communication
and bias interviewers against an otherwise suitable candidate. Residency programs and
applicants should be proactive in developing best practices for virtual interviewing.

As applicants turn to alternative sources such as Twitter and Instagram to learn
about residency programs, the pandemic can be credited with breaking down some
real and perceived barriers that existed in the application process prior to COVID-
19. Applicants can now “follow” programs, individual faculty, and residents online.
One lasting impact of virtual interviewing may be an increased social media pres-
ence of residency programs, allowing applicants access to real-time, up-to-date
information so they can make better decisions about where to apply and how to rank
programs. Acknowledging that programs and applicants alike are subject to pan-
demic restrictions, there is a mutual responsibility to work towards quality improve-
ment in this unprecedented process. When it comes to the right fit, a virtual match is
risky for both applicants and programs. Will a completely virtual interview process
lead to different outcomes for applicants who are unable to get a true “feel” for a
program and the community in which they will work and live? Will this interview
cycle lead to shifts in the culture and stability of residency programs?
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Possible Medical Educational Outcomes of the COVID-19 Pandemic

Over the course of the pandemic, medical students have witnessed rapid policy
changes, ethical dilemmas over resource allocation, stressed hospital budgets, and
even faculty and staff cuts. These changes in medical education will leave a lasting
impression. The implicit way in which social and cultural aspects of an environ-
ment impart knowledge and mold behavior—known as the hidden curriculum—is
especially pervasive in the house of medicine and can be the most powerful teacher
in times of uncertainty (Alsubaie 2015; Wear 1998). In some ways, the COVID-
19 pandemic is one of the purest experiments in medical education’s hidden cur-
riculum: students are navigating a system without much explanation or guidance as
practice and policy change almost daily. Although we are only a few months into
the pandemic, both the healthcare system and medical education have been forced
to adapt rapidly to shifting priorities and projections. The actions taken during this
time signal to students what is important, who is important, and how to adapt dur-
ing a global crisis. Sudden and dramatic changes to time-honored curricula, testing,
and interview processes make us question how essential these traditions truly are to
undergraduate medical education. Who are the winners and who are the losers when
the rules of the game are altered? Should we return to the pre-pandemic ways of
educating, assessing, and recruiting? Will students ever return to face-to-face didac-
tics? Perhaps not, and maybe this makes way for innovations (Wayne et al. 2020).
COVID-19 compels us to examine the utility and ethics of undergraduate medical
educational practices that may benefit a majority but leave a portion of students
disadvantaged. What lasting impact will COVID-19 have on the current cohort of
trainees?

If COVID-19's legacy is a toxic hidden curriculum, then we might expect wors-
ening of current discouraging trends in medical training and practice. For example,
it is well established that empathy is important to the physician—patient relationship,
yet medical students succumb to empathy erosion as they advance from preclinical
to clinical training (Chen et al. 2007; Hojat et al. 2004, 2009; Newton et al. 2008).
Some explanations for this erosion of empathetic capacity include: less autonomy
upon entry to the clinical arena; lack of a consistent peer group typical of preclini-
cal years; and a training environment characterized by human suffering and death
(Vearrier 2020). As the pandemic continues to unfold, will it exacerbate empathy
erosion or will it perhaps broaden trainees’ understanding of population-based medi-
cine, translational research, and utilitarian principles of healthcare ethics? Will stu-
dents feel disenfranchised or will they speak up about their educational and profes-
sional fates as they did when confronted with sudden changes to USMLE test-taking
procedures? The lessons that students learn will ultimately be shaped by the actions
of the medical education community. Projecting into the future, medical students
may observe shifting healthcare needs and alter their graduate medical education
plans accordingly. Some may observe how subspecialty services were negatively
impacted by the pandemic and think twice about further differentiating their careers.

Ultimately, through conscious engagement with learners, the medical education
community has an opportunity to teach invaluable lessons about how to navigate a
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pandemic both clinically and academically. If another pandemic occurs or a second
wave significantly impacts the status quo, students are likely to call upon this experi-
ence to inform how they care for patients and interact with peers as they progress
into residency and beyond. The lessons learned, consciously and unconsciously,
during this pandemic will shape medicine and medical education for generations.
Students must continue advocating for learning opportunities and equitable assess-
ments. Medical educators must invite students’ perspectives and expertise as con-
sumers of education when considering changes to curriculum, content delivery, test-
ing, and the residency application process. Learning the “right” lessons from this
pandemic and preventing disillusionment with the process of becoming a physician
will be an ongoing challenge. It is our hope that both educators and students utilize
COVID-19 as a catalyst for the reenvisioning of medical education.
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