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INTRODUCTION
T he Coronavirus Disease 2019 (COVID-19) pandemic
has had a profound impact on medical training in the
United States over the past year. In March 2020, the

Association of American Medical Colleges (AAMC) tempo-
rarily suspended medical student participation on all clinical
services nationwide (1). The National Residency Matching
Program (NRMP) and Accreditation Council for Graduate
Medical Education (ACGME) followed with a joint state-
ment in May 2020 announcing that the 2020-2021 residency
interview season would be conducted virtually (2). Faced
with these challenges, tremendous effort was put forth by all
stakeholders to ensure that applicants and programs would be
ready for the interview season and the 2020-2021 match.
During this time of residency interview changes, renewed

efforts for social and racial equity were sweeping the nation -
efforts of utmost importance to medical trainees. With a goal
of increasing equitable practices � defined as those intending
Acad Radiol 2021; 28:1787–1791

From the Eastern Virginia Medical School, Children’s Hospital of the King’s
Daughters, 601 Children’s Lane, Norfolk, VA 23507 (N.M.H.); Penn State
Health, Hershey, Pennsylvania (A.N.S.); SUNY Downstate Health Sciences
University, Brooklyn, New York (A.R.); University of Washington, Seattle,
Washington (A.H.S.); University of Minnesota, Minneapolis, Minnesota (O.A.);
Yale School of Medicine, New Haven, Connecticut (R.M.); Spectrum Health,
Grand Rapids, Michigan (L.K.); University of Colorado Dept of Pediatrics,
Aurora, Colorado (L.E.M.); Stanford University, Palo Alto, California (K.M.L.S.).
Received May 11, 2021; revised July 31, 2021; accepted August 12, 2021.
Address correspondence to: N.M.H. e-mail: nheitkamp@gmail.com

© 2021 The Association of University Radiologists. Published by Elsevier Inc.
All rights reserved.
https://doi.org/10.1016/j.acra.2021.08.005
to bring fairness and justice (3) - in the field of medicine, nine
medical student co-authors from five different medical spe-
cialties, including radiology, collaborated to outline the
mechanics of this inaugural virtual interview season with
respect to applicant equity. As members of the only class to
have participated in a virtual recruitment process, we hope to
offer valuable insight for residency leadership regarding how
the logistical factors of the 2020-2021 virtual interview season
may have affected applicant equity.
FACTORS INCREASING APPLICANT EQUITY

Cost

Medical students pay a high financial cost for their education;
(4) in 2019, the median education debt of medical school
graduates was $200,000 USD (5,6). In years past, students
applying into radiology have spent upwards of $12,000 to
attend in-person interviews, with an average total cost of
$4.552 throughout the season (7). During the inaugural “vir-
tual” interview season of 2020, we found the financial savings
to be one of the greatest benefits.

Virtual interviewing improved applicant equity by decreas-
ing the financial burden for all students, especially those in
financial hardship and with pre-existing debt. Medical stu-
dents face varying degrees of financial inequity, largely due to
the pre-existing socioeconomic division among students
(4,8). For example, over 44% of U.S. medical students in
2005 reported estimated family incomes of less than $91,705
(9). Additionally, students who serve as primary caregivers
may face added financial burdens. By virtue of travel-related
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cost savings afforded by the 2020-2021 virtual interview sea-
son, students experienced a more equitable process of finding
a radiology program with which to train. Some students may
have had difficulty obtaining a reliable computer, a stable
internet connection, or a professional location from which to
interview. The degree to which those underrepresented in
medicine (URiM) had more difficulty than others is currently
unknown, and it stands to reason that travel-related cost sav-
ings could have helped offset some of this disparity.

Decreasing interview-associated costs lowers the overall
financial burden of medical school, likely improving applicant
equity through increased well-being. Physician mental health
and well-being have gained attention in recent years due to
the rising awareness of depression, burnout, and suicide
among doctors and medical students (10). A physician’s finan-
cial stress can be a significant contributor to well-being and is
almost certainly impacted by debt incurred during training
(11). In addition, the overall burden of medical school debt is
thought to play a role in students’ choices of medical special-
ties. Students with higher levels of anticipated debt are seen
opting for higher income specialties to repay those loans, ulti-
mately resulting in fewer students choosing primary care spe-
cialties (11).
URiM Support

The term URiM is defined by the AAMC as “racial and eth-
nic populations that are underrepresented in the medical pro-
fession relative to their numbers in the general population”
(12). Radiology as a specialty and medicine in general lacks
diversity in terms of race, ethnicity, and sexual orientation
(13). The physician workforce does not adequately reflect the
diversity of the nation’s patient populations, a face which ulti-
mately affects the quality of patient care in underrepresented
populations (14).

The advantages of web-based meeting applications, com-
bined with a heightened national movement toward anti-rac-
ism and racial equity, might have led to an overall increase in
URiM-centered events held by residency programs during
the 2020-2021 recruitment season. The decreased physical
constrains and increased efficiency of time that the virtual
spaces offered improved access to these sessions by applicants
from around the country, previously restricted by geography
and scheduling during in-person recruitment. The increase in
virtual events designed for URiM applicants created a more
equitable process.

The knowledge shared during URiM events proved very
useful to applicants. Minoritized students have reported feel-
ing less safe and less supported by medical institutions than
their counterparts (15-17). As the field of medicine works
toward adequate inclusion and equity for all, it is important
for residency programs to demonstrate the diversity and
inclusion efforts being implemented. Due to changes
imparted by COVID-19, perspectives of a program’s culture
and location were harder to ascertain given the pandemic’s
impact on travel (18). However, virtual social events devoted
1788
to minoritized applicants provided the opportunity to regain
such vital information (19,20). We noted that the knowledge
exchanged from URiM residents regarding their experiences
within a particular program provided invaluable information.
In fact, some of us made significant rank list decisions directly
from information and inclusivity conveyed during such
events.
Accessibility

For many applicants, interviewing in their own environment
was a convenient experience that likely helped anxiety associ-
ated with the interview process. For applicants with disabil-
ities, as well as those with significant home obligations, this
switch substantially improved the equity with regard to the
residency recruitment process.

Disabled applicants make up a small and likely under-
reported percentage of medical students in the United States
(21). However, medical students living with disabilities may
face additional stress and logistical difficulties during tradi-
tional in-person residency interviews due to travel and loca-
tion accessibility concerns. The advent of the virtual
interview season has likely alleviated several concerns for
applicants with disabilities. Interviewing from home reduces
the physical constraints and stress caused by the travel
required for residency interviews. Additionally, virtual plat-
forms give applicants more control over their visual presenta-
tion during an interview, allowing them to avoid certain
stigmas and biases.

In similar ways, applicants who are also caregivers face
challenges with the traditional in-person interview season.
For applicants with children, extensive time away could neg-
atively impact their parental duties. For pregnant applicants,
in-person interviewing may not provide the option of with-
holding their pregnancy status and may in fact invite an
undue amount of conversation related to the pregnancy.
Traveling for in-person interviews is an added stress for
breastfeeding mothers and their babies, potentially requiring
them to switch to bottle-feeding while away. Thus, for appli-
cants with dependents, virtual interviews decrease time spent
away from home and create a more equitable opportunity.
FACTORS DECREASING APPLICANT EQUITY

Over-Application

As the residency application process has become more com-
petitive, applicants have applied to an increasing number of
programs to improve their chances of receiving an interview
(22-24). For example, the average number of applications
submitted by diagnostic radiology applicants increased from
34.1 in 2016 to 46.5 in 2020 (25). Applicants are caught in a
“prisoner’s dilemma,” whereby they feel pressure to apply to
more programs in an attempt to improve their chances against
other applicants who also have increased their number of
applications (22-24,26). As there is no limit on the number of
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applications submitted, over-application represents a major
contributing factor to the financial burden of the typical
interview cycle (23). This exacerbates inequities among appli-
cants, as financially advantaged students can more easily afford
to apply to additional programs. As programs face an ever
increasing number of applications, they often rely more
heavily on performance metrics, most notably board scores,
to filter applications to a more manageable number (24).
Such widespread use of standardized testing, whose value in
predicting future success as a physician is questionable,
(27,28) tends to screen out underrepresented students, for
when compared to a white male reference group, Hispanic
and Black examinees were found to score 12.1 and 16.6
points lower on USMLE Step 1, respectively (29,30).
Many graduate medical education (GME) leaders reported

anecdotal evidence of increased applications received during
the 2020-2021 “virtual” interview season (31,32). This could
be due to the fact that applicants did not incur the immense
travel costs associated with traditional in-person interviews,
allowing them to reallocate their budgeted expenses for addi-
tional applications. The burden of over-application is particu-
larly troublesome for less-competitive US medical graduates
and international medical graduates (IMGs). IMG applicants
face adversity when applying to US residency positions for
reasons not discussed in this paper. In order for these appli-
cants to compete within a market saturated by US medical
graduates, they often apply to a very large number of schools
in hopes of receiving an adequate number of interview invi-
tations (22,33). The virtual season magnified the over-appli-
cation phenomenon leading to further inequities for IMG
colleagues.
Interview Offer Difficulties

The modern interview scheduling process has become ineq-
uitable for many applicants. Most residency training programs
utilize an interview brokering service to schedule their inter-
views such as ERAS (AAMC, Washington, D.C.), Thalamus
(SJ Medconnect, Santa Clara, CA), or Interview Broker (The
Tenth Nerve, Los Altos, CA). Employing these services
reduces scheduling logistics that would otherwise fall on busy
program coordinators. However, accepting interview invita-
tions has become an applicant arms race (34,35). Over recent
years, accepting residency invitations within minutes after
they are received has become a top priority for applicants -
perhaps even more so during the virtual season. Because of
increased applications and fear of interview hoarding, avail-
able spots tend to fill within minutes of their release. This is
particularly challenging for applicants in different time zones
who receive invitations in the middle of the night. Addition-
ally, the practice of some programs extending more invita-
tions than available interview spots still occurs, as was
experienced this year by some of the co-authors of this paper
(35-37).
Students now go to great lengths to optimize their ability

to accept invitations (37). For example, students have
voluntarily removed themselves from valuable educational
opportunities, such as procedures and surgical experiences,
out of fear of failing to respond quickly enough (34). Some
coauthors now matched into radiology admit to pulling off
of the road abruptly while driving in order to promptly
accept invitations, putting their lives at risk. Finally, students
who intentionally limit their time spent on devices to main-
tain healthier work-life balance and mental well-being often
feel obligated to remain constantly tethered to their devices.
Interview Hoarding

Prior to the virtual interview season, the topic of interview
hoarding - accepting a greater number of interview spots
than is statistically required to match - had received attention
among GME leaders. The concept is well-demonstrated by
data from the 2016 Diagnostic Radiology residency match,
which reveals that 50% of all available interview spots were
held by only 18% of well-qualified Diagnostic Radiology
applicants (38). As with over-application, the virtual inter-
view season exaggerated this phenomenon. In December of
2020, the Chief Medical Education Officer for the AAMC
warned of “a maldistribution of residency interview invita-
tions” where “students in the highest tier receiv[ed] a larger
number of interviews per person than in the past years” (39).
In other words, the most competitive radiology applicants
held a disproportionate number of overall interview spots.
The cause was likely multifactorial but included the percep-
tion of increased competition for positions, the lack of finan-
cial disincentive normally associated with additional
interviewing, and the logistical ease of interviewing at more
programs this cycle. As a consequence, many qualified appli-
cants were not able to obtain an adequate number of inter-
views, as evidenced by an increase in applicants that
participated in the Supplemental Offer and Acceptance Pro-
gram (SOAP) this year (40).

During traditional in-person interview cycles, as students
received adequate numbers of invitations and began interviewing,
they would reassess which to accept and how many they would
ultimately need for a safe rank list. This enabled applicants to can-
cel unneeded interviews starting midway through the season.
Additionally, students had the financial incentive to cancel
because it saved hundreds or thousands of dollars in travel
expenses. Because the cost of attending additional interviews dur-
ing the virtual season was comparatively very low, fewer students
cancelled interviews. A lack of cancellations combined with inter-
view hoarding may have led to an unprecedented level of ineq-
uity in the 2020-2021 season. Without a system that limits or
caps the number of interviews per applicant, recruitment inequity
and participation in the SOAP process may only increase.
Program Appraisal

Due to virtual interviews, applicants lost the ability to critically
appraise programs as one would typically do during in-person
interviews. A virtual interview may offer relatively limited insights
1789
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into a residency program and city, and a more limited perspective
for the program about the medical student. Historically, the three
most important factors affecting rank lists of students applying to
radiology were the perceived happiness of current residents within
the program, the geographic location of the program, and the
academic reputation of the department (41). Virtual interviews
may have made it difficult to assess these factors, due to limited
interaction with faculty and residents and inability to travel. Pro-
grams which adapted quickly, establishing an online presence and
creating a virtual visiting experience, were viewed in higher
regard by applicants as the ability to gauge these measures were
minimized (20). The effects of virtual interviews on overall fit and
trainee satisfaction has yet to be seen, but will be something to
examine in the future.
CONCLUSION

The virtual interview season of 2020-2021 demonstrated sev-
eral key improvements in applicant equity including a
reduced cost of interviewing, increased support for URiM
applicants, and increased accessibility for applicants with dis-
abilities or household responsibilities. At the same time, how-
ever, it may have also produced barriers to equity. Early
recognition and discussion of these issues will provide oppor-
tunity for improvement. Residency stakeholders will have
the opportunity to improve their virtual practices by inten-
tionally working to enhance applicant equity (22,23). With
reflection and a bit of work, virtual interviewing has potential
to become the new normal in GME recruitment, improving
access and opportunity for all residency applicants.
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