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As part of the response to the coronavirus disease 2019 (COVID-19) pandemic, cardiothoracic training programs quickly

transitioned midinterview season toward a virtual format. This monumental and rapid undertaking led to the adoption of

novel virtual interviewing techniques, many of which have been developed and partially rolled out by other specialties for

years. The COVID-19 pandemic is still here, and when the end will be in sight is unclear. However, most, if not all, of the

novel interview techniques that were rapidly adopted by cardiothoracic training programs during the 2020 interview sea-

son will continue to be relevant even after the pandemic and need for social distancing subsides. In this literature review,

we highlight techniques that can be used by cardiothoracic training programs to virtually showcase their attributes and

strengths to give applicants as realistic of a view of the program as possible. Such efforts include developing and

emphasizing a social media presence, expanding information within training program websites, broadcasting virtual

educational content, and creating virtual tours. In addition, we will review approaches toward structuring a virtual inter-

view day to provide candidates with a deeper glimpse into the inner workings of the program. We can use this oppor-

tunity provided by the COVID-19 pandemic to develop innovative methods of conducting fellowship interviews that may

persist long into the future, as we consider limitations historically caused by finances, scheduling, clinical responsibil-

ities, and family needs.

(Ann Thorac Surg 2021;111:1102-10)
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T he coronavirus disease 2019 (COVID-19)
pandemic has required monumental responses
to contain its impact. Notably, most medical

training programs, if not all, cancelled in-person inter-
views during the 2019-2020 interview season and transi-
tioned to a virtual format, which has continued into the
2020-2021 season. In addition, visiting rotations for
medical students applying to integrated residencies
have largely been cancelled for the upcoming interview
cycle. In this review, we will highlight the most recent
recommendations regarding fellowship recruitment dur-
ing the COVID-19 pandemic from leading national orga-
nizations, including the Thoracic Surgery Directors
Association (TSDA) and the National Resident Matching
Program (NRMP). In addition, we will highlight ap-
proaches that can be used to showcase fellowship pro-
grams in the virtual era. The fellowship recruitment
process has been significantly disrupted by the ongoing
Address correspondence to Dr Antonoff, Department of Thoracic and Cardio
Holcombe Blvd, Houston, TX, 77030; email: mbantonoff@mdanderson.org
pandemic for both applicants and programs. Although
the loss of in-person interaction is unfortunate, we can
find an opportunity during this crisis to modernize,
improve, and strengthen our fellowship recruitment
methods in ways that can be used for many years to
come.
METHODS

A literature search was performed of PubMed and
MEDLINE using the Medical Subject Heading search
terms “virtual interview.” In addition, PubMed and
MEDLINE were searched using the abstract/title
search terms “virtual interview residency” and “vir-
tual interview fellowship.” A snowballing strategy of
searching citations within selected articles was used.
The search was performed by an author (D.B.N.) be-
tween September and October 2020.
vascular Surgery, University of Texas MD Anderson Cancer Center, 1515
.
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TSDA AND NRMP RECOMMENDATIONS

The NRMP is a private, nonprofit organization that pro-
vides an orderly and fair mechanism for matching ap-
plicants to United States residency positions. The NRMP
does not formally oversee or regulate the interview
process that precedes the match. However, the NRMP
released a policy statement on May 13, 2020, recom-
mending that programs conduct virtual interviews in the
upcoming match season, a policy stance by which most
programs have abided.1 The NRMP has additionally
given additional guidance on other changes that would
arise as recruitment transitions to a virtual format. These
include the use of token gifts (such as pens, tote bags,
etc), which are recommended to be of equitable value
among applicants. In addition, expectations regarding
the use of video recording during interviews should be
clearly stated before the interview and may be subject to
local and state laws.1

The TSDA was established in 1978 as a membership
organization for cardiothoracic surgery residency pro-
gram directors and provides resources and networking
opportunities for program directors and residents to
support cardiothoracic training. The TSDA held a virtual
session on September 26, 2020, to address the needs for
an upcoming virtual interview season.2 With regard to
integrated residency applications, the TSDA has stated
that all visiting medical student rotations for the 2020-
2021 academic year should be discouraged, with the only
potential exceptions to be considered when an appli-
cant’s home institution does not have a cardiothoracic
surgery program.3 In accordance, given restrictions in
visiting rotations, letters of recommendation from non-
cardiothoracic surgeons should be given greater weight
than would be customarily afforded. The TSDA is
enacting efforts to implement a standardized recom-
mendation letter to assist this process. Lastly, policies
regarding mandating virtual interviews should be
applied to all applicants, including local residents, to
promote equality and fairness during the interview
process.
THE TRADITIONAL INTERVIEW EXPERIENCE

Historically, the fellowship interview process has pri-
marily been a single-day experience consisting of “win-
ing and dining” the applicant, while trying to showcase
the salient features of the program to the extent that can
be done in a single day. This process has been developed
and refined to work quite well, with many applicants
stating that the interview day was the most important
way to get to know a program,4 and with programs’ rank
lists of applicants being formulated with significant
weight on impressions after the interview.5
Although the traditional interview process is effec-
tive, unfortunately, it is also quite burdensome in
financial costs and clinical time off. A recent survey
found general surgery residents applying to fellowships
often miss 7 or more days of clinical training to attend
interviews, which leads to clinical burdens requiring
shifts to be covered by other residents and lost training
time.6 In addition, 62% of the surveyed residents spent
more than $4000 on interviews. All together, most res-
idents favored changing the interview process. Among
more competitive specialties, the financial and clinical
burden can be even more substantial than these stated
numbers.7,8

In response to the concerns of the financial and clin-
ical burden from traditional interviews, attempts have
been made in the past to transition the interview process
to a virtual format. In 2010, applicants to a urology
program at the University of New Mexico were ran-
domized to conduct virtual interviews, with those ran-
domized to virtual interviews receiving subsequent in-
person invitations. Applicants perceived the virtual in-
terviews as being less effective than the traditional on-
site interview, although many still favored continuing
the virtual program as an adjunct to on-site interviews
due reduced cost and improved convenience.9

Similarly, in 2017 a pediatric surgery program at Johns
Hopkins All Children’s Hospital attempted an initial vir-
tual screen for the interview season.7 In a postinterview
survey, 75% of their applicants stated that the virtual
interview screen was helpful; however, 80% preferred
that the virtual interview would not be substituted for an
on-site interview. Specifically, applicants raised concerns
that it was challenging to determine whether the program
was the correct “fit” using the virtual format alone. Based
on these results, the authors concluded that virtual in-
terviews may be able to best function as a screening tool
before an on-site interview.

Interestingly, an anesthesiology program at Loma
Linda University Health reviewed their results after of-
fering virtual or in-person interviews to applicants and
found that their admission rate was not statistically
different among those completing in-person vs virtual
interviews.10 This finding suggested that programs were
not significantly lowering the rank of applicants who
completed a virtual interview. In this situation, appli-
cants stated that they chose virtual interviews in lieu of
in-person interviews due to interview date conflicts,
travel concerns, or financial limitations. Similarly, an
ophthalmology program at the University of Arizona
offered virtual or in-person interviews to their ophthal-
mology applicants, and they found that there was no
difference in the rate of being ranked among the top 25
applicants when comparing those who completed a vir-
tual interview with those who interviewed face-to-face.11



TABLE 1 Strategies to Modernize Fellowship

Recruitment Through Virtual Methods

Method Key Content

Expanded training
program websites

Many cardiothoracic program websites are
lacking key content12

Include operative case logs, research
opportunities, hospital descriptions,
training program history, ancillary
benefits, housing information, and
interview day details13

Virtual educational
content

Allow applicants to observe curricular
efforts, engage in learning, and better
understand the culture and training
environment of an institution

Examples include broadcasting journal
club, boot camp, or other HIPAA-
compliant conferences

Virtual Tours Day-to-day logistics of training at the
program, such as what options are
available for lunch, where one would do
the bulk of their documentation, or how
the trainees interact with advanced
practice providers.

Additional information may include faculty
members’ involvement in education,
presentation of simulation learning
activities, and commentary on the
program’s efforts toward trainee
professional development and research
opportunities14

Social media
presence

Enhance and optimize program’s digital
footprint

Opportunity to share with prospective
trainees the accomplishments, awards,
and innovations of the program

Online externship Proposed as a novel means for applicants
to better understand the training
environment of a program and to benefit
from the support and advocacy of a
mentor15

HIPAA, Health Insurance Portability and Accountability Act.
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INNOVATIVE METHODS OF SHOWCASING YOUR
PROGRAM: IT’S ABOUT THE ENTIRE YEAR, NOT JUST
A DAY

A very reasonable concern from applicants may be that a
virtual interview might not allow them to identify the
best fit in a program as was possible through the process
of an in-person visit and interview. One approach to
address these concerns is to increase the exposure of the
applicant to the program, potentially over a much longer
period of time. This longitudinal approach toward vir-
tual recruitment contrasts from simply attempting to
replicate the traditional single-day interview format into
a single-day virtual setting; rather, it aims to increase
applicant exposure and familiarity with the activities,
culture, values, and general vibe of a program. Several
examples are highlighted in the subsequent sections
(Table 1).12-15

EXPANDED TRAINING PROGRAM WEBSITES. Applicants
place great importance on program websites, with their
value undoubtedly heightened this interview season as
trainees will be unable to visit programs in person. These
websites present an opportunity for fellowship programs
to describe not only the “nuts and bolts” of their pro-
gram but also the overarching training style and educa-
tional philosophy embedded within their institution.
Consequently, training program websites have a signif-
icant impact in informing applicants of not only which
programs to apply to but also their decision to
interview.6,16

Unfortunately, many program websites are underde-
veloped and in need of revision.17,18 In a survey study of
fellowship interviewees at MD Anderson Cancer Center,
respondents indicated that the most important informa-
tion they sought on program’s website included faculty
profiles, rotation schedules, and profiles of current and
former fellows.13However, a recent national analysis of 89
cardiothoracic residency and fellowship programs web-
sites found most lack this information and fall woefully
short in several other content domains important to ap-
plicants.12Moreover,website accessibility from traditional
educational platforms, such as the TSDA, Electronic Res-
idency Application Service, and Accreditation Council for
GraduateMedical Education,wasdeemedsuboptimal due
to sites lacking links or containing nonfunctioning links
that redirected users to other sites.12 Clearly, there is op-
portunity for improvement broadly.

Now is the time for fellowship programs to revamp
their websites, with attention paid to aesthetic criteria,
including design, layout, and ease of navigation for an
increasingly technologically savvy generation of
trainees. Regarding content, in addition to including the
aforementioned criteria, programs should strive to
include operative case logs, research opportunities,
hospital descriptions, training program history, ancillary
benefits, housing information, and interview day de-
tails.13 Accessibility issues should be addressed, with
program websites containing hyperlinks that are active
and in working order. Moreover, programs would be
well-served by taking a proactive approach to ensure
links from other educational sites are functional.

The COVID-19 pandemic has compelled institutions to
move swiftly as they seek to offer digital solutions for
traditional formats. Similar to multidisciplinary tumor
boards or heart failure conferences that have been
moved online in the form of video teleconferencing, so
too is it necessary to respond to the current crisis with
web-based solutions for prospective trainees. Certainly,
institutions will have to consider the costs of upgrading
departmental websites. However, these changes will
provide long-lasting benefits that will far surpass the
duration of the pandemic.

VIRTUAL EDUCATIONAL CONTENT. As a result of social
distancing requirements, many programs are now
providing virtual didactics to current trainees. These
virtual didactics sessions are a wonderful opportunity to
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allow prospective trainees to observe current curricular
efforts, to engage in learning, and to better understand
the culture and training environment of an institution.

A novel debate-style journal club format, whereby
trainees use the best available evidence to argue for, or
against, a specific patient care management decision,
was developed at MD Anderson Cancer Center and
published in The Annals.19 The journal club format was
favored by participants over a traditional format and,
before the pandemic, was expanded and disseminated
to multiple institutions by the Thoracic Education
Cooperative Group (TECoG). Social distancing re-
quirements led to the meeting being temporarily sus-
pended in March 2020; however, the meeting was
transformed into a live webinar on May 11, 2020, and
was subsequently broadcasted globally by Twitter,
TECoG, and TSDA.

In addition to providing valuable educational content
to trainees, allowing outside observation of institutional
meetings provides applicants a glimpse at internal di-
dactics and an opportunity to better the understand
culture and environment of a training program. Other
examples of didactics that have been broadcasted
include the use of a virtual cardiovascular boot camp
and institutional course conferences.20,21 Given the re-
strictions on in-person visits conferred by the novel
coronavirus pandemic, allowing applicants to observe
Health Insurance Portability and Accountability Act-
compliant virtual educational content will be instru-
mental toward giving applicants better exposure to the
inner workings of an institution. Importantly, programs
should check with their respective institutions to ensure
compliance regarding broadcasting educational content.

VIRTUAL TOURS. Traditional interviews include a
customary tour of the offices, clinics, hospital, and work
areas in which the candidates could expect to spend
their time at the institution. On the surface, it may
appear routine to showcase similarly appearing infra-
structure such as office examination rooms, patient care
rooms in the hospital, trainee workrooms, call rooms,
and cafeteria. However, these tours are often led by
residents and fellows away from influence of the
program director, chair, or other staff responsible for
the creation of rank lists. It affords an invaluable op-
portunity to learn from the trainee the realities of the
institution, the day-to-day details of learning and
working there, and to ask questions that allow deeper
insight into the program than what might otherwise
occur in a mixed setting with staff. The coronavirus
pandemic has abruptly disrupted this practice to the
detriment of applicants and programs alike, as multiple
specialty applicants rank the interactions with
programs’ current residents as one of the most
important factors.22
Virtual tours are a logical alternative, and have been
used by many programs to showcase their cities, hospi-
tals, and trainees.2,23-25 With thoughtful planning, these
virtual tours can include additional segments directed at
addressing important information that is usually pro-
vided during applicant-trainee interactions. This “in-
sider information” can include the day-to-day logistics
of training at the program, such as what options are
available for lunch, where one would do the bulk of their
documentation, or how the trainees interact with
advanced practice providers. Additional video segments
may also more broadly show some of the faculty mem-
bers’ involvement in education, discussions of simula-
tion learning activities while touring a program’s
simulation center, as well as commentary from the tour
guide on aspects of the program’s efforts toward trainee
professional development and research opportunities.14

A cohesive, well-planned virtual tour of not only the
physical plant of the hospital and office buildings but
also of the entire trainee experience can be incredibly
useful in highlighting a training program and elevating
its applicants’ perceptions (Figure 1). While impossible
to exactly replicate the tours and interactions with a
video, virtual tours and experiences can mitigate the
limitations of the postpandemic interview process and
further feature program characteristics to all applicants
in a cohesive manner.

SOCIAL MEDIA PRESENCE. In recent years, social media
has become an outstanding way for training programs to
showcase their strengths for prospective applicants, and
this mechanism for sharing the day-to-day culture and
events has become substantially more relevant in the
pandemic-changed world. In fact, recently published
recommendations for applicants preparing for virtual
interviews in the COVID era specifically suggest
viewing the social media accounts from members of
the program to get a sense of the culture and
location.26 In recent years, experts have encouraged
practicing surgeons and trainees alike to be proactive
with social media and to take ownership of their online
presence to ensure that the public’s perception is
consistent with individual values and goals.27 Likewise,
just as it is important for surgeons to get engaged in
creating their own online narrative for patients and the
public, surgeon educators must use this opportunity to
enhance and optimize their program’s digital
footprint—an action that is sure to assist recruitment
both during the pandemic and also well beyond
(Figure 2).

While some training programs and/or their associated
departments may have their own social media accounts,
such online activity on the behalf of the training pro-
gram may be challenging in some locations due to
institutional regulations or lack of personnel to maintain



FIGURE 1 Vi r tua l tours can be used to showcase the program ’s phys ical s t ructure as wel l as to get a g l impse in to the da i ly

program cul ture .
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the accounts. Regardless, activity from representative
faculty members, program coordinators, and existing
trainees can go a long way in highlighting the program’s
activities. Moreover, one of the particular benefits to
social media activity lies in its utility in sharing the scope
of the program’s activities throughout the year,
garnering the attention of prospective trainees over a
prolonged period of time.

In considering social media strategies, there are a
number of various outlets, including Twitter, Facebook,
Instagram, YouTube, and more. Among all of these
platforms, common traits of social media include the use
of interactive internet-based applications, user-
generated content, maintenance of user profiles
through social media organizations, and facilitating so-
cial networks that connect users to other individuals or
groups.28 Each of these venues has its own distinct
benefits and drawbacks as well as somewhat differing
bodies of users. Ultimately, the preponderance of liter-
ature would suggest that Twitter’s advantages are
particularly valuable, given the lack of need for recip-
rocal relationships, the ability to share and amplify
others’ messages, and the ease of integrating a breadth
of links, images, videos, and more.29-32 Ultimately, data
have shown that postings containing multimedia com-
ponents, hyperlinks, and interactive content achieve
greater viewership than text-only postings.29

Trainees are eager to hear as much as possible about
prospective programs, and there are so very many op-
portunities to share your quotidian activities. As you
engage your existing trainees in educational activities—
whether they are didactics, simulation, journal club, or
teaching rounds—these are all situations that would be
well-suited to capture and share on social media. (Just
be mindful to consider ethical standards and patient
confidentiality, always avoiding the sharing of private
health data and patient identifiers.)27,32

If you are able to expand your educational endeavors
to the virtual environment and extend invitations to
participate beyond the doors of your institution, as
previously suggested, you can use social media to
inform trainees regarding these upcoming events.
Moreover, beyond specific educational events, social
media is a means of sharing with prospective trainees
the accomplishments, awards, and innovations of your
department. Sharing faculty and trainee achievements
alike is a worthwhile practice when trying to gain the
interest of candidates for training programs. In addition
to sharing accomplishments such as scholarships and
awards, social media is also a very useful tool for
disseminating scholarly activity, and it can be used to
live-tweet (virtual) presentations 33,34 from existing fac-
ulty and trainees as well as to bring attention to key
publications from your department.32,35 This will give
prospective trainees a taste for the department’s specific
areas of research as well as the overall level of scholarly
productivity.

Lastly, in developing a social media plan as a training
program, recognize that content shared by the faculty
and trainees will give a glimpse into the overall senti-
ment and team dynamics of the group. Depictions of
pride, appreciation, collaboration, and respectfulness



FIGURE 2 Socia l media can serve to h igh l ight v i r tua l educat iona l events , inc lud ing s imulat ion , and to share news regard ing accompl ishments of

t ra inees and facu l ty a l ike .
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will be apparent to social media consumers. Moreover,
demonstrations of physician wellness, sponsorship, and
promotion of diversity and inclusion will be well-noted
by prospective applicants. “You can’t be what you
can’t see” has become a commonly repeated phrase on
social media in recent years, advocating for the impor-
tance of showing role models who represent a diversity
of potential applicants in the field.36

Previous authors have encouraged faculty and
cardiothoracic trainees to engage and involve medical
students virtually during this pandemic, with strategies
such as virtual program visits, engaging in digital com-
munications, sharing remote didactics, and expanding
the reach of educational programs.37,38 However, it is
clear that in cardiothoracic surgery, where critical dia-
logue centers around the importance of exposure,
networking, and sponsorship of women and other un-
derrepresented minorities, our social media activities
must take this into account.39-41 As program directors
and educators, we can control the perceived face of our
profession and of our individual training programs by
ensuring that the outward-facing digital identity of our
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training programs reflects the pool of talent and di-
versity of the faculty, trainees, and workforce members
at our given institutions. Attention to such issues of di-
versity and inclusion in developing social media strate-
gies will pay dividends in ensuring that we attract all
talented applicants to our programs.36

ONLINE EXTERNSHIP: AN OPPORTUNITY FOR VIRTUAL

MENTORSHIP. Mentorship is of tremendous value to
cardiothoracic surgeons who are progressing in their
careers and is an especially essential feature so for those
who have yet to start residency or fellowship.42 Typi-
cally, identifying a mentor has been possible through an
applicant’s home institution or is available through
networking with faculty at other institutions during
visiting rotations. Visiting rotations are of unique
importance for applicants who lack a cardiothoracic
program at their home institution or who harbor career
interests that align better with faculty at another insti-
tution. The loss of visiting rotations as a result of the
coronavirus pandemic will place a major barrier for ap-
plicants to identify mentors and advocates at other in-
stitutions. Unfortunately, this disadvantage may impact
women and underrepresented minorities to a greater
extent.42 Faculty and current trainees should make
every attempt to encourage and foster mentorship in
this pandemic era.

An online externship, in lieu of a visiting rotation, has
also been proposed as a novel means for applicants to
better understand the training environment of a pro-
gram and to benefit from the support and advocacy of a
mentor.15 The TSDA has proposed that online extern-
ships be used in a structured manner, with virtual
participation in conferences, journal clubs, and any non-
Health Insurance Portability and Accountability Act
restricted resident meetings and didactics.3
THE INTERVIEW DAY: RECREATING A VIRTUAL
EXPERIENCE

Recreation of the interview day through a virtual expe-
rience should ideally convey much, if not all, of the in-
formation typically provided during an in-person
interview. Important information to provide will include
rotation schedules, opportunities for research, institu-
tional history, benefits, and faculty profiles with contact
information. These interview materials may be delivered
virtually through the creation of online folders through
shared drives (ie, Dropbox, Google Drive, etc), through
sending packages by postal mail, or through narrating a
PowerPoint presentation. An inexpensive piece of local
memorabilia or food item can also be delivered through
the postal mail to provide a small taste of the program.

A major source of information for applicants
regarding programs also comes from one-on-one
interactions with current trainees through lunches,
dinners, or tours. These honest encounters with trainees
are a vital component of the interview process for ap-
plicants to better understand programs. They may be
recreated virtually through separate applicant-trainee–
only “virtual dinners” the night before the interview or
through break-out rooms with only trainees while ap-
plicants rest in between virtual interview sessions.
VIRTUAL INTERVIEWS DURING THE NOVEL
CORONAVIRUS PANDEMIC: EARLY RESULTS

The coronavirus pandemic impacted several surgical
fellowship recruitment efforts concurrently during the
Spring 2020 match. We are still awaiting publication of
results after transitioning to virtual cardiothoracic
fellowship interviews, although several programs for
other surgical specialties have reported an overall posi-
tive experience.23,43 However, some deficits were noted.
Among a survey for the urology match, 64% of re-
spondents stated that interactions with residents were
the most important part of the interview day, and most
expressed concerns regarding replicating resident in-
teractions virtually.44 In addition, respondents generally
agreed that city visits could not be accomplished virtu-
ally. Encouragingly, 80% of applicants stated that they
believed that faculty interactions could be well repli-
cated virtually. These details may help guide our efforts
for upcoming interview seasons to improve virtual
resident interaction and provide the means for appli-
cants to better understand the environment of a
program.
SUMMARY

Adjusting to the coronavirus pandemic has shown the
incredible nature of applicants and programs across the
country to be flexible and to adapt to changing needs.
The improvements in fellowship recruiting will surely
provide long-lasting benefits that will persistent long
after the pandemic has subsided, making the upfront
costs more than worth it. Careful attention will need to
be exercised to consider applicants that may be disad-
vantaged as a result of the pandemic, including as a
result of illness, delays in conducting research, or the
loss of recommendation letters from cancelled visiting
rotations. In addition, applicants may be juggling other
responsibilities brought on by the pandemic, such as
caring for sick family members or providing at-home
learning for school-aged children. Lastly, applicants
with stellar records may be able to attend an unexpect-
edly large number of virtual interviews, potentially
providing a disadvantage toward middle-tier applicants
from obtaining one of the coveted and fixed number of
interview slots.45
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These challenges offer a wonderful opportunity for
us to support our future colleagues and to ensure an
equitable recruitment process. Moreover, while these
lessons will be vital in the current pandemic, they also
provide insight about how we can accommodate
candidates in the future, allowing transparent and
informative recruitment processes to occur with
potentially limited financial burdens, lessened sched-
uling challenges, and fewer absences from clinical and
personal commitments.
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