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IMPORTANCE: Traditional in-person fellowship inter-

views require great time and financial commitments.

Here, we studied the response of program directors (PDs)

and applicants to virtual interviews. Virtual interviews

could decrease both financial and time commitments.

OBJECTIVE: To determine if most applicants and PDs

believed that virtual interviews should be used more

widely in the future.

DESIGN: After the 2020 cardiothoracic fellowship

match, an e-mail survey was sent to 66 program directors

and 107 applicants using the Qualtrics platform.

SETTING: During the 2020 cardiothoracic fellowship

interview cycle, the COVID-19 pandemic shut down

travel for in-person interviews. This forced a transition

to virtual interviews.

PARTICIPANTS: Of 107 applicants emailed, 46 (44%)

participated with a completion rate of 87%. sixty-six PDs

were contacted and of those, 36 (55%) participated with

a 92% survey completion rate.

EXPOSURE: All survey participants were participants in

the 2020 cardiothoracic match.

MAIN OUTCOME(S) AND MEASURE(S): (1) The per-

cent of participants who agree that virtual interviews

should be continued in the future and the percent of par-

ticipants who agree that virtual interviews could be

replacements for in person interviews. (2) Were virtual
interviews perceived to have a negative impact on one’s

ultimate match? (3) What is the current cost of an in-per-

son interview in travel and lodging for an applicant?

RESULTS: Fourty-six applicants (44% participation rate)
and 36 PDs (55% participation rate) participated in the

survey. Seventy-nine percent of program directors and

55% of applicants either agreed or strongly agreed that
Correspondence: Inquiries to Kortney A Robinson MD MPH, Department of Sur-

gery, Beth Israel Deaconess Medical Center, 110 Francis St, Suite 9B, Boston, MA

02215; e-mail: Krobins8@bidmc.harvard.edu

Journal of Surgical Education � © 2020 Association of Program Director
Elsevier Inc. All rights reserved.
virtual interviews should be offered in the future. How-

ever, just 15% of PDs and 20% of applicants either agreed

or strongly agreed that virtual interviews should be

offered without the option of an in-person interview.

Twenty-five percent of PDs and applicants agreed or
strongly agreed that virtual interviews negatively

impacted their chance of matching one of their top

applicants/programs. The median cost of an in-person

interview was $600 (interquatile range 500-725).

CONCLUSIONS AND RELEVANCE: Most applicants and

PDs agree that virtual interviews should be offered in

the future. Twenty-five percent of participants reported

that they believed virtual interviews negatively impacted

their match. Given the overall acceptance of virtual

interviews and the cost of in-person interviews, virtual

interviews could be useful to incorporate into future
interview seasons. ( J Surg Ed 78:1175�1181. � 2020

Association of Program Directors in Surgery. Published

by Elsevier Inc. All rights reserved.)
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Key Points
Question: Do virtual interviews have a place in the tradi-
tional fellowship interview cycle, or were they just a bailout
in the setting of the COVID-19 Pandemic?
Finding: Seventy-nine percent of program directors and
55% of applicants either agreed or strongly agreed that vir-
tual interviews should be offered in the future. However,
just 15% of PDs and 20% of applicants either agreed or
strongly agreed that virtual interviews should be offered
without the option of an in-person interview.
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Meaning: Virtual interviews can play a useful role in fellow-
ship interviews and help decrease the resources and time
used for fellowship interviews.
INTRODUCTION

Fellowship1 match is the culmination of dedication and

hard work throughout medical school and general sur-

gery residency. However, interviews are time-intensive

for residents, with an average of 7 clinical days lost to
interviews, with up to 21 to 23 days for specialties such

as pediatric surgery.1,2 Due to ACGME case minimum

and annual clinical time requirements, residents may be

forced to use vacation time to attend interviews or sim-

ply artificially truncate the number of programs they

visit. The process is also costly, with almost a third of

general surgery residents borrowing money to pay for

the expenses related to the fellowship match process.3

Nevertheless, there is considerable value to applicants

in attending interviews; in pediatric surgery, for exam-

ple, candidates move an average of 5 positions on the

rank list as a result of an in-person interview.4 Addition-

ally, applicants have opportunities to see the area that

they will likely live and work. It is unclear how advan-

tages seen with in-person interviews translate to virtual

or web-based interviews.5-7 For the urology match, a sin-
gle site cross-over study demonstrated that applicants

perceived a virtual interview to be less effective than a

traditional on-site interview.5 In pediatric surgery, virtual

interviews were reported to be an inadequate substitute

for an on-site interview over 80% of the time.2 Con-

versely, for orthopedic reconstructive fellowship, a pro-

gram offered in-person or video-conference interviews

over 3 years with 85% reporting that the video-confer-
ence interviews gave them a satisfactory understanding

of the fellowship.6 Likewise, in family medicine, virtual

interviews were thought to be an effective screening

tool for both applicants and programs alike.7

The COVID-19 pandemic shut down the United States

in the middle of the cardiothoracic fellowship interview

season which began when applications opened on

December 1, 2019 and ended with rank list certification
on April 29, 2020. This timing forced a transition to vir-

tual interviews (utilizing a web-based videoconferencing

platform) for the latter half of this time period, creating

an ideal scenario in which to study the strengths and lim-

itations of virtual as compared to in-person interviews

from the perspective of both applicants and fellowship

programs. With this study we sought to synthesize these
1 Fellowship here is being used to describe specialty training after residency as defined by

National Resident Matching Program (NRMP).14
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opinions in order to provide guidance in transforming

the way interviews might be completed in future years

when travel presumably resumes.
METHODS

This study was approved by the BIDMC IRB as exempt.

Program directors of participating 2020 CT fellowship

programs were identified using the publicly available
ACGME list.8 Applicants were identified from e-mail list

serves used throughout the interview process. In total,

67 program directors (PDs) for 67 programs were identi-

fied and 109 applicants were identified. One program

director and two applicants were excluded from these

lists due to being authors on this manuscript. The

remaining individuals, 66 PDs and 107 applicants, were

invited to participate in a survey using Qualtrics after the
release of the match results.9 The initial survey was dis-

tributed via e-mail on May 13th with follow-up reminders

on May 15th and May 17th. Surveys are available as sup-

plemental documents in the appendix.

Questions were broken down into categories with

both surveys determining what percent of interviews

were in-person and virtual and how many interviews

were completed. Using a 5-point Likert scale ranging
from strongly disagree (1) to strongly agree (5), appli-

cants and program directors were asked to report their

interest in and acceptance of virtual interviews, their

perception of the effect virtual interviews had on their

ability to match at one of their top choices, and their

assessment of how well they could establish rapport

with the interviewer/interviewee virtually versus in-per-

son. Other questions identified whether the top ranks
were from virtual or in-person interviews and whether

virtual interviews allowed interviewing at more pro-

grams/of more applicants. Ultimately, study participants

were asked if they matched from a virtual or in-person

interview. For applicants, additional questions were

asked about preferred style of virtual interviews, avail-

ability and usefulness of a virtual tours, program over-

views and time to meet current fellows. An open text
question with suggestions to improve virtual interviews

was offered at the end of the survey.

Analysis was carried out using STATA 15.1.10 Likert

scales were converted to numerical scores (1-5) and

graphically displayed in Excel.11 Descriptive statistics

were utilized including mean, median and interquartile

range for continuous variables. Frequencies and percen-

tages were used to summarize categorical variables. All p
values were 2-sided. t-Test was used to compare means

of in-person interviews and virtual interviews.
l of Surgical Education � Volume 78/Number 4 � July/August 2021



TABLE 1. Demographics of Applicants Who Completed the
Survey

Gender
Male 28 (72%)
Female 11 (28%)

Race and ethnicity
Non-Hispanic White 27 (69%)
Black or African American 1 (3%)
Asian 6 (15%)
Hispanic or Latino 3 (8%)
Other/ Prefer not to answer 2 (5%)
RESULTS

Of 107 applicants emailed, 46 (44%) participated with a

completion rate of 87%. 66 program directors were con-

tacted and of those, 36 (55%) participated with a 92%

survey completion rate. Demographics of applicants
who volunteered their information are presented in

Table 1. Applicants completed 63.8 % of their interviews

in-person and programs directors completed 69.5% in-

person. There were only 2 applicants who completed all

of their interviews in-person; compared to 13 programs

who finished all of their interviews in-person. Applicants

reported completing a mean of 15.3 interviews, and pro-

grams interviewed a mean of 22.3 applicants per ACGME
FIGURE 1. General acceptance of virtual interviews. Green r
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fellowship position. Twelve applicants did not report if

they matched. Of applicants and programs who used vir-

tual interviews, only 5% of programs reported adding

interviews, while 47% of applicants reported completing
additional interviews to the number they had originally

planned to attend due to the wide usage of virtual inter-

views (average of 2.5 additional interviews). Median cost

of travel and lodging for one in-person interview was

reported as $600 (interquartile range 500-725) for appli-

cants.

Seventy-nine percent of program directors and 55% of

applicants either agreed or strongly agreed that virtual
interviews should be offered in the future. However, just

15% of PDs and 20% of applicants either agreed or

strongly agreed that virtual interviews should be offered

without the option of an in-person interview. Thirty-nine

percent of PDs agreed or strongly agreed that virtual inter-

views without in-person interviews are sufficient to select

a fellow while only 18% of applicants felt the same way

about selecting a fellowship. Details in Figure 1.
For applicants and programs who completed at least

one virtual interview, questions regarding the impact of

virtual interviews were completed. While only 25% of

programs agreed or strongly agreed that virtual inter-

views negatively impacted their chance of matching one

of their top applicants, 65% agreed or strongly agreed
epresents applicants. Blue represents Program Directors.
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FIGURE 2. Perception of virtual interviews. Green represents applicants. Blue represents Program Directors.
that the lack of personal interaction of the virtual setting

significantly limited the ability to fully convey the pro-

gram’s strengths and appeal to the applicants. Twenty-
five percent of applicants also either agreed or strongly

agreed that virtual interviews negatively impacted their

chance of matching at one of their top programs, and

44% either agreed or strongly agreed that the lack of per-

sonal interaction of the virtual setting significantly lim-

ited their ability to fully convey their strengths and

appeal to the program. Interestingly, 50% of PDs agreed

or strongly agreed that they were unable to connect
with their interviewees as well virtually as in-person.

Similarly, 61% of applicants agreed or strongly agreed

that they were unable to connect with their interviewers

as well as in-person (Figure 2).

Most applicants agreed or strongly agreed that for vir-

tual interviews they missed exploring the surrounding

city, having casual time with fellows and residents, meet-

ing more people and faculty (Figure 3). Eighty-five per-
cent of applicants agreed or strongly agreed that talking

to the fellows was an important component to their

overall program impression during virtual interviews.

Eighty-five percent of programs had a scheduled time to

meet with current fellows and residents and 26% of pro-

grams offered virtual tours. Interestingly, 61% of appli-

cants who did not experience a virtual tour agreed or

strongly agreed that they missed having a hospital tour.
For those applicants who experienced a virtual tour,

only 20% agreed or strongly agreed that virtual tours

were helpful.
1178 Journa
As for the structure of virtual interviews, the majority of

applicants (73%) preferred a single interviewer at a time

and 53% of program directors reported structuring virtual
interviews in that manner. The majority of interviewees

(87.5%) preferred 4 or more virtual interview sessions

and 53% of programs used 4 or more interviews.

Overall, of applicants that reported their match status

and interviewed both in-person and virtually, 56%

reported matching at a fellowship program that they

interviewed at in-person. Ten applicants who inter-

viewed both in-person and virtually did not report their
match status. For those who matched at a program that

they interviewed at in-person compared to those who

matched at a program where they interviewed at virtu-

ally, there was no statistical difference between the per-

cent of interviews completed in-person (62.8% vs 60.7%,

p = 0.641). Of programs who interviewed applicants

both in-person and virtually, 13 programs, representing

18 fellowship positions, reported if their matches were
from virtual or in-person interviews, 55% of fellowship

positions were filled by an applicant from an in-person

interview. For these same fellowship positions, 62.9% of

the interviews occurred in-person. Programs that

matched in-person applicants did complete a statistically

significantly greater percent of interviews in person

(72.0% vs 51.8%, p = 0.026).

There were 37 applicants who interviewed both in-
person and virtually and reported whether their first and

second rank preferences resulted from an in-person

interview, virtual interview (without previous in-person
l of Surgical Education � Volume 78/Number 4 � July/August 2021



FIGURE 3. Components of virtual interviews that applicants missed.
exposure) or virtual interview (with previous in-person

exposure). On average, 38% of these applicants’ inter-

views were completed virtually, and their first and sec-

ond ranked program preferences were solely from

virtual interviews (without previously spending time at

the program) 30% and 22% of the time, respectively.

With respect to the fellowship programs, there were

17 ACGME fellowship positions for which a program uti-
lized both in-person and virtual interviews and the pro-

gram directors revealed whether their first and second

choice applicants were chosen after an in-person inter-

view, virtual interview (without previously meeting the

applicant) or virtual interview (previously knew/worked

with the applicant). On average, 36% of these program

interviews were virtual, and their first and second choice

applicants were chosen from virtual interviews (without
previously meeting the applicant) 35% and 41% of the

time, respectively.
DISCUSSION/CONCLUSION

This study evaluated the perceptions regarding virtual

fellowship interviews amidst a pandemic in which pro-

grams and applicants were forced to make sudden

adjustments to the traditional ACGME surgical fellow-

ship match process. We believe that the lessons learned

from this experience would be valuable in providing

guidance to the planning process for virtual interviews

that will be conducted in the near future as the COVID-
19 pandemic necessitates. We also think these results

will help shape the protocols for fellowship interviews
Journal of Surgical Education � Volume 78/Number 4 � July/August 20
even after social distancing and travel restrictions

resolve in a postpandemic phase. While the majority of

applicants and PDs felt that virtual interviews should be

continued in the future, most did not think that virtual

interviews should be a complete replacement for in-per-

son interviews.

Other important observations were gleaned from this

study. Most applicants and PDs did not feel that virtual
interviews negatively impacted their chance of matching

at the top of their rank list. Likewise, given the percent

of virtual interviews completed, a similar percent of

both applicants and program directors made their top-

ranked choices from interviews that were conducted vir-

tually. We feel that in the long run this may help counter-

balance the perceived disadvantages of virtual interviews

that are held by many applicants and programs. In addi-
tion, from the applicants’ standpoint, a significant finan-

cial advantage could be realized by moving towards a

preponderance of virtual interviews. For example, given

a median cost of $600 per in-person interview and an

average of 15.3 interviews, applicants would spend

$9,180 if all interviews were completed in person. This

is almost 15% of the average salary of a PGY-4 resident in

general surgery.12

Applicants provided specific information on several

areas in which they thought virtual interviews were

lacking or were the “missed” components of traditional

interviews which could provide program directors

opportunities to improve the structure and quality of

future virtual interviews. For example, a virtual inter-

view day could be constructed to include open interac-

tion or private sessions with current trainees in the
21 1179



program. Likewise, applicants preferred more robust

virtual interview days consisting of 4 or more interview

sessions and this could easily be incorporated in a vir-

tual interview schedule. This is an important theme
that also emerged from comments as applicants

responded that virtual interviews should be as thor-

ough and have as much exposure to faculty as they

would during a classic in-person interview.

There are several limitations to this current study

including that the interviews were not randomized, but

rather sequential to the progression of the COVID-19

pandemic, as earlier interviews were in-person followed
by virtual interviews towards the end of the interview

season. The universal appreciation of needing adaptabil-

ity to this cataclysmic event likely influenced impres-

sions about the virtual interviews that took place. Also,

despite a robust response rate of 44 and 54% with high

completion rates for an e-mail survey we did not capture

entirety of participants in the interview cycle. This cer-

tainly leaves open the possibility of response bias. For
example, while we know that 12 candidates in this study

did not report their match status, it is unclear whether

these were part of the 40 candidates who remained

unmatched in the 2020 cycle though there could be a

reasonable assumption that is the case. If there was a dis-

proportionate response rate from matched candidates,

the data presented here may not fully represent the

experience of virtual interviewing for all candidates.
While we had a complete list of program directors, we

were unable to obtain a complete list of the applicants

secondary to the policies prohibiting applicants’ e-mails

being released from the AAMC. Therefore, e-mail list

serves in circulation throughout the interview cycle

were utilized and successfully identified 109 applicants.

The program director and two applicants working on

this project were also excluded from the pool of poten-
tial participants. As with all surveys, there is the poten-

tial of recall bias. By sending the survey immediately

after the match, we attempted to eliminate, or at least

decrease the recall bias.

Over the last several years, the cardiothoracic match

has become more competitive with many applicants fail-

ing to match into a cardiothoracic surgery fellowship.

On average, applicants interviewed at 15.3 programs
while programs interviewed 22.3 applicants per ACGME

position. This further demonstrates the competitiveness

of cardiothoracic fellowship and potentially demon-

strates that programs should interview fewer applicants.

In pediatric surgery, Gadepalli et al. reported that pro-

grams interviewed excessive numbers of applicants, yet

never matched below their 12th rank.13 As a surgical

specialty becomes more competitive, virtual interviews
may be an effective way to alleviate the heavy costs of

clinical time and money for the applicants while also
1180 Journa
allotting more flexibility of time and organization for the

programs. The fact that 47% of applicants accepted addi-

tional interviews once they were offered virtually might

speak to the convenience factor for applicants, and pos-
sibly also their concerns that the virtual format may not

afford them the same chance at matching highly once

this became mandatory due to the pandemic. Even if not

a complete replacement, most participants did feel that

virtual interviews could be used as a screening method

for in-person interviews. Others have advocated that

there be a unified location for interviews, such as the

Society of Thoracic Surgeons (STS) meeting, which is
typically held during the interview season. While the

process of conversion to virtual interviews affected mul-

tiple specialties in 2020, it is not clear how transferable

the findings of this study are to more or less competitive

matches, or matches that involve applicants at earlier

stages of training, e.g. final year of medical school, than

those represented in our survey data.

While we look forward to the time when the COVID-
19 pandemic has passed, this forced adoption of new

interview protocols does suggest some concrete best

practices for future interview seasons. Reform of the

interview process to allow equitable access for appli-

cants and optimized evaluation by programs is an ongo-

ing goal. The lessons learned from ad hoc adaptation in

this extraordinary time should help with improvement

of the interview process going forward.
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