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ABSTRACT
Background: The COVID-19 pandemic caused graduate medical education (GME) programs to
pivot to virtual interviews (VIs) for recruitment and selection. This systematic review synthesizes
the rapidly expanding evidence base on VIs, providing insights into preferred formats, strengths,
and weaknesses.
Methods: PubMed/MEDLINE, Scopus, ERIC, PsycINFO, MedEdPublish, and Google Scholar were
searched from 1 January 2012 to 21 February 2022. Two authors independently screened titles,
abstracts, full texts, performed data extraction, and assessed risk of bias using the Medical
Education Research Quality Instrument. Findings were reported according to Best Evidence in
Medical Education guidance.
Results: One hundred ten studies were included. The majority (97%) were from North America.
Fourteen were conducted before COVID-19 and 96 during the pandemic. Studies involved both med-
ical students applying to residencies (61%) and residents applying to fellowships (39%). Surgical spe-
cialties were more represented than other specialties. Applicants preferred VI days that lasted 4–6h,
with three to five individual interviews (15–20min each), with virtual tours and opportunities to
connect with current faculty and trainees. Satisfaction with VIs was high, though both applicants and
programs found VIs inferior to in-person interviews for assessing ‘fit.’ Confidence in ranking applicants
and programs was decreased. Stakeholders universally noted significant cost and time savings with
VIs, as well as equity gains and reduced carbon footprint due to eliminating travel.
Conclusions: The use of VIs for GME recruitment and selection has accelerated rapidly. The find-
ings of this review offer early insights that can guide future practice, policy, and research.
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Introduction

The COVID-19 pandemic has impacted all aspects of medical
education. Across the globe, social distancing requirements
and travel restrictions caused institutions to pivot to virtual
interviews (VIs) for postgraduate recruitment and selection
(Haas et al. 2020; Sternberg et al. 2020). As the world seeks a
new normal, graduate medical education (GME) training pro-
grams are now faced with the challenging decision of whether
to continue with VIs, to revert back to in-person interviews
(IPIs), or to pursue a hybrid approach. Ideally, the decision will
be driven by the best evidence, considering both educational
and pragmatic factors for trainees and training programs.

IPIs have typically included multiple 1:1 or group inter-
views in unstructured, semi-structured, or structured

formats. In part due to this heterogeneity, the predictive
value of IPIs on training outcomes has been mixed. In a
review by Stephenson-Famy et al. (2015), 17 out of 34
studies did not predict performance in residency, a finding
more prevalent in studies using unstructured interview for-
mats. Six studies showed inconsistent ability to predict
attrition from programs and only 11 showed positive corre-
lations with clinical evaluations, examinations, or residency
composite scores. Nevertheless, prior to the COVID-19 pan-
demic, the practice of IPIs for GME recruitment and selec-
tion was common.

IPIs and VIs allow applicants opportunities to explore
the institution and geographic area where they might train,
as well as to interact with faculty, current trainees, and co-
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applicants. IPIs and VIs also allow programs opportunities
to assess applicants’ communication, interpersonal skills,
and commitment to the specialty. During IPIs and VIs,
stakeholders attempt to glean information beyond what is
already known from applications, websites, and reputations
to inform the creation of rank lists (Downard et al. 2015).
Rank lists are then submitted to national organizations
such as the National Residency Match Program (NRMP) and
the San Francisco Match in the United States (US), or the
Canadian Resident Matching Service (CaRMS) in Canada to
generate a ‘match.’

During both VIs and IPIs, prospective trainees and pro-
grams engage in bidirectional assessments of ‘fit’ or com-
patibility. The construct of ‘fit’ is rarely defined or explained
(Nuthalapaty et al. 2004), yet all who are involved in
recruitment and selection are familiar with this term.
Finding a good ‘fit’ is often conceived as optimally aligning
applicant characteristics with training environments so
trainees will thrive both academically and emotionally
(Shappell and Schnapp 2019). When the construct of ‘fit’ is
used to align research interests or academic areas of focus,
it can add value. However, ‘fit’ can be inappropriately used
to assign value to similarities that may result in discrimin-
ation due to implicit or explicit bias, especially when gen-
der, race, ethnicity, socioeconomic status, or other factors
are considered (Shappell and Schnapp 2019). Indeed, the
construct of ‘fit,’ in either VIs or IPIs, must be approached
with caution, especially if institutions aim to enhance
equity, diversity, and inclusion (EDI) through selection deci-
sions (Gallegos et al. 2022).

The pivot to VIs highlighted some longstanding con-
cerns related to IPIs (Melendez et al. 2012; Edje et al. 2013).
The costs associated with IPIs for applicants in some coun-
tries are exorbitant. A study in the US found that fourth-
year medical students spend between $1000 and $13,225
on the interview process, depending on the number and
geographic distribution of programs to which they apply
(Benson et al. 2015; Association of American Medical
Colleges 2021). Costs associated with travel can drive

applicants to decline interviews, which can have negative
impacts on equity and diversity (Fogel et al. 2018). Training
programs also spend a significant amount of money on
IPIs. Gardner et al. (2018) estimated that programs spend
$18,648 ± $13,383 per position being filled, diverting
money from other educational priorities.

Educational and personal opportunity costs are also
associated with interviews. Residency applicants often dis-
engage from their medical school curriculum in their final
year of training, devoting one to threemonths to traveling
for IPIs. Fellowship applicants similarly step away from clin-
ical duties, creating service coverage gaps, as well as
missed opportunities for learning at a critical stage
in training.

The environmental impact of IPIs has also been high-
lighted. The carbon footprint of thousands of medical stu-
dents flying across the country is significant (Bernstein and
Beshar 2021; Liang et al. 2021). In the US alone, CO2 emis-
sions for residency interviews are estimated at 51,665 met-
ric tons, equivalent to the amount of CO2 produced by
11,162 passenger cars in one year (Donahue et al. 2021).

To address the fiscal, equity, educational, personal, and
environmental costs associated with IPIs, some authors
have suggested that VIs should become a permanent fix-
ture in GME (Carpinito et al. 2021; Frishman and Alpert
2021). However, others are concerned about the limitations
of VIs related to fit assessment, which may have long-term
impacts on educational outcomes and attrition from pro-
grams. Others worry VIs are exacerbating existing problems
with application inflation, increasing the evaluation burden
for programs (Carmody et al. 2021). These concerns have
resulted in a desire by some to fully revert to the pre-pan-
demic practice of IPIs.

Educational bodies are calling for deeper study to deter-
mine if and how VIs should persist (Coalition for Physician
Accountability 2021). The aim of this systematic review is
to synthesize published reports on virtual interviewing for
recruitment and selection into GME training programs to
guide future practice, policy, and research.

Methods

This review addresses the following:

� What studies were conducted on VIs prior to COVID-19?
� How have VIs been implemented for recruitment and

selection since the outset of COVID-19 (i.e. description
or ‘what was done’)?
^ How were interviews conducted? What formats were

used, and what best practices emerged?
� What outcomes of VIs were evaluated during COVID-19

(i.e. justification or ‘did it work’)?
^ To what extent were different stakeholders (e.g.

applicants, program directors, and interviewers) satis-
fied with VIs?

� ^ What did various stakeholders think about their
ability to assess ‘fit’ virtually?

� ^ To what extent did VIs impact stakeholder per-
ceptions of confidence in decisions (i.e. ranking?)

� ^ To what extent were match outcomes impacted
by VIs?

Practice points

� Applicants prefer virtual interview (VI) days lasting
4–6 h, with three to five individual interviews last-
ing 15–20min each, virtual tours, and informal
opportunities to interact with current faculty
and trainees.

� VIs save time and money, enhance equity, and
minimize carbon footprint, though ability to
assess fit and confidence in decisions
are diminished.

� A hybrid future (e.g. VIs followed by limited in-
person second looks) may optimize VI strengths
and weaknesses.

� Research to date is largely quantitative, based on
perspectives. Future studies should be longitu-
dinal and focused on outcomes after arrival in
programs. In-depth qualitative studies are
also needed.
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� ^ What was the impact on cost for applicants
and programs?

� ^ What were the effects of VIs as it relates to equity,
diversity, and inclusion?

� ^ What was the impact of VIs on the environment
(i.e. carbon footprint)?

� ^ How did VIs affect application inflation, interview
acceptances, and interview hoarding?

� ^ What did stakeholders describe as the relative
strengths and weaknesses of VIs?

� ^ What preferences were reported by different
stakeholders for VIs, IPIs, or hybrid interviews in
the future?

� What lessons were learned that should inform future
practice, and what future research is needed (i.e. impli-
cations or ‘what’s next’)?

A study protocol was uploaded to the Best Evidence in
Medical Education (BEME) website. Reporting was aligned with
BEME guidance (Hammick et al. 2010) and the STORIES state-
ment (STructured apprOach to the Reporting In healthcare edu-
cation of Evidence Synthesis) (Gordon and Gibbs 2014).

Search strategy

An electronic search was performed on 21 February 2022 in
PubMed/MEDLINE, Scopus, ERIC and PsycINFO. We decided
to be pragmatic and use a date range restriction of
2012–current, as modern video-conferencing platforms were
not available prior to this time. MedEdPublish was searched
from its inception. To ensure we did not miss relevant
articles, the first 200 references in Google Scholar were also
searched according to the procedures outlined by Bramer
et al. (2017). The lead authors developed the search strategy
(Supplementary Appendix 1) in consultation with a librarian
(JW). Deduplication was conducted (Bramer et al. 2016) and
citations uploaded into Covidence, a data management soft-
ware (Veritas Health Innovation, Melbourne, Australia).

Definitions

Graduate medical education refers to training programs for
residents, fellows or other postgraduate learners who have
obtained a primary qualification in medicine, who are
undergoing additional training, enabling them to practice
independently. Virtual interviews refer to synchronous inter-
views conducted via video- or web-conferencing platforms.

Study selection

Inclusion criteria:

� Studies of VIs for recruitment or selection into GME
training programs (e.g. residencies, fellowships, or their
international equivalents).

� Studies with residency or fellowship applicants, and/or
program directors (PDs) or interviewers.

� Any empirical study design (i.e. quantitative, qualitative)
with data, in any language.

� Exclusion criteria:
� Opinion pieces, commentaries, editorials, perspectives,

or calls for change without empirical data.

� Studies that exclusively described other aspects of
remote recruitment and selection (e.g. websites, social
media) and not VIs.

� Studies of asynchronous video interviews or recordings
(e.g. standardized video interviews).

� Studies focused on medical school admissions.
� Studies in health professions other than medicine.
� Studies about VI perceptions prior to VIs actually taking

place (i.e. where the respondents had no actual lived
experience with VIs).

Two authors (MD and JS) independently screened all
titles and abstracts against the inclusion and exclusion cri-
teria. Full texts were independently reviewed by another
pair of authors (DW and MD). Disputes at all stages were
resolved through discussion and involvement of a third
author (MG) when necessary, until full consensus was
reached. Inter-rater reliability was calculated using
Cohen’s Kappa.

Data extraction

A data extraction form was developed and uploaded into
Google Sheets. The extraction form was piloted on two
studies by all authors to ensure a shared understanding of
content to be extracted. The form was modified based on
a team meeting. Then, pairs of authors were assigned a
group of studies to independently extract. After achieving
consensus, the author pairs uploaded their extracted data
into the shared document. Key items extracted are listed in
Supplementary Appendix 2.

Quality assessments

To assess the quality of study methodology, we used the
Medical Education Research Quality Instrument (MERSQI)
(Reed et al. 2007; Cook and Reed 2015) for studies with
predominantly quantitative data. We reported MERSQI
domain scores to highlight areas of relative strengths and
weaknesses, such that readers may evaluate the quality of
the evidence using a constructivist/interpretivist approach.
We used the Critical Appraisal Skills Program (CASP) sys-
tematic review checklist for qualitative studies (Critical
Appraisal Skills Programme 2022).

Synthesis of evidence

A descriptive approach was used to summarize the data
from the extraction form into text and a visual infographic.
Meta-analysis was considered, however the participants, VI
formats and survey instruments were too heterogeneous.
The major outcomes, strengths and weaknesses, and pref-
erences for the future were summarized to develop impli-
cations for practice, policy and future research.

Results

Overview of studies included in the review

A total of 13,475 publications were identified through data-
base searching and an additional 30 were identified in
MedEdPublish. After duplicates were removed, 8919
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records remained, and 8688 records were excluded after
title and abstract screening. Inter-rater reliability was
j¼ 0.88. Two hundred thirty-one records were moved to
full text screening and excluded with reasons. The final
data set contained 110 articles. Inter-rater reliability at this
stage was j¼ 0.89. The PRISMA diagram is displayed in
Figure 1.

Most studies included in this review were from North
America (n¼ 107, 97.2%), with 105 from the US (95.4%),
one from Canada (0.9%), and one jointly from the US and
Canada (0.9%). Two were from Saudi Arabia (1.8%) and one
from Australia (0.9%) (Figure 2). Fourteen studies (13%)
were conducted pre-COVID (Supplementary Appendix 3),
and 96 (87%) were conducted during the COVID-19 pan-
demic (Supplementary Appendix 4).

Sixty-seven studies (61%) involved medical students
applying to residency programs, whereas 43 (39%)
involved residents applying to fellowship programs
(Figure 2). The majority of studies focused on VIs for resi-
dency were from surgical specialties (n¼ 42, 62%). Other
specialties were less represented (n¼ 17, 25%). However,
due to the fact that a few of these papers (e.g. Simmons
et al. (2022) in internal medicine and Frohna et al. (2021)
in pediatrics) involved large numbers of program direc-
tors, a broad spectrum of GME perspectives was still rep-
resented in the data. Amongst the studies focused on VIs
for fellowships, 30 (70%) were in surgical specialties and
13 (30%) in other specialties. Specialties in descending
order are depicted in the VIs for residency and fellowship
graphics in Figure 2.

In terms of study participants, the range of applicants
(e.g. medical students or residents) in each study was 6 to
5258 with a median of 71, and the range of interviewers
(e.g. PDs, faculty, current chief residents, fellows, and pro-
gram coordinators) was 3 to 365 with a median of 47. The
majority of studies were exclusively quantitative (n¼ 73,
66.4%), some were both quantitative and qualitative
(n¼ 34, 30.9%), two (1.8%) were exclusively qualitative, and
only one (0.9%) was a true mixed methods study incorpo-
rating more than one study method (survey and focus
groups). Most studies were surveys (n¼ 89), containing
both closed and open-ended questions. There were also
several studies that used match analyses (n¼ 18) to explore
the geographic distribution of the match, as well as cost
analyses (n¼ 15) to examine costs for programs and appli-
cants. Only two studies used interviews and one used focus
groups. One study involved a carbon footprint analysis and
two used other methodologies. Some studies included
more than one study method (Figure 2, Supplementary
Appendix 3, Supplementary Appendix 4).

In terms of timing of data collection, one study was
after simulated VIs (0.9%), 46 studies were after VIs but
before the match (42%), 43 were after the match but
before arrival in the program (39.1%), and 6 were before
and after (i.e. spanning) the match (5.5%). In 12 studies,
the timing related to the match was unclear (10.9%).
Almost all studies (n¼ 108, 98.2%) were conducted before
applicants arrived in their respective residency or fellow-
ship programs. Only two studies (1.8%) were conducted
after applicants arrived in their respective programs, such

Figure 1. PRISMA flow diagram.
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that on-the-ground experience informed perspectives
(Figure 2, Supplementary Appendix 3, Supplementary
Appendix 4).

Virtual interview studies conducted prior to the
COVID-19 pandemic

Fourteen papers investigated VIs prior to the COVID-19
pandemic (Figure 2, Supplementary Appendix 3). All were
single institution studies in the US exploring the feasibility
of VIs. Eight studies attempted to create direct comparisons
between VIs and IPIs (Melendez et al. 2012; Pasadhika et al.
2012; Williams et al. 2015; Vadi et al. 2016; Healy and

Bedair 2017; Arthur et al. 2021; Davis et al. 2021; Pathak
et al. 2021). In these studies, applicants were either given a
choice of interview modality or assigned randomly.
Scheduling conflicts, travel constraints, and cost savings
were the most common self-reported considerations for
selecting VIs. Four papers used VIs as a screening tool prior
to offering IPIs (Edje et al. 2013; Miotto 2018; Chandler
et al. 2019; McAteer et al. 2020). These papers found that
using VIs for screening was time efficient and cost effective
for applicants and programs. Two studies were randomized
control trials that compared VIs to IPIs. Melendez et al.
(2012) randomly selected applicants to participate in VIs or
IPIs and compared performance on standardized interview

Figure 2. Infographic for included studies.
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questions. They found no differences in objective interview
performance between the two formats. Shah et al. (2012)
re-interviewed applicants with the opposite method in a
cross-over design. In this study, preliminary and final rank
lists showed a similar distribution for VI and IPI applicants,
suggesting interview modality did not bias faculty ranking.
Very few other studies assessed objective outcomes, but
those that did showed no difference in programs’ ranking
of applicants or match outcomes based on interview
modality (Pasadhika et al. 2012; Vadi et al. 2016; Arthur

et al. 2021). However, one study reported VIs had a nega-
tive impact on applicants’ ranking of a program (Healy and
Bedair 2017).

Overall, the stakeholders surveyed in these small studies
were satisfied with VIs. Many studies reported significant
cost benefits and time saved, with fewer days away from
training and clinical responsibilities. However, both appli-
cants and PDs were concerned about their ability to assess
fit and culture. Most were uncomfortable making VIs the
only means of interviewing in the future, though they

Figure 2. Continued.
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embraced offering VIs as a choice or as a screening tool,
prior to offering IPIs to a more select group of applicants.
In summary, these early studies demonstrated the feasibil-
ity of VIs, while highlighting some of their strengths and
weaknesses, as well as stakeholder hesitancy to fully
replace IPIs.

Formats used and emerging best practices for virtual
interviews during the pandemic

When the COVID-19 pandemic emerged in early 2020, a com-
plete switch to VIs was necessitated. Most programs adopted
Zoom as their VI platform. Other, less commonly used
platforms included FaceTime, WebEx, Microsoft Teams,
Bluejeans, Skype, Google Hangout, Thalamus, Vidrecruiter,
and E-Posterboards. Many programs offered informal social
hours the night before in lieu of the in-person dinners held
pre-COVID. The formal interview day typically began with a
program overview (either live or pre-recorded) by the PD.
This was followed by one or more VIs with faculty, program
leadership and current trainees. Most programs used 1:1
interviews, though some used panel interviews. Panels con-
sisted of two or more interviewers together in one room on
a shared screen or logged in from separate locations inter-
viewing one or more applicants. Interviews ranged from 10
to 60min, with 15–20min being the most common. A few
studies (n¼ 7) described the use of structured interview for-
mats (Melendez et al. 2012; McAteer et al. 2020; Pathak et al.
2021), or multiple mini-interviews (MMIs) (Lund et al. 2021;
Singh et al. 2021; Sabesan et al. 2022; Vasanthan et al. 2022),
though the majority used semi-structured or unstructured for-
mats. MMIs were typically coordinated by a host. Applicants
rotated through five to eight stations lasting 4–8min each.
Scenarios were presented, and applicants were given a few
minutes to read the scenario then complete an assessment.
Lund et al. (2021) went beyond interviewing to include
assessment of technical and non-technical skills, combining a
synchronous MMI with an asynchronous video review of
applicants performing knot-tying and suturing tasks using a
practice kit mailed to them by the program. Vasanthan et al.
(2022) employed a virtual MMI, a written situational judgment
test, and a panel interview. Some programs included breaks

between interviews, either for ‘down time’ or to allow appli-
cants to talk with each other, current trainees, or faculty.
Many programs offered a virtual tour of the clinical training
sites and local community, though this practice was more
common in larger residency programs than small fellowships.
Several best practices based on applicant feedback are sum-
marized in Figure 3.

Satisfaction with virtual interviews during the COVID-
19 pandemic

Forty-five out of the 96 studies conducted during the pan-
demic reported on satisfaction with VIs (Supplementary
Appendix 4). Applicant satisfaction was generally high with
most studies reporting rates from 85% to 100%, with mean
satisfaction scores of 8.6–10/10 (normalized to a 10-point
scale). Among interviewers, satisfaction was more mixed,
ranging from 43% to 100%, though mean satisfaction
scores were still high at 8.3–10/10 (normalized to a 10-
point scale). Despite overall high satisfaction, many studies
reported that satisfaction was generally lower than with
IPIs (e.g. Brueggeman et al. 2021; Elmorsi et al. 2021;
Vasanthan et al. 2022; Asaad et al. 2022), especially when
both formats were experienced during the same interview
season (Gupta et al. 2021; Gorgy et al. 2022). In some stud-
ies, however, stakeholders clearly preferred VIs (e.g. Temsah
et al. 2021).

VIs allowed for high quality interactions amongst appli-
cants and faculty (Kraft et al. 2022), however, opportunities
for networking with co-applicants were more limited (Chen
et al. 2022). VIs were organized (Aljamaan et al. 2021;
Temsah et al. 2021) and stakeholders reported they could
concentrate, stay engaged, and connect well in most cases
(Yee et al. 2021). Technology was easy to use and technol-
ogy failures were rare (Chandler et al. 2019; Vining et al.
2020; Hariton et al. 2021; Hill et al. 2021). VIs also scored
highly on picture and voice quality, as well as time and
place flexibility (Davis et al. 2021; Hill et al. 2021; Taylor
et al. 2021; Temsah et al. 2021). Interviewing in familiar
environments also minimized the stress of travel and
enhanced wellness (Moran et al. 2021).

Figure 3. Best practices for VI formats based on applicant feedback.
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Assessment of ‘fit’ through virtual interviews during
the COVID-19 pandemic

Sixty-one out of the 96 studies conducted during the
COVID-19 pandemic queried stakeholders about their abil-
ity to assess one or more aspects of ‘fit’ through VIs
(Supplementary Appendix 4). Overall, both applicants and
PDs reported VIs made it more challenging to assess fit
and VIs were inferior to IPIs in this regard (e.g. DiGiusto
et al. 2021; Elmorsi et al. 2021; Frohna et al. 2021; Grova
et al. 2021). However, these findings were not universal
(e.g. Hariton et al. 2021; Huppert et al. 2021; Jones et al.
2022). Fit was rarely explicitly defined in the included stud-
ies and due to the variety of ways fit was conceptualized,
calculating a mean score was not attempted.

PDs and interviewers noted certain aspects of ‘fit’ were
easier to assess virtually than others, though opinions were
inconsistent across studies. For instance, some PDs found
VIs sufficiently allowed for assessments of applicants’ inter-
personal and communication skills (Sarac et al. 2021), com-
petence (Mohanty et al. 2021), and competitiveness for the
program (Brueggeman et al. 2021). Other PDs found VIs
inadequate to assess social skills, communication skills, clin-
ical skills, surgical skills, and ability to function as a resident
(Brueggeman et al. 2021; Elmorsi et al. 2021; Rajesh et al.
2021; Asaad et al. 2022). Some PDs also opined that it was
difficult to gauge commitment to the specialty and genu-
ine interest in the program virtually (Ho et al. 2021;
Simmons et al. 2022). In the absence of having a good
handle on fit, some programs relied more heavily on other
aspects of the application, such as standardized test scores,
letters of recommendation, and medical school reputation
for ranking (Han et al. 2022).

When reflecting on their ability to convey their pro-
gram’s strengths and unique features, many PDs found the
virtual environment more difficult (e.g. D’Angelo JD et al.
2021; Rhoades et al. 2021; Robinson et al. 2021; Rockney
et al. 2021; Ream and Thompson-Stone 2022). While PDs
reported they could adequately highlight their curriculum,
clinical training, and research opportunities, they struggled
to showcase their facilities, city, and interactions between
current residents, faculty, and staff. These perceptions were
shared by applicants, who could adequately assess clinical,
research, and mentorship opportunities, rotation schedules,
program salary, benefits, and academic prestige (e.g.
Brueggeman et al. 2021; DiGiusto et al. 2021; Kamboj,
Raffals et al. 2021), but struggled to get a feel for diversity
of the patient population, quality of the facilities, location,
city, and program culture through VIs (e.g. Majumder et al.
2020; Barnes et al. 2021; Estevez et al. 2022; Taparra et al.
2022). Specifically, opportunities to detect some nuances or
intangibles, often observed during casual in-person interac-
tions, were missed in VIs, such as perceptions of resident
camaraderie, resident-faculty and faculty-faculty relation-
ships, support, morale, and well-being in programs.
Interviewers and PDs likewise noted their inability to
observe applicants casually interacting with current train-
ees, faculty, and staff, which left gaps in their impressions.
Suggestions for ways to improve fit assessment for future
VI cycles included creating more opportunities for informal
interactions amongst applicants, current trainees, staff, and
faculty, and enhancing virtual tours of the facilities
and city.

Confidence in decisions after virtual interviews and
impact on ranking

Fourteen out of the 96 studies addressed confidence in
decisions and impact on ranking after VIs
(Supplementary Appendix 4). PDs and interviewers
reported they were comfortable ranking applicants, with
50–86% of respondents across studies agreeing or
strongly agreeing. Applicants also felt confident in creat-
ing rank lists, with 60–100% reporting they were com-
fortable or very comfortable. However, both applicants
and interviewers generally felt less confident in their
decisions based on VIs than IPIs. Chen et al. (2022)
reported that the primary factors decreasing applicant
confidence were diminished ability to assess fit and lack
of away rotations. Barnes et al. (2021) noted that while it
was easy to get a sense of definite ‘noes,’ it was much
harder to get a deeper sense of programs to allow for
differentiation, complicating decision making. Anteby
et al. (2022) highlighted how VIs resulted in ‘data defi-
ciency,’ and the loss of subjective ‘feel’ resulting in pro-
grams ‘blending together’ as applicants attempted to
create their rank lists. Some applicants noted that more
detailed notetaking was required during VIs to help miti-
gate these issues.

In terms of factors perceived to influence ranking dur-
ing VIs versus IPIs, some studies reported a shift in
emphasis, whereas others reported no change. Jones
et al. (2022) found that the top three criteria (i.e. board
scores, letters of reference, and the medical student per-
formance evaluation) used by programs to rank candi-
dates remained the same. Kamel et al. (2021) identified
similar top factors, but found decreased emphasis on
away rotations and grades, and increased emphasis on
personal statements. No differences were observed in
the perceived importance of interviews on ranking when
comparing virtual to in-person formats (Ho et al. 2021;
Ream and Thompson-Stone 2022).

One study reported that 40% of programs were con-
cerned that VIs would affect the quality of applicants
matched to their program (Clark et al. 2022). However, sev-
eral studies showed no difference in programs’ rank lists,
and the applicants matched were the same or better than
in prior years (Moran et al. 2021; Romano et al. 2022;
Simmons et al. 2022). Interestingly, among PDs who
reported less favorable matches, 86% attributed the out-
come to virtual recruitment, whereas only 28% of those
with more favorable matches attributed the outcome to
virtual recruitment (Simmons et al. 2022).

Five studies showed that interview format did not influ-
ence applicants’ rank lists (Hollins et al. 2021; Huppert
et al. 2021; Moran et al. 2021; Robinson et al. 2021; Geary
et al. 2022). Two studies reported a negative impact of VIs
on ranking: Lewit and Gosain (2021) showed that among
the top five programs on applicants’ rank lists, the majority
were at programs where they interviewed in-person; Yong
et al. (2021) found VIs negatively impacted ranking of pro-
grams in 38% of cases. Of note, all of these studies were
conducted during the hybrid interview season of 2020,
wherein some interviews were conducted in-person and
some virtually.
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Impact of virtual recruitment on match outcomes

Sixteen papers examined the impact of VIs and canceled
away rotations (i.e. rotations outside one’s home institu-
tion) on match outcomes (Supplementary Appendix 4).
These studies exclusively focused on competitive surgical
specialties in the US.

Based on objective match data, applicants from top 40
schools were more likely to match overall and to match at
top 40 programs compared with prior years (Egan et al.
2022). International medical graduates were less likely to
match (Jimenez et al. 2021). Studies varied on whether VIs
impacted Doctor of Osteopathy (DO) match rates
(Gabrielson et al. 2021; Jimenez et al. 2021).

Home match rates, defined as a match at the program
affiliated with an applicant’s medical school, increased in
12 studies—7 in plastic surgery (Asadourian et al. 2021;
Hollins et al. 2021; Om and Losken 2021; Whisonant et al.
2021; Egan et al. 2022; Faletsky et al. 2022a, 2022b), 2 in
dermatology (Abdelwahab et al. 2021; Ederle et al. 2021), 2
in otolaryngology (Faletsky et al. 2022a; Mulcahy et al.
2022), and 1 in ophthalmology (Rasendran et al. 2021).
Study authors speculated that the loss of personal connec-
tions and ability to assess fit caused programs and appli-
cants to select those with whom they were more familiar.
Home match rates were unchanged in urology and neuro-
surgery (Faletsky et al. 2022a; Gabrielson et al. 2021). The
authors speculated this may be the result of the relatively
high proportions of international medical graduates and
non-senior graduates in these specialties who complete
research years at other programs, enhancing longitudinal
fit assessment.

Cost and time savings with virtual interviews

Thirty-eight studies conducted objective cost analyses or
asked subjective questions about cost and time savings
within larger surveys (Supplementary Appendix 4). VIs
unequivocally saved applicants money. Across multiple US
studies, individual applicants saved 5000 dollars in travel
costs on average, with some saving more than $10,000.
Applicants outside the US also saw cost-savings (Temsah
et al. 2021); however, smaller country size and different
match procedures meant the scale of savings was more
modest. Some applicants reported spending money on
technology, lighting, and clothing, though the amounts
were generally small. Application fees were the main costs
for applicants in the VI season. The amount applicants
spent on application fees held steady (Lenze et al. 2022) or
increased slightly (Moran et al. 2021), suggesting variability
across specialties in application behaviors caused by VIs.

VIs also saved applicants time. Across studies, applicants
reported spending less time away from their medical
school curriculum (for residency applicants) and clinical
duties (for fellowship applicants) (e.g. Gaigbe-Togbe et al.
2021; Geary et al. 2022; Kraft et al. 2022). Those with fami-
lies and pets found it easier to meet obligations. Due to
minimized travel and social events, interviews could be
more efficiently scheduled (e.g. Frohna et al. 2021), with
some applicants reporting interviewing at geographically
distant places on successive or even the same day (e.g.
Shah et al. 2022). Since historically students often declined

interviews based on cost, multiple authors commented on
the increased equity brought about by VIs for those of
lower socioeconomic status and those underrepresented in
medicine (URiM).

VIs also saved programs time and money, though some
potential savings (e.g. reduced faculty time away from clin-
ical care) were not easily ‘quantifiable.’ In one study, 83%
of PDs reported spending less money on VIs (Brueggeman
et al. 2021). Another study reported that PDs spent less
than 10% of what they had on IPIs (Hariton et al. 2021).
While many PDs spent money updating their technology
and websites to support VIs, these investments were minor
and offset by the significant cost savings related to hosting.
Many programs reduced the length of VI days. In some
programs, this time reduction was partially offset by offer-
ing more interviews. However, when comparing total per-
son hours (days� faculty� hours), the requirements for VIs
were less than for IPIs (Rosenbluth et al. 2022). PDs
reported that faculty were more likely to participate in VIs
due to the reduced time commitment, the ability to partici-
pate from anywhere, and the possibility of continuing
some clinical duties (Simmons et al. 2022).

Impact of virtual interviews on the environment

Two studies reported on the environmental implications of
VIs. Moran et al. (2021) surveyed radiology applicants and
PDs, with most respondents feeling that VIs are an import-
ant mechanism to reduce climate change. Gallo et al.
(2021) sought to quantify the impact and estimated that
VIs reduced the carbon footprint by 6.26 metric tons per
applicant, corresponding to 0.49 tons of CO2 saved per
interview. When applied to all applicants in the study, that
resulted in a reduction of 3011 metric tons of CO2.

Application inflation/control measures/
interview hoarding

Multiple studies reported objective evidence of application
inflation, with programs receiving more applications per
position than in prior years. When applicants were asked
about the number of programs they applied to, only one-
third believed they applied to ‘too many’ programs.
In contrast, 72% of PDs believed they received ‘too many’
applications (Venincasa et al. 2022). Forty-seven to sixty-
three percent of applicants interviewed at more programs
with VIs than they would have in-person (DiGiusto et al.
2021; Hariton et al. 2021; Robinson et al. 2021; Yong et al.
2021). This led to a mean increase of 2.5 additional inter-
views per applicant (Robinson et al. 2021). Chen et al.
(2022) reported that 73.9% of applicants felt VIs allowed
students to ‘hoard’ interviews or hold onto more than they
needed. Historically, time and money limited interview
hoarding, but during VIs, applicants tended not to decline
invitations. Brueggeman et al. (2021) reported that top can-
didates were more likely to have more interviews, which
led to lower tier applicants having fewer opportunities to
interview. Romano et al. (2022) reported a decrease in the
number of applicants interviewed off the waitlist compared
with prior years. Simmons et al. (2022) reported that
although PDs increased the number of interviews offered,
the number of applicants declining or canceling interviews
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was so low, these efforts failed to improve interview avail-
ability for lower tier applicants.

Opinions were mixed regarding limiting applications,
with 39% to 57% of applicants and 42% to 68% of pro-
grams favoring application limits (Kamel et al. 2021; Moran
et al. 2021; Chen et al. 2022; Venincasa et al. 2022).
Opinions on limiting interviews were also mixed, with
37.7% to 64.8% of applicants and 61% of programs favor-
ing interview limits (Snyder et al. 2021; Chen et al. 2022;
Romano et al. 2022; Venincasa et al. 2022). Most applicants
(71.3% to 88%) and programs (76% to 80%) favored a
standardized interview release date and 68.9% of appli-
cants favored a central scheduling portal (Moran et al.
2021; Snyder et al. 2021). Token or preference signaling
was supported by 57.4% to 60% of applicants and 55% to
73% of programs (Kamel et al. 2021; Moran et al. 2021;
Snyder et al. 2021; Chen et al. 2022; Romano et al. 2022;
Simmons et al. 2022).

Effect of virtual interviews on equity, diversity
and inclusion

Multiple studies highlighted the reduced costs and time
away associated with VIs as enhancers of equity. The elim-
ination of travel made interviews more accessible for cer-
tain applicants, particularly those URiM, of lower
socioeconomic status, with disabilities, familial obligations,
or those pregnant or nursing (e.g. Frohna et al. 2021;
Moran et al. 2021; Chen et al. 2022). Despite the reduction
in barriers, the percentage of URiMs in the applicant pool,
URiMs invited for interviews, and URiMs attending inter-
views did not change at one orthopedic residency program
(Caldwell and Lawler 2021). Studies noted that it was more
difficult for URiM applicants to assess fit or belonging and
get a sense of support for diversity (e.g. Huppert et al.
2021). Holistic review has historically been shown to
enhance EDI, and while one study (Frohna et al. 2021)
noted that VIs may encourage holistic review, the applica-
tion inflation documented across multiple studies may
reduce programs’ capacity to consider the ‘whole’ applicant
and cause programs to return to disproportionate weight-
ing of certain factors (e.g. grades and exam scores). In a
few studies, stakeholders raised concerns about digital
inequities and the potential to introduce bias (e.g. Estevez
et al. 2022). Proposed solutions to mitigate bias include
institutionally provided space, equipment, and WiFi
connections, faculty training, and the use of standard vir-
tual backgrounds. When considering preferences for the
future, several studies noted that different hybrid models
may introduce inequities (Hill et al. 2021; Kamboj,
Chandrasekhara, et al. 2021; Kamboj, Raffals, et al. 2021;
Yong et al. 2021; Allam et al. 2022; Clark et al. 2022). For
instance, if applicants are offered a choice of VIs or IPIs,
applicants choosing VIs may be perceived as ‘less inter-
ested,’ potentially impacting ranking, regardless of the
applicant’s rationale for choosing a particular interview for-
mat. If in-person second looks are offered, to ensure equity,
these should be limited in number (to contain cost) and
conducted after program rank list submission, so as not to
bias outcomes.

Strengths and weaknesses of virtual interviews

The strengths and weaknesses of VIs have been enumer-
ated above and are summarized in Figure 4, and
Supplementary Appendices 3 and 4.

Preferences to inform the future

Preferences for VIs or IPIs in the future were nearly evenly
split, and many preferred a hybrid model to optimize the
best of both worlds. Several different hybrid models were
proposed, including: (1) providing applicants a choice
between VIs or IPIs; (2) using VIs for screening of all or
some applicants, followed by a more limited number of IPIs;
and (3) offering optional second looks at a limited or unlim-
ited number of programs, before or after rank lists are sub-
mitted by PDs, to facilitate tours and in-person meetings
with trainees and/or faculty to enhance ‘fit’ assessment (e.g.
Arthur et al. 2021; Kamboj, Chandrasekhara, et al. 2021;
Geary et al. 2022; Kraft et al. 2022). An interesting twist on
the third option suggested in one paper was to allow PDs
an option to move an applicant to ‘do not rank’ in the
event a concern was identified during the in-person visit
(Gabrielson et al. 2021). Concerns about various hybrid
options surfaced in some studies. If applicants are provided
a choice, faculty may be favorably biased toward those that
choose an IPI (Kamboj, Chandrasekhara, et al. 2021). If
screening VIs are used by all programs, ease of scheduling,
time savings, and cost reductions will be diminished. If in-
person second looks are offered, to be truly ‘optional,’ they
must be conducted after program rank lists are submitted.
Moreover, to make them feasible in a short time frame,
they would need to be restricted in number (Gabrielson
et al. 2021).

Quality assessments/risk of bias

Based on the MERSQI scores, risk of bias in study meth-
odology was low to moderate across all categories.
Potential biases pertained to the predominant descrip-
tive survey designs, representativeness of the samples
(i.e. single institution), low response rates, and subopti-
mal validity evidence of the survey instruments. An ana-
lysis of the MERSQI categories highlighted patterns in
the data (Table 1, Supplementary Appendices 3 and 4).

Forty-five studies (42%) sampled one institution,
whereas the remaining studies sampled three or more
institutions. Slightly fewer than half of the included stud-
ies (41%) had sampling response rates greater than 50%.
Most studies did not provide validity evidence for the
evaluation instruments (i.e. the surveys), compromising
interpretation of the overall results. Thirty-one studies
(29%) provided evidence of content validity (e.g. expert
review, iterative processes for development, pre-testing
or cognitive interviews used in survey item develop-
ment). Only two studies (2%) provided internal structure
validity evidence (e.g. Cronbach’s alpha test of reliabil-
ity). Outcomes in 88 studies (81%) described satisfaction/
attitudes/perceptions. One study (1%) included results
related to knowledge/skills, 15 studies (14%) described
changes in behaviors (e.g. match analyses), and 4 studies
(4%) reported on program impact (e.g. objective cost
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analyses). Two studies with qualitative analyses were
suboptimal in study design and methods, though one
mixed methods study (Sabesan et al. 2022) was deemed
to be rigorous according to the CASP checklist.

Discussion

A myriad of adaptations in medical education have
occurred in response to COVID-19. The use of VIs for GME
recruitment and selection accelerated overnight, and the
findings of this review suggest VIs will persist in some
form. Prior to the COVID-19 pandemic, a mere handful of
studies on VIs had been conducted, and while they demon-
strated feasibility, most envisioned the future use of VIs on
a small scale, as a screening tool, or as a choice for a

limited number of candidates with special circumstances.
The mass adoption of VIs caused by the pandemic has
opened new possibilities, and the rapid proliferation of
work on this topic has offered insights into preferred for-
mats for VIs, as well as strengths and weaknesses.

Overall, satisfaction with VIs was high for both appli-
cants and programs, a commendable outcome given the
rapid and unforeseen pivot necessitated by the pandemic.
Although bidirectional assessment of ‘fit’ was perceived as
particularly challenging and negatively impacted confi-
dence in ranking, most applicants and programs support
the continued use of VIs in the future due to the significant
cost and time savings, the potential to enhance equity and
the positive environmental impact. While several studies
described a preference for a hybrid model in the future,
the optimal design must still be delineated to ensure

Figure 4. Strengths and weaknesses of virtual interviews.
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inequities are not recreated. Application inflation and inter-
view hoarding emerged as concerns to be addressed.

Best practices for virtual interview implementation

Figure 3 summarizes best practices for VI formats based on
applicant perceptions and may be used by programs to
guide the next cycle. Programs should invest in their web-
sites to facilitate virtual transmission of key information.
The ideal VI day is limited in duration (4–6 h long) and con-
sists of a live program overview with an opportunity for
questions, three to five individual interviews lasting
15–20min each, opportunities for informal interactions
with current faculty and trainees, virtual tours of the facili-
ties/city and built-in down time. Surprisingly, standardized
interview formats such as MMIs were rare, despite evidence
showing higher validity and reliability evidence than
unstructured formats (Jerant et al. 2017; Ali et al. 2019).
Thus, broader adoption of virtual MMIs may be warranted
in GME selection in the future.

Impact of virtual interviews on perceived assessment
of fit

Fit is a difficult concept to define, making it challenging to
assess. However, fit is one of the most important factors
taken into consideration by applicants and faculty in rank-
ing and selection decisions (Nuthalapaty et al. 2004;

Schenker et al. 2016; Yaeger et al. 2021). This was reflected
in the volume of studies attempting to understand how VIs
impacted fit assessments.

Recently, there has been increased attention to how fit
is defined and used (Shappell and Schnapp 2019; Bowe
2020). When ill-defined, fit has the potential to reinforce
unconscious biases, but with intentional specificity, a focus
on fit may help improve diversity efforts (Barcel�o et al.
2021; Coplan and Evans 2021; Marbin et al. 2021). With
more training programs adopting holistic review practices,
fit is likely to receive increased emphasis in future selection
processes, as programs attempt to align their missions and
goals with expanded selection criteria, to match workforce
development to strategic priorities (Addams et al. 2010).
Unfortunately, in the studies in this review, papers rarely
defined ‘fit’ and the term was often used colloquially, risk-
ing the introduction of bias. Any conclusions about the
inability of VIs to assess fit, should be viewed through
this lens.

One critical finding of this review was that 98% of stud-
ies were conducted prior to applicants arriving in their
respective programs. Thus, the strong opinions expressed
by various stakeholders about fit were not yet informed by
applicants’ and programs’ perceptions of each other after
arrival. As such, the concerns expressed to date largely rep-
resent challenges with ‘first impressions’ and may not
reflect more informed feelings about fit and belonging,
shaped over time. Longitudinal studies exploring fit will be
critical, as first impressions may be powerful but

Table 1. MERSQI categories, response options, scoring, and number of studies.

Category/response options MERSQI score Number of studies Percent (n/108)

Study design (SD)
Single group cross-sectional or posttest only 1 86 80%
Single group pretest and posttest 1.5 1 1%
Nonrandomized, two group 2 19 17%
Randomized control trial 3 2 2%

Sampling institutions (SI)
1 institution 0.5 45 42%
2 institutions 1.0 0 0
3 or more institutions 1.5 63 58%

Sampling response rate (SRR)
Not applicable NA 1 1%
< 50% or not described 0.5 63 58%
50� 74% 1 16 15%
>75% 1.5 28 26%

Type of data (D)
Not described 0 2 2%
Assessment by study participant 1 89 82%
Objective 3 17 16%

Validity evidence for evaluation instrument (VE)
Not applicable NA 18 16%
Not described 0 57 53%
Content 1 31 29%
Internal structure 2 2 2%

Data analysis sophistication (DAS)
Not described 0 4 4%
Descriptive analysis only 1 42 39%
Beyond descriptive analysis 2 62 57%

Data analysis appropriate (DAA)
Not described 0 4 4%
Descriptive analysis only 1 104 96%

Outcome (O)
Satisfaction, attitudes, perceptions 1 88 81%
Knowledge, skills 1.5 1 1%
Behaviors 2 15 14%
Patient / health care outcome 3 4 4%

Note: If applicable to the study but not described a score of 0 was assigned. The Medical Education Research Quality Instrument
(MERSQI) was not applied to the two qualitative studies in our sample, so the denominator for the percent is n¼ 108. NA¼ not
applicable (adapted from Reed et al. 2007).
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misleading. Studies that explore whether challenges assess-
ing fit translate practically into training outcomes or attri-
tion from programs will also be imperative.

Given that challenges with fit are one of the strongest
arguments put forth in the primary studies for returning to
IPIs after the pandemic, consideration may be given to
how to optimize fit assessment in the virtual environment.
Several studies offered practical suggestions focused on
creating more opportunities for casual interactions
amongst applicants, current trainees, staff and faculty, and
improving virtual visits of training facilities and the local
community. Multiple studies proposed hybrid formats
including limited in-person second looks, to allow for bet-
ter fit assessment, while continuing to contain costs and
enhance equity. Strategies to improve fit assessment may
increase stakeholder confidence in decisions when deter-
mining rank lists in future cycles. Of course, caution should
be used to ensure the focus is on how programs and train-
ees might academically ‘add value’ to one another, while
avoiding the pitfalls of implicit and explicit bias.

Impact on geographic diversity

Of studies evaluating the impact of VIs on home match
rates, the majority showed an increase in the number of
applicants staying at their home institution, although this
was less common in top-ranked institutions. By affecting
the composition of matched applicants, VIs may negatively
impact the geographical diversity of some programs.
However, the impact of VIs is difficult to tease out from the
impact of canceled of away rotations, particularly in highly
competitive surgical subspecialties where away rotations
are most prevalent. The return of away rotations, as well as
hybrid models that allow applicants to experience pro-
grams in-person prior to ranking, may combat this poten-
tial downside of VIs.

Impact of cost and time savings, enhanced equity,
and reduced carbon footprint

Cost savings are a significant benefit of VIs, which is par-
ticularly important considering the high price of medical
education. In the US, the average cost of public versus pri-
vate medical school is $243,902 and $322,767, respectively,
with median medical student debt exceeding $200,000
(Association of American Medical Colleges 2021). Medical
students spend on average $4992–$8,312 on applications
and interviews for residency (Blackshaw et al. 2017; Polacco
et al. 2017; Van Dermark et al. 2017; Ramkumar et al. 2018;
Kuhn et al. 2019), and residents incur additional costs for
fellowship interviews, potentially furthering indebtedness.
The cost to programs for hosting interviews is similarly
large ($18,648 ± $13,383 per position being filled), when
considering faculty salaries, administrative costs, and time
invested (Brummond et al. 2013; Van Dermark et al. 2017;
Gardner et al. 2018). When these numbers are extrapolated
to the total applicant pool for residents and fellows, this
equates to �$300,000,000 in potential savings for appli-
cants and up to �$1 billion in potential savings for pro-
grams in the US alone. These cost savings represent an
immediate and tangible positive outcome of VIs. Longer
term costs may emerge that are difficult to quantify, such

as the impact of a resident withdrawing from training or
switching specialties due to matching at a program at
which they ultimately realize they are a poor fit, though
these costs will likely be small in comparison.

Another positive outcome of VIs mentioned across stud-
ies is enhanced equity. Socioeconomic privilege, as well as
gendered and ableist perspectives on ease of travel, create
advantages for certain applicants when interviews are con-
ducted in-person. Historically, URiM applicants were more
likely to decline interviews due to costs or personal difficul-
ties with travel (Fogel et al. 2018). If applicants are offered
a choice of VIs or IPIs in the future, there is concern the
choice to interview in-person could favorably bias inter-
viewers. Thus, a VI ‘option’ may not actually be perceived
as optional by applicants. While VIs may increase equity for
interviewing by eliminating travel expenses, URiM appli-
cants found it harder to assess fit and commitment to
diversity in the virtual environment (Huppert et al. 2021).
Thus, having no in-person component to the recruitment
process may be a drawback. A hybrid option of VIs fol-
lowed by a limited number of in-person second looks may
help URiM applicants better understand fit.

Another benefit noted for VIs was the environmental
impact. The medical education community has recently
embraced the need to educate medical students on the
health impacts of climate change and must therefore
explore its own contributions to the problem. The reduc-
tion in CO2 emissions brought about by VIs was enormous
(Donahue et al. 2021) and any plan to re-introduce travel
should take carbon footprint into account.

Cost, equity, and environmental impact were key factors
in the Association of American Medical Colleges decision to
recommend continuation of VIs for the 2022–2023 season
(Association of American Medical Colleges 2022).
Considered in balance with the negative impact on fit
assessment, the findings of this review largely support that
recommendation.

Application inflation and interview hoarding

With regards to VIs, programs and applicants alike shared
concerns about overapplication and interview hoarding,
though this is largely a US problem. VIs exacerbated the
existing ‘application fever’ that started in the 1990s with
the introduction of the Electronic Residency Application
System and simultaneous relative reduction of available
residency positions per applicant. Yet, supply and demand
alone do not explain this complicated phenomenon, and
game theory appears to influence applicant behaviors to
apply to more programs in order to confer individual bene-
fits without improving overall match rates (Weissbart et al.
2015; Berger and Cioletti 2016; Carmody et al. 2021;
Morgan et al. 2021). The AAMC has published data avail-
able to students demonstrating that applying to additional
residency programs beyond a certain number results in
diminishing returns (Association of American Medical
Colleges 2020a). Nonetheless, the number of applications
per individual has doubled over the past decade (Aagaard
and Abaza 2016; Association of American Medical
Colleges 2020b).

Some have argued that interventions such as preference
signaling, application/interview caps, or an early match
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may benefit applicants and programs alike by saving time
and money, more equitably distributing interviews beyond
the top cohort of candidates and enhancing program
bandwidth for holistic review (Hammoud et al. 2020;
Hopson et al. 2020; Villwock et al. 2020). Accordingly, some
highly competitive specialties have recently implemented
preference signaling and interview caps (Quillen et al.
2021; Pletcher et al. 2022). As VIs increase the number of
interview opportunities, while removing barriers of travel
and cost, it will be important to identify interventions to
curtail excessive interviewing and ensure more equitable
distribution of interviews across candidates.

The ideal future

Given both the advantages and disadvantages of in-person
and virtual recruitment, a hybrid approach might best har-
ness the strengths and minimize weaknesses. However, the
ideal breakdown of VIs and in-person components remains
unknown, and national organizations have put out conflict-
ing recommendations. The American Association of
Colleges of Osteopathic Medicine recommended a hybrid
approach due to concerns that exclusively virtual inter-
views disadvantage DO students (American Association of
Colleges of Osteopathic Medicine 2022). In contrast, the
AAMC has advised that programs should conduct VIs for all
applicants, and that hybrid interviews within the same pro-
gram should not currently be offered (Association of
American Medical Colleges 2022). This recommendation is
based on research demonstrating that interviewee perform-
ance tends to be lower for VIs (Melchers et al. 2020), as
well as concerns about potential bias against those who
choose VIs that might exacerbate inequities for financially
constrained applicants (Association of American Medical
Colleges 2022). Of the potential models described, the use
of VIs initially followed by optional in-person second looks
at a limited number of programs after PDs rank applicants,
may allow for the best of both worlds. Consensus recom-
mendations from national organizations would help facili-
tate the implementation of such a model.

Strengths

The author group included a large, international group of key
stakeholders including deans, PDs, clerkship directors, faculty,
fellows, and residents. While this review was conducted on a
rapid timeline in order to generate results that could be uti-
lized in the upcoming interview season, the review did not
sacrifice methodological rigor. Heterogeneity between studies
precluded the ability to perform meta-analysis of the collated
data; however, we were able to include a large number of
studies with shared constructs (e.g. satisfaction, fit) and con-
sistent findings. Although the precision of our findings may
be limited by this heterogeneity, the results suggest that our
findings adequately and accurately reflect general opinions
across the GME continuum.

Limitations

The findings were largely subjective, based on perspec-
tives, though cost analyses and match analyses offered

more objective data. Most studies occurred in the US,
limiting the generalizability of findings to other nations.
For instance, the purported equity gains are largely
contextual and based on the large cost savings associ-
ated with eliminating travel in a geographically dis-
persed nation. Most studies were quantitative and
primarily involved surveys, generating response bias
and potentially resulting in a loss of nuance in
responses. The survey response rates in many studies
were also suboptimal, potentially introducing nonres-
ponse bias. Additionally, the largest proportion of stud-
ies were conducted before the match, and it is possible
that attitudes toward VIs may change as applicants and
programs assess one another more longitudinally and
in-person. Lack of away rotations represented a signifi-
cant confounder, and as away rotations resume, appli-
cants may not rely so heavily on VIs alone to assess fit.

Implications for future research

Future research should incorporate qualitative methodol-
ogies (e.g. interviews and focus groups) to more thor-
oughly explore perspectives and achieve a more
nuanced understanding of impacts on EDI. Most studies
were completed prior to the start of the academic year
following VIs. Additional studies conducted after appli-
cant arrival in their programs, as well as longitudinally
thereafter, are critical to investigate whether fit was
adequately assessed. The upcoming academic year will
provide a natural experiment to tease out the impacts of
the temporary loss of away rotations from the switch to
VIs alone. Additional research assessing long-term out-
comes, including program attrition or rates of changing
specialties, is needed to better understand what might
be lost from in-person interactions that may not be read-
ily apparent in the short-term. Future research is also
warranted regarding hybrid models and their ideal struc-
ture. Additionally, innovative methods to limit overappli-
cation and interview hoarding should be implemented
and studied.

Implications for policy and practice

� A hybrid model that involves a standard approach
to VIs across all programs but allows for the possi-
bility of a limited number of in-person second looks
following the submission of rank lists may allow for
assessment of aspects of fit that are otherwise diffi-
cult to convey.

� Leaders from national groups should conduct multi-
site research on VIs, the findings of which may allow
stakeholders to optimize the strengths of VIs (e.g.
reductions in cost, environmental impact, scheduling
flexibility) while addressing weaknesses (e.g. technical
difficulties, loss of spontaneous social interactions,
ability to experience the feel of physical locations
such as the surrounding geographic area and pro-
gram facilities).

� Multi-site research on mechanisms to limit application
inflation, such as preference signaling and caps on the
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number of applications and/or interviews should be
conducted. National organizations representing key
stakeholders should also come to consensus on these
measures based on data.

Conclusions

The COVID-19 pandemic caused GME programs to shift to
VIs for recruitment and selection. This review synthesized
data on VIs, providing insights for optimizing the format.
Overall satisfaction was high, and important benefits were
reported regarding cost, time savings, equity, and environ-
mental impact. However, applicants and programs alike
perceived an inferior ability to assess fit and expressed
decreased confidence in ranking decisions. This review may
inform future VI formats, and policies regarding virtual ver-
sus in-person interviews for GME recruitment and selection.
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