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Abstract

Purpose: After the Society of Chairs of Academic Radiology Departments timeline and guidelines were released for the 2021 through
2022 fellowship application cycle, the Society of Abdominal Radiology conducted a survey of residents, fellows, and abdominal imaging
fellowship program directors (PDs) to assess stakeholders’ perceptions of changes in the fellowship application process.

Methods: Eligible study participants included fellowship PDs of all US abdominal imaging programs and Society of Abdominal
Radiology members-in-training. A questionnaire was developed by content and survey experts, pilot-tested, and administered from
August to October 2019.

Results: Survey response rates were 51.4% among PDs (54 of 103) and 24.2% among trainees (67 of 279), with an overall response
rate of 31.8%. Attitudes regarding the abdominal imaging fellowship application process were overall similar between PDs and trainees,
including expressed support for a common application. Although trainees and PDs agreed that the Society of Chairs of Academic
Radiology Departments 2021 through 2022 cycle timeline is preferable to the prior unstructured system, only 42.4% of PDs and 40.7%
of trainees supported moving to a formal match, with a significant number of respondents undecided. Both PDs and trainees favored
timing fellowship interviews during the fall of the third year of residency (R3 year), with a 1- to 2-month buffer between the start of
interviews and offers.

Conclusions: PDs and trainees demonstrate similar attitudes in support of the Society of Chairs of Academic Radiology Departments
2021 through 2022 cycle timeline and a common abdominal imaging fellowship application. Shifting the interview season from winter
to fall of R3 year could be considered to meet the preferences of PDs and trainees alike. Moving to a formal match remains controversial.
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INTRODUCTION
The abdominal radiology fellowship is typically a 1-year
fellowship that comprises subspecialty training in abdom-
inal imaging after successful completion of a core residency
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program in diagnostic radiology. Fellowship programs may
be categorized as ACGME-accredited or non-ACGME-
accredited and may include opportunities to develop skills
as a physician-scientist or an interventionalist [1]. In
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addition to the educational benefits of further training in
subspecialized, multimodality imaging, the current job
market for abdominal radiologists favors fellowship-trained
candidates, with 79.2% of recent job postings listing
abdominal imaging fellowship as a job requirement [2].

In recent years, abdominal imaging fellowship positions
have been offered by rolling admission, with no structured
national timeline and no limitations on when interviews
could begin. The interview dates gradually crept earlier into
residency training, with some programs interviewing can-
didates in the spring of their second year of residency (R2
year). A similar phenomenon, previously described as a
“fellowship arms race” [3], has been observed in other
radiology subspecialties, such as musculoskeletal radiology
[4], which has since moved to a formal match. The early
interview season posed a dilemma for residents, who may
not have had exposure to the full breadth of clinical
rotations or simply enough time and experience to make
an informed subspecialty choice at that stage of their
training.

To standardize timelines and improve fairness for ap-
plicants, the Society of Chairs of Academic Radiology De-
partments (SCARD) signed a policy statement in 2018
defining a new timeline for fellowship interviews for can-
didates matriculating in 2021 through 2022, setting
December 1, 2019, as the earliest allowable date on which
interviews could begin [5]. This embargo governed all
fellowship positions not currently in a match and was
signed by the chairs of 90 departments. An exception was
made for internal, international, and military candidates as
well as spouses, who were excluded from the embargo
timeline. To limit overlap between preparation for the
ABR core examination and interviews, a date of March
31, 2020, was set as the final day to interview.

Over the past two decades, other subspecialties in
radiology, including neuroradiology, breast imaging,
musculoskeletal radiology, and interventional radiology have
contracted with the National Resident Matching Program to
coordinate the allocation of fellowship positions [4,6-8].
Although the match may resolve some of the problems
associated with a rolling application process, other
concerns have been raised regarding incomplete
participation in the match by all fellowship programs, the
time and cost associated with a potentially increased
number of interviews, and the proximity of the match to
the preparation period for the ABR core examination [6,9].

At the 2019 Society of Abdominal Radiology (SAR)
annual meeting, the impending changes to the fellowship
application process per the SCARD 2021 through 2022
cycle timeline, and a potential future match, were discussed
at a SAR members-only session. This discussion provided an
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informal sample of community opinion. We aimed to
formally aggregate the perspectives of fellowship program
directors (PDs) and trainees regarding the abdominal im-
aging fellowship application process.
METHODS
The University of Michigan institutional review board
deemed this study exempt, and no informed consent was
required.

The SAR Resident and Fellow Section leadership
developed a questionnaire with input from fellowship PD
mentors and a biostatistician, which was subsequently
reviewed by a senior survey methodologist expert in health
workforce education and training surveys. Themes were
derived from the discussion at the annual meeting as well as
relevant literature regarding fellowship recruitment and
position matching [4,6,9-11]. The questionnaire contained
32 items, with a variable number of questions according
to response group. Specifically, there were 13 common
questions for all respondents as well as 8 additional
questions formulated for abdominal imaging fellows, 5
questions for all trainees, and 6 questions for PDs. The
questions included a total of 9 Likert-type questions, 11
multiple-choice questions, and 12 fill-in questions. The
questionnaire was piloted in the delivery software, Qualtrics
(SAP, Weinheim, Germany), by 7 trainees and 13 faculty
members (outside of the intended survey sample) and took a
median average of 4.4 min to complete. Minor revisions
were made for clarity, and no further testing for validity was
done. The full survey is available in Supplemental Appendix
1.

All individuals in the SAR members-in-training e-mail
list were e-mailed the survey. A list of fellowship PDs was
compiled from the SAR list of abdominal imaging fellow-
ship programs, and all PDs were e-mailed the survey. When
fellowship PD contact information was missing or incorrect,
fellowship websites were consulted and/or phone calls made
to program coordinators to obtain electronic contact infor-
mation for PDs. Trainees and PDs were e-mailed on August
9, 2019, seeking anonymous, voluntary responses to a
Qualtrics Internet-based survey without participation
incentive. Reminder e-mails were sent after 1 and 2 weeks,
respectively. The survey closed after 8 weeks.

Descriptive statistics were calculated using R version
3.5.1 (R Foundation for Statistical Computing, Vienna,
Austria). The Wilcoxon rank sum test was used to compare
the responses to questions on attitudes in the form of a 5-
point Likert-type scale between PDs and trainees. P < .05
were considered to indicate statistical significance, and all
testing was two tailed.
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Table 1. Participant characteristics

Variable

Total
(Percentage) or
Mean � SD

All respondent characteristics
(n ¼ 121)

Respondent type
Abdominal imaging fellowship
director

54 (44.6)

Current, recently graduated, or
future (2020-2021) abdominal
imaging fellow

49 (40.5)

Resident who has not yet applied
or is currently applying to
fellowship

15 (12.4)

Current or future fellow in a
non–abdominal imaging
subspecialty

2 (1.7)

Fellow in ABR alternative pathway
for international medical graduates

1 (0.8)

Type of institution (n ¼ 112; no
response, n ¼ 9)
University-affiliated medical
center

92 (76.1)

Community medical center and
other academic medical center
(non-university-affiliated)

19 (15.7)

Nonacademic government
hospital

1 (0.8)

No response 9 (7.4)
Number of residents per year
(n ¼ 113; no response, n ¼ 8)

12.1 � 6.6

Number of abdominal imaging
fellows per year (n ¼ 113; no
response, n ¼ 8)

7.8 � 4.3

Trainee characteristics (n ¼ 67)

Age (y) (n ¼ 48; no response,
n ¼ 19)

33.2 � 3.7

Gender

Male 31 (46.3)

Female 25 (37.3)

Transgender 1 (1.5)

Prefer not to answer or
no response

1 (14.9)

Relationship status

Single 9 (13.4)

Married or in a long-term
relationship

46 (68.7)

Prefer not to answer or
no response

12 (17.9)

(continued)

Table 1. Continued

Variable

Total
(Percentage) or
Mean � SD

Have children (n ¼ 58;
no response, n ¼ 9)

22 (37.9)

Most likely future practice setting
(n ¼ 58; no response, n ¼ 9)

Academic 37 (63.8)
Private practice 17 (29.3)

Teleradiology 1 (1.7)
Nonacademic government
practice (ie, military)

1 (1.7)

Other 2 (3.5)

Fellowship director characteristics

Years as fellowship director
(n ¼ 49; no response, n ¼ 5)

5.2 � 4.1
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RESULTS
The survey was distributed via e-mail to a total of 380 po-
tential participants, including 103 fellowship PDs and 289
members-in-training. A total of 121 of 380 eligible partic-
ipants (31.8%) responded to the survey. Fifty-four re-
spondents were abdominal imaging fellowship PDs,
constituting a PD-specific response rate of 52.4%. Of 289
trainees initially e-mailed, 12 had e-mail addresses that
bounced back, 176 opened the e-mail, and 38 clicked on the
survey link. After two subsequent e-mail reminders, a total
of 67 trainees responded from the 277 we believe received
the survey, constituting a trainee-specific response rate of
24.2%. Respondents were more likely to be from university-
affiliated medical centers with large radiology residency and
abdominal imaging fellowship programs (Table 1).
Trainee-Specific Responses
More than one-third of trainee respondents (37.3%) were
women, and more than two-thirds of trainee respondents
(68.7%) were married or in long-term relationships. More
than one-third of trainee respondents had children, and
almost two-thirds planned to go into academic practice
(Table 1).

We next queried future, current, and recent abdominal
imaging fellow respondents regarding their experience with
the abdominal imaging fellowship application process.
These respondents reported that their residency programs
provided a mean of 6.3 � 2.9 days away from clinical service
for fellowship interviews. On average, they were away from
clinical service for 6.0 � 2.5 days for 3.4 � 1.2 interviews,
amounting to a cost of $1,019 � $1,202.
Journal of the American College of Radiology
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Fig 1. Attitudes of future, current, and recent abdominal imaging fellows regarding their experience of the fellowship
application process.
Although 70% of future, current, and recent abdominal
imaging fellow respondents (28 of 40) reported that they were
asked to accept fellowship positions before interviewing at all
desired programs and 59% (26 of 44) reported feeling pres-
sured to make a decision regarding a fellowship offer, 89%
(39 of 44) reported being happy with the outcome (Fig. 1).
Fellowship PD–Specific Responses
Fellowship PD respondents reported being in their positions
for 5.2 � 4.1 years. With regard to the fellowship applica-
tion process, PDs reported interviewing 6.4 � 6.4 candi-
dates per fellowship position yearly and keeping fellowship
position offers open for a mean of 14.4 � 13.4 days.
Ninety-two percent of fellowship PD respondents (46 of 50)
reported that they were aware of the SCARD 2021 through
2022 cycle timeline and guidelines for fellowship applica-
tions. Although 74% of PDs (37 of 50) reported that they
would adhere to the SCARD guidelines completely, the
remainder (ie, more than one-quarter of PDs) reported that
they would not adhere or only partially adhere for the
current recruitment cycle (Fig. 2).
Timing of Abdominal Imaging Fellowship
Application
Fall of the third year of residency (R3 year) was most
frequently selected as the ideal timing for the interview season
(Fig. 3) by both trainees and PDs. Similarly, a 1- to 2-month
buffer period between the start of the interview season and the
first round of fellowship position offers was the most popular
option among both PDs and trainees, in contrast to the un-
specified start date for offering positions in the current system.
General Attitudes Regarding the Abdominal
Imaging Fellowship Application Process
Overall, PDs and trainees had similar attitudes regarding the
abdominal imaging fellowship application process (Fig. 4).
Fewer than half of both PDs and trainees agreed that the
Journal of the American College of Radiology
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undefined timeline of the prior application process
attracted candidates to abdominal radiology. Although
PDs and trainees overall expressed support for the
SCARD 2021 through 2022 cycle timeline, there was a
mixed response to the statement that the SCARD timeline
was overly restrictive in both groups. There was strong
support by more than two-thirds of both PDs and trainees
for a common application.

Although the majority of PDs and trainees agreed with
the statement “A rolling application process makes it diffi-
cult for candidates to interview at all of their desired pro-
grams and make an informed decision before accepting an
offer,” more fellowship directors (87% [47 of 54]) than
trainees (67% [45 of 67]) agreed, which was a statistically
significant difference (P ¼ .03, Fig. 4).

Overall, neither support for or opposition to a match
exceeded a majority for either PDs or trainees. The complete
breakdown of these responses is provided in Figure 5. Most
trainees and PDs agreed that a fellowship match would limit
the autonomy of both programs and applicants (Fig. 4).
DISCUSSION
Abdominal imaging trainees and fellowship PDs expressed
similar views regarding the abdominal imaging fellowship
application process. Both groups agreed that a rolling
application process makes it difficult for candidates to
interview at all of their desired programs and to make an
informed decision before accepting an offer, but this
opinion was more common among PDs than trainees. There
was strong support for a common application, and the
majority of both PDs and trainees expressed support for the
SCARD 2021 through 2022 cycle timeline.

A detailed breakdown of responses from PDs and
trainees regarding a formal match shows that 50% of PDs
and 44% of trainees did not support moving to a formal
match. Eight percent of PDs and fifteen percent of trainees
remained neutral, suggesting that some respondents are
undecided on this controversial issue. These results
807
Abdominal Imaging



Fig 2. Reported planned adherence to Society of Chairs of Academic Radiology Departments guidelines by fellowship
directors.
demonstrate less support for a formal match compared with
those of a survey in 2005 distributed to radiology PDs and
senior residents, which showed approximately 60% support
for continuing with a formal match [12].

The question of fairness and responsibility to move
collectively toward a match in radiology as a field has been
raised in the literature [9], suggesting that participation in the
match by some subspecialties and not others may impart an
unfair advantage to those not participating. In the spirit of
preserving autonomy, however, the decision to move to a
formal match remains and has historically remained in the
hands of each subspecialty, which must consider the unique
circumstances and needs of its stakeholders.

Most PDs and trainees believe that the current SCARD
2021 through 2022 cycle timeline would allow fellowship
applicants to make a more informed decision compared with
the prior system, whereas a similar proportion of PDs and
trainees believe that the match would limit autonomy of both
programs and applicants alike. This suggests that there is
support for maintaining some form of a rolling application
process while imposing limitations on the interview timeline.
Furthermore, the current National Resident Matching
Fig 3. Attitudes regarding the timing of the abdominal imaging f
of the interview season itself (Q1 ¼ July to September; Q2 ¼ O
June) and (b) the timing between start of interview season and
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Program match rank order list certification deadline for 2019
through 2020 is May 27, 2020 [13], 1 day before the first
administration date of the ABR core examination in that
year, highlighting concern regarding overlap between board
preparation in the R3 year and fellowship interview season.
The results of this survey also suggest that shifting the
embargo timeline to the fall of R3 year is more popular
among both PDs and trainees, instead of the winter
interview season coinciding with the RSNA annual meeting
with the current SCARD 2021 through 2022 cycle timeline.

The downstream effects of the SCARD 2021 through
2022 cycle timeline are not yet known. Because the em-
bargo excludes internal, international, and military appli-
cants, the new timeline may be particularly advantageous for
candidates in these categories. Additionally, the question of
regulation and repercussions remains to be definitively
addressed but is a potentially significant issue given a re-
ported 26% of PDs who report they will “mostly adhere” or
“not adhere” to the embargo timeline. A 2005 survey
similarly reported that half of radiology PD and senior
resident respondents felt that fellowship programs were not
abiding by the rules [12].
ellowship application process with regarding to (a) the timing
ctober to December; Q3 ¼ January to March; Q4 ¼ April to
first fellowship position offers.
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Fig 4. Attitudes regarding the abdominal imaging fellowship application process (*P ¼ .03). SCARD ¼ Society of Chairs of
Academic Radiology Departments.
The effects of the current SCARD timeline or a possible
formal match are also unknown with regard to cost of
interviewing, number of interviews, and satisfaction with
fellowship application outcome. Legitimate concerns have
been expressed by trainees regarding the cost of interviewing
for fellowship, which averaged $1,019 over 3.4 interviews in
our survey. In interventional radiology, a subspecialty that
uses a formal match, applicants interviewed at an average of
Fig 5. Full breakdown of responses to the statement “I support th
to a match” for fellowship directors and trainees.

Journal of the American College of Radiology
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10.9 programs with a cost greater than $3,000 for almost
three-quarters of applicants [6], raising concerns that the
number of interviews and cost of the interview season
may increase if abdominal imaging moves to a formal
match. However, direct comparison of applicant data
between abdominal imaging fellowship and match-based
subspecialties such as interventional radiology is difficult
to make given differences between the number of applicants
e abdominal imaging fellowship application process moving

809
Abdominal Imaging



and available spots year over year. It remains unclear what
effect the SCARD timeline will have on the number and
cost of interviews as well as satisfaction with fellowship
application outcome, which will be assessed in a planned
follow-up survey.

Our survey was limited by selection bias, as demon-
strated by the predominance of respondents from larger
academic programs, with nearly two-thirds of trainee re-
spondents expressing intentions to practice in academia after
fellowship. The trainees surveyed were limited to members
of the SAR, which likely further selects for those aspiring to
academic careers. It remains unclear whether those who did
not respond would be for or against moving to a match. To
preserve anonymity, we did not specifically ask respondents
to name their institutions, thus the number of institutions
represented by all trainee respondents is also unknown. A
greater diversity of institutions was present, however,
through the fellowship PD respondents, who each repre-
sented a single institution.

More than two-thirds of trainee respondents were
married or in long-term relationships, and more than one-
third had children. Compared with a match, a rolling ad-
missions system may afford such applicants greater control
in selecting a program on the basis of geography and other
factors that might carry significant family implications.
Analogous demographic information is unknown for the
background population of all radiology residents interested
in abdominal imaging, and our results in a highly partnered
trainee cohort could be biased against a formal match.

The response rate of 24.2% from trainees was lower
than the 52.4% response rate from PDs. This is partially
inherent to the nature of the contact information for a
trainee population, with institutional transitions and ex-
pected career advancement. In addition, trainees who are
early in residency or who have already accepted fellowship
positions may be less engaged in thinking about the
fellowship application process, because it is less pertinent to
their current life circumstances. In contrast, potential
changes to the fellowship application process are continually
relevant to fellowship PDs involved in annual recruitment.
The limited responses from junior residents we observed
may also be because of our reliance on the SAR members-in-
training e-mail list. Junior residents are less likely to have
joined the SAR, which is a subspecialty organization that
requires PD verification as well as a personal statement as
part of the membership application.

The outcomes and experiences of programs and appli-
cants under the current SCARD 2021 through 2022 cycle
timeline remain to be seen and will be assessed in a follow-up
survey after this recruitment season. Whether the change in
timeline positively influences the ability of applicants to make
an informed decision merits further investigation. Given split
810
opinion on moving to a formal match, future surveys on this
question may benefit from further subgroup analysis on this
topic to elucidate more nuanced opinions and concerns.
CONCLUSIONS
This study indicates that PDs and trainees hold similar views
on the abdominal imaging fellowship application process, with
support for the SCARD 2021 through 2022 cycle timeline as
well as the creation of a common application. Moving to a
formal match remains controversial, without majority support
for or against a match and with a significant number of re-
spondents undecided. Shifting the start of interviews from the
winter to the fall of the R3 year warrants consideration given
popular support by both PDs and trainees.
TAKE-HOME POINTS

- Trainees and fellowship directors have overall similar
attitudes regarding the abdominal imaging fellowship
application process.

- Most trainees and fellowship directors agree that the
rolling applicationprocessmakes it difficult for candidates
to make an informed decision before accepting an offer.

- There is strong support for a common application to
the abdominal radiology fellowship.

- Less than half of trainees and fellowship directors
support moving to a formal match, and more than half
believe that this would limit the autonomy of pro-
grams and applicants.

- Fall of the R3 year with a 1- to 2-month buffer be-
tween interviews and offers was most frequently
selected as the ideal timing arrangement for the
interview season by both trainees and PDs.
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ADDITIONAL RESOURCES
Additional resources can be found online at: https://doi.
org/10.1016/j.jacr.2020.02.003.
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