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Abstract Background The ophthalmology residency match is highly competitive, and fourth-
year medical students frequently complete away rotations at other institutions hoping
to increase their chances of matching.
Objective The study aimed to determine the impact of away rotations on the ophthal-
mology residency selection process and to provide recommendations to faculty for
counseling fourth-year medical students as they prepare for the ophthalmology match.
Methods A survey was sent in June 2020 to program directors (PDs), medical student
educators (MSEs), and residents at 119 accredited ophthalmology residency programs
via the Association of University Professors of Ophthalmology e-mail listserv. The 43
PDs and 38 MSEs who responded were asked questions about their views regarding
away rotations and visiting students during the residency selection process. The 83
resident respondents were asked about their interview and match success after
completing away rotations. Categorical variables were analyzed by Chi-square test.
Results The majority of PDs and MSEs typically recommend that fourth-year medical
students complete away rotations (p¼ 0.022 and p¼0.194, respectively). The majority
believe that an away rotation will increase the chance of the applicant matching with the
host institution (p¼0.004and p¼0.001, respectively). The vastmajority of PDsweremore
likely to offer an interview to a visiting student compared with another equally qualified
applicant (p<0.001). However, only one-third of PDs were typically more likely to rank an
away rotator higher on their rank list (p¼ 0.047). Two-thirds of residents completedat least
one away rotation in medical school (mean¼1.7 rotations). The majority received
interview invitations from at least some of their host institutions (p<0.001). Approxi-
mately one-fifth ultimately matched at a host residency program (p< 0.001).
Conclusion The majority of ophthalmology PDs and MSEs surveyed recommend that
fourth-yearmedical students complete away rotations and believe that these rotations will
increase the chance of the applicantmatching at a host institution. The PDs aremore likely
to offer an interview to a visiting student compared with another equally qualified
applicant. For some programs, visiting students may also receive special consideration
by being ranked higher on a program’s rank list and being more likely to match.
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Ophthalmology has become one of the surgical subspecial-
tieswith themost competitive residency selection processes.
Many fourth-yearmedical students pursuing ophthalmology
seek out additional opportunities to strengthen their appli-
cations. Despite the emphasis on strong board exam scores,
multiple studies have shown that some of the strongest
factors in predicting future success in residency include
interpersonal skills, substantial charitable involvement,
and personality traits such as agreeableness, cooperation,
and self-efficacy.1–5 While vital to becoming a successful
surgeon, these soft skills are often difficult to discern from
the review of an application or even during an interview.3

To this end, many fourth-year medical students elect to
complete away rotations, or “audition electives,” at outside
institutions to display their interpersonal skills to potential
residency programs.6–15

In previous surveys of fourth-year medical students,
nearly three-quarters, if not more, of ophthalmology appli-
cants reported auditioning at other institutions.8,11 Many
applicants complete multiple audition rotations.7,8,11 These
rotations are beneficial by providing students with novel
educational environments and training approaches, oppor-
tunities for career exploration, and chances to earn letters of
recommendation.9 Nonetheless, multiple studies of fourth-
year medical students across specialties have found that the
primary purposes for students to complete away electives
are to find a “good fit” program,make a good impression, and
increase the likelihood of interviewing and matching at that
program.7,12,13,16 Furthermore, given that more than half of
ophthalmology applicants match to the same geographic
region as their medical school, away rotations may offer
applicants an opportunity to signal a geographical prefer-
ence to residency programs outside of their medical school’s
region.14,15

Despite theemphasis that studentsplaceonaway rotations,
a previous literature review by Lee et al did not support the
widespread belief among applicants that away rotations
improve the chances of matching at the respective program.17

Atbest, away rotations improved thechanceforan interview (i.
e., the courtesy interview) but did not improve the chance of
matching. As such, a previous survey of ophthalmology resi-
dent selection committee members, including program direc-
tors (PDs) and chairs, found that less than half of respondents
strongly encouraged students to complete away rotations.6 In
contrast to previous studies, however, the same survey found
that over half of the programsweremost comfortable ranking
andmatching applicantswithwhomtheyhadcontactduringa
rotation. Moreover, over half routinely interview most appli-
cants who do audition electives at their institutions. The
reason of this discrepancy exists between the apparent bene-
fits of ophthalmology away rotations and the recommenda-
tions given to students is unclear. Furthermore, given that
away rotations can place a significant burden on students by
being expensive, time consuming, and stressful, fourth-year
medical students must consider the cost-benefit analysis of
applying to these electives.7–9,11–13,18

The role of away rotations in the residency selection
process has come under the spotlight this year, especially

due to the coronavirus disease 2019 (COVID-19) pandemic
resulting in themass cancellation of away rotations across all
specialties nationwide.19,20 Conflicting advice and lack of
data about the impact of away rotations on the ophthalmol-
ogy residency match limit the ability of advisors to guide
students in making informed decisions.20,21 In this study,
we sought to elucidate the role of away rotations in the
ophthalmology residency selection process and reach con-
clusions thatwill aid in the counselingof fourth-yearmedical
students as they prepare for the ophthalmology match.

Methods

To assess the impact of ophthalmology away rotations, we
surveyed PDs, medical student educators (MSEs), and resi-
dents at 119 ophthalmology residency programs in June 2020.

Survey Development
Our survey consisted of three sets of questions corresponding
to whether the respondent was a PD, MSE, or resident (for a
copy of the survey, see Supplementary Material). The ques-
tions for PDs inquired about their typical recommendations to
fourth-year medical students regarding away rotations, their
tendencies to give advantages during the residency selection
process to students who rotated at their institution (i.e.,
extending automatic or courtesy interviews, ranking an inter-
viewee higher on their rank list), and the match rate for away
rotators at their institution. The questions for MSEs asked
about their recommendations to students about away rota-
tions and their beliefs regarding whether an away rotation
increases the chance of the applicant matching at a host
institution. Finally, the questions for residents inquired about
the number of away rotations they completed as fourth-year
medical students, their interview and match success rate at
host institutions, and the financial costs of completing the
rotations.

Sample
We administered the survey to PDs and MSEs at the 119
Accreditation Council for Graduate Medical Education
(ACGME) accredited residency programs. Invitations to par-
ticipate in the study were sent via e-mail through the
Association of University Professors of Ophthalmology
(AUPO) Data Resource Committee. The resident survey was
sent separately to PDs with a request to forward it to
residents. The survey was accessible for 2 weeks from
June 3, 2020 to June 17, 2020. Reminder e-mails were sent
on June 10 and 16. Participation in the survey was voluntary
and anonymous.

The Indiana University School of Medicine institutional
review board and committees on human subjects granted
exempt status for this study.

Data Analysis
We calculated the response rate for residency programs using
119 as the denominator. Chi-square analysis was used to
compare categorical variables. For all analyses, p <0.05 was
considered statistically significant.
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Results

Response Rate
A total of 164 individuals participated in the study: 26.2% were
PDs, 23.2% were MSEs, and 50.6% were residents. The PDs and
MSEs represented 36.1 and 31.9%, respectively, of the 119
Accreditation Council for Graduate Medical Education accred-
itedresidencyprograms.Assuming thatallprogramsforwarded
the resident survey onto their residents, the resident response
ratewas approximately 5.3% (83/1566). Therewas awide range
in the size of the participating programs with 14 (32.6%)
offering two to three residency positions per year, 19 (44.2%)
offering four to five positions, and 10 (23.3%) offering six or
more positions.

Recommendations Given to Applicants
The majority of PDs typically recommend that fourth-year
medical students complete away rotations at other institutions
(29; 67.4%; p¼0.022; ►Table 1). A similar number of PDs
believe an away rotation will increase the chance of the
applicantmatchingwith that institution (31;72.1%;p¼0.004).

A slightly smaller majority of MSEs typically recommend
that fourth-year medical students complete away rotations
at other institutions (23; 60.5%; p¼0.194; ►Table 2). How-
ever, a larger percentage of MSEs believe an away rotation
will increase the chance of the applicant matching with that
institution (29; 76.3%; p¼0.001).

Prevalence and Cost of Away Rotations
Approximately, two-thirds of ophthalmology residents com-
pleted at least one (mean¼1.7, standard deviation [SD]¼0.7)
away rotation as a fourth-year medical student (57;
68.7%; ►Table 3). Of those who completed an away rotation,
the vast majority believed that the rotation better prepared
themfor theresidencyselectionprocess (50;87.7%;p<0.001).
Including application costs, room and board, and travel, the
total cost of completing audition electives ranged from less
than $1,000 to $6,000 (median range¼ $1,000–$2,000).

Interviews
Less than a quarter of PDs responded that medical students
who complete away rotations at their institutions are
granted automatic interviews (10; 23.3%; p<0.001;
►Table 1). However, the vast majority of PDs responded
that a visiting student is more likely to be offered an inter-
view compared with another equally qualified applicant
(36; 83.7%; p<0.001).

Consistent with these findings, a majority of residents
responded that they received interview invitations to some,
if not all, of the programs at which they rotated (46; 80.7%;
p<0.001;►Table 3). The same number of residents believed
that doing an away rotation increased their chances of
interviewing with an institution (46; 80.7%; p<0.001).

Ranking and Matching
Approximately, one-third of PDs were more likely to rank an
interviewee higher on their rank list if he or she had
completed an away rotation at their institution (15; 34.9%;

p¼0.047;►Table 1).One-fifthofPDs reportedamatching rate
of 26 to 50% for students who completed away rotations with
their institutions in the past 5 years (9; 20.9%). However, the
majority of PDs reported that only a quarter or less of visiting
medical students ultimatelymatchedwith their program (33;
76.7%). Consistent with the majority PD response, approxi-
mately one-fifth of resident respondents ultimately matched
at an institution where they did an away rotation (11; 19.3%;
p<0.001; ►Table 3).

Table 1 Residency program directors’ perspectives on away
rotations

Number of residents per class, n (%)

2 3 (7)

3 11 (25.6)

4 13 (30.2)

5 6 (14)

6 6 (14)

More than 6 4 (9.3)

Typically recommend that fourth-year medi-
cal students complete away rotations at other
institutions, n (%)

Yes 29 (67.4)

No 14 (32.6)

Believe that an away rotation will increase the
chance of the applicant matching with that
institution, n (%)

Yes 31 (72.1)

No 12 (27.9)

Medical students who complete an away
rotation at your institution granted auto-
matic interviews, n (%)

Yes 10 (23.3)

No 33 (76.7)

Medical students who complete an away
rotation at your institution more likely to be
offered an interview compared with another
equally qualified applicant, n (%)

Yes 36 (83.7)

No 7 (16.3)

More likely to rank an interviewee higher on
your rank list if they have completed an away
rotation at your institution, n (%)

Yes 15 (34.9)

No 28 (65.1)

Percentage of medical students in the past
5 years who completed an away rotation at
your institution who ultimately matched with
your program, n (%)

0–25% 33 (76.7)

26–50% 9 (20.9)

51–75% 1 (2.3)
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Discussion

This study found that away rotations are prevalent among
ophthalmology applicants, as over two-thirds of resident
respondents participated in at least one away rotation as a
fourth-year medical student (mean¼1.7, SD¼0.7). Previous
studies have reported that fourth-year medical students
across specialties complete a mean of 1.8 audition electives
and that ophthalmology-specific applicants complete a
mean of 1.9.7,8 Given the pervasiveness of away rotations,
the present study aimed to elucidate the advantages given to
away rotators during the ophthalmology residency selection
process.

In our survey of PDs, 83.7% reported that they were more
likely to offer an interview to a visiting medical student who
had completed an away rotation at their institution compared
with another equally qualified applicant. A previous study
reported that 51.6% of programs routinely interview most
applicants who do audition electives at their institutions, and
that 58% of programs are most comfortable ranking and
matching applicants with whom they have contact during a
rotation.6Our findings demonstrate amore prominent advan-
tage for away rotators at the interview invitation phase than
previously reported. Furthermore, our study is the first to
examine the practice of extending automatic, or courtesy,
interviews to away rotators. Of the PDs surveyed, 23.3%
reported granting automatic interviews to visiting students.

In our survey of residents, as fourth-year medical students
57.9% received interviews from all of their host institutions,
22.8% received interviews from some of them, and 19.3%
received interviews from none. Cumulatively, 80.7% received
interviews from at least one of their host institutions. Thus,
away rotations play an important role in substantially increas-
ing the likelihood that a student will receive an interview
invitation from the host program.

After the interviewstage, only one-third of PDsweremore
likely to rank an interviewee higher on their rank list if he or
she had completed an away rotation at their institution.
Thus, while away rotations can still improve a program’s
ranking of an applicant in some cases, this advantage is less
pronounced than that of receiving the initial interview offer.
One-fifth of PDs reported a matching rate of 26 to 50% for
students who completed away rotations with their institu-
tions in the past 5 years. One program even reported amatch
rate of 51 to 75% for away rotators. However, the majority of
PDs reported that only a quarter or less of away rotators
ultimately matched with their program. In line with these
findings, approximately one-fifth of resident respondents
ultimately matched at a host institution. This percentage of
successful matches is lower than a previously reported
match rate of 32% for ophthalmology visiting students.8

Therefore, thegreatestadvantageconferred toawayrotators
appears to be at the interview selection stage, with smaller
positive effects at the ranking andmatching stages. Thisfinding
is consistent with that suggested by Lee et al.17 After an
interview invitation is extended, other factors likely supersede
a prior audition elective in importance (e.g., interview perfor-
mance, a “good fit” with the program). Additionally, the

Table 2 Medical studenteducators’perspectivesonaway rotations

Typically recommend that fourth year
medical students complete away rotations
at other institutions, n (%)

Yes 23 (60.5)

No 15 (39.5)

Believe that an away rotation will increase
the chance of the applicant matching
with that institution, n (%)

Yes 29 (76.3)

No 9 (23.7)

Table 3 Residents’ perspectives on away rotations

Completed an away rotation as a
fourth-year medical student, n (%)

Yes 57 (68.7)

No 26 (31.3)

Number of away rotations
completed, n (%)

1 27 (47.4)

2 22 (38.6)

3 8 (14.0)

Received an interview invitation
to the programs at which
you rotated, n (%)

Yes, all of them 33 (57.9)

Yes, some of them 13 (22.8)

No, none of them 11 (19.3)

Believe completing an away rotation
prepared you for the residency
selection process, n (%)

Yes 50 (87.7)

No 7 (12.3)

Believe doing an away rotation
increased your chances of interviewing
with that institution, n (%)

Yes 46 (80.7)

No 11 (19.3)

Matched at host program after
away rotation, n (%)

Yes 11 (19.3)

No 46 (80.7)

Cost of completing away rotations, n (%)

< $1,000 20 (35.1)

$1,000–$2,000 16 (28.1)

$2,001–$3,000 12 (21.1)

$3,001–$4,000 2 (3.5)

$4,001–$5,000 5 (8.8)

$5,001–$6,000 2 (3.5)
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advantages are not uniform across programs, as some heavily
favor away rotators by extending automatic interviews or
routinely ranking them higher. From the applicant’s perspec-
tive, the majority of residents responded that completing an
away rotation better prepared them for the residency selection
process. Thus, away rotations can also provide intangible
benefits to fourth-year medical students, including an oppor-
tunity to discover what they value most in a residency by
assessing a program structured differently from their home
institution.

Regarding recommendations given to applicants, our
study found that 67.4% of PDs typically recommend that
fourth-year medical students complete away rotations at
other institutions, and 72.1% believe an away rotation will
increase the chance of the applicant matching with that
institution. Of the MSEs surveyed, 60.5% typically recom-
mend away rotations, and 76.3% believe an away rotationwill
increase the chance of matching. Given the aforementioned
advantages to away rotators, it is unsurprising that the
majority of PDs andMSEs recommend that students audition
at other programs. In fact, the recommendation rates in our
survey are higher than those previously reported. In a prior
survey of 65 ophthalmology residency selection committee
members, including PDs and chairs, only 40% of respondents
reported strongly encouraging students to complete audi-
tion electives and 46.7% reported doing so only in special
circumstances (e.g., geographic restrictions for matching).6

The same survey, published in 2010, indicated that “there
is a generally agreed-on policy among residency directors to
discourage excessive audition electives.”6 Our findings in
2020, which demonstrate a much larger role for away
rotations in today’s residency selection process, reflect a
shift in opinion among PD’s over the last decade. Perhaps
as ophthalmology becomes an increasingly competitive
specialty with regards to the residency match, more PD’s
and faculty are advising students to pursue away rotations.
Indeed, the past decade has seen a nearly 10-point rise in the
average United States Medical Licensing Examination
(USMLE) step 1 score of ophthalmology residency appli-
cants.22,23 Subsequently, the role of away rotations may
have increased in importance for students wishing to further
distinguish themselves and for residency programs seeking
to evaluate applicants based on noncognitive metrics.

Regarding a discrepancy in recommendations among
programs, Nallasamy et al found that only 23.1% of respon-
dents from the largest programs encouraged students to
complete audition electives, and 61.5% encouraged them
only in special circumstances.6 The reason of respondents
from larger programs are less likely to encourage audition
electives is unclear. Perhaps those from larger programs
believe that they have more residency positions to offer to
their home medical students. Or perhaps they believe their
program is strong enough that home students need not look
elsewhere for excellent training.

Despite fewer MSEs recommending away rotations to
students compared with PDs, more MSEs actually believe
an away rotation will enhance the likelihood of matching.
One possible explanation for this discrepancy is a greater

awareness among MSEs of the costs and burdens that
students face to complete away rotations. Our survey found
that the cost of completing ophthalmology audition electives
ranged from less than $1,000 to $6,000 (median range
¼ $1,000–$2,000). Previous surveys of fourth-year medical
students have reported a range of $500 to $4,000.7,8,11 In
addition, students frequently cited cost as the reason they
did not participate in more or any audition electives.7,11

Although the costs of away rotations pale beside the total
cost of medical school, they still represent a significant
investment for students already heavily in debt.

Beyond the financial burden, the application process for
away rotations is unstandardized, with different schools
setting different application deadlines and operating on
different academic calendars.9,24 Furthermore, the away
rotation itself can be a highly stressful experience. Though
students seek to leave a good impression on programs, and in
some cases, earn letters of recommendations, a negative
evaluation of the student can hurt his or her chances of
matching with that program. Therefore, students accept
some inherent risk by participating in away electives, which
can feel like “month-long interviews.”15 Finally, our study
found that 19.3% of resident respondents ultimatelymatched
at an institution where they completed an away rotation
during medical school. Thus, the majority of students do not
ultimately match at a host program, despite the significant
investment required to audition. Given the financial, logisti-
cal, and personal challenges of enrolling in away rotations,
fourth-year medical students must consider the cost-benefit
analysis of applying to these electives. The MSEs who are
more likely than PDs to interact frequently with students
may be more cognizant of these burdens and less routinely
encourage students to audition.

This study has several limitations. First, the match rate for
awayrotators atahost institutionwasdeterminedbysurveying
current ophthalmology residents. We did not survey fourth-
year medical students immediately following their residency
match. Because we only surveyed those who successfully
matched into ophthalmology, our finding that 19.3% of resi-
dents matched at a program where they rotated is likely an
overestimate for visiting medical students at large. Selection
bias may have further skewed the results in favor of away
rotations if respondents with more positive views of these
rotations were more likely to participate in the survey. More-
over, residents who did not have a home ophthalmology
department in medical school may have been more likely to
match at a program where they completed an away rotation.

In addition, several factors may have reduced the response
rate of the survey. Namely, the survey was distributed by the
AUPO Data Resource Committee in June 2020. In addition to
June being a relatively busymonth in education, the COVID-19
pandemic added unprecedented burdens to residency
programs nationwide, potentially limiting the number of
survey responses. The seven-question survey itself was
relatively short and straightforward.

Another consideration is that the responses by PDs and
MSEs may have been skewed during a pandemic when the
vast majority of away rotations were cancelled in 2020. As
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residency programs felt the absence of visiting students,
respondents may have overvalued the weight of away rota-
tions and overestimated the advantages conferred by
these electives. Because the initial survey was submitted to
the AUPO in January 2020 prior to the arrival of COVID-19 in
the United States, specific survey questions addressing the
impact of COVID-19 on recommendations for away rotations
were not included.

Furthermore, our survey of PDs and MSEs was subjective
in nature. For example, questions centered around whether
they typically recommend that students complete away
rotations and if they routinely interview away rotators, but
the frequencies of these recommendations or interview
practices were not quantified.

Additionally, our study did not investigate the complex
reasons for why some away rotators receive interviews from
theirhost programswhile others donot. Possible explanations
for not receiving an interview include lackluster clinical per-
formanceduring the rotation, inadequate time to interactwith
residencyselection committeemembers, orweaknesses in the
student’s application (i.e., lowboard scores or grades). Another
possibility is that students who auditioned ranked programs
lower due to unfavorable information they learned while on
the rotation, referred to as the “dirty laundry effect.”11

Finally, our study did not take geography into account. It is
unclear if the advantages for visiting students described in this
study are more pronounced in certain geographic regions of
the United States or if individual programs tend to have their
own unique policies. As away rotations can signal applicants’
geographical preferences for residency, future studies could
delineate the impact of away rotations on programs in
geographically proximate and disparate regions as the host
program. For example, would an applicant from the Midwest
whoauditionsat aprogramon theWestCoastbemore likely to
receive interviews from other West Coast programs, in
addition to the host program? Would he or she be less likely
to receive interviews fromprogramson theEast Coast or in the
South due to not auditioning and expressing interest in those
geographical areas?

The significance of ophthalmology away rotations has
becomemore relevant than ever during this year’s application
cycle in which the vast majority of away rotations nationwide
have been cancelled due to the COVID-19 pandemic.19,20

Virtually, all fourth-year medical students are unable to com-
plete away rotations in 2020, save those who do not have a
home ophthalmology department and would otherwise lack
exposure to the field, or those for whom an away rotation is
required for graduation or accreditation requirements. The
2021 ophthalmology match results may shed light on the
importance of away rotations due to their unavailability this
year. A potential consequence is that residency programsmay
favor their home medical students with whom they are more
familiaroveroutsidestudents, given their inability tomeetand
interact with away rotators.

Interestingly, some residency programs across specialties
are offering “virtual away rotations” or “virtual open houses”
as substitutes for traditional away rotations.25–28 These
“virtual away rotations” may include month-long virtual

lectures by the host institution’s faculty, virtual case
discussions, research opportunities, and chances to speak
with current residents to better understand the residency
program. “Virtual open houses” are another avenue for
programs to promote themselves to prospective students
and can include presentations by the PD, chair, and current
residents.25 However, the value of these virtual opportuni-
ties remains to be seen, as students are unable to see patients
and demonstrate their clinical and interpersonal skills to the
host programs. Nonetheless, the monumental effort on the
part of these programs to develop alternative “audition”
opportunities further emphasizes the value they place on
traditional away rotations to meet visiting students ahead of
the application season.

In summary, our study suggests that fourth-year medical
students who complete away rotations have a substantial
advantage during the ophthalmology residency selection
process at the interview selection stage. Away rotators are
significantly more likely to receive interview invitations from
their host institutions compared with other equally qualified
applicants. For some programs, they may also receive special
consideration by being ranked higher on a program’s rank list
and being more likely to match. However, advantages at these
later stages in the applicationprocess are less pronounced than
that at the initial interview invitation stage. Despite the
apparent benefits of away rotations, many applicants success-
fully match into ophthalmology residency each year without
having auditioned anywhere.Nonetheless, the increasing com-
petitiveness of the ophthalmology residency selection process
is reason enough for many students to go above and beyond to
secure a residency position. We hope our findings will assist
ophthalmology faculty and advisors in guiding fourth-year
medical students, and ultimately allow students to make
more informed decisions about pursuing away rotations as
they prepare for the ophthalmology match.
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