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OBJECTIVE: To determine if any of the unique elements of
the applications of medical students who were granted
interviews to an orthopedic residency program correlate
to the program’s final rank order list of candidate residents.

DESIGN: Eight domains of the standard residency applica-
tion were considered as independent variables for 36
applicants. Personal, identifying information was removed
from the application material within each domain, thus
blinding the application domains for 5 core faculty mem-
bers from the program to review and rank independently.
These 8 domain rank lists were then compared to the pro-
gram’s final rank list order to determine the correlation of
each domain with the final rank list order.

SETTING: Academic medical center.

PARTICIPANTS: Applicants to a university-based ortho-
pedic surgery residency program who were granted
interviews in the 2016 academic year.

RESULTS: Two domains of the application correlated
with the final rank list order: interview and personal
statement. None of the other domains had a significant
correlation with the final rank list order. Interobserver
variability among the faculty members was high for the
rankings of the different domains.

CONCLUSIONS: Interview and personal statement
were the only domains within the application that had
correlation with the final rank list for an orthopedic resi-
dency program. A better understanding of how these 2
components affect the rank list may provide opportunity
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INTRODUCTION

There has been a substantial growth in medical school
graduates applying to orthopedic residency positions
without a concomitant increase in available orthopedic
training positions. In 2015, there were 1062 total
applicants to orthopedic surgery residencies with an
orthopedic match rate of only 66%."

Applications for orthopedic residency positions con-
tain information in multiple domains. These applications
must be screened and narrowed down to a much smaller
group to which interviews are extended. In most pro-
grams, at the conclusion of interviews all application
information is reviewed together as a whole and utilized
to create the program’s final rank list. Numerous studies
have reviewed screening methods for granting inter-
views.”” There is less literature, though, that examines
how the final rank list is determined after review of all
variables from interviewed candidates, including the
subjective component of the interview itself.

Program directors have been queried as to the impor-
tance of individual application variables to the overall
orthopedic residency application. In one study, program
directors stated the most important components were
class rank, formality/politeness at interview, personal
appearance, United States Medical Licensing Exam
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(USMLE) Step 1 score, and participation in an extern-
ship.4 Faculty surveyed in another study said the most
important elements to an application were externship
performance, class rank, and interview performance.’
While these studies show some agreement in certain ele-
ments and provide valuable information, they are often
done through surveys and are based solely on perceived
importance of various domains within an application.

Furthermore, there is no clear consensus among appli-
cants as to which item of their application they perceive
as most important to successfully obtaining an orthope-
dic residency position. One study surveyed orthopedic
applicants and showed their perceived importance was
externship performance, letters of recommendation
(LOR), and USMLE Step 1 score.’ A similar study by Hun-
tington et al. showed agreement in perceived impor-
tance of board scores and performance at that
institution’s away rotation, but their survey showed that
applicants also believe the interview to be a top ranking
criterion.® These studies along with others indicate that
there are no wuniversally agreed-upon application
domains among applicants or reviewers that are more
important than other domains to the overall application.

The purpose of this study is to determine if any of the
unique elements of medical students whom were
granted interviews to an orthopedic residency program
correlate to the program’s final rank order list of candi-
date residents. We hypothesize that there will be a differ-
ence between the individual contributions of each
element in the application to the final program rank list.
A better understanding could, in turn, lead to opportuni-
ties for process improvement.

METHODS

This study was conducted at a university-based orthope-
dic residency program. For the 2016 academic year, 395
applications were received and reviewed from the Elec-
tronic Residency Application Service (ERAS) by the resi-
dency selection committee. Interviews were offered to
49 (12.4%) of those applicants, of whom 36 (9.1%) ulti-
mately interviewed. The applications for these 36 appli-
cants were deidentified, separated into their individual
domains, and randomized utilizing a computerized ran-
dom number generator. These were then distributed to
5 core attending orthopedic surgeons who were part of
the residency selection committee. Exemption from
Institutional Review Board was determined by the
authors based on institutional policy.

Eight elements of the residency application were con-
sidered as independent variables (domains). These
included: (1) LOR, (2) medical school dean’s letter, (3)
personal statement, (4) USMLE Step 1 and 2 scores, (5)

educational profile (i.e., schools attended), (6) scholarly
activity, (7) personal photograph, and (8) interview per-
formance. Each application contained 3 to 4 LOR from
attending orthopedic surgeons, each often reflecting a
student’s performance on an externship performed at
the writer’s institution. The dean’s letter more often
discussed the student’s performance in medical school
as a whole and personal attributes of the applicant. The
educational profile domain listed all undergraduate,
graduate, and medical schools attended with their asso-
ciated degrees obtained and fields of study as listed
under the “Medical Education” and “Education” sections
of ERAS. The scholarly activity domain included publica-
tions and research-related endeavors as listed under the
“Publications” section. The personal photograph
domain consisted of the photograph submitted to the
ERAS service for the student’s application.

Applicant rankings were created by each of the 5
reviewers after reviewing a single domain in a blinded,
independent fashion. The 5 independent rank lists that
were generated for each of the independent domains
were then averaged into one by determining a mean
ranking among the 5 attending for each applicant within
the domain, thus creating one rank order list for each of
the 8 domains for each applicant. The rank list for the
USMLE Step 1 and 2 scores domain was the same for all
raters; it was created by adding the scores of the 2 exams
and sorting the combined score from greatest to least.
USMLE Step 1 scores ranged from 216 to 271
(mean = 243), and USMLE Step 2 scores ranged from 235
to 276 (mean =251). There were 2 students who had
not taken USMLE Step 2 before the interview, and for
those students USMLE Step 1 score was doubled and fac-
tored in with the others. For the interview domain, each
applicant was interviewed blindly without any applica-
tion data available to the interviewer. Interviews
occurred in our standard fashion, where 2 faculty mem-
bers interviewed each applicant for 12-15 minutes.
Because an odd number of faculty members participated
in this study (5), one of the interview rooms had one fac-
ulty that was blinded while the second faculty member
in the room was not blinded as to the applicant. The
other 4 faculty involved with the study were divided
into 2 rooms. Other interviews occurred with other fac-
ulty not related to the study in accordance with our
usual interview processes. A rank list for the interview
domain was created immediately following the final
interview. Two pairs of interviewers submitted their
interview rank lists as one combined, averaged list.

At the conclusion of the creation of the rank lists for
each domain, the 5 members of the residency selection
committee participating in the study met and were pro-
vided with the complete applications for each applicant.
A final rank list was then created in the standard fashion
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for the program utilizing a modified Delphi process. The
Delphi process determines a consensus on a topic by
surveying a panel of experts on the topic through multi-
ple iterations, thereby ultimately focalizing toward a
common agreement.” The modified process conducted
by the committee is led by one core member moderator
who facilitates the ranking of the candidates through
multiple surveying and ultimate consensus of all five
core faculty members based on discussion and open
availability of all information contained within the appli-
cations. This final rank list was then compared to the
lists generated for each domain to determine the relative
impact of each variable upon the final rank list.

Reviewer rank lists of each component were com-
pared to the final rank list using nonparametric, multiple
regression of ranks to determine the correlation of each
domain with the final rank list order. A p value of <0.01
was considered statistically significant. Additionally,
inter-relator reliability was assessed comparing the rank
lists when simplified into subsections of High (ranks 1-
12), Medium (ranks 13-24), and Low (ranks 25-36). For a
reviewer, each variable was re-reviewed blindly and sim-
ilarly simplified into subsections so that intrarater reli-
ability could also be determined.

RESULTS

There were 2 domains that significantly correlated with
the final rank list: the interview domain (Spearman corre-
lation coefficient, r=0.526, p <0.001) and the personal
statement domain (r=0.343, p <0.001) (Table 1). The
educational profile domain had a small correlation that
approached significance (r=0.175, p=0.019). No other
domains significantly correlated to the final rank list.
Multiple domains correlated amongst one another
(Table 2). The board score domain had significant
inverse correlations with scholastic activity (r = —0.300,
p <0.001), interview (r=-—0.227, p=0.002), and

TABLE 1. Correlation of Domains with Final Rank List

Domain Spearman Correlation p Value
Coefficient (r)

LOR 0.118 0.113
Dletter 0.088 0.239
PS 0.343 <0.001
Boards -0.079 0.290
EduProf 0.175 0.019
SchActiv 0.133 0.074
Picture 0.053 0.484
Interview 0.526 <0.001

TABLE 2. Stafistically Significant  Correlations of  Domains
Amongst Each Other

Domains r p Value
LOR/Interview 0.193 0.009
Dletter/EduProf 0.422 <0.001
PS/Interview 0.192 0.010
Boards/SchActiv —0.300 <0.001
Boards/Picture -0.319 <0.001
Boards/Interview -0.227 0.002

r, Spearman Correlation Coefficient; LOR, letters of recommendation; Dlet-
ter, dean's lefter; PS, personal statement; EduProf, educational profile;
SchActiv, scholastic acfivity.

personal photograph (r=—0.319, p <0.001). The inter-
view domain had significant positive correlations with
the personal statement domain (r=0.192, p=0.010)
and the LOR domain (r=0.193, p =0.009). Finally, the
educational profile domain correlated with the dean’s
letter domain (r = 0.422, p <0.001).

There was substantial variability in the independent
rank lists utilized to create averaged rank lists for each
domain (Table 3). The interobserver reliability for all
domains except for interview displayed low agreement
with kappa (k) values less than 0.25. The interview
domain indicated moderate interobserver agreement
with a « value of 0.43.

Furthermore, there was substantial variability for the
one reviewer that reconducted a blinded review of the
domains in order to examine intraobserver reliability.
The individual’s intraobserver agreement was low for all
domains with « values of 0.207, 0.208, 0.291, 0.062,
0.042, and 0.005 for the personal photograph, LOR, per-
sonal statement, dean’s letter, educational profile, and
scholastic activity domains, respectively.

DISCUSSION

While there are numerous studies that report perceived
importance of application components to the overall

TABLE 3. Inferrater Reliability Among Domain Rankings

Domain kappa («) 95% Confidence Interval
LOR 0.108 0.035-0.181
Dletter 0.113 0.040-0.186
PS 0.208 0.135-0.281
EduProf 0.133 0.060-0.206
SchActiv 0.241 0.168-0.314
Picture 0.188 0.115-0.261
Interview 0.433 0.360-0.506

LOR, letters of recommendation; Dletter, dean's letter; PS, personal state-
ment; EduProf, educational profile; SchActiv, scholastic activity.

LOR, letters of recommendation; Dletter, dean's letter; PS, personal state-
ment; EduProf, educational profile; SchActiv, scholastic activity.
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orthopedic residency application, our data indicates that
few of the listed application components actually have a
significant impact on the final rank list created by the
program after those applicants have been selected for an
interview. In fact, our study found that once an appli-
cant is granted an interview, only the interview perfor-
mance and the personal statement have any correlation
to the final rank list. This contrasts what other studies
have shown to be perceived paramount components of
an application. In one study, 19% of faculty even stated
they do not place any importance on personal state-
ments.” Surveyed faculty may have acknowledged the
interview as an important factor, but they have often
placed the objective measures of class rank, grades, or
USMLE scores to be of paramount importance.*/s’s‘9
While these factors may play a role in the initial screen-
ing process of all applications or to overall match suc-
cess, our study indicates that they do not play any role in
the assignment of final rank amongst those who are ulti-
mately interviewed.

Interview performance and personal statement are
highly subjective components of the application. They
can be considered part of the candidate’s “affective
domain,” and as such can be notoriously difficult to mea-
sure.”'!'" Even if utilizing solely for a “rule-out” pur-
pose, any psychopathology that may be indicative of
future troublesome behavior may be masked in a care-
fully constructed essay or 12-minute interview. Further-
more, the components of these domains that may be
contributing to the overall ranking may be far more arbi-
trary; indeed one study showed that interviewers do
take personality into consideration simply by uncon-
sciously choosing those that mirror their own."”

‘While these factors may foster a sense of camaraderie
and similar work styles, little data supports it as a predic-
tor of resident outcome. In fact, literature supports
more objective components of an application as predic-
tors of outcome, such as USMLE Step 1 and medical
school grades.”'>'*'> This indicates that possibly some
of the most time-consuming and subjective components
for programs to review in an overall application are
indeed guiding the selection of residents, while the
more straightforward and overtly ranked components
are the ones that predict outcome.

Our study also indicated that certain components of
an application correlate to one another. For one, board
scores inversely correlated with scholastic activity, inter-
view, and personal photograph. This may be possibly
due to a complacency effect of scoring well on USMLE
exams; those that score high may not be as incentivized
to perform additional scholastic activity and may pre-
pare less for their subsequent interviews due to overcon-
fidence. Inversely, those that perform poorly on the
USMLE exams may augment their application with

additional scholastic activity and have more motivation
in the interview. The correlation of board score with
personal photograph may be more enigmatic. Kleisner
et al. showed that there is positive relationship between
perceived intelligence when judging photographs and
actual intelligence quotient for men only, and indeed
most of the applicants in the study were men.'® The
inverse correlation with photograph ranking may be due
to a similar additional attention to detail and preparation
for application photographs by those who have not per-
formed as well on the USMLE exams.

Interview performance correlated to personal state-
ment and LOR. The interview performance and personal
statement both are reflective of a common affective
domain, and one may expect them to correlate as
such.'’ Additionally, letter writers may have been posi-
tively influenced by the same personality traits of the
applicant, which in turn may have garnered stronger let-
ters. Finally, the correlation of educational profile and
dean’s letter may simply reflect a common affinity by
raters for certain medical schools over others, as one
may often construe from which program a student is
based upon cues in the dean’s letter.

The lack of strong interobserver and intraobserver
reliability emphasizes the subjective and arbitrary
nature of how individual components of an application
are reviewed. Additionally, it displays that there are no
common agreed-upon criteria in quantifying many of
the individual components of an application. While
interview performance and personal statement may
have ultimately correlated to the final rank list, there
was substantial variability in what raters considered to
be a strong interview or statement. A common ground-
work in which to rate each domain could provide for a
more consistent ranking of domains. If the domains
could be reproducibly ranked, then one could reliably
measure them against outcomes such as resident per-
formance in order to make an educated decision as to
what components should be weighed differently to
make a final rank list.

One limitation of this study is that it only considers
applicants that were granted interviews. While this
study indicates that only interview performance and per-
sonal statement factor into the final rank list of inter-
viewed applicants, one cannot determine which of the
other components may have been involved in the initial
interview selection. While other components likely
played a role in interview selection, this study does sup-
port the idea that once an interview is granted, objective
measures such as board scores no longer play a signifi-
cant role in final ranking.

Another limitation is the fact that while the applica-
tion domains were de-identified, reviewers may not have
been completely blind to certain domains. For one,
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while all of the applications were reviewed for the grant-
ing of interviews by only one faculty member, that fac-
ulty member was one of the core who participated in
the study so he may have still been able to identify some
candidates based on his knowledge of all applications to
the program. However, given the volume of applications
and the time lag between interview offerings and the
completed interviews, we believe this information had
minimal carry-over from the interview selection process
to confound the study. The study, though, does involve
some applicants of whom the faculty members had prior
knowledge, such as those that had performed extern-
ships at the program’s institution, so the interview
domain may not have been completely blinded for those
applicants. Finally, certain domains of the application
could potentially have overlapping information. For exam-
ple, the dean’s letter may mention scholarly activity pur-
suits or discuss the applicant’s educational profile.

Other limitations may involve the weighting of various
core members’ influences on the final rank list. The mod-
ified Delphi approach assumes a common consensus of
all faculty members with equal input, while in actuality
some faculty members may be more vocal or may have
opinions that are more heavily weighted in the group
discussion. There was also variability in the submission
of the interview performance rankings; 2 pairs of inter-
viewers submitted combined lists and one submitted his
own list. The combined lists likely were influenced dif-
ferently by each member of the pair, while individually
submitted lists prior to any discussions may have pro-
vided more independent data. Therefore, the individu-
ally submitted list received slightly greater weighting in
the average over the paired lists. Finally, the data gath-
ered represents a snapshot of only one interviewing
cycle of one program; findings may not necessarily be
representative of other programs. Future studies may
involve multiple programs or may examine comparisons
of individual rater’s contributions to final rank lists.

CONCLUSIONS

Overall, our study indicates that for interviewed appli-
cants, the interview performance and personal state-
ment are the only application domains that correlate
to the applicant’s final ranking. These are the 2
domains that provide the most insight into the
applicant’s personality and behavioral attributes.
Quantifiable measurements for these behavioral attrib-
utes may help to decrease variability of component
rankings and allow reliable comparisons to resident
outcomes. Knowledge of how these reported applica-
tion domains contribute to the final rank list may allow

programs to more efficiently and better manage their
application review process.
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