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Abstract
Rationale: Few data have been published regarding scoring tools for
selection of postgraduate medical trainee candidates that have wide
applicability.
Objectives: The authors present a novel scoring tool developed to
assist postgraduate programs in generating an institution-speciﬁc
rank list derived from selected elements of the U.S. Electronic
Residency Application System (ERAS) application.
Methods: The authors developed and validated an ERAS and
interview day scoring tool at ﬁve pulmonary and critical care
fellowship programs: the ERAS Application Scoring Tool–Interview
Scoring Tool. This scoring tool was then tested for intrarater
correlation versus subjective rankings of ERAS applications. The
process for development of the tool was performed at four other
institutions, and it was performed alongside and compared with the

“traditional” ranking methods at the ﬁve programs and compared
with the submitted National Residency Match Program rank list.
Results: The ERAS Application Scoring Tool correlated highly with
subjective faculty rankings at the primary institution (average
Spearman’s r = 0.77). The ERAS Application Scoring Tool–Interview
Scoring Tool method correlated well with traditional ranking
methodology at all ﬁve institutions (Spearman’s r = 0.54, 0.65, 0.72,
0.77, and 0.84).
Conclusions: This study validates a process for selecting and
weighting components of the ERAS application and interview day to
create a customizable, institution-speciﬁc tool for ranking candidates
to postgraduate medical education programs. This scoring system
can be used in future studies to compare the outcomes of fellowship
training.
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In 2016, over 35,000 medical school
graduates applied to over 4,800 residency
programs in the United States (1). Graduate
medical training programs are tasked each
year with selecting candidates for
interview and ranking them through the
National Residency Match Program
(NRMP). The database used by these
programs, the Electronic Residency
Application Service (ERAS), gathers all
trainee-speciﬁc data in a single place.
Programs ﬁlter through these data to
determine which candidates they believe
are worthy of interview and potential
ranking through the NRMP.
Training programs may receive ERAS
applications for hundreds to thousands of
candidates each year. Selecting from among
this many applications is a laborious
process. Much of the selection process
entails considerable subjectivity regarding
which applicants programs choose for
interview or ranking. Many training
programs have developed internal scoring
tools for evaluation of applications;
however, many of these tools lack
objectivity. In addition, little has been
published about how these tools were
developed or validated (2, 3).
Because the ERAS application is
standardized and contains the same
variables for each candidate, it provides an
opportunity for the development of an
internally consistent process for
objectively selecting among candidates for
ranking. If the individuals selecting
applicants for a given program can agree
on the important variables and a process
can fairly weight each of these variables, a
standardized process for selection can be
developed, which may more closely
resemble the global assessment of those
involved in the selection process and
mitigate bias.
Due to the disparate nature of medical
specialties and the various missions of
individual training programs, a universal,
single scoring system will not work for all
residencies or fellowship training programs.
Each scoring system would need to be
tailored to the mission and training culture
of the individual training program. As a
result, the process by which the scoring tool
is developed and internally validated
becomes the generalizable element of the
tool and of applicable utility for a wider
audience.
We developed and validated a process
for selecting and weighting components of
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both the ERAS application and interview
day for use in ranking applicants for
potential selection to graduate medical
education training programs. This
process creates a repeatable and evaluable
scoring method for evaluating the ERAS
application, the ERAS Application
Scoring Tool, or ERAS Application
Scoring Tool (EAST). Combining this
with the similarly created Interview
Scoring Tool (IST) creates a reliable
scoring tool for applications and
interviews (the EAST-IST). This tool
represents a data collection process by
which programs can more rigorously and
reliably evaluate their selection criteria
over time. It would also allow for
quantitatively measuring fellowship
inputs (candidates) to compare with the
outputs of fellowship (graduating
fellows) in future studies.
This article describes the EAST-IST
development and weighting process, and
validates the resulting tool at ﬁve pulmonary
and critical care medicine training programs
to compare its performance over an
interview cycle with a “usual method” of
ranking candidates.

Methods
This study was approved by the institutional
review board at Indiana University
(Indianapolis, IN; primary institution
protocol no. 1405123506) and considered
exempt at the University of Nebraska
(Omaha, NE; institutional review board no.
562-15-EX). An institutional agreement was
obtained with The Ohio State University
(Columbus, OH), Wake Forest School of
Medicine (Winston-Salem, NC), and the
University of North Carolina (Chapel
Hill, NC).
Process Description

(See Appendix E1 in the online supplement
for a “how-to” document that outlines in
more detail the steps of this process.)
The ERAS application is comprised
of 26 distinct variables for all applicants.
These variables can be hierarchically
categorized into ﬁve groups: Academic
History; Written Lauds; Leadership and
Awards; Research and Publications; and
Miscellaneous (Figure 1). The 15 members
of the primary institution’s fellowship
committee iteratively agreed on which
components of the ERAS application and

interview day factors were important in
the ranking process for their institution
(those selected are highlighted in gray in
Figure 1). These variables were used as the
basis of our weighting process.
In the variable weighting process, each
member of the selection committee
individually allotted 100 “priority points” to
each level of the hierarchy (Appendix E1b
is a sample-weighting tool, and Figure 2
demonstrates how the weighting points
were used to calculate the variable
weights). In other words, each member
allotted a total of 100 points between the
EAST and the IST, to represent the
perceived relative importance of each of
these two components in the process. They
then allotted 100 points between Academic
History, Written Lauds, Leadership and
Awards, Research and Publications, and
Miscellaneous. Then, each individual
allotted 100 points to each of the
variables contained within each of these
categories. All 15 members of the selection
committee completed the weighting tool
independently, thereby reducing undue
inﬂuence on each other’s selected weights.
The structure of the weighting tool is such
that individual members do not know
their exact weights for each variable until
the calculation is completed.
After the weighting tools were
completed, author G.T.B. collected the
forms and calculated the variable weights.
These weights were unique to each
individual rater (see Figure 2 for an
explanation and sample calculation). The
ﬁnal program EAST-IST weights were
determined by calculating the mean of
each of the variables among all of the
members of the weighting group. These
program weights were combined with a
weight multiplier to develop the score
for each variable response option (see
Appendix E1c for response options and
multiplier values).

Evaluation of Intrarater Agreement for
the EAST Tool

To see how the EAST tool compared with
the traditional evaluation process for ERAS
applications, the 15 members of the primary
institution’s fellowship committee ranked
10 random, deidentiﬁed ERAS applications
from the 2012 interview cycle from 1 to 10
in descending order, with 1 being the most
desirable (henceforth referred to as the
“gestalt ranking”). This was done by each
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Interpersonal
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Other
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Volunteerism
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Figure 1. The U.S. Electronic Residency Application System (ERAS) application and interview day variables, categorized into a weighting hierarchy. The
ERAS Application Scoring Tool (EAST) variables are fixed on the ERAS application and are not changeable. The Interview Scoring Tool (IST) variables are
at the discretion of the training program (those listed here are done so as an example). The variables shaded gray are the ones selected by the primary
institution for their EAST-IST. AOA = Alpha Omega Alpha; COMLEX = Comprehensive Osteopathic Medical Licensing Examination; MSPE = Medical
Student Performance Evaluation; PhD = doctor of philosophy; USMLE = U.S. Medical Licensing Exam.

weighting group member individually,
generating 15 separate ranked lists.
After 4 weeks (enough time for
memory washout), each member
individually scored each of these same
applications again, this time using their
weighted EAST tool (see Appendix E2 for a
sample EAST form). The weights used in
this process were the individual’s weights
only, to account only for their preferences
in ranking. Members were unaware of their
variable weights and were blinded to the
scoring. The results of the EAST tool
process were another 15 separate 1–10
rankings of the 10 applications. For each
member of the committee, we then assessed
intrarater reliability by Spearman’s rank
correlation coefﬁcient, comparing the
applications’ ranks from the gestalt system
to the ranks derived from each reviewer’s
EAST weights.

Evaluation of the Program EAST-IST
Rank List versus Usual Method
Rank List

Next, the EAST-IST method was validated
by comparing it to the traditional method
of applicant ranking in the 2014 interview
season at the primary institution. Each
candidate was interviewed by six faculty
members who varied based upon the
interview day. In 2014, we interviewed
32 candidates for 6 fellowship positions.
The traditional method included a
ﬁve-point Likert scale with the following
four domains: Application and Academic
Record, Interpersonal Skills, Fit with the
Program, and Insight (see Appendix
E3 for the traditional method scoring
tools for each participating institution).
This tool was completed by all interviewers
immediately after the interview, and
generated a score (sum of the average
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Likert responses) for each candidate.
This score was used to compile an ordered
list that was used as the starting point
for our committee’s rank list meeting,
during which the ﬁnal rank list was agreed
upon.
In addition to our traditional method
of rank list development (described
previously here), interviewers also
completed the EAST (before the
interview day) and ISTs (immediately
after the interview) for each candidate.
The EAST-IST data were collected
electronically and the EAST-IST
scores were calculated by G.T.B. after
submission of the rank order list to the
NRMP. No committee members, including
the study authors, were aware of the
EAST-IST variable weights or scores
until they were tabulated after the rank
list submission. We then compared the
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EAST

Academic
History

Research and
publications

Leadership
and awards

Written Lauds
20

IST

55

15

Quality of
Medical School

30

3.3

Other Degree

15

1.65

Quality of
Residency

35

3.85

USMLE or
COMLEX scores

20

2.2

40

45

Miscellaneous
20

5

EAST priority points: 55
Academic History priority points: 20(%)
USMLE scores priority points: 20(%)
Calculated USMLE variable weight

55
x 0.20
x 0.20
2.2

Figure 2. Sample calculation of the U.S. Electronic Residency Application System (ERAS) Application Scoring Tool–Interview Scoring Tool (EAST-IST)
weighting tool. This figure represents one person’s hypothetical calculated variable weights. Each level of the hierarchy is represented by the different
colored boxes. In the weighting process, each member of the committee is asked to allocate 100 “priority points” to the components of each level of
the hierarchy. Committee members may use any numbers, so long as each hierarchy level adds up to 100. For example, in the first level (yellow boxes),
this committee member has allotted 55 points to the EAST tool and 45 points to the IST. The variable weight calculation is shown in the box. The
levels of the hierarchy are multiplied to create a single weight for each variable (calculated weights for the variables are in the gray boxes). Please note
that not all variables within the EAST or IST are shown for space reasons. COMLEX = Comprehensive Osteopathic Medical Licensing Examination;
USMLE = U.S. Medical Licensing Exam.

submitted NRMP rank order list to the
rank list generated by the EAST-IST using
Spearman’s rank correlation coefﬁcient.
Multicenter Validation

Finally, we performed the EAST-IST
development and validation at four other
pulmonary and critical care programs
during the 2015 interview season. The
characteristics of each program are shown in
Table 1. Using the same iterative process
described previously here, each program
selected their own EAST-IST variables to be
included, and then invited selected faculty
members (often the fellowship committee)
to perform the weighting of these variables.

Program directors were allowed to
select the faculty members they thought
most appropriate to participate in the
EAST-IST variable selection and weighting.
Author G.T.B. calculated the programs’
weights. Each program completed the
EAST-IST scoring in addition to their
traditional method of applicant evaluation
(each traditional method can be found in
Appendix E3). Program directors and
faculty members were blinded to the
EAST-IST weights. After each programs’
NRMP rank lists were submitted, the mean
EAST-IST scores for each applicant were
calculated and candidates were ranked
according to the EAST-IST score. We

then compared each program’s submitted
NRMP rank order list to the rank list
generated by the EAST-IST using
Spearman’s rank correlation coefﬁcient.

Data Collection and Statistical
Analysis

EAST and IST data were collected and
managed using Research Electronic
Data Capture (REDCap) hosted at
Indiana University (4). We used Stata
v13 (StataCorp, College Station, TX)
for all statistical analysis, using twosided statistical tests with an a level
of 0.05.

Table 1. Characteristics of the Participating Pulmonary and Critical Care Training Programs, including the Primary Development
Program (Program 1)
Program

1
2
3
4
5

No. of Fellows
Matched
(in the Year of Study)

No. of Faculty
Participating
in the Study

No. of
Candidates
Ranked in 2015

EAST Evaluations
per Ranked
Candidate

6
4
4
6
4

15
7
9
9
7

26
32
43
39
36

6.0
2.2
3.3
3.9
2.6

IST Evaluations
per Ranked
Candidate
6.0
1.9
3.3
4.5
2.4

Definition of abbreviations: EAST = U.S. Electronic Residency Application System Application Scoring Tool; IST = Interview Scoring Tool.
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Results
Primary Program EAST Tool
Intrarater Agreement

We ﬁrst compared each of the 15 faculty
members’ gestalt rankings with the EAST
rankings on the 10 randomly chosen
applications (using only their own variable
weights). For each individual faculty member,
Spearman’s rank correlation coefﬁcient ranged
from 0.59 to 0.93, with a mean of 0.77.
Primary Program Comparison of the
EAST-IST with the Traditional Method
of Candidate Selection

Figure 3 demonstrates the scatter plot of
the EAST-IST ranking process versus the
submitted NRMP rank list, derived via
the traditional method (program 1 is the
primary program’s development results).
The Spearman’s rank correlation coefﬁcient
was 0.77. The EAST-IST was able to select
10 of the top 11 candidates selected via the
traditional method. Of candidates ranked
in the top tertile by the traditional method,

10 of 11 fell into the top tertile by the
EAST-IST ranking process, a sensitivity of
91%; the corresponding speciﬁcity was 95%.
Multicenter Validation—EAST-IST
versus Traditional Methods

Table 1 demonstrates the characteristics of
the participating programs. Figure 3
demonstrates the scatter plots for all
participating programs. The Spearman’s rank
correlation coefﬁcients were 0.54, 0.72, 0.84,
and 0.65. The ability of the EAST-IST to
correctly identify which candidates were
ranked in the top tertile by the traditional
methods was different in each program, with
sensitivities of 69, 47, 92, and 58%, and
speciﬁcities of 84, 73, 96, and 79%, respectively.

Discussion
The process of selecting candidates to a
postgraduate medical education program is
fraught with subjectivity (5). To our
Program 2

20
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Applicant Rank, NRMP
Rank List

30

30
20
10
0

0
0

10
20
30
Applicant rank, EAST-IST

40
30
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10
0

0

10 20 30 40 50
Applicant rank, EAST-IST

0
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Applicant rank, EAST-IST

Program 5

Program 4
40

40
Applicant Rank, NRMP
Rank List

Applicant Rank, NRMP
Rank List

Program 3

40
Applicant Rank, NRMP
Rank List

Applicant Rank, NRMP
Rank List

Program 1

knowledge, this is the ﬁrst study that
validates a process for weighting and
scoring applicants to postgraduate medical
education programs with external validity.
The EAST tool demonstrated high
intrarater correlation with gestalt
application rankings, and the EAST-IST
correlated well with the NRMP rank lists
generated by traditional methods at ﬁve
pulmonary and critical care medicine
fellowship programs.
Little has been published regarding the
process of developing postgraduate medical
application scoring tools. In 1989, an
application scoring form and interview
scoring form were described from George
Washington University Medical Center (2),
demonstrating the utility of a scoring
system for uniformity and objectivity at a
radiology program at single institution. In
2006, a scoring tool was developed at a
single orthopedic surgery residency, and
was shown to be more effective at
predicting in-training exam scores, board
scores, and appointment to chief resident

30
20
10

30
20
10
0

0
0

10 20 30 40 50
Applicant rank, EAST-IST

0

10 20 30 40 50
Applicant rank, EAST-IST

Figure 3. U.S. Electronic Residency Application System (ERAS) Application Scoring Tool–Interview Scoring Tool (EAST-IST) versus submitted National
Residency Match Program (NRMP) rank lists using traditional methods at four validation programs. Spearman’s r: program 1, r = 0.77, P , 0.01;
program 2, r = 0.54, P , 0.01; program 3, r = 0.72, P , 0.01; program 4, r = 0.84, P , 0.01; program 5, r = 0.65, P , 0.01.
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than individual predictors (U.S. Medical
Licensing Exam I score, Alpha Omega Alpha
status, junior year clinical clerkship scores)
(3). The contents of these scoring forms were
not designed for external generalizability, and
the process by which they were developed
or weighted was described in a way that
limited their more generalized use.
There is considerable literature in
human resource management and
psychology journals that outlines best
practices for reducing bias in the candidate
selection process (6). There are few data
that postgraduate medical education
selection programs have integrated these
practices (7). Recent studies have
demonstrated considerable and seemingly
arbitrary bias in even the most important,
complex, person-related decisions (8)—one
recent study suggested that irrelevant
extraneous variables (e.g., time of last meal)
can have considerable effect on judicial
rulings regarding parole (9).
The EAST-IST process outlined in this
report attempts to minimize some types of
bias as much as possible by using what
James Suroweicki has termed the “wisdom
of crowds” to assign a strict weight to each
potential variable, rather than relying on
a largely subjective evaluation of a
candidate’s application and interview skills
(10). This collective wisdom requires that
the crowd adhere to four conditions: (1) a
true diversity of opinions; (2) independence
of those opinions; (3) decentralization of
experience; and (4) a suitable mechanism
for aggregation of opinions.
The EAST-IST weighting process
aggregates opinions from a variety of
diverse, independent, and decentralized
individuals (faculty members) to develop
weights that represent the desired candidate
traits of the group as a whole. This requires
that those who participate in the process
come from varied backgrounds, work in
diverse areas within the institution, and are
able to project their own independent voice
for what is important in selecting candidates
for training. The EAST-IST process
attempts to protect this independence by
having each individual perform the
weighting tool independent of the input of
others. Diversity and decentralization are
accomplished through the makeup of the
committee.
Although our study did not attempt to
prove that this process mitigates bias, an
adherence to the EAST-IST evaluation at
least allows for a standardized evaluation of
522

each candidate with a wider input than was
previously available. Because this study
evaluated the process for development of a
tool, it allows for applicability across a
variety of different programs and specialties.
It is natural and reasonable that different
programs will, by design, select different
components of both the EAST and IST
portions of the tool to reﬂect their unique
goals and priorities in selecting training
candidates. Only a process for variable
selection and weighting would be applicable
to a heterogeneous population of programs.
Strengths and Limitations

The tool created by the process described
here allows for several advantages over
typical traditional ranking systems. First,
because the evaluator does not have to
directly compare one application to the
others, it does not require the evaluator to
have knowledge of the other applicants’
quality to effectively evaluate the quality of
the candidate. Because the application and
interview days are split into discrete,
weighted data points, an evaluator could
even be interrupted in the evaluation of a
single candidate and be able to return to
that evaluation with relative ease. Several
participants self-reported that completion
of this tool took no more time than the
traditional methods of candidate
evaluation. Second, as the same weights are
used over time, a program can compare the
quality of candidates from year to year
reliably. Alternatively, a program could use
the same variable weighting process to
reformulate the EAST and IST variables
and weights from year to year to capture a
dynamic mission, training culture, or
selection committee. Third, this weighting
process values equally the input of all
participants, allowing all voices to be
equally valuable. Finally, using a weighting
process allows the members of a program
to know precisely how its committee values
the variables, allowing for discussion and
transparency to the program—and
potentially even to applicants.
It also has advantages over a more
traditional, unweighted individual scoring
method, as the weights are able to represent
the input of a larger number of individuals
than can generally interview a candidate.
This can help to include the input of more
individuals into the scoring process, even if
they are unable to participate in the
interview process. In addition, a weighted
process can help programs more precisely

quantify their values and focus on those
values as they rank candidates.
Our study has several limitations. First
and foremost, comparison of the tool to
gestalt rankings and a “traditional method”
are likely not the most ideal outcomes with
which to compare this process. An ideal
tool would be able to predict which
candidates best ﬁt the values and goals of
the fellowship—this can only be
determined after the candidate has begun
the process of training. Ultimately,
programs want to be able to predict the
quality of candidates that ﬁnish their
program; however, this would reﬂect both
the quality of the candidate and the
effectiveness of the training program.
Future research should address how this
tool is able to predict both the newly
arrived candidate (reﬂecting only the ﬁt of
the candidate with the program) and
graduates of the program (reﬂecting ﬁt and
program quality). Our study simply
demonstrates this process to be comparable
to a usual method. Second, we only
validated this process within pulmonary
and critical care fellowship training
programs, which are generally considerably
smaller than residency programs. Finally,
not all geographic regions of the country
were represented by our sampling of
programs.
Future Research

This tool has potential value to any
postgraduate training program that uses
ERAS. This methodology allows the
quantitation of the inputs of fellowship.
Further studies are planned to apply this
methodology for quantitating the outputs of
fellowship (fellow graduates) based upon
program-speciﬁc criteria, using the same
process for selection of variables and
weighting. Once this is complete, the inputs
can be compared with the outputs, and a
more rigorous evaluation of those
factors that select high performers can
be carried out.
Conclusions

This study validates a process for selecting
and weighting components of the ERAS
application and interview day to aggregate
them into a customizable single tool for
scoring candidates to postgraduate
medical education programs. The scoring
tool correlates highly with individuals’
gestalt rankings of selected ERAS
applications, and also correlates in a
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moderate to high fashion when compared
with NRMP rank lists at ﬁve pulmonary
and critical care training programs. This
process and subsequent tool needs to be
validated in a larger cohort of diverse
residencies and fellowships. It can then be

used for comparison to trainee
performance during and at the conclusion
of training. n
Author disclosures are available with the text
of this article at www.atsjournals.org.
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