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Abstract

Objectives: Medical education is a continuum from medical school through residency to unsupervised
clinical practice. There has been a movement toward competency-based medical education prompted by
the Accreditation Council for Graduate Medical Education (ACGME) using milestones to assess
competence. While implementation of milestones for residents sets specific standards for transition to
internship, there exists a need for the development of competency-based instruments to assess medical
students as they progress toward internship. The objective of this study was to develop competency-
based milestones for fourth-year medical students completing their emergency medicine (EM) clerkships
(regardless of whether the students were planning on entering EM) using a rigorous method to attain
validity evidence.

Methods: A literature review was performed to develop a list of potential milestones. An expert panel,
which included a medical student and 23 faculty members (four program directors, 16 clerkship
directors, and five assistant deans) from 19 different institutions, came to consensus on these milestones
through two rounds of a modified Delphi protocol. The Delphi technique builds content validity and is an
accepted method to develop consensus by eliciting expert opinions through multiple rounds of
questionnaires.

Results: Of the initial 39 milestones, 12 were removed at the end of round 1 due to low agreement on
importance of the milestone or because of redundancy with other milestones. An additional 12
milestones were revised to improve clarity or eliminate redundancy, and one was added based on expert
panelists” suggestions. Of the 28 milestones moving to round 2, consensus with a high level of agreement
was achieved for 24. These were mapped to the ACGME EM residency milestone competency domains,
as well as the Association of American Medical Colleges (AAMC) core entrustable professional activities
for entering residency to improve content validity.

Conclusions: This study found consensus support by experts for a list of 24 milestones relevant to the
assessment of fourth-year medical student performance by the completion of their EM clerkships. The
findings are useful for development of a valid method for assessing medical student performance as
students approach residency.
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he goal of medical education is for trainees to be
able to competently practice medicine indepen-
dently by the end of their medical training.’
Accordingly, medical educators have sought instruments
to assess clinical competence through the continuum
from medical school, to residency, to unsupervised clini-
cal practice.?® This movement toward competency-based

medical education has been championed by numerous
stakeholders, including the Accreditation Council for
Graduate Medical Education (ACGME), American Board
of Medical Specialties, and CanMEDS.*® The ACGME
subdivided clinical competencies into six initial core com-
petencies. Each competency has defined domains of behav-
ior called subcompetencies, with specified intermediate
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steps toward competency termed milestones.® This com-
petency-based progression makes the fundamental skills
explicit for learners and teachers, and it allows for the
evaluation of learners against specific criteria.

In 2012 the ACGME mandated transition to the Next
Accreditation System, which involves implementation of
milestones specific to each specialty in an effort to
improve competency-based assessment.” Under this ini-
tiative, the ACGME led a group to define the milestones
specific to emergency medicine (EM), with five levels of
proficiency, beginning at Level 1 to reflect the compe-
tencies expected of a medical school graduate, through
Level 5, which is expected of a clinician after years of
clinical practice.®1°

Notably, while the Level 1 milestones are designed to
correspond to the level of competency of graduating
students entering residency, the graduate education
model of milestones has not yet been adapted to under-
graduate medical education. As a result, there is a need
for competency assessment of medical students as they
progress toward fulfilling the Level 1 milestones. Efforts
are under way by the Association of American Medical
Colleges (AAMC) to generate core entrustable profes-
sional activities (EPAs) for medical students entering
residency.’ These EPAs are means to translate compe-
tencies into clinical practice. However, the knowledge
and skills expected of medical students in fourth-year
EM clerkships both crosscut other clerkships and con-
tain unique EM-specific competencies. The objective of
this study was to identify milestones for assessing the
competence of fourth-year medical students on their
EM rotations.

METHODS

Study Design

During fall of 2013, we used a modified Delphi tech-
nique to identify the EM medical student milestones.
The Delphi technique is an accepted method for identi-
fying desired features of professionals by eliciting
expert opinions in successive rounds.'>'® It has been
used recently for internal medicine competencies among
others and is a rigorous method for achieving content
validity.'?*® In addition to building content validity, the
Delphi technique is an accepted method to develop con-
sensus by eliciting expert opinions through multiple
rounds of questionnaires.'*'® The institutional review
board determined this study to not be regulated.

Study Protocol

Initial Milestone Selection. We assembled a research
team (clerkship directors, assistant deans, and a medical
student) with diverse responsibilities to compile an ini-
tial list of milestones relevant to assessing fourth-year
medical students during their EM rotations. The team
performed a literature review including the ACGME
Emergency Medicine Milestones, the ACGME Internal
Medicine Milestones, the ACGME Pediatrics Milestones,
the Society for Academic Emergency Medicine primer,
and the report from the Task Force on National Fourth
Year Medical Student Emergency Medicine Curricu-
lum.%1® From these documents, the team assembled
an initial list of 39 milestones (Table 1). We then
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achieved consensus on these milestones using a modi-
fied Delphi technique modeled after studies conducted
by Hauer et al.'> and Wijnen-Meijer et al.,'® consisting
of two rounds of polling the expert panel to investigate
consensus.

Delphi Panel. The expert panel consisted of 23 partici-
pants from 19 institutions with diverse responsibilities
including four program directors, 16 clerkship directors,
five assistant deans, one student, and several milestone
experts (on the ACGME/American Board of Emergency
Medicine EM Milestone committee or leading EM mile-
stone assessment initiatives). Many panelists had multi-
ple roles. The selection for the expert panel used
purposeful sampling to obtain a range of views and also
included the research team. The research team identi-
fled the key roles desired on the expert panel and then
used snowball sampling to obtain a panel representing
the views of the stakeholders. Delphi polling was via
Qualtrics online survey platform. The response rate for
each round was 100%.

Round 1. In the initial round, participants rated “each
milestone based on the level of importance for an aver-
age fourth-year medical student (who may or may not
be going into EM) at the midpoint of their fourth year
to be competent in performing the potential milestone
by the end of their EM clerkship.” The experts rated
each milestone on a five-point scale (1 = absolutely do
not include, not important; 2 = not very important;
3 =kind of important; 4 = important; 5= very impor-
tant). Participants were asked to comment if they
thought items should be changed due to issues with
redundancy or clarity. Participants were also asked to
suggest additional milestones if they felt that an impor-
tant domain was missing.

Between rounds, investigators reviewed the results
and revised milestones based on comments from the
expert panel on issues of redundancy or to improve
clarity. Level of agreement was assessed for each mile-
stone.?>?® By this method, consensus was achieved
when a high level of agreement for a particular mile-
stone existed. High level of agreement required that
greater than 80% of the survey responses for a particu-
lar milestone included two contiguous values in the five-
point scale (e.g., high level of agreement was achieved if
more than 80% of responses were either a 4 or a 5 for a
particular milestone). A medium level of agreement
occurred between 70 and 80%, low agreement between
60 and 70%, and no agreement below 60%. Milestones
were then sorted for the next polling round into three
categories. The first category included milestones that
had high levels of agreement and mean scores greater
than 4.0. The second category included milestones with
either medium or high agreement, but with mean scores
less than 4.0 and milestones revised based on comments
for issues of redundancy or clarity. The third category
included milestones with low agreement.

Round 2. In the second round, participants were
provided with the aggregate results of the expert
panel, including the mean response for each milestone,
the standard deviation (SD), the mode, the level of
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agreement, and their responses during the first ques-
tionnaire. They again were asked to rate level of impor-
tance for the first and second category of milestones
(high and medium agreement). For the third category
(low agreement), they were asked to “please indicate
whether you agree with removing the following mile-
stones” (where 1 = disagree, keep this milestone; and
2 = agree, remove this milestone).

Consensus determination was made by high level of
agreement after the second round. Milestones in the
high and medium agreement categories following the
first round were included if they achieved high agree-
ment after the second round. Those who did not
achieve high agreement after the second round were
dropped. All of the milestones that were in the low
agreement category following the first round were
dropped after the second round.

Once consensus was reached after two rounds, the
list of milestones was shared with a volunteer reactor
panel consisting of 24 educators involved in both grad-
uate and undergraduate medical education. The reactor
panel was formed by a call for volunteers on the
Council of EM Residency Directors and Clerkship
Directors in EM (CDEM) list-serves. The panel mem-
bers each reacted through an on-line survey and dur-
ing one of two conference calls. We did not intend for
this group to supersede the expert panel, but rather to
provide broad-based reactive discussion to the pro-
posed milestones for the purpose of additional content
validity.

Data Analysis

At the end of each round, the mean, SD, mode, and
level of agreement were calculated for each milestone
using Microsoft Excel 2008. Comments were reviewed
for suggestions on whether to revise milestones based
on issues of redundancy or clarity, and a final list of
milestones was determined. Validity evidence was col-
lected through content (literature review and expert
panel), response process (e.g., ensuring instructions to
expert panel were clear), internal structure (revision for
clarity), and relation to other variables (mapping to EM
milestones and AAMC’s Core Entrustable Professional
Activities for Entering Residency [CEPAER]).2*

RESULTS

The results of the expert panel regarding the impor-
tance of each proposed milestone that a student should
be able to achieve by the end of the EM clerkship are
presented in Table 1. After the first round, 12 mile-
stones were revised based on participant comments on
issues of clarity or redundancy. There were 12 mile-
stones selected for removal due to low agreement
(confirmed during the second round) or because they
were consolidated into other milestones. One milestone
(basic life support/cardiopulmonary resuscitation) was
added based on comments. In the second round, the
12 milestones selected for removal had medium or
high levels of agreement to drop them. The 24 mile-
stones presented on the final list all had high levels of
agreement; consensus was achieved by the expert
panel.
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The initial 39 proposed milestones spanned 16 of the
23 competencies outlined by the ACGME for EM resi-
dents. The final 24 milestones cover 13 of the 23 compe-
tencies (Data Supplement S1, available as supporting
information in the online version of this paper). The
competencies that were not included in the final list are
also listed in Data Supplement S1.

DISCUSSION

The 24 milestones identified in this study are aligned
with the AAMC’s CEPAER, as well as the ACGME EM
milestones for residents to confirm content and relation-
ship to other variable validity."'" The EM medical stu-
dent milestones cover the majority of both the EM Level
1 milestones as well as the CEPAER.

These milestones include some skills integral to EM
practice, such as identification of “sick” patients,
focused differential diagnosis, and recognizing emer-
gency conditions. In addition, standard skills found in
other clerkships, such as the ability to perform history
and physical examination, professionalism, and commu-
nication, are included. It is important to remember we
were attempting to determine competencies for all stu-
dents in EM clerkships, not just those who will choose
EM for residency. Therefore, some of the EM specific
Level 1 milestones such as procedures and ultrasound
were not included, as graduates entering other special-
ties may not be expected to be competent in these
areas.

From the discussion involving the reactor panel, two
key themes emerged. The first is that context of differ-
ent institutions creates different expectations of their
medical students. Examples include the proposed mile-
stone “performs venipuncture or place IV” and use of
the electronic medical record. Some institutions expect
achievement of these milestones for their medical stu-
dents, while others do not find it important for medical
students to perform these tasks or lack the resources or
have policy issues that prevent students from perform-
ing these tasks. The second theme from the reactor
panel is that many panelists felt the list of 24 milestones
is too long, would be difficult to assess in 1 month, and
could be further consolidated. In response, we asked
the reactor panel which milestone within a competency
would be most appropriate for the assessment of medi-
cal students, and using the feedback of the reactor panel
we pared down the list of 24 into 15 milestones to
reduce redundancy within each ACGME competency
(Data Supplement S2, available as supporting informa-
tion in the online version of this paper). We present
both the full list and the abbreviated list for consider-
ation of EM medical student education leaders to begin
the discussion of which competencies should be
assessed. In the end, we believe that there should be a
core set of competencies for all fourth-year medical stu-
dents. However, programs may choose to add addi-
tional competencies based on their context and
priorities. For example, at University of Michigan Medi-
cal School, students are assessed on delivery of bad
news by a rigorously developed standardized patient
program. Therefore, advanced communication would be
determined to be a competency at this program.
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LIMITATIONS

The inherent limitation with the use of a Delphi panel is
the potential for bias. To address this we ensured that
the expert panel was of reasonable size and that the
experts included a variety of responsibilities to allow for
diverse opinions and maintained 100% response rate.
Nonetheless, we noted that while the process of provid-
ing the panelists the results of the entire panel to reflect
on prior to responding for round 2 is intended to create
consensus, some panelists were unmoved by the con-
sensus and maintained close to their original scores.
This was particularly noted on the context-related items
such as IV placement. Further, some of the EM subcom-
petencies were not included in the medical student mile-
stones. For graduating students entering EM, there will
need to be curricular content and assessment to
address the Level 1 milestones of these subcompeten-
cies.

In addition, this is an initial determination of mile-
stones requiring further validation and feasibility, pos-
sibly through the CDEM and medical student input.
These milestones are intended for fourth-year students
and may need adjustment for third-year students.?®
With EM being offered at more than 50% of medical
schools in the United States, the EM clerkship can
play a key role in helping students reach ACGME
Level 1 milestones and core entrustable professional
activities.?®

CONCLUSIONS

Our study found consensus support by experts for a
list of 24 milestones for competency assessment of
fourth-year medical students by the completion of
their EM clerkships. The findings are useful for devel-
opment of a valid method for assessing medical stu-
dent performance as the student approaches
residency. Notably, this allows each institution to
tailor its curriculum toward the goal of having its
students achieve these milestones by the end of their
EM clerkships.
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