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ABSTRACT

Background In competency-based medical education, subcompetency milestones represent a theoretical stepwise description
for a resident to move from the level of novice to expert. Despite their ubiquitous use in the assessment of residents, they were
not designed for that purpose. Because entrustable professional activities (EPAs) require observable behaviors, they could serve as
a potential link between clinical observation of residents and competency-based assessment.

Objective We hypothesized that global faculty-of-resident entrustment ratings would correlate with concurrent subcompetency
milestones-based assessments.

Methods This prospective study evaluated the correlation between concurrent entrustment assessments and subcompetency
milestones ratings. Pediatric residents were assessed in 4 core rotations (pediatric intensive care unit, neonatal intensive care unit,

general inpatient, and continuity clinic) at 3 different residency training programs during the 2014-2015 academic year.
Subcompetencies were mapped to rotation-specific EPAs, and shared assessments were utilized across the 3 programs.

Results We compared 29 143 pairs of entrustment levels and corresponding subcompetency levels from 630 completed
assessments. Pearson correlation coefficients demonstrated statistical significance for all pairs (P < .001). Multivariate linear
regression models produced R-squared values that demonstrated strong correlation between mapped EPA levels and
corresponding subcompetency milestones ratings (median R* = 0.81; interquartile range 0.73-0.83; P < .001).

Conclusions This study demonstrates a strong association between assessment of EPAs and subcompetency milestones
assessment, providing a link between entrustment decisions and assessment of competence. Our data support creating resident
assessment tools where multiple subcompetencies can be mapped and assessed by a smaller set of rotation-specific EPAs.

Introduction

Over the past decade, we have witnessed a transfor-
mation of medical education and training to a
competency-based model. This new paradigm em-
phasizes a contextual and developmental approach to
medical education and training with the promise of
more proficient physicians and ultimately improved
safety and quality of patient care.'™ In the movement
toward competency-based medical education, each
specialty developed subcompetencies in each of the 6
Accreditation Council for Graduate Medical Educa-
tion (ACGME) competency domains with milestones
levels that represented a blueprint for the develop-
ment of knowledge, skills, and attitudes germane to
their field.® While 51 subcompetencies were devel-
oped in pediatrics, 21 were identified for tracking
during residency training.”® It was never the intent
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Editor’s Note: The online version of this article contains faculty-of-
resident global rotation assessments and specific entrustable
professional activities for each of the 4 rotations.
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that these theoretical milestones would serve as an
assessment tool, but rather they represented a shared
mental model to track trainee progress over time, and
serve as a roadmap for individual improvement.®’
Many programs have nevertheless employed the
subcompetency milestones as a direct assessment
tool, as these milestones ratings are the accepted
ACGME standard in the required semiannual report-
ing of resident competence. Challenges with this
approach include the milestones’ lengthy descriptions,
wide range of applicability, and room for interpreta-
tion.®'%13 Most importantly, the subcompetency
milestones are a theoretical construct, and while they
provide a roadmap for moving from novice to expert,
they do not necessarily reflect specific observable
behaviors.'?

Entrustable professional activities (EPAs) require
observable behaviors and skills that support deci-
sions to trust a trainee to independently perform
within a particular field.">™'® In the context of
competency-based medical education, EPAs repre-
sent an attractive assessment tool for several reasons:
they are easily observed and reliably assessed®”"'%!7;
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sox Dreyfus-Based 5-Level Novice-to-Expert Entrustment
Scale

Resident trusted to perform this activity. . .

= Level 1 ...as an observer and/or assistant

= Level 2 .. .under proactive, ongoing, and direct supervision
= Level 3 ...under indirect or reactive supervision

= Level 4 ...mostly independently and supervise more junior
learners

= Level 5 ...completely independently and teach/model at
level of master clinician

entrustment incorporates supervision and safety
considerations'®2% and competence is implicit in
the eventual entrustment of trainees to perform
EPAs.'?21-22 Because EPAs are directly observable,
they may serve as a potential link between the
theoretical framework of subcompetencies and
point-of-service clinical practice.'®**>° From a
practical perspective, if multiple subcompetency
milestones ratings are correlated to single entrust-
ment decisions, an approach that utilizes EPAs as
assessment tools may greatly simplify our approach
to competency-based assessment.’

Recognizing the promise of EPAs in assessment,
many have explored their use as an assessment tool.
These studies have demonstrated successful mapping
of EPA assessments to the subcompetency mile-
stones.”?*3 However, there has been no study to
date that has investigated validity evidence for this
mapping strategy.

The primary objective of our study was to
determine the interitem correlation of resident assess-
ment on global faculty-of-resident rotation assess-
ments by parallel and concurrent EPA rating and
primary subcompetency milestones level rating. A
secondary objective was to determine evidence of
relations to other variables’ validity for the EPA
entrustment scale used for this project.

Methods

This prospective study was conducted across 3 diverse
pediatric training programs: University of Vermont
(21 residents), University of South Alabama (39
residents), and Children’s National Medical Center
in Washington, DC (117 residents). The sites included
a children’s hospital within a larger medical center, a
free-standing children’s and women’s hospital, and a
large free-standing children’s hospital, respectively.
Pediatric residents across the 3 years of training were
assessed in 4 separate core rotations during the 2014-
2015 academic year. These rotations included the
pediatric intensive care unit (PICU), neonatal

What was known and gap

The Accreditation Council for Graduate Medical Education
Milestones are not meant to serve as assessment tools, but
many programs have employed them as such.

What is new

A prospective study evaluating the correlation between
concurrent entrustment assessments and subcompetency
milestones ratings.

Limitations
Single specialty study limits generalizability.

Bottom line

The results of this study demonstrate that rotation-specific
EPAs correlate with multiple mapped subcompetency
milestones.

intensive care unit (NICU), general inpatient pediat-
rics, and continuity clinic representing a mix of
inpatient and outpatient rotations and general pedi-
atrics and subspecialty rotations.

Common rotation-specific EPAs were developed for
each of these core rotations by adapting existing
rotation-specific goals and objectives from the 3
training programs. Consensus was achieved by using
a modified Delphi method in which iterative cycles of
verbal and written feedback from the program
directors, rotation directors, and rotation-specific
supervising faculty at each of the institutions were
conducted until consensus was reached.*' Numerous
pediatric subcompetencies were mapped to each
rotation-specific EPA based on utilizing a similar
modified Delphi method with the same personnel.
The decision for each mapping was based on whether
the observation of the knowledge, skills, and attitudes
embedded in the EPA could inform the performance
of that individual in a particular subcompetency
domain. In order to quantitatively compare the
evaluation of entrustment to a subcompetency mile-
stone level, we employed a 5-level entrustment scale
(Box), which was adapted from the literature and
mirrored the Dreyfus 5-level novice-to-expert scale
that is embedded within the subcompetency mile-
stones. 6233

New faculty-of-resident global rotation assessments
for the 4 rotations were assembled with 2 primary
sections: an entrustment section and a subcompetency
section (provided as online supplemental material).
The entrustment section included the rotation-specific
EPAs with the corresponding 1 to 5 entrustment scale,
including half-point graduations. The subcompetency
section included all correspondingly mapped subcom-
petencies and their respective 1 to 5 milestones levels,
including half-point graduations. Half-point intervals
in the entrustment scale were used to afford scoring
flexibility when summating multiple observations of
discrete clinical situations and, in the case of
composite assessments, discrepancies in faculty
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FIGURE 1

Diagram Representing Comparison Between Parallel and Concurrent EPA and Subcompetency Milestones Assessments

Abbreviations: EPA, entrustable professional activity; PC, patient care.

entrustment decisions based on their particular
observations. Identical assessments were built in the
respective electronic management systems of the 3
programs (New Innovations, Uniontown, OH, and
MedHub, Minneapolis, MN). Faculty development
was carried out at each of the institutions by the
program directors and rotation directors to optimize
understanding and compliance with the assessment
system and milestones ratings. While rotations across
the institutions used a similar end-of-rotation assess-
ment strategy, some rotation assessments were com-
pleted by an individual attending physician while
other rotations employed a composite assessment
approach in which multiple attending physicians
jointly completed single assessments.

For each completed assessment, the entrustment
level assigned for each rotation-specific EPA was then
compared to the milestone level assigned for each of
the subcompetencies mapped to that EPA to determine
level of correlation (FIGURE 1). Each comparison
between entrustment level and milestone level repre-
sented a data point. A REDCap database (Vanderbilt
University, Nashville, TN) was utilized to collect data
across the 3 programs. Pearson correlation coefficients

68 Journal of Graduate Medical Education, February 2020

were calculated for each rotation-specific EPA and
subcompetency milestones pair. Multivariate linear
regression produced R-squared values for each EPA,
which measured the strength of the relationship
between the primary milestones ratings for the
collective subcompetencies mapped to that EPA.

The study received Institutional Review Board
exemption from each of the participating institutions.

Results

Using the modified Delphi method, rotation-specific
EPAs were generated for each of the 4 rotations: 6 for
PICU, 8 for NICU, 6 for inpatient pediatrics team,
and 7 for continuity clinic (provided as online
supplemental material). With judicious mapping, 16
subcompetencies spanning the ACGME 6 competen-
cy domains were mapped to the 6 PICU EPAs, 16 to
the 8 NICU EPAs, 16 to the 6 inpatient pediatrics
team EPAs, and 17 to the 7 continuity clinic EPAs
(provided as online supplemental material; TABLE 1).
Of the 21 reportable pediatric subcompetencies, 18
were mapped to the 4 sets of rotation-specific EPAs.
There were 630 assessments completed on these 4

$S900E 931} BIA 82-01-GZ0Z 1e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awiidy/:sdiy wouy papeojumoq



ORIGINAL RESEARCH

Downloaded from https://prime-pdf-watermark.prime-prod.pubfactory.com/ at 2025-10-28 via free access

(100" > ) 3uedBIUBIS SUOIIRDIIOD ||y BION
21Ul AUNURUOD ‘D) ‘weal duielpad jusnedul ‘AYIL HUN 31D SAISUSIUL [BIRUOSU ‘NDIN ‘HUN 24D SAISUIUI
Suzeipad ‘NDId ‘@a1deid paseq-swiaisAs ‘dgs ‘wisijeuoissayold ‘4OHd ‘S|IPIS UOREIIUNWIWOD pue [euolssajoidiaul ‘s auswaroidwi pue Bujules| paseg-adnoeld ‘|gd ‘@bpajmouy [eaipaw ‘YA ‘21ed uaned ‘Dd suoleirsiqay

180 80 /80 €80 £2D
€80 LL0 6,0 780 | ¢80 980 | 98°0 S80 92D
€80 80 00 SJD
S8°0 780 LL0 ¢L0 680 | 680 | 060 | £80 | S80 2D
€80 €80 €L0 690 880 | 98°0 | 680 | 880 | €80 €20
80 €80 S0 690 /80 | 88°0 | 680 | 98°0 | ¥8°0 [®»)
890 L0 £80 | £80 G680 | ¥8°0 (D]
£80 /80 £80 €80 9NVIL
80 980 980 €80 ¢80 | ¥8°0 880 SAVIL
S8°0 180 LL0 | 80 880 | 880 780 | 98°0 VANV3IL
LL0 G680 | S80 ¢80 | €80 €NV3IL
€80 6,0 980 | 98°0 780 | S80 CNVY3IL
6,0 80 | £L80 G8°0 | 98°0 LWV3L
v/.0 €0 €0 LL0 8NDIN
180 LL0 6,0 080 080 | L80 080 LNDIN
8,0 640 9NDIN
S0 080 | 840 9.0 | 6£°0 SNDIN
L£°0 6£0 | S0 ¥,£'0 | £LLO 7NDIN
€L0 080 | ¥£°0 7,0 | 840 €NDIN
L0 8,0 | S0 S0 | 6£°0 ZNDIN
IZAV) €90 180 | €£°0 L0 LNDIN
80 S8°0 980 80 9NDld

80 780 080 ¥/°0 6,0 | 640 780 SNDId
€0 040 S0 980 | ¢80 180 | 08°0 7NDld
S0 9,0 880 | 98°0 ¢80 | S80 €Ndld

L0 S0 £80 | S80 080 | €80 ZNdDld

6,0 180 880 | 880 G680 | €80 LNDId

€d9S | Td9S | Ld9S | 9404Ud | Sd0Ud | ¥40Ud | €40Ud | TdOUd | L40Ud | TSDI | LSOl | ¥I719d | €179d | 2I79d | LIT9d | LMW | SOd | ¥Dd | €3d | T3d | LOd U_H””Mwm
syd3 ay3 03 paddeyy sauoisajipy L>usradwodgng -uonejoy

(Vd3) A1A1DY [euolssSaj0Id S[geisniiug diydads-uoneloy 03 auoisajiy Aousyadwodqgns jo Huiddepy yoe3 1oj SJusIdIYS0D) UOIIR|9II0D) UoSIedd

L F1avL

69

Journal of Graduate Medical Education, February 2020



ORIGINAL RESEARCH

TABLE 2

Assessing Percentage of Variance for Each Entrustable
Professional Activity (EPA) Entrustment Rating Predicted
by Mapped Subcompetency Milestones Ratings

EPA R-Squared
PICU1 0.84
PICU2 0.80
PICU3 0.83
PICU4 0.81
PICU5 0.79
PICU6 0.83
NICU1 0.59
NICU2 0.67
NICU3 0.70
NICU4 0.70
NICU5 0.73
NICU6 0.67
TEAM1 0.83
TEAM2 0.81
TEAM3 0.81
TEAM4 0.83
TEAM5 0.85
TEAM6 0.83
CcCl 0.83
CcC2 0.89
CC3 0.85
CC4 0.88
CC5 0.76
CC6 0.82

Abbreviations: PICU, pediatric intensive care unit; NICU, neonatal intensive
care unit; TEAM, inpatient pediatric team; CC, continuity clinic.

rotations at the 3 participating institutions during the
study period, comprising 29 143 paired data points
distributed across the rotation-specific EPAs and
subcompetency milestones included in the study.

Pearson correlation coefficients were calculated for
all pairs of rotation-specific EPAs and their mapped
subcompetency milestones. Statistical significance
(P <.001) was demonstrated for all pairs (TABLE 1).
Nearly all Pearson coefficients ranged from 0.70 to
0.90, indicating high correlation. Mean correlation
among the mapped milestone-entrustment pairs for
the 4 rotations were 0.86 for PICU, 0.79 for NICU,
0.87 for inpatient pediatrics team, and 0.86 for
continuity clinic.

Multivariate linear regression modeling assessing the
percentage of the variance for each EPA entrustment
rating that was predicted by the group of mapped
subcompetency milestones ratings yielded statistically
significant R? values (median R* = 0.81; interquartile
range 0.73-0.83; P <.001) for all EPAs (TABLE 2).
Hence, the milestones scores assigned to that resident
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on each rotation explained a consistently high propor-
tion of the variance in entrustment ratings.

Both EPA level (entrustment rating) and subcom-
petency milestones rating increased linearly with level
of training (P <.001). The overlapping lines with
similar slopes provide evidence of relations to other
variables’ validity for the entrustment and milestones
scales used (FIGURE 2).

Discussion

The results of this study demonstrate that rotation-
specific EPAs correlate with multiple mapped sub-
competency milestones. The statistically significant
correlations appear to hold across institutions and
rotations. This implies that graduate medical educa-
tion programs may be able to simplify their faculty-
of-resident assessment strategies by replacing numer-
ous individual subcompetencies and associated mile-
stones with rotation-specific EPAs derived from stated
rotation-specific goals and objectives.

In comparing average correlations across rotations,
it appears some experiences lend themselves better to
rotation-specific EPAs. This implies that the setting or
the specific wording of the EPA may affect the validity
evidence for using EPAs as a predictor of subcompe-
tency milestones levels. Additionally, as EPAs repre-
sent observable skills, a rotation where the attending
and the resident work more closely would presumably
afford a more reliable EPA assessment than a rotation
where the resident works more indirectly with the
supervisor.

Because rotation-specific EPAs include a number of
subcompetencies, they are holistic in nature, and their
assessment represents a more global screening assess-
ment of trainees.”'%'33* If a learner is assessed to be
at a high level on an EPA, then it follows that they are
generally proficient in the subcompetency milestones
mapped to it. However, when a weakness is identified
using an EPA assessment, alternative ways to assess
learners (eg, objective structured clinical examination
or another form of direct observation) are needed in
order to deconstruct and tease out the problem
area(s). This represents a natural way of assessing
learners—to screen and then verify with additional
assessment tools. Therefore, while using rotation-
specific EPAs can be a valuable screening assessment,
this does not preclude the need for other assessment
methods.

The use of 4 rotations at 3 institutions within 1
specialty (pediatrics) limits generalizability. The po-
tential presence of faculty who developed the EPA-
subcompetency mapping and who were also respon-
sible for completing the end-of-rotation resident
assessments might have unduly positively skewed
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Average Rating by Year of Training

——EPA Level Subcompetency Milestone
5
4.5
4
2 & 3.5 — |

2.5
2
1.5
1

PGY-1 PGY-2 PGY-3

‘EPA Level 2.71 3.52 4.28

‘Subcompetency Milestone 3.05 3.56 4.30

FIGURE 2

Comparison of Average EPA Level (Entrustment Rating) and Subcompetency Milestones Rating by Year of Training
Abbreviations: EPA, entrustable professional activity; PGY, postgraduate year.

correlations between the EPAs and subcompetencies.
However, we estimate there was less than 5% overlap
between these faculty groups. Participating faculty
also expressed concern about the length of the
assessment forms; thus, assessment fatigue in which
an assessor chooses the same level throughout the
assessment form to reduce cognitive load could have
positively skewed the results. We acknowledge that
high-quality EPAs should focus on professional tasks,
not individual qualities of a learner.®® In reviewing
our developed EPAs, the final rotation-specific EPAs
(PICU 6, NICU 8, inpatient team 6, and continuity
clinic 7) do include an aspect of personal develop-
ment; however, these EPAs also include activities that
are directly relevant to patient care. There may have
been variability in the manner in which individual
versus composite assessments were completed, which
may have affected entrustment decisions. However, as
different rotations at the 3 institutions used individual
versus composite assessments, this factor is less likely
to produce systematic bias. We also recognize that
greater time devoted to faculty development and
iteratively revising the rotation-specific EPAs verbiage
might have improved correlations between entrust-
ment and competency.

Further standardization and characterization of EPA
and entrustment scale content and construct should be
broadly explored and studied.>**® Additionally,

furthering faculty development strategies will be impor-
tant to mitigate unwanted variability in assessment of
trainee performance, especially around the use of
entrustment decision-making tools.**3”-3

Conclusions

In this study of 3 pediatric residency programs over an
entire academic year, we found a strong association
between entrustment-level assessments using rotation-
specific EPAs and concurrent subcompetency mile-
stones assessments in global end-of-rotation assess-
ments by faculty. Our results lend support to the use of
EPAs as an observable component of global faculty-of-
resident evaluation assessments.
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