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ABSTRACT
Entrustable Professional Activities (EPAs) are an important tool to support individualisation of medical
training in a competency-based setting and are increasingly implemented in the clinical speciality
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training for endocrinologist. This study aims to assess interrater agreement and factors that poten- Accepted 19 May 2024
tially impact EPA scores. Five known factors that affect entrustment decisions in health profesions
training (capability, integrity, reliability, humility, agency) were used in this study. A case-vignette
study using standardised written cases. Case vignettes (n = 6) on the topics thyroid disease, pituitary
disease, adrenal disease, calcium and bone disorders, diabetes mellitus, and gonadal disorders were
written by two endocrinologists and a medical education expert and assessed by endocrinologists
experienced in the supervision of residents in training. Primary outcome is the inter-rater agreement
of entrustment decisions for endocrine EPAs among raters. Secondary outcomes included the
dichotomous interrater agreement (entrusted vs. non-entrusted), and an exploration of factors that
impact decision-making. The study protocol was registered and approved by the Ethical Review
Board of the Netherlands Association for Medical Education (NVMO-ERB # 2020.2.5). Nine endocrinol-
ogists from six different academic regions participated. Overall, the Fleiss Kappa measure of agree-
ment for the EPA level was 0.11 (95% Cl: 0.03-0.22) and for the entrustment decision 0.24 (95% Cl
0.11-0.37). Of the five features that impacted the entrustment decision, capability was ranked as the
most important by a majority of raters (56%—-67%) in every case. There is a considerable discrepancy
between the EPA levels assigned by different raters. These findings emphasise the need to base
entrustment decisions on multiple observations, made by a team of supervisors and enriched with
factors other than direct medical competence.
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Introduction

As entrustable professional activities (EPAs, units of
practice that can be entrusted to sufficiently competent
trainees) have become an increasingly prevalent focus
of workplace-base assessment [1], and insight is grow-
ing into factors that determine entrustment decisions
[2], there is a need to understand the sources of varia-
tion between clinical supervisors when they evaluate
learners with the purpose to make entrustment

decisions for EPAs, i.e. to entrust trainees with specific
tasks. Most studies have been conducted in residency
training and undergraduate medical education, fewer
in fellowship training. We chose endocrinology fellow-
ship as a focus. Particularly, as endocrinology trainees
increasingly pursue subspecialisation and rotate
through specific expertise centres, understanding the
variability in EPA scores becomes even more crucial.
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The introduction of EPAs in postgraduate training
[3] has shifted the focus of assessment from observed
proficiency to entrustment decision-making [4], i.e. to
the question: is the trainee ready to practice the EPA
unsupervised? or, in other words, from a retrospective
view to a prospective view [5]. Making such an entrust-
ment decision involves more than the observation of
skill; it includes an inference about the trainee’s readi-
ness to cope with unexpected situations, which may
have not been observed or maybe even never have been
encountered. In a review of pertinent literature, ten
Cate & Chen summarised the trainee features that
clinicians value when they need to trust a learner
with critical activities in five categories: Capability
(knowledge & skill; experience; adaptive expertise);
Integrity (truthful, good intentions, patient-centred);
Reliability (conscientious, predictable, accountable,
responsible); Humility (observing limits, willing to ask
help, receptive to feedback) and Agency (self-confident,
proactive towards work, team, safety, development) [6]

While there are mixed reports about the reliability of
entrustment decisions [7-10], the decision to award
responsibilities in patient care should theoretically
lead to more careful evaluations of trainees than
a score or a proficiency scale that is known for low
reliability [11]. At the same time, there may be legit-
imate variation among experienced clinical educators
when they decide a learner is ready for autonomy [12].
Some may qualify this variation as an error due to
subjective bias, but that notion can be questioned
[13]. Expert judgement cannot always be captured in
“objective” rating forms [14] and variation, to a certain
extent, may be legitimate, as experience and expertise
of raters can, and arguably should weigh in [15]. Yet,
for the sake of fairness towards trainees, judgements
must be defensible.

The aim of the current study was to investigate to
what extent clinical supervisors agree on entrustment
decisions in similar cases and how they weigh the
general qualities of trainees (capability, integrity, relia-
bility, humility, agency), using standardised written
cases. We hypothesise that supervisors will show rea-
sonable, but not perfect rating agreements.

Materials and Methods
Aims

The primary outcome of this study is the interrater
reliability of entrustment determinations for endo-
crine EPAs among raters from different academic
regions based on standardised written cases. We
called the ratings “entrustment determinations” rather

than entrustment decisions, as those would require
live situations. Interrater variability was measured
using a common five-point supervision scale as cur-
rently used for EPAs in endocrinology (1. Observe the
EPA, 2. Practice the EPA under direct supervision, 3.
Practice the EPA under indirect supervision, 4.
Practice the EPA unsupervised, i.e. under clinical
oversight, 5. Provide supervision for this EPA to
juniors). Levels 4 and 5 on the supervision scale are
equivalent to the EPA being entrusted, and lower
levels imply that supervision is still required, i.e. the
EPA is not entrusted. Thus, there is an educational
and clinically meaningful boundary between levels 3
and 4. Therefore we also assessed interrater variability
dichotomously as entrusted (level 4 or 5) vs. not
entrusted (level 1 till 3).

We also assessed the interrater reliability of entrust-
ment determinations for endocrine EPAs among raters
within the same academic region. Other secondary
outcomes comprise resident, supervisor, and contex-
tual factors that impact the interrater reliability and
the prevalence of discrepancies.

Design of the Survey

This is a case-vignette study using standardised writ-
ten cases. Case vignettes (n = 6) on the topics thyroid
disease, pituitary disease, adrenal disease, calcium
and bone disorders, diabetes mellitus, and gonadal
disorders were written by a team of two endocrinol-
ogists and a medical education expert. It is pivotal in
vignette studies that the written scenarios are realis-
tic and believable [16]. Vignettes were drafted by an
endocrinologist with experience in supervision of
resient training. Prior to the drafting of the vignettes,
two authors acquainted themselves with a large num-
ber of completed EPA forms, taken from daily inter-
nal medicine practices (not restricted to
endocrinology), to gain inspiration for vignettes
that reflect real-life situations. Draft versions of
these vignettes were send for feedback to the other
endocrinologist and medical eduction expert for
feedback and validation. Based on this feedback,
content validity support was sought for three
domains: clarity, relevance and importance. In an
iterative process, the draft vignettes were improved
until the three content validity domains were judged
satisfactory by both readers. The vignettes describe
fictive cases of residents in endocrinology to stan-
dardise the case being evaluated for all raters. Using
fictive cases also ensures privacy and avoids impact
on entrustment decisions of current residents. For
each endocrine EPA (n=6), one case was presented.



These EPAs had been defined for the curriculum
developed by the Dutch society for Internal
Medicine [17]. The vignettes and survey can be
found in Appendix A (translated from Dutch).

Each vignette provided a fictitious portfolio
including:

e Bio details of the fictitious resident (i.e. sex, age,
part-time factor, and speciality training schedule)

e Number of cases seen and procedures performed
related to the specified EPA

e Short resume of the resident’s mini clinical eva-
luation exercise (Mini-CEX) results for patient
consultations, case-based discussions, and multi-
disciplinary conferences

e Short resume of multi-source feedback on the
resident’s general performance

e Any scientific and educational activities of the
resident

Raters filled out a survey for each vignette with open
and closed-format questions via an electronic question-
naire, including:

e Baseline variables include educational position (pro-
gram director or member of supervisory team), and
years of experience with supervising residents.

e What entrustment level do you suggest to grant
this fictitious resident? (Ordinal scale ranging
from 1 to 5)

e Which trainee features contribute the most to
entrustment determination? For this question
five potential features (capability, integrity, relia-
bility, humility, and agency) are sorted from most
important to least important. This five feature-
framework, known as A RICH, has previously
been described by ten Cate & Chen [6].

e How confident are you with the entrustment level
assigned? (Ordinal, 5-point scale, as previously
described) [18,19]

e Do you have any further remarks relevant to the
entrustment determination? (open question)

Distribution of the Survey

Potential raters for this study were endocrinologists,
currently supervising endocrinology residents, for
a period of at least twelve months. Raters were
approached through the endocrine section of the
Association for Internal Medicine, in which the pro-
gram directors from each region take part.
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All raters independently filled out a questionnaire
describing entrustment determinations and the fea-
tures that motivated their decision. From regions
with two or more responding raters, both internal
and external interrater agreement could be assessed.
We hypothesise that ratings from within the same
region are more similar, resulting in higher interrater
agreement.

Informed consent was obtained from each partici-
pating rater. Upon providing informed consent,
raters received the vignettes and survey digitally
through secure online research software optimised
for medical research (CastorEDC, Amsterdam, the
Netherlands). The estimated time per case was 10-
15 minutes. It was possible to save this questionnaire
and continue it at a later moment. Raters received
a follow-up email containing data about their pro-
gress and a reminder after 2 weeks to fill out the
remaining cases, and 4 weeks after the original invi-
tation. Personal contact with raters was established if
the questionnaire has not been completed after 6
weeks.

Statistical Analysis

All data were anonymised prior to analysis. All regions
and raters were coded. Several statistical test are avail-
able to measure agreement among raters. Fleiss’ kappa
is designed to evaluate categorical ratings with multiple
raters, which aligns closely with the structured rating
approach employed in our vignette assessments.
Therefore we used this measure to evaluate inter-rater
agreement.

Separate kappas were calculated for the interrater
agreement within academic regions (internal), and
across the regions (external). Secondary parameters,
such as factors indicated to contribute to the entrust-
ment determination and baseline variables are reported
using descriptives such as frequencies. Missing data
were excluded for each analysis.

The impact of rater characteristics on agreement
was explored using descriptive statistics because the
small numbers of data did not allow for formal testing
of correlations.

Ethical Aspects

The study protocol was registered and approved by
the Ethical Review Board of the Netherlands
Association for Medical Education (NVMO-ERB #
2020.2.5).
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Table 1. Results of EPA levels and entrustment decisions per case-vignette.

2 3 4 5 Entrusted
Case 1 0 (0%) 5 (56%) 4 (44%) 0 (0%) 4 (44%)
Case 2 0 (0%) 4 (44%) 4 (44%) 1 (11%) 5 (56%)
Case 3 0 (0%) 1(11%) 6 (67%) 2 (22%) 8 (89%)
Case 4 1(11%) 8 (89%) 0 (0%) 0 (0% 0 (0%)
Case 5 0 (0%) 2 (22%) 6 (67%) 1(11%) 7 (78%)
Case 6 0 (0%) 5 (56%) 4 (44%) 0 (0%) 4 (44%)
Results © 1
The case-vignette study was completed by nine endo-
crinologists from six different academic regions, out of
— w
twelve endocrinologists from eight regions that were ¢ ° e
invited. The response rate at both individual and regio- &
nal levels was 75%. From three regions, the results of ¢
two raters were available, allowing analysis of variety & S .
[
between supervisors in the same region. There was ¢
minimal missing data, on only one question (rank 2
@©
potential features that could impact the entrustment & 3 -
decision). Data were complete for all raters on all
other questions.
The EPA supervision level scores and entrustment S

decisions per case vignette are listed in Table 1. The
most common EPA supervision levels recommended
were 3 and 4. Occasionally level 5 and level 2 were
assigned. For one case (#4) all raters agreed that the
level of entrustment (level 4 or 5) had not been reached.
In all other cases, there was variation regarding the
entrustment determination, with a decision of entrust-
ment being assigned by 44 (89% of raters per case).
Overall, Fleiss Kappa for the EPA level was 0.11 (95%
CI: 0.03-0.22) and for the entrustment determination
(levels 4 and 5 combined) 0.24 (95% CI 0.11-0.37).

In general, raters were quite confident with the
scores they assigned based on the case descriptions.
In one case all raters scored a 4 or higher on the
5-point Likert scale measuring confidence in the EPA
level assigned, in 2 cases 89% scored 4 or higher, and
in three cases 67% scored a 4 or higher. When raters
were less confident in a particular case a score of 3
(neutral) was used; scores associated with lack of
confidence [1] and [2] on the Likert scale were
never used. Confidence was not associated with
agreement on the EPA level or entrustment determi-
nation (Figure 1).

T I T T I T T
3.80 3.85 3.90 3.95 4.00 4.05 4.10

Average Confidence Level

Figure 1. Relationship between the average rater confidence
level about a trainee and the mean difference in recommended
supervision levels between raters.

In all raters, EPA scores varied among cases. Although
numbers were small, gazing at plots, we found no trend in
rater characteristics such as years of experience, and educa-
tional position.

Of the five factors that impacted the entrustment
decision, the capability was ranked as the most impor-
tant by a majority of raters (56%-67%) in every case
(Table 2). All other factors (integrity, reliability, humi-
lity and agency) scored roughly equally throughout the
different cases and were typically selected as the most
important factor by one rater for each case.

Subgroups of Raters Within the Same Region

For 3 academic regions in the Netherlands, the results of
two raters each per region were available. In one of these

Table 2. Most important factor for determining EPA level per case.

capability integrity reliability humility agency
Case 1 5 (56%) 1 (11%) 2 (22%) 1(11%) 0 (0%)
Case 2 5 (56%) 0 (0%) 1 (11%) 1 (11%) 2 (22%)
Case 3 6 (67%) 1 (11%) 0 (0%) 1 (11%) 1 (11%)
Case 4 5 (56%) 1 (11%) 1 (11%) 1(11%) 0 (0%)
Case 5 6 (67%) 1 (11%) 1 (11%) 0 (0%) 1 (11%)
Case 6 6 (67%) 1 (11%) 1 (11%) 0 (0%) 1 (11%)




centres, the interrater agreement seemed substantially
higher than in the study overall, with a Fleiss Kappa of
0.67 for both the EPA level and the entrustment decision.
In the other two regions, there was no agreement between
the raters from that region (Fleiss Kappa 0.0) for both the
EPA level and the entrustment decision.

Qualitative Assessment of Remarks

Although raters expressed a high level of confidence in
the EPA level assigned based on the case-vignettes
multiple raters remarked in the free text field of the
survey that for a definitive judgement they would
incorporate the context of results from previous rota-
tions and the residents’ overall knowledge of endocri-
nology. In addition to the five factors that were ranked
for their impact on the assigned EPA level, raters
mentioned that other aspects of professional behaviour
that were found in the case also impacted their judge-
ment on EPA level. These aspects were described as
preparedness for patient consultations, communication
with nurses or other staff, and knowing what to do
after a medical incident. These aspects of professional
behaviour seem to relate in part to the factors capabil-
ity, humility and agency respectively.

Discussion

We found a rather low agreement between raters on the
entrustment-supervision levels assigned to six written cases
of endocrinology residents. Raters particularly diverged
between levels 3 and 4 (readiness to perform the EPA
with indirect supervision versus unsupervised). Even
within the same academic regions we found low agreement
levels. Medical skill (capability) was ranked as most impor-
tant for the entrustment level, although all other factors
suggested (integrity, reliability, humility and agency) were
of influence.

This is an early study in its kind measuring agreement in
EPA levels in standardised cases and exploring the impact
of the reported A RICH factors on EPA scores. The use of
standardised case vignettes provides some unique and
interesting insights into the interrater agreement and the
factors that impact entrustment decisions as compared to
real-life assessments [9,20]. Using standardised fictive cases
ensures that each rater based his judgements on the same
set of information, and provides the opportunity to con-
sciously consider the factors on which scoring is based as
well as what factors might be missing to provide a more
confident scoring.

Obviously, these case-vignettes also come with some
considerable limitations. To make such cases as realis-
tic as possible we also provided a brief fictive personal
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background including familial situation and social
stressors. We included a variety of realistic and believ-
able issues on a variety of domains in our vignettes.
Some specific issues might cause more doubt on the
entrustment decision than others. The prevalence of
such issues might be different than in real life and
increase the number of cases with large variety in the
entrustment decision. Further, vignettes miss out on
some contextual aspects including social behaviour,
and experiences with this resident in past rotations.
Written cases seemed the most appropriate method to
standardise the cases. Videos would be less useful, as
they only capture observations on single moments. We
called the ratings “entrustment determinations” rather
than entrustment decisions, as those would require
observations of live situations and the option to actu-
ally decide on entrustment with a health care task [21].
Despite these limitations, raters expressed high confi-
dence in the EPA levels they assigned, demonstrating
that the case description provided the most important
details to come to a justified conclusion.

Workplace-based assessment (WBA) in postgraduate
medical education has received wide attention since the
1990s [15]. The introduction of the mini clinical evalua-
tion exercise or miniCEX [16,17] was an early example,
followed by tools for direct observation of technical
skills [18], case-based discussions [19], 360 degree eva-
luation [20] and many more [22]. The worldwide move-
ment of competency-based medical education with its
focus on standardised outcomes of training [21,22],
largely since the turn of the century, has not only further
stimulated WBA but reinforced the need for standards
of validity [23]. With the introduction of EPAs in post-
graduate training [3] the focus of WBA shifted from
retrospective observed proficiency to prospective
entrustment decision-making.

The findings contribute to a recent research agenda for
EPA development on the meso and macro levels [18].

Yet, concerns about the validity of workplace-based
assessments have been frequently voiced. Much of the
assessment of learners in the workplace involves single
trainees, single assessors, and unique contexts (e.g.
dealing with a unique patient), leading to persistent
psychometric problems, such as rater leniency bias or
generosity error, halo effects, restriction of range, poor
discrimination between trainees, lack of documentation
of deficits, low intra-rater and inter-rater and cross-
occasion consistency [23-25]

In our study, we also found a low inter-rater agree-
ment, despite the extensive shared definition process for
EPAs in our curriculum plan. These results are indicative
of the subjectivity in the scoring of EPA. To improve the
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reliability of entrustment ratings it is needed to approach
EPA as a continuous process, requiring sufficient expo-
sure of a supervisor to a learner, building a trust relation,
with regular grading of clinical activities, and evaluation
of finding within the group of supervisors [26,27]. Faculty
development can also help improve the reliability of
entrustment-supervision ratings [28]. For summative
entrustment decisions that lead to formal qualifications,
team decisions have been recommended [29,30] in which
all relevant sources of information are taken into consid-
eration. Ideally descrepancies in entrustment decisions
between supervisors should be resolved through discus-
sion after considering all relevant information. Literature
on team decisions in EPAs has not described how to
handle persisting descrepancies (i.e. by majority of vote,
or large majority).

Understanding the factors that impact variance in
EPA-level ratings is important to appreciate discrepan-
cies. As expected, we found much emphasis on cap-
ability as the most important factor in assessing the
EPA level. This finding is in agreement with a recent
natural language processing study of comments made
during EPA assessment [31]. The study showed that
entrustment levels were associated with detailed feed-
back on specific steps for performing a clinical task,
rather than non-specific comments [31]. These find-
ings are also in accordance with the observation that in
interventional medical specialities there is increasing
interest in using procedural videos and images in com-
bination with motion analysis for the assessment of
competence [32,33].

Although medical competence that could directly
impact patient outcomes will always be a key compo-
nent in entrustment decisions, we found that in almost
half of the ratings other A RICH factors were selected
as the most important factor impacting EPA scores.
These factors include agency, reliability, integrity, and
humility. Moreover, all these A RICH factors were
selected at least once as the most important contribut-
ing factor, validating the concept of these factors [6].
Adding such factors provides richness to the entrust-
ment decisions, although these factors can be challen-
ging to be expressed in words [15,34].

In conclusion, there is rather a substantial discrepancy
between the EPA levels assigned by different raters even
within the same academic region. These findings empha-
sise the need to base the entrustment decision on multiple
observations, made by a team of supervisors and enriched
with factors other than direct medical competence.
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Keypoints

e Understanding the variability among raters in
EPA scores and identifying its sources is crucial
for evaluating the clinical competence of residents
in managing endocrine diseases.

e There is considerable inter-rater variability in
EPA levels assigned by different endocrinology
supervisors. The discrepancies were potentially
relevant to entrustment decision-making.

e High inter-rater variability was also observed
among raters from the same academic region.

e Factors that might impact EPA have previously been
summarised by the acronym A RICH: Agency,



Reliability, Integrity, Capability, Humility. All these
factors were found to be of importance for the EPA
level, although capability was the single most impor-
tant factor.

Entrustment decisions should be made by team
decision, and based on multiple and enriched
observations.
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