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Development and Validation of a Formative Assessment
Tool for Nephrology Fellows’ Clinical Reasoning
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Jehan Bahrainwala,6 Lili Chan ,7 Lauren D. Stern ,8 and Karen M. Warburton9

Abstract
BackgroundDiagnostic errors are commonly driven by failures in clinical reasoning. Deficits in clinical reasoning
are common among graduate medical learners, including nephrology fellows. We created and validated an
instrument to assess clinical reasoning in a national cohort of nephrology fellows and established performance
thresholds for remedial coaching.

Methods Experts in nephrology education and clinical reasoning remediation designed an instrument to measure
clinical reasoning through a written patient encounter note from a web-based, simulated AKI consult. The
instrument measured clinical reasoning in three domains: problem representation, differential diagnosis with
justification, and diagnostic plan with justification. Inter-rater reliability was established in a pilot cohort (n57
raters) of first-year nephrology fellows using a two-way random effects agreement intraclass correlation
coefficient model. The instrument was then administered to a larger cohort of first-year fellows to establish
performance standards for coaching using the Hofstee method (n56 raters).

Results In the pilot cohort, there were 15 fellows from four training program, and in the study cohort, there were
61 fellows from 20 training programs. The intraclass correlation coefficients for problem representation,
differential diagnosis, and diagnostic plan were 0.90, 0.70, and 0.50, respectively. Passing thresholds (% total
points) in problem representation, differential diagnosis, and diagnostic plan were 59%, 57%, and 62%, re-
spectively. Fifty-nine percent (n536) met the threshold for remedial coaching in at least one domain.

Conclusions We provide validity evidence for a simulated AKI consult for formative assessment of clinical
reasoning in nephrology fellows. Most fellows met criteria for coaching in at least one of three reasoning
domains, demonstrating a need for learner assessment and instruction in clinical reasoning.

CJASN ▪: 1–9, 2023. doi: https://doi.org/10.2215/CJN.0000000000000315

Introduction
Diagnostic errors are common and account for
40,000–80,000 deaths per year.1,2 There are multiple
causes of diagnostic errors, but the majority are driven
by cognitive failures, which may reflect inadequate
medical knowledge or application of knowledge.3,4

The application of knowledge to patient care is known
as clinical reasoning—the process by which clinicians
integrate, organize, and interpret data to arrive at a
diagnosis and management plan.5,6 Clinical reasoning
is a complex, iterative process, but for educational and
remediation purposes, it can be thought of as a linear
pathway that includes hypothesis generation, data
gathering, problem representation, prioritized differ-
ential diagnosis, selection of a working diagnosis, and
formation of a management plan.5 The pathway has
conscious and unconscious components and is subject
to cognitive biases that predispose to diagnostic error
(Supplemental Figure 1).7,8

Clinical reasoning can go awry at any step in the
pathway, from eliciting the patient’s chief concern to
development of the management plan. Cognitive

biases are frequent culprits among experts who com-
monly use pattern recognition.7,9,10 Among novices,
who often default to analytic thinking given their
limited experience, failures can stem from a primary
weakness in any step(s) of the pathway.11,12 For ex-
ample, some learners gather clinical data haphazardly
rather than in a hypothesis-driven manner, leading to
failure of illness script activation (i.e., a clinician’s
organized knowledge of disease and associated pre-
sentations). Other learners might struggle with prob-
lem representation, that is, an inability to concisely
summarize the key features of a patient’s primary
problem during or after data gathering.5 Lack of
this skill can impede generation of a prioritized dif-
ferential diagnosis and lead to cognitive overload,
particularly when the learner is caring for multiple
complex patients. Still, other learners might lack
schema to compare and contrast features of competing
illness scripts and, consequently, struggle to generate
or prioritize a differential diagnosis.
Research supports deliberately teaching clinical rea-

soning to learners.13 Understanding the cognitive steps
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that drive decision making promotes metacognition and
may reduce diagnostic error.9,10 There is evidence that some
learners do not adequately develop their reasoning through
clinical exposure alone.14 Among undergraduate and grad-
uate medical learners who require remediation to meet
Accreditation Council for Graduate Medical Education
(ACGME) competencies, clinical reasoning deficits are
documented in 25%–45%.15,16 These learners often come
to attention because of disorganized presentations and pa-
tient hand-offs or “missing the big picture”with cases. They
are often “misdiagnosed” as having medical knowledge
deficits or problems with efficiency. If correctly identified,
remediation of reasoning deficits is often successful but
more time-intensive than other deficits.17

Nephrology is a highly cognitive specialty that serves the
most medically complex patients.18 Most nephrology fel-
lows are responsible for an average of 20 hospitalized
patients per day.19 This combination of high volume and
medical complexity makes nephrologists vulnerable to di-
agnostic errors. Indeed, a national survey of nephrology
training program directors indicated that 88% remediated
at least one fellow over 5 years, and in 35% of the cases, the
indication was clinical reasoning.20 Therefore, it is critical to
identify fellows who have significant reasoning deficits
early in their training so that they can receive remediation.21

Given that the term remediation is stigmatizing, we use
“clinical coaching” to signify a process by which a learner
receives individualized guidance for a deficient skill.
Currently, there are no validated methods for assessing
clinical reasoning in nephrology fellows. Here, we de-
scribe the creation and validation of an instrument for
formative assessment of nephrology fellows’ clinical rea-
soning using a simulated consult for AKI. We also estab-
lished performance thresholds to identify fellows who
will benefit from clinical coaching to improve reasoning.

Methods
Instrument Development and Study Design
We sought to develop and provide validity evidence for

an instrument (Reasoning Evaluation in Nephrology Edu-
cation) to measure the construct of clinical reasoning in first-
year nephrology fellows. We chose to measure reasoning
through a written patient encounter note as part of a sim-
ulated, web-based AKI consult. The advantages to this
approach are that it does not require a proctor, produces
an enduring end product, and mimics a real-world activity.
Furthermore, we were able to model the instrument on the
basis of several previously validated instruments that assess
reasoning through written notes (interpretative summary,
differential diagnosis, explanation of reasoning, and alter-
natives, Clinical Reasoning in Admission Note Assessment
and Plan, and Diagnostic Justification).22–24

The simulated encounter was accessed via a website
created with WordPress and hosted by Temple Univer-
sity (https://sites.temple.edu/rene/case-2/; not publicly
searchable). It included a 2-minute video of a standardized
patient in an emergency department describing the history
of her present illness with text captions. Drop-down menus
showed home medications, vital signs, intake/output,
physical examination, laboratory/imaging results, and an
emergency department event log. The case was designed to

prompt a broad differential diagnosis and consideration of
both intrinsic causes of AKI and extrinsic causes from
systemic conditions. There was no intended correct diag-
nosis; rather, the case was intentionally designed to be
ambiguous because the objective was to measure the learn-
er’s thought process. The topic of AKI was chosen to
reflect a commonly encountered condition in medical res-
idency that does not require specialized nephrology knowl-
edge. Fellows were directed to write (1) a problem
representation in the form of an interpretive summary
statement, (2) a differential diagnosis with justification
(including a lead diagnosis), and (3) a diagnostic plan
with justification. Each of these domains map to a step(s)
in the reasoning pathway and was scored (Figure 1; see
Scoring Instrument in the Supplemental Appendix).
As noted above, several previously validated instruments

for the assessment of clinical reasoning were used to inform
the development of the tool, including the domains and the
elements tested within each domain. For example, interpre-
tative summary, differential diagnosis, explanation of rea-
soning, and alternatives is a well-known framework for
assessing diagnostic reasoning, predominantly in medical
students. Its “interpretative summary” is synonymous with
the problem representation, and the “differential diagnosis,
explanation of reasoning, and alternatives” are consistent
with what is tested in the differential diagnosis with justi-
fication domain.22 Similarly, the Diagnostic Justification
framework requires medical students to provide written
justification for their differential diagnosis with a lead di-
agnosis and alternates, including pertinent positives and
negatives.24 Finally, the Clinical Reasoning in Admission
Note Assessment and Plan tool was validated among hos-
pitalists. It tests the diagnostic reasoning domains of prob-
lem representation and differential diagnosis (assessing
for a lead diagnosis, alternate diagnoses, justification for
diagnoses, and the level of uncertainty for the lead diag-
nosis). It also assesses management reasoning through jus-
tification of a diagnostic and treatment plan.23 Figure 1
presents our instrument’s three domains and the elements
tested within them.
We recruited two cohorts of first-year nephrology fellows

from ACGME-accredited US training programs to partici-
pate in the validation of the instrument. The pilot cohort
(target enrollment, 15–30 fellows) was recruited in the
spring of 2022 from nephrology training programs at the
investigators’ home institutions and was used to establish
inter-rater reliability. The study cohort (target enrollment,
50–100 fellows) was used to measure fellows’ performance
on the instrument and set thresholds for coaching. It was
recruited in the fall of 2022 by offering participation to
randomly sampled programs in each mainland US time
zone to achieve balanced geographic representation. This
was followed by a nationwide invitation to training pro-
gram directors on the American Society of Nephrology’s
Training Program Director Exchange.
Fellows received information on the objectives, risks, and

benefits of the study. Their written responses were trans-
mitted from the website to a neutral third party (“honest
broker”), who exported them to a secure, web-based data
manager (Redcap) and deidentified them for the investiga-
tors to score. Fellows were given the option of providing
their name and program, which would allow them to
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receive feedback on their performance at the conclusion of
the study through their program director. The investigators
were blinded to the identity of the fellow and their pro-
gram. The honest broker linked the scores to the fellow’s
identity at the conclusion of the study and emailed them to
the program director. The study protocol was approved by
the Temple University Institutional Review Board.

Validity
The instrument and scoring protocol were developed

by four clinician educators (S.M. Boyle, S.M. Sozio, A.S.
Parsons, and K.M. Warburton). Three have expertise in
nephrology (S.M. Boyle, S.M. Sozio, and K.M. Warbur-
ton). Two have expertise in the formal assessment and
remediation of learners with clinical reasoning deficits
(A.S. Parsons and K.M. Warburton). The scoring protocol
was modeled on previously validated instruments and
modified to incorporate features that were specific to our
simulated patient encounter.22–24 We initially adminis-
tered the instrument to six volunteer nephrology educa-
tors and revised the instrument iteratively on the basis of
their responses. We further revised the protocol after
scoring the pilot cohort. All revisions were finalized be-
fore measuring inter-rater reliability in the pilot cohort.
To ensure response process validity, we surveyed par-

ticipants on whether the case simulation was similar to
AKI consults in their hospital and its perceived level of

difficulty. We also hosted focus groups with five volunteer
members of the pilot cohort to get feedback on the com-
prehensibility of the directions and the user friendliness of
the web interface. No changes to the content of the case
simulation were made based on these steps. To determine
the generalizability of performance on our instrument to
the broader first-year fellow population, we surveyed
participants on the following: English as a first language,
type of medical school (allopathic versus osteopathic
versus international), completion of a US-based internal
medicine residency, and previous formal instruction in
clinical reasoning.
The internal consistency of the items tested in each do-

main was measured with Cronbach alpha.

Reliability
Once the scoring protocol was finalized, seven raters

independently scored the pilot cohort to establish inter-
rater reliability. Four developed the instrument and scor-
ing protocol (S.M. Boyle, S.M. Sozio, A.S. Parsons, and
K.M. Warburton). Three were expert nephrology educa-
tors (L. Chan, J. Bahrainwala, and L.D. Stern), who were
trained by the principal investigator (S.M. Boyle) in
application of the scoring protocol. Inter-rater reliability
for the seven raters was measured using a two-way
random effects agreement intraclass correlation coeffi-
cient model.25

Clinical Reasoning Instrument Domains with Associated Skills, Simulated AKI Consult

Problem Representation

Differential Diagnosis
with Justification

Simulated AKI Consult

Diagnostic Plan with
Justification

The simulated AKI consult requires written responses in three domains, which map to a part of the linear
clinical reasoning pathway: Problem Representation (proximal pathway), Differential Diagnosis with
Justification (proximal/middle pathway), and Diagnostic Plan with Justification (middle/distal pathway).

Assesses

Assesses

Assesses

Hypothesis-driven data gathering
(indirectly)

Recognition of the defining and
discriminating features of
competing illness scripts

Ability to concisely summarize key
findings of a case

Problem representation (indirectly)

Prioritization of diagnostic
possibilites (lead and alternate
diagnoses) with consideration of
pretest probability based on
pertinent positive and negative
features

Recognition of both common and
“cannot miss” diagnoses

Ability to narrow a differential
diagnosis based on additional
testing with consideration of
disease severity, pretest
probability, cost/test invasiveness

•

•

•

•
•

•

•

Figure 1. Clinical reasoning instrument domains with associated skills, simulated AKI consult. The simulated AKI consult requires written
responses in three domains, which map to a part of the linear clinical reasoning pathway: problem representation (proximal pathway),
differential diagnosis with justification (proximal/middle pathway), and diagnostic plan with justification (middle/distal pathway).
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Standard Setting
After establishing inter-rater reliability in the pilot cohort,

we used the study cohort to identify a score in each domain
(problem representation, differential diagnosis, and diag-
nostic plan) below which coaching is recommended.
The threshold score for coaching (i.e., “pass/fail”

score) was established based on the study cohort using
the Hofstee approach to standard setting. The Hofstee
uses both criterion- and norm-referenced methods. It is
criterion-referenced in that set performance ranges are de-
termined a priori based on expert determination. The meth-
odology is norm-referenced in that the predetermined set
performance expectations are plotted against aggregated
learner performance—the entire distribution of examination
takers is taken into consideration, which combines expert
clinician judgment with aggregated learner performance.26

J. Martindale, an expert in assessment methodology, trained
six raters (S.M. Boyle, K.M. Warburton, A.S. Parsons, S.M.
Sozio, J. Bahrainwala, and L. Chan) in the Hofstee method
before its application.
Program directors were given a Score Interpretation

Guide (Supplemental Appendix), which explained what
skills were being assessed in each domain and the rationale
behind each question. The Score Interpretation Guide also
describes coaching exercises to strengthen skills within
each domain.27

Statistical analyses were performed using SPSS v28.

Results
Study Participants
The pilot cohort included 15 first-year fellows from

four nephrology training programs (spring 2022). The
study cohort included 61 first-year fellows from 20 pro-
grams (fall 2022), both university- and community-based.
Participants were largely international medical graduates
(53%, pilot; 66%, study cohort) who completed a US-
based internal medicine residency (93%, pilot; 90%, study
cohort). English was a first language in 47% of the pilot
cohort and 59% of the study cohort. Table 1 presents the
characteristics of both cohorts. Their medical school train-
ing was similar to nephrology fellows nationwide (66%,
international medical graduate; 21%, allopathic; 12%,
osteopathic; 93%, US-based residency).28,29

Fifty-three percent (n58) of the pilot cohort and 72%
(n544) of the study cohort took between 16 and 45
minutes to complete the simulation. It was rated as
“moderately difficult” by 60% (n59) of the pilot cohort
and 62% (n538) of the study cohort. Ninety-three percent
(n514) of the pilot cohort and 98% (n560) of the study
cohort thought the simulation was at least “somewhat
similar” to AKI consults at their hospital. No one reported
that the directions for the simulation were “not easy
to understand.”

Inter-Rater Reliability, Internal Consistency, and Instrument
Administration
In the pilot cohort, the intraclass correlation coefficient

values for inter-rater reliability in the three domains were
problem representation, 0.9 (“good”); differential diagnosis
with justification, 0.7 (“moderate”); and diagnostic plan
with justification, 0.5 (“moderate”).

Cronbach alpha for the internal consistency of items
tested within each of the three domains in both the pilot
and study cohorts were problem representation, 0.97
(“excellent”); differential diagnosis with justification,
0.95 (“excellent”); and diagnostic plan with justification,
0.88 (“good”).
On average, the instrument took approximately 15 min-

utes for the raters to score.

Instrument Performance
The Hofstee method was used to identify a minimum

score in each domain (expressed in percentage of total
possible points) below which coaching is recommended.
For problem representation, it was 59%; for differential
diagnosis with justification, it was 57%; and for diagnostic
plan with justification, it was 62% (Figure 2). These perfor-
mance thresholds were applied to the study cohort (N561).
Twenty-three percent of fellows (n514) fell below the
threshold for problem representation; 33% (n520) for dif-
ferential diagnosis with justification; and 23% (n514) for
diagnostic plan with justification. Fifty-nine percent (n536)
of fellows fell below the performance threshold in at least
one domain. Twenty-five fellows fell below in one domain
(41%), ten fellows (16%) in two domains, and one fellow
(2%) in three domains. The mean percentage of total pos-
sible points (by domain) is presented in Table 2.

Discussion
Our expert team of nephrology educators and clinical

reasoning coaches developed a novel instrument for for-
mative assessment of clinical reasoning using a simulated
AKI consult. We provide validity evidence to support its
use in first-year nephrology fellows through administration
in a cohort, comprised of approximately 15% of first-year
fellows in ACGME training programs.28 Most fellows
thought the instrument was a realistic representation of
an AKI consult and reported it to be moderately difficult.
Directions were easily understood. Inter-rater reliability for
problem representation was good, and for differential di-
agnosis and diagnostic plan, it was moderate.
Clinical reasoning deficits in struggling residents and

fellows are at least as common as deficits in medical
knowledge.15,16,30 However, these deficits are often “mis-
diagnosed” as problems with knowledge or efficiency.
Evaluators may be conditioned to blame knowledge first
when they encounter a struggling learner. “Needs to read
more,” is a common component of constructive feedback
for the struggling learner and is often a signal that some-
thing is wrong—but it is often not knowledge. Common
phenotypes associated with primary clinical reasoning def-
icits include a learner who “lacks the big picture,” gives
disorganized presentations, is unprepared for rounds or
constantly behind in clinic, and cannot triage tasks or
recognize clinical urgency.31

In a recent survey of nephrology training program di-
rectors, 88% of respondents reported remediating at least
one fellow in 5 years. Approximately 35% of these fellows
had clinical reasoning deficits.20 Given the challenges with
recognizing clinical reasoning deficits, this is likely an un-
derestimate of its true prevalence. Nephrology fellows are
expected to care for a high volume of medically complex
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patients, often in a busier clinical environment than that of
their internal medicine residency. Therefore, fellows who
performed satisfactorily as residents might first come to
attention as fellows, particularly if they have not devel-
oped systems for effectively gathering and applying large
amounts of data in a compressed time frame. Furthermore,
busy faculty, who juggle multiple competing demands for
their time, might unintentionally value arriving at a
diagnosis—rather than the process of reasoning through
the diagnosis—during teaching rounds.32,33 Early identi-
fication of struggling learners is critical in fellowship given
the relatively short training duration available for reme-
diation. Clinical reasoning remediation is time-consuming.
Therefore, a formative assessment of clinical reasoning
in nephrology training that allows for early identification
of potential weaknesses in the reasoning pathway
is important.
Most fellows (59%) fell below the performance threshold

in at least one of the three clinical reasoning domains.
Fifteen percent were below in two domains, and only
one fellow was below in three. This is notable because
each domain represents a unique but inter-related step

intrinsic to the clinical reasoning process. For example,
an effective problem representation is a precursor to
generation a differential diagnosis and diagnostic plan,
yet some fellows met the threshold for coaching in problem
representation but were still able to create a reasonable
differential diagnosis and/or diagnostic plan. One expla-
nation for this is that, in practice, problem representations
are not always outwardly articulated, but rather subcon-
scious mental characterizations of the patient’s primary
problem. The oral or written articulation of the problem
representation might be an unfamiliar construct for many
fellows. In practice, the failure to articulate an accurate and
concise problem representation can have negative ramifi-
cations for clinician-to-clinician communication that can
lead to diagnostic error.
Because strong clinical reasoning is paramount to the safe

practice of nephrology, we believe there is a benefit to
administering our instrument within the first several
months of training. It can be used similarly to the nephrol-
ogy in-training examination, which is a formative knowl-
edge assessment that predicts board passage.34 Medical
knowledge is necessary to execute sound clinical reasoning

Table 1. Characteristics of first-year fellows who completed the clinical reasoning assessment instrument

Characteristic Pilot
Cohort (N515)

Study
Cohort (N561)

Type of medical school, n (%)
US allopathic 6 (40) 13 (21)
US osteopathic 1 (7) 8 (13)
International 8 (53) 40 (66)

Did you complete an internal medicine residency in the United States? n (%)
Yes 14 (93) 55 (90)
No 1 (7) 6 (10)

Is English your first language? n (%)
Yes 7 (47) 36 (59)
No 8 (53) 25 (41)

How difficult was the simulated AKI case? n (%)
Not difficult at all 1 (7) 4 (7)
Of little difficulty 3 (20) 14 (23)
Moderately difficult 9 (60) 38 (62)
Difficult 2 (13) 5 (8)
Very difficult 0 (0) 0 (0)

How similar was the simulated AKI case to a typical AKI case at your hospital? n (%)
Not at all similar 1 (7) 1 (2)
Somewhat similar 3 (20) 16 (26)
Similar 8 (53) 20 (33)
Very similar 2 (13) 20 (33)
Extremely similar 1 (7) 2 (6)

Were the directions for completing the simulated AKI case easy to understand? n (%)
Not easy to understand at all 0 (0) 0 (0)
Somewhat easy to understand 2 (13) 6 (9)
Easy to understand 9 (60) 20 (33)
Very easy to understand 3 (20) 0 (0)
Extremely easy to understand 1 (7) 35 (57)

How much time (min) did you spend completing the simulated AKI case? n (%)
0–15 4 (26) 9 (15)
16–30 7 (47) 19 (31)
31–45 1 (7) 25 (41)
46–60 3 (20) 7 (11)
.60 0 (0) 1 (2)

Have you ever had formal instruction in clinical reasoning (e.g., a course or didactic
lecture)? n (%)
Yes 5 (33) 27 (44)
No 7 (47) 21 (35)
Not sure 3 (20) 13 (21)

CJASN ▪: 1–9, ▪▪▪, 2023 Clinical Reasoning Assessment Tool, Boyle et al. 5
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Figure 2. Establishment of passing standard with the Hofstee method, simulated AKI consult. The vertical lines represent the expert-
established range of acceptable passage scores (by % total points). The horizontal lines represent the expert-established range of acceptable
failure rates. The area under the curve represents cumulative performance within the study cohort (by % total points). The cut points for %
total possible points below which targeted coaching is recommended were problem representation, 57%; differential diagnosis with
justification, 59%; and diagnostic plan with justification, 62%.
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but, alone, is insufficient. Therefore, using the in-training
examination as the only objective metric to assess progress
toward independent practice may be insufficient. Perfor-
mance on our instrument underscores an unmet need for
clinical reasoning coaching among nephrology fellows.
Given the recent decline in nephrology board examination
passage rates, it is even more critical that we institute
metrics to ensure that our graduates are holistically pre-
pared to practice independently.35

The strengths of our instrument are that it was devel-
oped by content experts, validated in a cohort of first-year
nephrology fellows with training backgrounds similar to
fellows nationwide, reflects a real-world AKI consult, and
has acceptable inter-rater reliability. Time is probably a
rate-limiting factor in assessing and coaching clinical
reasoning in nephrology’s busy clinical learning environ-
ment. Our instrument alleviates this by using a simulated
consult that can be administered off the wards during an
hour of conference time. The Score Interpretation Guide
provides faculty coaches with an explanation of scores by
question and domain, with domain-specific exercises for
deliberate practice.27

There are limitations to our instrument. Primarily, it was
designed to assess reasoning and not medical knowledge.
In some instances, lack of knowledge may have limited a
fellow’s ability to recognize key discriminating features of
the case. However, because the instrument mimics the real-
word activity of note writing and requires a rationale for the
differential diagnosis and diagnostic plan, a coach can
easily use the instrument’s output to assess for gaps in
medical knowledge. In addition, our inter-rater reliability
was “good” for problem representation but “moderate” for
differential diagnosis and diagnostic plan. This might reflect
previously identified challenges with assessing clinical
reasoning.6,36 Namely, management reasoning, as opposed
to diagnostic reasoning, is a relatively new construct to be
formally taught and assessed in learners. It is also inher-
ently more complex than diagnostic reasoning because
there are multiple successful management options, which
consider things such as cost and individual patient values.37

The diagnostic plan with justification assesses management
reasoning and, therefore, might explain the relatively lower
intraclass correlation coefficient. Finally, it is possible that
some program directors enrolled their programs because
they suspected clinical reasoning deficits in some of their
fellows, thereby potentially overestimating the proportion

with coaching needs compared with the base population.
However, it is plausible that performance on the instrument
is an accurate reflection of nephrology fellow clinical rea-
soning in early training, particularly because clinical rea-
soning deficits have a high rate of underdiagnosis or
misdiagnosis. Furthermore, criterion-referenced formative
assessments like this one are intended to function as screen-
ing tools, that is, with the aim of identifying all learners who
have clinical reasoning skills below expected for their level
of training and who will benefit from coaching, even at the
expense of “overdiagnosing” a few.
There are few studies that systematically assess clinical

reasoning in graduate medical learners the way ours does.
The previously validated instruments from which our
instrument was adapted were based on medical students
and attending physicians.22–24 Published data from for-
mal remediation programs suggest that among all learn-
ers (i.e., medical students and graduate medical learners),
7%–28% require remediation in the form of an individu-
alized learning plan to achieve competence.15 Among
these, approximately 30% have clinical reasoning defi-
cits.15 The need for remediation is often identified from
direct observation, discussion at annual summative as-
sessment meetings, or critical events.38,39 Formative as-
sessment tools, like the one we developed, are not
commonly used to inform remediation needs. This might
be one reason that clinical reasoning deficits are under-
reported and likely underdiagnosed.
In conclusion, we provide validity evidence for a sim-

ulated AKI consult for formative assessment of clinical
reasoning in first-year nephrology fellows. Fifty-nine per-
cent of the cohort met the criteria for coaching by scoring
below the passing standard in at least one of the three
domains. This demonstrates a need for formative assess-
ment, coaching, and faculty development in clinical rea-
soning. Implementation of our instrument can begin to
address this need.
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