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BACKGROUND: Residents and fellows receive little feed-
back on their clinical reasoning documentation. Barriers
include lack of a shared mental model and variability in
the reliability and validity of existing assessment tools. Of
the existing tools, the IDEA assessment tool includes a
robust assessment of clinical reasoning documentation
focusing on four elements (interpretive summary, differ-
ential diagnosis, explanation of reasoning for lead and
alternative diagnoses) but lacks descriptive anchors
threatening its reliability.
OBJECTIVE: Our goal was to develop a valid and reliable
assessment tool for clinical reasoning documentation
building off the IDEA assessment tool.
DESIGN, PARTICIPANTS, AND MAIN MEASURES: The
Revised-IDEA assessment tool was developed by four cli-
nician educators through iterative review of admission
notes written by medicine residents and fellows and sub-
sequently piloted with additional faculty to ensure re-
sponse process validity. A random sample of 252 notes
from July 2014 to June 2017 written by 30 trainees
across several chief complaints was rated. Three raters
rated 20% of the notes to demonstrate internal structure
validity. A quality cut-off score was determined using
Hofstee standard setting.
KEY RESULTS: The Revised-IDEA assessment tool in-
cludes the same four domains as the IDEA assessment
tool with more detailed descriptive prompts, new Likert
scale anchors, and a score range of 0–10. Intraclass cor-
relation was high for the notes rated by three raters, 0.84
(95% CI 0.74–0.90). Scores ≥6 were determined to dem-
onstrate high-quality clinical reasoning documentation.
Only 53% of notes (134/252) were high-quality.
CONCLUSIONS: The Revised-IDEA assessment tool is re-
liable and easy to use for feedback on clinical reasoning
documentation in resident and fellow admission notes
with descriptive anchors that facilitate a shared mental
model for feedback.
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INTRODUCTION

Clinical reasoning is a core competency of medical training.1

There are multiple components of the clinical reasoning pro-
cess for trainees to master including information gathering,
hypothesis generation, forming a problem representation (a
concise synthesis of the patient’s presentation including key
demographics and risk factors, temporal pattern of illness, and
the clinical syndrome), generating a differential diagnosis,
selecting a leading or working diagnosis, providing a diagnos-
tic justification, and developing a management or treatment
plan.2–4 Written notes are a potential avenue for assessing a
trainee’s competency in the clinical reasoning process.3 To
this end, the ACGME Internal Medicine milestone ICS3 is
“appropriate utilization and completion of medical records
including effective communication of clinical reasoning.”5

While the hope was that the advent of electronic health records
(EHRs) would help facilitate improvement in documentation
quality, it has not achieved this goal and failure to demonstrate
clinical reasoning in documentation persists.6–9

Feedback plays a key role in trainees’ development of com-
petency in documenting their clinical reasoning.3,10,11 Despite
this relationship, feedback on notes is typically infrequent, with
barriers including time limitations of supervising faculty, lack of
a shared mental model for high-quality clinical reasoning, and
variability in the reliability of assessment tools that do exist.12–17

There are several note rating instruments that have been
validated to assess documentation quality such as QNOTE,
PDQI-9, the RED checklist, the HAPA form, the P-HAPEE
rubric, the IDEA assessment tool, and the CRANAPL assess-
ment rubric.8,11,18–22 However, these note rating instruments
possess varying degrees of detailed evaluation of clinical
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reasoning. Of these note rating instruments, the IDEA assess-
ment tool developed by Baker et al. includes a robust assess-
ment of clinical reasoning documentation. The rating tool
focuses on four elements of the assessment section of clinical
notes, including Interpretive summary (I), Differential diagno-
sis with commitment to the most likely diagnosis (D), Expla-
nation of reasoning in choosing the most likely diagnosis (E),
and Alternative diagnosis with explanation of reasoning (A).20

Each of these components is rated on a 3-point Likert scale.
While a useful framework, the IDEA assessment tool lacks
descriptive anchors for each of these domains which threatens
its reliability, and its authors identified standard setting for
item rating stringency as a future direction.20

Our goal was to develop a valid and reliable assessment tool
for clinical reasoning documentation building off the IDEA
assessment tool. Here, we discuss the process of developing
and validating the Revised-IDEA assessment tool with stan-
dard setting for item rating in order to achieve increased
reliability and create a shared mental model for feedback on
clinical reasoning documentation.

METHODS

Study Design

This study was conducted at a large academic medical center
in New York City. A team of physicians with expertise in
clinical reasoning, assessment, and feedback was assembled to
iteratively review admission notes written by internal medi-
cine residents and medicine subspecialty fellows using the
IDEA assessment tool and other evidence-based assessment
frameworks in order to develop and validate the Revised-
IDEA assessment tool with descriptive anchors for each of
the four core domains: interpretive summary, differential di-
agnosis, explanation of lead diagnosis, alternative diagnosis
explained.3,20 Validity evidence for the Revised-IDEA assess-
ment tool was generated using components of Messick’s
validity framework: content validation, response process, in-
ternal structure, and consequences.23

Content Validation

The panel of physicians consisted of an internal medicine chief
resident and three clinician educators, including two
hospitalists, one who is the site director for the internal medicine
residency program and the other assistant director of curricular
innovation for the Institute for Innovations in Medical Educa-
tion, and a cardiologist who was the senior associate program
director for the internal medicine residency program. This group
had expertise in assessment and feedback and development of
clinical reasoning curricula across the educational
continuum—undergraduate medical education, graduate medi-
cal education, and faculty development.24–26 This panel itera-
tively reviewed the assessment and plans of randomly selected
de-identified admission notes from the NYU Langone EHR

written by internal medicine residents and medicine subspecial-
ty fellows using the IDEA assessment tool core domains. To
help ensure the selected notes were diagnostic in nature rather
than more management related, pre-procedure notes and admis-
sion notes written after 3 days of the admitting date were
excluded. Both residents and fellows were included in the
review to help assess whether the tool would be relevant for
both of these learner groups. Not having access to the full
medical chart, the panel focused on assessing for demonstration
of clinical reasoning and was not reviewing for accuracy of
clinical reasoning although the intent in practice for a supervis-
ing faculty member would be to assess for both. After each
round of note rating, the panel met to discuss discordant note
ratings, identify reasons for differences, and establish consensus
for modifications and descriptive anchors in each domain of the
IDEA assessment tool grounded in clinical reasoning theo-
ry.2,3,27 After 3 rounds and a review of 90 notes in total, the
Revised-IDEA assessment tool was created.

Response Process

The Revised-IDEA assessment tool generated from the above
process was then piloted with several faculty outside of the
initial panel of physicians. They discussed with members of
the panel if the rubric was sufficiently detailed, measured the
intended construct of clinical reasoning documentation quali-
ty, and what training would be needed for future raters to use
this tool. This feedback was incorporated into the final version
of the Revised-IDEA assessment tool.

Data Collection

Once the Revised-IDEA assessment tool was finalized, 258
notes from July 2014 to June 2017 were randomly selected
from the NYU Langone EHR written by medicine residents
and medicine subspecialty fellows. There were no major
changes in the EHR that would have significantly impacted
note content during this time period. Of the 258 notes, 6 were
excluded given the assessment and plan section of the notes
were not present. The 252 notes were de-identified and the
assessment and plan sections of the admission notes were
reviewed and rated by the panel of physicians.

Internal Structure

To build further validity evidence and assess for inter-rater
reliability, 3 physicians from the panel rated 50 (20%) of the
252 notes. For these notes rated by multiple raters, the average
score of the raters was used in the final data analysis. The
remainder of the notes were divided up evenly among 3 raters
and rated by a single rater on the panel.

Consequences

In order to determine a cut-off for what constituted high- vs.
low-quality clinical reasoning documentation, the members of
the panel used the Hofstee standard setting method.28 Each of
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the four physicians determined what the minimally acceptable
and maximally acceptable cut-off scores were for the Revised-
IDEA assessment score as well as the minimally acceptable
and maximally acceptable failure rates. Averages of the four
physicians were used to then plot the possible cut-off points
against acceptable failure rates. Then, point A, where the
minimally acceptable cut-off score intersected with the maxi-
mally acceptable failure rate, and point B, where the maximal-
ly acceptable cut-off score intersected with the minimally
acceptable failure rate, were determined. The point where the
line joining A and B intersected with the distribution curve,
generated from the rating results of the 252 notes, was the
determined cut-off score for high- vs. low-quality clinical
reasoning documentation.

Data Analysis

De-identified data were analyzed using a standard statistical
software program (SPSS version 25, Chicago, IL, USA).
Descriptive statistics were computed. For the notes rated by
3 raters using the final Revised-IDEA assessment tool,
intraclass correlation was calculated for inter-rater reliabili-
ty. Intraclass correlation was also calculated for the first
round of ratings using the original IDEA assessment in the
iterative process tool for comparison. To further assess for
internal structure of the Revised-IDEA assessment tool,
Cronbach α was calculated to measure consistency between
rubric items. The study was approved by the New York
University Grossman School of Medicine institutional re-
view board.
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a) Key risk factors; 
b) Chief complaint; 
c) Illness time course; and 
d) Use of semantic qualifiers (e.g. monoarticular vs polyarticular) or 
unified medical concepts (e.g. volume overload, cardiovascular risk 
factors). 

NB: Some problems have an implied time course (e.g. syncope, 
seizure). 

Offers more than one relevant diagnostic possibility, committing to 
what is most likely and considering what is less likely or unlikely yet 
important to consider for the main chief complaint. If the chief 
complaint is a diagnosis or syndrome (e.g. acute on chronic systolic 
heart failure) then differential to rate may be around the differential 
for that exacerbation (e.g. medication non-compliance vs. 
arrhythmia).

Explains the reasoning behind the lead diagnosis, including the
epidemiology and key features and how these compare with the 
patient’s presentation. If objective data points are not clearly linked 
to the lead diagnosis or alternative diagnosis, then only designate 
points to lead OR alternative diagnosis and NOT both.

Explains the reasoning behind alternative diagnoses, including the 
epidemiology and key features and how these compare with the 
patient’s presentation and alternative diagnosis. If objective data 
points are not clearly linked to the lead diagnosis or alternative 
diagnosis, then only designate points to lead OR alternative 
diagnosis and NOT both.

I - Interpretive 
Summary

D – Differential 
Diagnosis

E – Explanation 
of Lead 
Diagnosis 

A – Alternative 
Diagnosis 
Explained 

Figure 1 The Revised-IDEA assessment tool for clinical reasoning documentation.
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RESULTS

The final Revised-IDEA assessment tool had the same four
core domains of the or ig ina l IDEA assessment
tool—interpretive summary, differential diagnosis, explana-
tion of lead diagnosis, alternative diagnosis explained—with
more detailed descriptions in the prompts and descriptive
anchors for the Likert rating scale in each of the four domains
(Fig. 1). The final Revised-IDEA assessment tool had a score
range from 0 to 10 with a possible score of 0–4 for interpretive
summary and 0–2 in each of the remaining 3 categories of
differential diagnosis, explanation of lead diagnosis, and alter-
native diagnosis explained for a total possible score of 0–6 in
the DEA sections combined (Fig. 1). The mean total Revised-
IDEA score of note ratings was 5.75 (SD 2.01). Mean scores
of each of the Revised-IDEA categories were I = 3.37 (SD
0.73), D = 0.99 (SD 0.74), E = 0.88 (SD 0.76), and A = 0.49
(SD 0.78). A total of 13 internal medicine residents and 17
medicine subspecialty fellows wrote these notes with an aver-
age of 8 notes per learner. In total, 185/252 notes had chief
complaint data available and many notes had multiple chief
complaints for a total of 197 chief complaints. The most
frequent chief complaints were shortness of breath, 61/197
(31%); chest pain, 39/197 (20%); loss of consciousness, 10/
197 (5%); and dizziness, 9/197 (5%).

Response Process

Given the increased specificity of the Revised-IDEA assess-
ment tool including descriptive anchors for item rating, we
found that minimal training was required for faculty to use the
Revised-IDEA assessment tool. After a 15-min overview
using the Revised-IDEA rubric as the only training instrument

(Fig. 1), faculty were able to use the tool with ease. Addition-
ally, all generally found it a helpful framework in order to give
feedback to their trainees on clinical reasoning documentation.

Internal Structure

Intraclass correlation was high on the 20% of notes that were
scored by three raters, 0.84 (95% CI 0.74–0.90). For the 15
notes rated in the first round of the iterative process using the
original IDEA assessment tool, intraclass correlation was
moderate, 0.55 (95% CI −0.08 to 0.84). The Revised-IDEA
assessment tool Cronbach α was 0.53, indicating moderate
agreement between item scores. The agreement between the
D, E, and A scores was higher with a Cronbach α 0.69.

Consequences

Through the Hofstee standard setting method, a cut-off score
of ≥6 was determined to indicate high-quality clinical reason-
ing (Fig. 2). In total, 134/252 notes (53%) were rated as high-
quality.

DISCUSSION

In this study, we developed and validated the Revised-IDEA
assessment tool, which includes a more detailed rubric with
descriptive anchors for item rating than the original IDEA
assessment tool. We believe this enhances the existing tool
as the addition of the descriptive anchors creates a shared
mental model for feedback on clinical reasoning documenta-
tion focused on residents and fellows.11,20–22 We demonstrat-
ed validity evidence for this rubric using Messick’s
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framework, ultimately creating a rubric that was easy to use
with minimal training of faculty, thus easily implementable.
Additionally, we demonstrated good reliability with an
intraclass correlation between raters of 0.84, which is higher
than what was described with the original IDEA assessment
tool and higher than what we experienced using the original
IDEA assessment tool in the first round of the iterative process
of development.20 Finally, the decision for score weighting
(the interpretive summary from 0 to 4 and the D, E, and A
scores from 0 to 2 each) was derived from the individual
competencies a trainee needs to achieve to master the clinical
reasoning process. The ability to formulate a problem repre-
sentation or interpretive summary is in itself an essential skill
and distinct from the ability to produce a prioritized differen-
tial diagnosis that is explained and justified.29 The D, E, and A
components of the rubric are interrelated representing the two
competencies of prioritizing and justifying a differential diag-
nosis. Therefore, the combined DEA score component of the
Revised-IDEA score holds a slightly higher weight than the
interpretive summary in the overall score.
Nearly half of the resident and fellow notes were scored as low

quality using the Revised-IDEA assessment tool. This is consis-
tent with what is seen more globally with a decline in clinical
reasoning documentation quality since the advent of the EHR.6–8

Clinician educators agree that utilizing the EHR to assess
learners’ clinical reasoning and provide feedback is an important
teaching strategy.15 However, in order to give effective feedback,
faculty and residents need a shared mental model of high-quality
clinical reasoning documentation and feedback needs to be spe-
cific.27,30 Furthermore, if the assessment tool used for feedback
lacks reliability, this could result in poor understanding of expec-
tations and impact buy-in from learners.3,11,21 With the develop-
ment of the Revised-IDEA assessment tool, we have created a
reliable tool with a shared mental model to provide feedback to
residents and fellows so they may achieve the milestone of
effectively communicating their clinical reasoning in medical
records upon completion of training.5

There were several limitations of this study. There was only
moderate agreement between all four domains of item scores
of the Revised-IDEA assessment tool. However, with the
interpretative summary score removed, the agreement be-
tween the other three domains was high. A reason for this
discrepancy might be that it is easier to rate the D, E, and A
without clinical knowledge of the case rather than the inter-
pretive summary. While the A scores tended to be lower than
the D and E scores, this can likely be explained by the fact that
learners did not spend as much time explaining their alterna-
tive diagnosis and not that this is a fundamentally different
skill. Further evaluation of using the tool with faculty familiar
with each case could build further validity evidence and dem-
onstrate agreement between all four domains including the
interpretive summary and provide further validity evidence
for the weighting of the Revised-IDEA score.
Another limitation was we did not include the relation to

other variable domains of Messick’s validity framework. The

sample size of learners was not sufficient to include this
domain but would be an area of focus for next steps to add
additional validity evidence. Lastly, this was at a single insti-
tution and the distribution of chief complaints was limited.
Further validation with a note set containing a broader range of
chief complaints would be additive.

CONCLUSION

The Revised-IDEA assessment tool is a reliable and easy-to-
use assessment tool for feedback on clinical reasoning docu-
mentation, with descriptive anchors that facilitate a shared
mental model for feedback. Next steps are to continue to refine
this tool and build additional validity evidence. We ultimately
plan to use this tool as the human rating gold standard to
develop a machine learning algorithm for automated clinical
reasoning documentation feedback, which will help overcome
the barriers of time and training related to human note review.
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