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ABSTRACT

Background: Physician communication failures during transfers of patients from the
intensive care unit (ICU) to the general ward are common and can lead to adverse
events. Efforts to improve written handoffs during these transfers are increasingly
prominent, but no instruments have been developed to assess the quality of physician
ICU–ward transfer notes.

Objective: To collect validity evidence for the modified nine-item Physician
Documentation Quality Instrument (mPDQI-9) for assessing ICU–ward transfer
note usefulness across several hospitals.
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Methods: Twenty-four physician raters independently used the mPDQI-9 to grade
12 notes collected from three academic hospitals. A priori, we excluded the “up-to-date”
and “accurate” domains, because these could not be assessed without giving the
rater access to the complete patient chart. Assessments therefore used the domains
“thorough,” “useful,” “organized,” “comprehensible,” “succinct,” “synthesized,” and
“consistent.” Raters scored each domain on a Likert scale ranging from 1 (low) to 5 (high).
The total mPDQI-9 was the sum of these domain scores. The primary outcome was the
raters’ perceived clinical utility of the notes, and the primary measures of interest were cri-
terion validity (Spearman’s r) and interrater reliability (intraclass correlation [ICC]).

Results: Mean mPDQI-9 scores by note ranged from 19 (SD=5.5) to 30 (SD=4.2).
Mean note ratings did not systematically differ by rater expertise (for interaction,
P=0.15). The proportion of raters perceiving each note as independently sufficient for
patient care (the primary outcome) ranged from 33% to 100% across the set of notes.
We found a moderately positive correlation between mPDQI-9 ratings and raters’ over-
all assessments of each note’s clinical utility (r=0.48, P, 0.001). Interrater reliability
was strong; the overall ICC was 0.89 (95% confidence interval [CI], 0.80–0.85), and
ICCs were similar among reviewer groups. Finally, Cronbach’s a was 0.87 (95% CI,
0.84–0.89), indicating good internal consistency.

Conclusions: We report moderate validity evidence for the mPDQI-9 to assess the
usefulness of ICU–ward transfer notes written by internal medicine residents.

Keywords:
ICU-ward transfers, handoffs, quality and safety, clinical informatics, electronic health records

Physician communication failures during
patient transfers from the intensive
care unit (ICU) to the general ward
(ICU–ward) are common and associated
with adverse events, near-misses, and
worsened patient and family experiences
(1–7). Such handoff miscommunication
may take the form of omitted information
or incorrect information (1, 2), both of
which may be propagated by electronic
health record (EHR) issues such as
copy/paste (8–10).

Efforts to improve ICU–ward physician
handoffs are nascent and have, to date,
focused on education (11–15) and stan-
dardization, including the development of
structured tools analogous to those proven
beneficial for other handoff situations (16).
For instance, the structured illness severity,

patient summary, action list, situational
awareness, and synthesis by receiver (or,
I-PASS) program has been associated with
reductions in medical errors and in pre-
ventable adverse events when implemen-
ted in pediatric settings (16, 17). In critical
care settings, implementation of a stan-
dardized electronic handoff tool led to
earlier and more detailed completion of
ICU transfer notes in patient charts (14).

Despite these efforts, a persistent gap in
this area is that no instruments have
been developed to assess the quality of
physician ICU-ward transfer notes. Thus,
it is unknown whether, for example, notes
that are deemed thorough or complete
would also be accurate or helpful (14).
Moreover, this gap has direct relevance
to postgraduate educational curricula on
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quality and safety, physician and interper-
sonal communication, documentation, and
clinical reasoning. It is, therefore, essential
for us to evaluate the central question
underlying these assumptions empirically:
Are the notes that we require (and train)
our house staff and faculty to write actu-
ally useful to other clinicians?

Although the use of a standard template
might achieve some degree of consistency
within and among note writers, an
assessment tool is needed to measure
consistency and quality empirically (18).
One such tool, the nine-item Physician
Documentation Quality Instrument
(PDQI-9) has validity for assessing EHR
daily progress notes for hospitalized
patients (19, 20). However, no analogous
tools currently exist for ICU–ward transfer
notes, which differ fundamentally from
other note types in purpose and content
(summarizing and transferring content/
responsibility vs. documenting evolving
clinical information and reasoning). Thus,
we aimed to provide validity evidence
for extending this instrument to the assess-
ment of ICU–ward transfer notes by testing
it across several hospitals.

Some of the results of these studies have
been previously reported in the form of an
abstract (21).

METHODS
Study Design, Setting, and Data

We conducted a retrospective observational
study of ICU–ward transfer notes from
three academic hospitals: Barnes Jewish
Hospital (the teaching hospital of Washing-
ton University School of Medicine); the
University of Chicago Medicine; and the
University of California, San Francisco.
Each hospital’s institutional review board
deemed this work as not human subjects
research and, therefore, exempt from review.

We retrospectively collected and
deidentified ICU-to-ward transfer notes
(selected randomly from daily patient
transfer lists) from medical ICU stays
occurring between July 1 and September
31, 2019. During deidentification, we also
removed any references to the hospital,
including local acronyms and hospital-
specific jargon (i.e., raters could not neces-
sarily identify the hospital from which
each note had originated).

At all three sites, medical ICU-to-ward
transfer notes are routinely written by
internal medicine residents and are
entered into the EHR at or around the
time of transfer to the wards. These trans-
fer notes are not used for billing and are
not routinely edited or cosigned by ICU
attending physicians; at each institution,
transfer notes were entered as separate
entities from the daily ICU progress note.
During the study period, no templates
were used for these notes, and no specific
training or guidance was provided to resi-
dents on note format or content.

Raters

We recruited physician raters from each
study site and pooled all raters for the
primary analysis. All raters reviewed all
notes. To determine whether particular
educational or administrative expertise
(beyond subject matter familiarity) would
be relevant to raters’ ability to use the
instrument (which would have implications
for programmatic use and scale-up), we
assigned raters to one of two groups post hoc.
Faculty members who served in internal
medicine residency program leadership
roles or who had methods or subject
matter expertise in patient safety, quality
improvement, and/or handoffs were labeled
“Group A.” The other raters (hereinafter
termed “Group B”) included ward attending
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physicians, critical care fellows, and internal
medicine chief residents.

The PDQI-9 Instrument

In REDCap (22), we electronically
presented each rater with individual
transfer notes, a PDQI-9 rubric, and
a rating sheet. The PDQI-9 has been
validated for assessing the quality of pro-
gress notes and discharge summaries. This
tool assesses note quality in nine domains
(Table 1): up-to-date, accurate, thorough,
useful, organized, comprehensible, succinct,
synthesized, and consistent. Each domain is
rated on a 5-point Likert scale ranging
from 1 (not at all) to 5 (extremely). A priori, we
excluded the “up-to-date” and “accurate”
domains, because raters could not assess
these items without access to the patients’
charts. Thus, the total score for the modi-
fied PDQI (mPDQI-9) could range from 7
(indicating the worst possible note quality)
to 35 (indicating the best possible quality).

Outcomes, Measures, and Sample
Size Estimation

Modern theory posits that “validity” is
essentially a hypothesis that can be
accepted or rejected on the basis of

validity evidence (i.e., qualitative or
quantitative data informing our overall
evaluative judgment of the adequacy and
appropriateness of inferences drawn from
an assessment’s results). Within Messick’s
framework (23), we sought content and
internal structure validity evidence for
using the mPDQI-9 to assess ICU–ward
transfer note quality. Here, “content”
refers to the relationship between test
items and the construct they are intended
to measure (in terms of themes, wording,
and item format), and “internal structure”
refers to the extent to which each item fits
the instrument’s underlying constructs
(generally through quantitative measures).

The primary outcome was each note’s
perceived clinical utility, which we measured
as the binary “yes” or “no” response to the
general question “Without any additional
information, could you use this note to
manage this patient if called for help?”

With general clinical utility as the
intended construct, we identified, a priori,
two primary measures of interest:
Spearman’s rank correlation coefficient (r)
between the total modified PDQI-9 score
and the general utility question (evidence

Table 1. Domains from the mPDQI-9

mPDQI-9 Domain Definition

Thorough Complete and documents all issues of importance to the patient

Useful Extremely relevant, providing useful information and/or analysis

Organized Well formed and structured in a way that helps the reader
understand the patient’s clinical course

Comprehensible Clear, without ambiguity or sections that are difficult to
understand

Succinct Brief, to the point, and without redundancy

Synthesized Reflects the author’s understanding of the patient’s status and
ability to develop a plan of care

Internally consistent No part of the note ignores or contradicts any other part

Definition of abbreviation: mPDQI-9=modified nine-item Physician Documentation Quality Instrument.
Each item is rated on a 5-point Likert scale ranging from 1 (not at all) and 5 (extremely).
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of content validity, related to the previ-
ously used concept of criterion validity)
(24) and interrater reliability (the extent to
which any two independent raters would
agree, evidence of internal structure valid-
ity) for the total mPDQI-9 score. We mea-
sured interrater reliability with averaged
two-way random effects intraclass correla-
tions (ICCs) (25, 26). As further internal
structure validity evidence, a secondary
measure of interest was internal consis-
tency reliability (Cronbach’s a).

On the basis of our expected interrater
reliability (ICC, �0.67, near the lower
boundary of PDQI-9 ICCs for other types
of notes) (19) and identification of 24 raters,
we estimated that 12 transfer notes would
yield precision ±0.2 and therefore captured
four notes per clinical site (27).

Exploratory Analyses

We performed several prespecified
exploratory analyses. First, because
differential experience, skill, and
expectations might influence how
receiving clinicians perceive ICU–ward
transfer notes, their quality, and their clinical
utility, we prespecified an exploratory sub-
group analysis by area of expertise in hand-
offs and patient safety (i.e., Group A vs.
Group B) (19). We used an analysis of vari-
ance to test whether mPDQI-9 scoring var-
ied by expertise, with plans for post hoc testing
if interaction term P values were ,0.01 (to
minimize risk of false discovery) (28).

Second, to generate hypotheses regarding
which note qualities might be most essential
for ICU-ward transfer documentation, we
measured Spearman correlation coefficients
between each individual mPDQI-9 compo-
nent and the general utility question.

Finally, longer ICU–ward transfer notes are
associated with negative patient outcomes
(29), likely because of multiple mechanisms
including patient severity and complexity,

diagnostic certainty, and challenges in glean-
ing information from unnecessarily long
notes. It is important to note that the origi-
nal 22-item PDQI contained four factors
directly related to length (“brief,” “concise,”
“succinct,” and “focused”) as well as multi-
ple items that are likely to interact with brev-
ity (e.g., shorter notes may be more likely to
be “nonredundant,” whereas “complete”
and “thorough” notes may require addi-
tional length) (20). Thus, in an exploratory
analysis, we also calculated each note’s word
count and compared these with mPDQI-9
ratings and the overall utility assessment with
Pearson and Spearman correlation coeffi-
cients, respectively.

Statistical Analyses

We used frequencies (with percentage)
for categorical data and mean (with
standard deviation [SD]) to describe rater
characteristics and mPDQI-9 rating distribu-
tions. We used R 4.1 (The R Project for
Statistical Computing) and the tidyverse for all
analyses with the exception of ICCs (for
which we used the psych package), and Cron-
bach’s a (for which we used ltm) (30–32).

RESULTS

We recruited 24 raters for 12 notes; each
rater independently rated all notes. Raters
in Group A had generally been in practice
longer and held more senior academic
ranks than the remainder of the raters
(see Table E1 in the data supplement).

Among the 12 notes reviewed (Figure 1 and
Table 2), total mPDQI-9 scores ranged from
8 to 35, with mean scores by note ranging
from 19 (SD=5.5) to 30 (SD=4.2). Mean
note ratings did not systematically differ by
rater expertise (for interaction, P=0.15).
The proportion of raters perceiving each
note as independently sufficient for patient
care (the primary outcome) ranged from
33% to 100% across the set of notes.
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We found a moderately positive correlation
between mPDQI-9 ratings and raters’ over-
all assessments of each note’s clinical utility
(r=0.49, P, 0.001; Table 3 and Figure E1).
Correlations were similar between rater
groups (Group A, r=0.53, P, 0.001;
Group B, r=0.45, P, 0.001). Interrater
reliability was strong; the overall ICC
was 0.89 (95% confidence interval [CI],
0.78–0.96), and ICCs were similar among
Group A reviewers (0.81, 95% CI,
0.61–0.94) and Group B reviewers (0.82;
95% CI, 0.64–0.94). Finally, Cronbach’s a
was 0.87 (95% CI, 0.84–0.89), indicating
good internal consistency.

Individual mPDQI-9 components generally
differed between helpful and unhelpful trans-
fer notes (r range=0.25–0.51, P, 0.001;
Figure 2), with the exception of succinctness
negative rho value (r=0.-0.2, P=0.76).
Note length was only modestly correlated

with mPDQI score (Pearson coefficient,
0.14, P=0.02) and the primary outcomes
(r=0.16, P=0.008).

DISCUSSION

We tested the modified PDQI-9’s ability
to assess ICU–ward transfer notes, provid-
ing moderate validity evidence in terms of
content and internal structure. Although
interrater reliability and internal consis-
tency were high, the correlation between
mPDQI-9 scores and raters’ overall assess-
ments was only modest. The latter mea-
surement might indicate the mPDQI-9’s
lack or underdevelopment of one or more
content areas within the overall concept of
utility, such as being up-to-date or accu-
rate (the domains omitted from this study).
Conversely, the relatively low correlation
could also indicate that one or more items
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have an unexpected relationship with utility.
In particular, the perceived importance of
brevity and succinctness may vary on a
case-by-case basis; for example, transfer
notes for patients with prolonged complex
ICU stays may not be helpful if they are
too succinct.

Overall, these results suggest that this
instrument may be useful for the objective
assessment of transfer notes when patients
move from the ICU to the wards. To our
knowledge, our work appears to be the
first attempt to collect validity evidence
for a standardized instrument to assess
ICU–ward transfer note quality. Further-
more, our findings have several additional
important implications. First, the mPDQI-
9 could serve as a process measure in the
evaluation of educational and/or quality
and safety interventions in the ICU. For
example, measuring mPDQI-9 scores
before and after implementing a standard-
ized ICU–ward transfer note template
would provide valuable objective data
beyond clinician perspectives (33–35)
and might offer important mechanistic
information to aid interpretation of other
implementation, process, and patient
outcomes.

From the educational standpoint, a
scoring tool supported by validity evidence
offers the potential to enhance standardized
objective assessment of learner performance
in the domains of communication skills,
practice-based learning and improvement,
and systems-based practice (36). In the most
recent set of Accreditation Council for
Graduate Medical Education Milestones,
transitions of care (“System Navigation for
Patient-Centered Care”) are similarly
emphasized (37). Objective measurements of
trainees’ transfer notes might have substan-
tial value as cross-sectional or longitudinal
adjuncts to direct observation and narrative
assessments in these areas. As theTa
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educational landscape moves away from
summative assessments to more high-quality
feedback and formative assessments such as
structured entrustable professional activities
(38), trainees might receive high-quality
feedback on a transfer note by means of a
tool such as the PDQI, thus improving their
communication and systems-based practice
skills. Specifically, we envision that the
PDQI could be used to educate interns
and residents in writing effective transfer
summaries. For example, performing a suc-
cessful ICU–ward transfer could even serve
as an entrustable professional activity that
faculty could observe and sign off on.

Finally, a tool such as the mPDQI-9
might also help trainees answer the central
question of whether the time they spend
on documentation actually translates to

other clinicians understanding their critical
thinking and patient care plans. At the
individual level, reflecting on this question
could encourage self-directed learning and
continuous improvement. More important,
using such a tool could aid introspection
in our profession on how we might com-
pose briefer, more comprehensible, and
higher yield notes, rather than contribut-
ing to ever-persistent “note bloat” (39–41).
Future directions might also explore using
the PDQI to train artificial intelligence
algorithms to autosuggest improvements to
transfer summaries with predictive text
technology.

An important limitation of this work is
that mPDQI-9 assessments require time
from clinician raters who are familiar with
ICU syndromes and care processes, which

Table 3. Validity evidence of mPDQI-9 performance in assessing notes on patient
transfers from the ICU to the general ward

Measure and Raters Value 95% Confidence Interval P Value

Spearman’s r

All 0.49 NA ,0.001

Group A 0.53 NA ,0.001

Group B 0.45 NA ,0.001

Intraclass coefficient

All 0.89 0.78–0.96 NA

Group A 0.81 0.61–0.94 NA

Group B 0.82 0.64–0.94 NA

Cronbach’s a

All 0.87 0.84–0.89 NA

Group A 0.88 0.84–0.91 NA

Group B 0.86 0.83–0.89 NA

Definition of abbreviations: ICU= intensive care unit; mPDQI-9=modified Physician Documentation
Quality Instrument; NA=not applicable.
Group A consisted of raters who were faculty members serving in internal medicine residency program
leadership roles or who had methods or subject matter expertise in patient safety, quality improvement,
and/or handoffs. Group B consisted of raters including ward attending physicians, critical care fellows,
and internal medicine chief residents.
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may limit immediate utility to smaller
scale assessment activities such as focused
educational initiatives or research studies
with dedicated effort toward process mea-
surement. It is important to note that rater
expertise did not have much bearing on
mPDQI-9 performance, suggesting that
particular educational or administrative
expertise (beyond subject matter familiar-
ity) may not be required for use. More-
over, this limitation may be overcome
with help from rapidly evolving artificial
intelligence tools such as large language
models (42); we speculate that, in the near
future, a model based on medical lexicon
training data may be able to provide
near-human performance on discrete
tasks such as mPDQI-9 ratings, allowing
assessments to be collected on a large
scale without substantial rater time.
A second limitation is the unavailability
of chart review necessitating modification

of the PDQI-9 instrument (omitting two
domains that could not be assessed with-
out full access to patient charts). Despite
this limitation, raters did not report diffi-
culty rating notes’ overall utility or the
remaining PDQI domains, which appear
to have value for our purpose. Finally,
this study provides only moderate validity
evidence and does not examine other
aspects of validity (e.g., consequences).
Future work should explore these areas
and test the extent to which including the
omitted domains yields stronger validity
evidence.

In conclusion, we found moderate validity
evidence for the modified PDQI-9 to assess
ICU–ward transfer notes written by inter-
nal medicine residents. This instrument may
have value for educational, quality, and
informatics activities in and around the ICU.

Author disclosures are available with the
text of this article at www.atsjournals.org.
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Figure 2. Subscores on the Modified nine-item Physician Documentation Quality Instrument generally differ-
entiated helpful from unhelpful notes on patient transfers from the intensive care unit to the general ward.
The x-axis indicates the Likert score of each item (averaged over all notes), and the y-axis indicates the
number of note ratings with each score value. Histograms are shaded by raters’ responses to the overall
utility question (purple indicates unhelpful and yellow indicates helpful).
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