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Comments to Draft Report

The Effective Health Care (EHC) Program encourages the public to participate in the
development of its research projects. Each draft report is posted to the EHC Program website or
AHRQ website for public comment for a 3- to 4-week period. Comments can be submitted via
the website, mail, or email. At the conclusion of the public comment period, authors use the
commentators’ comments to revise the draft report.

Comments on draft reports and the authors’ responses to the comments are posted
for public viewing on the website approximately 3 months after the final report is published.
Comments are not edited for spelling, grammar, or other content errors. Each comment is listed
with the name and affiliation of the commentator, if this information is provided. Commentators
are not required to provide their names or affiliations in order to submit suggestions or
comments.

This document includes the responses by the authors of the report to comments that were
submitted for this draft report. The responses to comments in this disposition report are those of
the authors, who are responsible for its contents, and do not necessarily represent the views of
the Agency for Healthcare Research and Quality.


https://doi.org/10.23970/AHRQEPCCER258
https://effectivehealthcare.ahrq.gov/products?f%5B0%5D=field_product_type%3Aresearch_report&f%5B1%5D=field_product_type%3Asystematic_review&f%5B2%5D=field_product_type%3Atechnical_brief&f%5B3%5D=field_product_type%3Awhite_paper&f%5B4%5D=field_product_type%3Amethods_guide_chapter&sort_by=field_product_pub_date

Summary of Peer Reviewer Comments and Author Response

This research review underwent peer review before the draft report was posted for public
comment on the EHC website. We received comments from eight technical experts and
four peer reviewers. Below is a summary of the more substantive edits we made based on
the peer review comments.

e We provided additional context for the overall diagnostic error rates in any

medical setting.
e We clarified how the conditions of interest used for some of the questions were specified
a priori.

e We provided definitions and/or clarifications for the terms used in the report
(e.g., diagnostic error, misdiagnosis-related harms). Additionally, we clarified
that diagnostic errors refers to both false negatives and false positives.

e We clarified how we calculated our estimates of diagnostic errors and serious

misdiagnosis-related harms.

e We added more context about diagnostic errors in children.

e We provided more discussion about the strengths and weaknesses of the studies that
were included for KQ1 (“What clinical conditions are associated with the greatest
number and highest risk of emergency department (ED) diagnostic errors and associated
harms?”) and included uncertainty estimates.

We provided additional context for preventable diagnostic errors.

We added teamwork as a factor that could influence diagnostic errors.

We discuss the lack of evidence on how patients can influence diagnostic errors.
We added more text about the applicability of the results.

We added more discussion about unintentional consequences that could arise when
attempting to address diagnostic errors.

e We added some text on approaches to measuring diagnostic errors at the

institutional level.

e We provided more context about how a dashboard could impact diagnostic error rates.

We developed a Frequently Asked Questions (FAQ) document to address common questions
raised by the peer and public review (Newman-Toker DE, Peterson SM, Badihian S, et al.
Frequently Asked Questions for “Diagnostic Errors in the Emergency Department: A Systematic
Review.” Open Science Framework. 2023. DOI: https://doi.org/10.17605/OSF.I0/B7XVM).

Source: https.//effectivehealthcare.ahrq.gov/products/diagnostic-errors-emergency/research
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Jonathan Edlow

General comment

You partly address this but it's
important to ask "Who is calling it an
error?” (An internist reviewing an ED
chart vs an emergency physician) and
WHAT is the gold standard for the
diagnosis? (You address this too when
you mention that in ?4% of ED admits
to the hospital, it was the original ED
diagnosis that was right and the
hospital diagnosis was wrong). |

don’t mean this comment to suggest
“partisanship” for emergency physicians
but just to state the obvious complexity
of it all. Our department has been
studying use of a rule-based system for
defining error. That is to so, if you can’t
state a rule that was broken, it's not an
error (even if there was an adverse
event). Examples, “ALL women of
childbearing years with abdominal pain
should have a UCG” or “ALL patients
with chest pain over the age of 40
should have an ECG”, etc. In our QA
committee we explicitly pose the
question, can we articulate a rule that
was broken. Admittedly it gets harder
the more subtle the case and if we
cannot articulate a specific rule, we call
in a judgment call (with or without an
adverse event). It helps to reduce the
hindsight bias.

This comment addresses the subjectivity inherent in
determining whether there was a process failure during the
diagnostic process. It is for this reason that we used the
National Academy of Medicine's definition of diagnostic error.
The NAM definition of diagnostic error does not require a
process failure for a mistaken diagnostic label to be considered
a diagnostic error. This reduces subjectivity in the
determination of diagnostic errors. We have added a section to
the Limitations to address this issue (and related measurement
concerns expressed by another public commenter): "Most
studies did not directly address issues surrounding
measurement of diagnostic error (e.g., validity, reliability,
determination of causes, preventability, or attribution of
harms). In clinical practice, many disease reference standards
are insufficiently understood, developed, and implemented, so
diagnosticians often disagree on final patient diagnoses. To
the extent that manual chart reviews were used to identify
errors, original studies are likely to suffer from problems of
poor chart documentation, low inter-rater reliability, and
hindsight bias. The problem of author bias in choice of
definition or method of measurement (e.g., specialists [or
diagnostic error “advocates”] determining ED misdiagnosis and
favoring more lax definitions of error/harm, or the reverse, with
ED clinicians favoring more stringent definitions) is difficult to
ascertain. Our use of the NAM definition of diagnostic error
mitigates some of these concerns, since there is less
subjectivity inherent in a diagnostic label change

(e.g., discharged with “musculoskeletal chest pain” returns with
“aortic dissection” within 24 hours) than in the determination of
preventability, which is known to be highly subjective. Also,
many included studies used stringent measurement protocols
or objective statistical methods (e.g., SPADE). Nevertheless,
poorly standardized or low-reliability measurements are
important limitations."

Source: https.//effectivehealthcare.ahrq.gov/products/diagnostic-errors-emergency/research
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| think that MI misdiagnosis has fallen
because we have ECGs and troponin
AND an acute treatment. Ditto with
ectopic pregnancy which interestingly
is not on the top 10 list (although |
suspect that 40 years ago it may have
been) because now, we have UCG
and US.

Response

We have added specific mention of electrocardiograms and
troponins to the sentence in the Introduction that already
addressed this issue "Diagnostic error rates for myocardial
infarction, for example, are impressively low at about 1 to

2 percent12 (in part due to the availability of
electrocardiograms and a reliable lab test [i.e., troponin
assays])."

Jonathan Edlow

General comment

The dizziness quandary is a special
interest of mine. You may be interested
to know that we are about half way
though the 14-16 month process of
completing the SAEM GRACE-3 project
on acute dizziness which will feature a
cool multi-media educational module.
Re: SAH, the Waxman article not-
withstanding, | think that the
preponderance of indirect evidence
shows we are missing it LESS
frequently than more if one takes a
longer time horizon from the late 1980s
and again, this is due to more CT
scanning. As for dizziness, there is

just a huge knowledge gap.

Thank you for sharing this information. We mentioned the
SAEM guideline development process in the Discussion
"Improving diagnosis of strokes in dizziness is a top priority
for ED clinicians, and a clinical practice guideline for acute
dizziness diagnosis is currently under development by the
Society for Academic Emergency Medicine. " Addressing
trends since the late 1980s is outside of the scope of our
review. We included studies from 2000 to present.

Source: https.//effectivehealthcare.ahrq.gov/products/diagnostic-errors-emergency/research
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Jonathan Edlow Comment on the Last, the 72-hour return metric is so As described in Figure 14, only a subset of 72-hour returns are
72-hour return tricky because it includes patients who related to diagnostic errors.
metric were recommended admission but

refused, patients who came back for
unrelated problems, patients who came
back because Plan A wasn’t working
(even though it was a reasonable plan),
patients who were admitted to the
hospital then returned to ED all within

3 days, patients whose misdiagnoses
were not gettable on Visit #1 and then
misdiagnoses that SHOULD HAVE
been picked up on visit #1"

Source: https.//effectivehealthcare.ahrq.gov/products/diagnostic-errors-emergency/research
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Joseph A.
Grubenhoff

Methods/top 10
diseases

As a pediatric EM academic physician,
| agree with the statement that cardiac
disease and testicular (and OVARIAN
which is omitted) torsion are a highly
relevant conditions for diagnostic delay
in the ED. However, | am surprised that
the authors include necrotizing
enterocolitis (NEC).NEC is almost
exclusively a disease of very premature
neonates. In 17 years working in the
pediatric ED of a top-five children's
hospital | have never seen a case of
NEC. While anecdote is not evidence
and term infants are at risk of NEC, it is
not a common pediatric ED problem.

We appreciate that necrotizing enterocolitis is almost
exclusively a disease of premature neonates. We also
recognize this is principally a problem encountered in the
NICU, rather than the ED. However, it has been reported in the
ED, now that pre-term infants are being discharged from the
hospital (PMID: 11489407). NEC was not on our original list
derived from the preliminary literature search, but it was
identified as part of our discussions with, and feedback from,
the Technical Expert Panel and Key Informants, so it was
included. Ovarian torsion was also discussed with the
Technical Expert Panel and Key Informants, but available
evidence prior to the review (from malpractice claims) listed
testicular torsion and not ovarian torsion. As noted in the
Strengths/Limitations section, "Overall, there is a relative
paucity of literature on diagnostic errors among pediatric ED
populations. More studies are warranted, including research on
how the distribution of diseases (KQ1), rates of diagnostic
error (KQ2), and causes/risk factors (KQ3) differ from those
in adult patients." To strengthen this point and elaborate on
ovarian torsion, we have added the following language to the
Gap analysis for KQ1: "Some diseases relevant to children
were not identified in our preliminary search or through our
Technical Expert Panel and Key Informant interview
processes, so were not explicitly assessed in our protocol
(e.g., ovarian torsion, child abuse, brain tumors); these may
be important to future inquiries."

Source: https.//effectivehealthcare.ahrq.gov/products/diagnostic-errors-emergency/research
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Letson MM, Cooper JN, Deans KJ,
Scribano PV, Makoroff KL,
Feldman KW, Berger RP. Prior
opportunities to identify abuse in
children with abusive head trauma.
Child Abuse Negl. 2016 Oct;60:36-45.
doi: 10.1016/j.chiabu.2016.09.001.
Epub 2016 Sep 25. PMID: 27680755.

Response

(response above)

Joseph A.
Grubenhoff

Methods/top 10
diseases

Also, BRAIN TUMORS are the MOST
COMMON CHILDHOOD CANCER but
typically present with vague and
common symptoms (especially
headache and vomiting) that most of
the time do not herald serious disease.
There is a multicenter Pediatric
Emergency Care Applied Research
Network study on-going to identify very
low risk criteria for serious intracranial
diseases similar to the seminal
PECARN work to identify children at
very low risk of clinically important TBI.
Given the amount of funding/effort and
prioritization of identifying low risk
patients presenting with HA, would
advise including brain tumors in

the statement.

Brain tumor was not on our original list derived from the
preliminary literature search, nor was it identified as part of
our discussions with the Technical Expert Panel and Key
Informants. As noted in the Strengths/Limitations section,
"Overall, there is a relative paucity of literature on diagnostic
errors among pediatric ED populations. More studies are
warranted, including research on how the distribution of
diseases (KQ1), rates of diagnostic error (KQ2), and
causes/risk factors (KQ3) differ from those in adult patients."
To strengthen this point and elaborate on brain tumor, we have
added the following language to the Gap analysis for KQ1:
"Some diseases relevant to children were not identified in our
preliminary search or through our Technical Expert Panel and
Key Informant interview processes, so were not explicitly
assessed in our protocol (e.g., ovarian torsion, child abuse,
brain tumors); these may be important to future inquiries." We
have also added the following sentence to a new paragraph in
the Strengths and Limitations section related to the list of
diseases... "However, because of the constrained focus on
the most common conditions, we do not have data on
misdiagnosis of less common conditions that may nevertheless
be of importance to ED clinicians (non-accidental trauma,
necrotizing fasciitis, compartment syndrome, brain tumors,
obstructive hydrocephalus, ovarian torsion, post-partum
hemorrhage, etc.); this is a limitation." We have also now
included brain and spinal tumors as part of a footnote to
Table 3 (representing 1.4% of all serious misdiagnosis-related
harms in malpractice claims, where it was the 16th ranked
condition causing serious misdiagnosis-related harms).

Source: https.//effectivehealthcare.ahrq.gov/products/diagnostic-errors-emergency/research
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Joseph A.
Grubenhoff

Using Malpractice
Suits/Results

Another problem with the use of large
malpractice claims datasets is the skew
toward adult cases. There are many
more adults in the US than children.
Children of color and economically
disadvantaged children often rely
heavily on the ED for primary care and
who cannot afford to bring suits (or
indeed wouldn't have the knowhow

to even start). So, the top ten list is
inherently skewed leaving out a very
vulnerable population.

As we describe in some detail in the section in KQ1
"Differences by Patient Age Group" there is no reason to
believe that malpractice claims are skewed towards adults
(i.e., overrepresent adults) or that serious harms are
overlooked in children. We concur that there are more claims
among adults because there are more adult ED patients and
adults more often have dangerous diseases causing their
symptoms; as noted by the commenter, other factors may be
at play (e.g., likelihood of permanent harm to a child being
lower, given a misdiagnosis).

We acknowledge that the ED is often utilized by people of
color and the economically disadvantaged (whether children or
adults), and these vulnerable populations (i.e., minorities/low
SES/low health literacy) may be underrepresented in claims.
We have added language to the section "Representativeness
of Malpractice Claims Data for Disease Distribution" on this
point ("Other biases could be at work that are not readily
apparent from the available literature. For example,
disadvantaged or vulnerable populations (e.g., those who

are differently abled, racial or ethnic minorities, lower health
literacy, lower socioeconomic status, prisoners) might be both
more likely to be misdiagnosed and less likely to file a legal
claim. However, we could find no specific evidence to suggest
that this would likely impact the distribution of diseases for
KQ1.").

Source: https.//effectivehealthcare.ahrq.gov/products/diagnostic-errors-emergency/research
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Joseph A.
Grubenhoff

Using Malpractice
Suits/Results

On pages 21-22, the "results"
regarding low proportions of pediatric
misdiagnosis malpractice cases include
a fair amount of speculation. Indeed, a
few sentences related to the severity of
injury draw a fairly drastic assumption
that families would be more likely to
seek reparations due to "devastating
medical misdiagnosis" and not being
able to "live a full life". My experience
as a pediatric EM physician does not
bear that out. Many of the children
seeking emergency care are children of
color and economically disadvantaged.
As such, they may not have the
financial means and necessary
knowledge to even begin a suit.

Thank you for raising this concern. We added language to the
section "Representativeness of Malpractice Claims Data for
Disease Distribution" on this point ("Other biases could be at
work that are not readily apparent from the available literature.
For example, disadvantaged or vulnerable populations

(e.g., those who are differently abled, racial or ethnic
minorities, lower health literacy, lower socioeconomic

status, prisoners, immigrants) might be more likely to be
misdiagnosed and less likely to file a legal claim. However, we
could find no specific evidence to suggest that this would likely
impact the distribution of diseases for KQ1. In particular, it is
important to note that there was almost complete alignment
between the list of diseases from malpractice claims and those
reported in diagnostic safety incidents (Table 2), which argues
fairly powerfully against a major disease maldistribution based
on claims data.").

As to the issue of "speculation" on the reason why claims are
less frequent among children than adults, we have bolstered
the passage below with additional supporting citations in the
body of the report (citations not shown here): "Although this
absolute frequency difference between children and adults
could be accounted for by a lower likelihood of a lawsuit being
brought when the patient is a child, this seems highly
improbable; if anything, one would suspect just the opposite,
since legal actions are disproportionately sought when the
severity of adverse outcomes is greater (as would be the case
for a child who might otherwise have a “full life to live” were it
not for a devastating medical misdiagnosis). The greater
likelihood of a lawsuit being brought when the claimant is a
child is supported by data from the National Practitioner Data
Bank showing higher payouts in pediatric than adult cases,
with the highest payouts occurring among the youngest
children and the lowest payouts among the oldest adults.
Some specific data on the relative frequency of claims, such as
those related to lung cancer misdiagnosis in the ED, appear to
confirm the general suspicion of a higher likelihood that cases
will be brought when patients are younger (see
Representativeness of Malpractice Claims Data for Disease
Distribution, below)."

Source: https.//effectivehealthcare.ahrq.gov/products/diagnostic-errors-emergency/research
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Joseph A.
Grubenhoff

Child abuse/results

As mentioned, there is also a major
missing category of pediatric disease
that will likely never result in
malpractice, that of CHILD ABUSE. The
most common abusers are household
contacts (parents, paramours, second
degree relatives) and there is almost
always going to be missing information
(the history in children who have been
abused is inherently limited because an
abuser is rarely going to offer that info
due to criminal liability). Add to that the
fact that the prior literature on missing
sentinel injuries, and the scenario is
very UNLIKELY to result in a law suit.
Simply stated, an abuser is not going to
file a lawsuit for a doc missing child
abuse because that runs the risk of
being jailed if not already. These
children sustain some of the most
serious life long harms and death and
will be almost entirely missed by
methods relying on malpractice data.

We appreciate and concur with this critique. We have

added specific language to this effect to the section about
"Representativeness of Malpractice Claims Data for Disease
Distribution" ("Child abuse (non-accidental trauma) is a special
case in which misdiagnoses are unlikely to result in
malpractice claims, even if the underlying problem does result
in serious harms to the child, since the abuser (often a parent)
is unlikely to draw attention to the condition via a legal claim.").

We have also added a paragraph to the KQ1 Gaps section of
the report that calls out child abuse and also identifies this
class of problems (i.e., those not likely to be reported when
missed) as a specific problem ("The special case of child
abuse (which was not incorporated into our study design but
was identified during the review/comment period) highlights an
important gap around recognition of diagnostic errors for
diseases that may be intentionally concealed, rather than
surfaced, as problems. The Centers for Disease Control and
Prevention have estimated that nearly 1 in 7 children suffer
abuse and neglect, resulting in 1,750 deaths in the

United States in 2020. One older study of 173 abused children
younger under age 3 with head injuries found 54 (31%) were
not recognized by physicians (across settings) as non-
accidental injuries; among these, 15 (28%) were reinjured after
the misdiagnosis. A more recent, multi-center, ED-based study
in the Netherlands found that EDs complying with screening
guidelines for child abuse were 4-fold more likely to detect
cases (0.3% versus 0.1%, p<0.001), suggesting that many
missed cases are likely detectable. Because abusive parents
are highly unlikely to file a malpractice claim for an ED missed
diagnosis of abuse, malpractice data will grossly
underrepresent this condition. The same is likely to be true

for other forms of abuse (e.g., missed spousal abuse, elder
abuse), certain socially unacceptable conditions (e.g., missed
cases of illicit drug use or dependence), or factitious disorders
(e.g., missed Munchausen syndrome). Furthermore,
individuals may be more likely to seek care at different EDs,
limiting the utility of single institutions to detect missed cases
(e.g., via chart review). For these disorders, special efforts
must be made to identify misdiagnoses using alternative data
sources and methods.").

Source: https.//effectivehealthcare.ahrq.gov/products/diagnostic-errors-emergency/research
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Joseph A. Results (general) As this "Results Section" should be We have revised the Results section to move some of the

Grubenhoff results, strongly recommend limiting interpretation to Discussion but feel that the reader is helped
the speculation and moving it to the by retaining some of the interpretation in the Results. We have
Discussion. added citations to support the interpretation, such as in the

section called out by the commenter previously.
Joseph A. General Comments | After reading this report, | am left Two pediatric ED physicians were on the Technical Expert
Grubenhoff feeling that the pediatric ED population | Panel informing the design and conduct of the systematic

is not well understood by the authors.
Were there any pediatric ED physicians
involved in drafting this document?
Because this will be an AHRQ release,
it will clearly be used/referenced to set
policy for the agency in terms of funding
priorities. Children are at risk of
diagnostic error but, one look at the
DEM conference attendance and it's
clear that pediatrics is not yet well
represented in the research and Ql
space. Because so much emphasis

is being placed on malpractice claims
data, which the report admits is
skewed, the priorities for investigation
set by AHRQ and non-profit
foundations that follow their lead

(e.g. Moore Foundation) will continue to
under-fund pediatric diagnostic error
research. This report appears to be an
expanded version of Newman-Toker's
"Big Three" paper. That work seems to
have taken on a life of its own in the
diagnostic error space and is now
driving larger and larger policy
decisions that will lead to skewed
research priorities for a few decades.
Children, just like in other areas of
research, are going to get left behind.

review. They both also reviewed the report as external
reviewers and their critiques were addressed by the authorship
team in earlier drafts.

Malpractice claims only feature prominently in the response to
KQ1 and not at all in KQ2; while malpractice claims are biased
towards high-severity outcomes, there is little reason to believe
that this leads to any of the important differences in the list of
conditions between children and adults (which are almost
certainly the result of differences in disease prevalence by
age). The fact that there is less literature describing pediatric
ED error than adult ED error is a gap confirmed by this
systematic review, and one that we have called out specifically
as such ("Overall, there is a relative paucity of literature on
diagnostic errors among pediatric ED populations.").

We appreciate the commenter's concern that diagnostic errors
in pediatric EM differ from those in adult EM practice (including
"other" non-Big Three diseases, which are, as shown in
Figure 2 and Table 5, are more common among children as a
proportion of all diagnostic errors). This point is made
repeatedly throughout the report, and further research into
pediatric diagnostic error research is expressly called for
("More research is also needed to better characterize the
diseases associated with diagnostic error in pediatric ED
settings and specialty EDs, where there are many fewer
studies.").

Source: https.//effectivehealthcare.ahrq.gov/products/diagnostic-errors-emergency/research
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Anonymous Introduction Introduction should better frame the Thank you. There is discussion of the complexity of defining
complexity of defining and measuring and measuring diagnostic error in the Introduction section, and
diagnostic error we have now juxtaposed the two paragraphs that deal with

definitions and measurement issues to address the issue more
forcefully ("Despite their toll on patients and society, diagnostic
errors remain largely invisible. This is mostly because
diagnostic errors are rarely evident at the time when they occur
and only surface later, often when they are discovered by
another clinician or after misdiagnosis-related harms have
occurred. Furthermore, diagnostic errors are variably defined,
difficult to measure, and not routinely tracked as part of patient
safety or quality improvement initiatives. The National
Academy of Medicine (NAM) defines diagnostic error as “the
failure to (a) establish an accurate and timely explanation of
the patient’s health problem(s) or (b) communicate that
explanation to the patient.” Notably, this definition (which is
used in this report) does not require a care process failure
(e.g., a specific clinical reasoning “mistake” on the part of an
individual clinician) and is agnostic with respect to any
resulting harms or their preventability. Furthermore, it does not
elaborate on the words “accurate” or “timely,” nor does it draw
distinctions between false negative and false positive errors or
specify how management differences might be used
inferentially in assessing the “correctness” of diagnostic
decision-making. There is no clear consensus on how to define
“diagnostic error” at this deeper level, but some ED authors
have made important attempts to do so. For example, a Swiss
group examining diagnostic errors among admitted ED
patients divided differences between ED and final hospital
discharge diagnoses into those that were deemed, in their
view, not to represent ED diagnostic errors (ED diagnosis was
somewhat underspecified or a complication not present at the
time of the ED visit became the primary inpatient diagnosis)
and those that were considered diagnostic errors (ED missed
a second, more important diagnosis or ED diagnosis was
qualitatively incorrect).There is even less certainty about how
best to capture communication failures between ED clinician
and patient, and very few studies have sought to address this
aspect of diagnostic error definitions. Whenever possible, we
relied on the NAM definition of diagnostic error (e.g., to
differentiate diagnostic errors from diagnostic errors with
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Introduction (cont'd) | (comment above)

0

Response

adverse events or harms), but we also relied, as necessary, on
individual study-based operational definitions, including more
granular determinations of error, harms, and preventable
harms that were used in the included studies.") We have also
added a paragraph to the Limitations section on measurement
concerns ("Most studies did not directly address issues
surrounding measurement of diagnostic error (e.g., validity,
reliability, determination of causes, preventability, or attribution
of harms). In clinical practice, many disease reference
standards are insufficiently understood, developed, and
implemented, so diagnosticians often disagree on final patient
diagnoses. To the extent that manual chart reviews were used
to identify errors, original studies are likely to suffer from
problems of poor chart documentation, low inter-rater
reliability, and hindsight bias. The problem of author bias

in choice of definition or method of measurement

(e.g., specialists [or diagnostic error “advocates”] determining
ED misdiagnosis and favoring more lax definitions of
error/harm, or the reverse, with ED clinicians favoring more
stringent definitions) is difficult to ascertain. Our use of the
NAM definition of diagnostic error mitigates some of these
concerns, since there is less subjectivity inherent in a
diagnostic label change (e.g., discharged with
“musculoskeletal chest pain” returns with “aortic dissection”
within 24 hours) than in the determination of preventability,
which is known to be highly subjective. Also, many included
studies used stringent measurement protocols or objective
statistical methods (e.g., SPADE). Nevertheless, poorly
standardized or low-reliability measurements are

important limitations.").
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Methods

The review explores 'What are the
most common and significant medical
diagnostic failures in the ED, and why
do they happen?' but relies heavily on
'numerator only' sources. In fact about
half of the review’s data sources are
malpractice claims and incident reports,
both of which cannot be used to
estimate reliable
frequencies/prevalence and are not
representative of population level data.
| suggest authors review Harvard
Medical Practice, Utah Colorado
studies as well as other rigorously done
prevalence estimates in the patient
safety literature. On page 7 the authors
first suggest that 'numerator-only’
labelling implies 'no explicitly defined
source population from which they were
drawn, so valid error/harm rates cannot
be calculated'. Then claim in same para
'For KQ1, disease-agnostic data
sources are needed, but
numerator-only data are sufficient'.
These are the same sources that
inappropriately inform other key
questions. Reliance on these sources
raises significant concern and violates
methodological knowledge that exists
about measurement.

Malpractice claims and incident reports (i.e., two commonly
used forms of "numerator only" data) cannot and they were not
used to answer rate questions (i.e., KQ2) --- all rates were
from numerator-denominator studies. Having a denominator
is not methodologically relevant for answering KQ1 (list of
diseases) - the key methodological issue for KQ1 is whether
the source data are biased with respect to the list of diseases
reported, not whether the precise denominator (i.e., source
population) is known. Sources of bias in malpractice claims
data are discussed extensively under KQ1
("Representativeness of Malpractice Claims Data for

Disease Distribution"). The claims-based list is corroborated
independently by the presence of the same list of diseases
from incident report data.

The studies mentioned (Harvard Medical Practice [1984] and
Colorado/Utah [1992]) were not included. They fall outside the
time window for the systematic review and do not have
ED-specific data (so would not have qualified even if they

had been in the review’s time window).
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It is an interesting question whether root causes (KQ3)
identified in malpractice claims might be biased. We have
added some text on this issue ("Representativeness of
Malpractice Claims Data for Root Causes. It is known that
malpractice claims data represent a biased sample of cases,
so it is then reasonable to consider whether bias(es) might
influence the root causes of diagnostic error identified. As
described above, it was clear from ED incident report studies
(e.g., Okafor, 2016; Hussain, 2019) that the spectrum of root
causes identified is quite similar to that found in ED
malpractice claims studies—mostly cognitive errors related

to bedside diagnostic decision-making (especially clinical
examination, test ordering, or integration of test results into
diagnostic reasoning). What is not known is whether both
malpractice claims and voluntary incident reports might be
biased towards cases with cognitive errors by physicians. This
question cannot be easily addressed by retrospective studies
relying on chart review, since most potential root causes must
be inferred (i.e., they are not actually captured or recorded).
Nor can it be addressed by diagnostically oriented,
experimental vignette-based studies (which only assess for
cognitive errors). To address this question rigorously, one
would need a cohort study or clinical trial that prospectively
captured all potential root causes and then assessed
diagnostic errors and root causes. We found no such studies,
so this remains an unanswered scientific question.").
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Methods

The review relies on work from certain
groups (including what seemingly
appears to be the authors themselves)
and excluding other groups who have
done a lot of work in the area. For
instance, while making arguments
about focusing on stroke and Big 3 etc.
authors consistently refer to their own
work heavily to make estimates and
suggest implications (many of which
are not even directly connected to the
review findings).

While there is no denying there are
several diagnostic errors in the ED in
the Big 3 categories, it is also a large
chunk of diseases seen in medical
practice anyway so | am not sure this
classification is as helpful as portrayed.
And given so much of cherry-picking, it
is not surprising that conclusions are
reached about Big 3 ‘an estimated

69 percent of all ED diagnostic errors
resulting in serious
misdiagnosis-related harms’. It appears
that a lot of systematic bias has
occurred while conducting this review
especially when other types of issues
(such as fractures and other conditions)
are inappropriately excluded from
emphasis so the authors can quickly
focus to make a case for ‘vascular,
infection, and cancer’ as main

disease categories.

(1) "work from certain groups" --- No groups of authors were
"included" or "excluded" as part of the study methods. All
articles for the systematic review and meta-analysis were
assessed with respect to the inclusion and exclusion criteria
defined a priori in the protocol. Authors of studies were not
involved in the screening of their own studies for inclusion in
the systematic review. In addition, two individuals reviewed
each study at the title, abstract, and full text stages and
agreement was required to exclude studies from the
systematic review.

(2) "focusing on stroke" and "refer to their own work" --- The
focus on stroke follows from the review's results that identify
stroke as the most common cause of serious misdiagnosis-
related harms identified in the ED --- thus, it deserves priority
from a public health perspective. Furthermore, the number of
studies of stroke misdiagnosis (n=18, only one of which
involved current study authors) was far greater than any other
disease in the review, and none of the studies included in the
meta-analysis of stroke error rates in KQ2 was conducted by
the authors of the present report.

(3) "other ... issues (such as fractures...) are inappropriately
excluded" --- Fractures are not part of the Big 3 and were not
excluded - they were included in the disease-specific
systematic review and discussed in the report. Missed
fractures are the most commonly identified diagnostic errors
in the ED (in both malpractice claims and incident reports), but
they typically cause only low/medium severity harms. In
response to this comment, we have done a full review of the
fractures in the malpractice claims data source files for KQ1
and recoded fractures (as well as all "other" non-Big 3
diseases) so that they can be appropriately ranked when
coded at the same level of granularity. These changes are
reflected in Tables 2-4, as well as in the text.
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Anonymous Methods The authors say they included studies Based on input from Key Informants and our Technical Expert
if they were conducted in the Panel, who provided input on the scope and protocol, we
United States, Canada, restricted inclusion to studies conducted in countries with
United Kingdom, Western Europe, comparable ED care to the US. We have added a sentence
Australia, or New Zealand. Why only to the Methods explaining the rationale ("These nations were
include evidence from 6 developed chosen in consultation with Key Informants and the TEP to
places? reflect countries with roughly comparable systems of ED care

to those found in the United States, in order to maximize
representativeness of the final results for US-based ED care.
Much less is known about the scope and nature of diagnostic
errors in developing nations, but access to basic diagnostic
testing resources are very limited in many low- and
middle-income countries. As a result, diagnostic delays for
life-threatening diseases can be substantial, so studies from
these other countries were excluded by design.")
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Results

Key point #2 findings rely on 3 studies
to make such broad claims but some of
these are inappropriate extrapolations.
‘A weighted average overall diagnostic
error rate of 5.6 percent per ED visit is
estimated by combining the error rate
among ED discharges (4.1%) from a
case-control study at a large university
hospital in Spain with the error rate
among ED admissions (12.3%) from

a rigorous, prospective study at a
university hospital in Switzerland.’

The Switzerland study is a study on
diagnostic discrepancy and not on
diagnostic error. It says ‘Patients’
hospital discharge diagnosis was
compared with the diagnosis at hospital
admittance through the emergency
room and classified as similar or
discrepant according to a predefined
scheme by two independent expert
raters’. The first line of Limitations in
this paper literally says ‘This study
investigated discrepancies in
diagnoses, not error, which would
require a thorough review of the
diagnostic process.’

It is unclear why a study that did not
even confirm diagnostic error is being
used to make such an estimate. In
general, such a review should include
confirmed diagnostic errors. Cases
where there is a discrepant or evolving
diagnosis or one where there is an
association with a subsequent visit
does not necessarily imply diagnostic
error. This seriously jeopardizes the
estimate.

(1) "inappropriate extrapolations" --- this is discussed in the
Applicability section ("Despite sourcing key portions of the data
for KQ2 (rates) from a small number of studies conducted in
countries outside the United States, we believe the results
apply to US-based EDs. Point estimates for overall error and
harm rates were drawn from three studies based outside the
United States (Canada, Spain, and Switzerland, with a
combined n=1,758), but these were the only higher-quality
studies found that conducted systematic patient follow-up to
minimize under-ascertainment of diagnostic errors. The overall
estimated ED diagnostic error rate of 5.7% was far lower than
the measured false negative rates for the top serious
harm-producing diseases other than myocardial infarction
(range 10-56%, Table 9), and of 9 of the 12 disease-specific
rates included US-based studies (not pulmonary embolus,
meningitis, or pneumonia). The measured overall harm and
death rates (though derived from a single, well-designed,
prospective Canadian study) triangulate well with data from a
nationally representative US-based source (Medicare data on
short-term deaths post ED treat-and-release with a “benign”
diagnosis). While the referral architecture by which patients
attend EDs likely differs across countries (including some
included as part of our review), we found no evidence that
studies conducted in comparable, disease-specific populations
outside the United States had substantively different results
than those conducted in US-based EDs. Comparison across
studies within each disease did not demonstrate any
systematic differences in diagnostic error rates between
US-based and non-US-based EDs. The one disease-specific
study which included both US-based and European EDs and
compared diagnostic performance directly across continents
found slightly longer diagnostic delays for aortic dissection
patients in North America when compared to Europe; from

the list of investigators included in the registry, 12 of

14 North American sites were US-based institutions and the
other two were in Canada, while the European sites were from
seven countries, including Spain and Switzerland. Thus, there
is reason to believe that the error and harm rate estimates are
either representative of US ED performance or perhaps even
low.");
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Results

On page 15, authors discuss about
most common symptoms associated
with misdiagnosis ‘Data were sparse
with respect to the most commonly
misdiagnosed clinical presentations
(symptoms, signs, or syndromes).’
Unclear how authors are able to
comment on these symptoms when
they handpicked certain diseases to
look at and used malpractice claims
data for most of the work.

Moreover, the denominator for such a
prevalence estimate should be the total
number of presentations to the
Emergency Department in which a
subsequent diagnosis is a possibility.
When you look at ‘dizziness’, a missed
stroke is pretty low about 0.2% (see
Atzema paper
https://onlinelibrary.wiley.com/doi/
10.1002/ana.24521)

This type of methodology over-
estimates diagnostic error rates.
‘45,000 to 75,000 missed strokes’,
refers to a perspective type paper.

(1) "unclear how authors are able to comment on these
symptoms" --- It was prespecified in our protocol that we would
assess the symptoms, signs, and conditions most frequently
associated with diagnostic error in the ED. Diseases were
selected with input from Key Informants and the Technical
Expert Panel, and symptoms were abstracted in relation to
these diseases;

(2) "used malpractice claims for most of the work" --- almost
none of the studies cited with respect to symptoms were
malpractice studies (for example, see KQ3, lliness
Characteristics, in which 120 studies are cited);

(3) "the denominator... should be the total number of
presentations to the ED" --- when studies reported on a
symptom-based cohort (e.g., Dubosh, 2020), we reported

the denominator in this way (e.g., false omission rate); when
studies used a disease-based framework, we reported studies
in that way (e.g., false negative rate) — doing anything else
would have been both methodologically inappropriate and,
almost invariably, not mathematically possible [given the
nature of the data that were reported in various studies];
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(4) "This type of methodology over-estimates diagnostic error
rates" --- it is to be expected that (a) the proportion of missed
strokes that presented with dizziness (denominator is all
strokes) or (b) the proportion of dizzy-strokes that are missed
(denominator is a subset of strokes) might be substantially
different than the proportion of patients with dizziness who
suffer harms from missed stroke (denominator is all with
dizziness symptoms) --- this fact is unsurprising, but it is a
large part of the reason why there are apparent discrepancies
in "diagnostic error rates" as reported in the literature, and we
are careful throughout the report to clarify when different
denominators are being used, and not to inappropriately
combine data that use different denominators (see Methods
paragraph beginning "The error and harm rates, which are the
focus on KQ2, may have been expressed differently in different
studies...") and to discuss how different denominators impact
inferences (see the "Implications for Operational Quality
Measurement and Benchmarking" section, sub-heading
"Differences in causal inferences based on different
denominators");

(5) "45,000 to 75,000 missed strokes’, refers to a perspective
type paper" --- true, that was from an editorial accompanying
the Atzema paper cited by this commenter, but that editorial, in
turn, cites multiple primary data studies and explains in detail
the evidence-based rationale for the numerical estimate.
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Discussion

For key question 3 the review states
“The most robust data about overall
root causes came from a large,
US-based malpractice claims study
and a large, UK-based incident report
study.” It is surprising that such a
systematic review could not find other
ED studies that have evaluated
cognitive error. This implies there are
no other methods or studies that have
provided data on cognitive error in the
Emergency Department which sounds
so hard to believe just at face value.
Even if only malpractice claims were
included the Kachalia study they cite
would be equally or more robust.

| would recommend against making
assertions that cannot be supported
by the literature.

There were many studies that addressed cognitive errors, but
very few with identical categorization schemas that permitted
aggregation. Kachalia et al. studied cases from 1979 and 2001
and did not break out cases from 2000-2001, so the study was
excluded from the analysis, per the pre-specified methods as
described in our protocol. Nevertheless, Kachalia gives us a
good reference point for the robustness of the two large, cited
studies in this section. The two largest studies described had
2,273 ED diagnostic error claims and 1,577 incident reports
with causes identified. By contrast, Kachalia et al. (one of the
larger malpractice studies other than the one shown in

Figure 16), reported on just 122 cases (5% of the sample
shown in Figure 16 and more than 30-fold fewer cases than
the malpractice and incident report studies combined).
Furthermore, Kachalia et al. found essentially the same thing
(failure to order tests in 58%, failure to perform an adequate
history and physical exam in 42%, failure to correctly interpret
a test in 37%, and failure to order an appropriate consultation
or make a referral in 33% --- and far lower rates of non-
cognitive errors).
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Anonymous Conclusion Reiterating that in my opinion, this The methods for this systematic review were described a priori
systematic review does not do what it in our protocol. The methods were developed with input from
was supposed to do. Findings are not 14 individuals included in either our Technical Expert Panel or
valid and are highly biased. as Key Informants; members included those with expertise in
Handpicking areas and diseases to emergency medicine, emergency nursing, patient safety and
focus on prior to the review, using quality, epidemiology and a patient with lived experience with
largely “numerator-only” such as diagnostic error in the ED. The review questions were also
malpractice claims to make posted for comment and groups such as the American College
assessments and answering key of Emergency Physicians offered their input—they made
questions, cherry-picking selected helpful methodological suggestions that were incorporated into
studies while ignoring others to make the design, including assessing the literature for the impact of
estimates, and relying on studies that both fixed and dynamic systems factors in diagnostic error
did not even include diagnostic error (October 23, 2020).
are concerns that are scientifically
significant. All of these are "fatal" The findings from the systematic review are based on the best
methodologic flaws and introduce bias available evidence, and we hope that the review will help to
that cannot be easily fixed. In addition, identify opportunities to improve the quality and quantity of
the implications and policy section is high-quality evidence about this important issue.
largely disconnected from the review
and seems to be focused on furthering
a highly selective and narrow
personalized agenda.

Anonymous References References selectively include work The methods for this systematic review were described a priori
from certain groups (including what in our protocol, with many processes in place to safeguard
seemingly appears to be the authors against bias. Inclusion and exclusion criteria were determined
themselves) and exclude other groups a priori and study authorship was not part of the eligibility
who have done a lot of work in the area | criteria for studies. Consistent with the mitigation plan to avoid

bias, study authors were not involved in determining eligibility
of their own studies for inclusion in the systematic review.

Ritu Agrawal Methods Hypovolemic shock occuring in Hypovolemic shock in pregnancy was not identified in the
pregnancy is missing prespecified list based on preliminary literature searching and

input from Key Informants and the Technical Expert Panel.
Other conditions related to pregnancy (ectopic pregnancy and
pre-/eclampsia) were included.

Source: https.//effectivehealthcare.ahrq.gov/products/diagnostic-errors-emergency/research

Published Online: December 15, 2022, Errata and Addendum August 14, 2023

35



https://effectivehealthcare.ahrq.gov/products/diagnostic-errors-emergency/research

Commentator

& Affiliation

Ritu Agrawal

Section

General

—/é AHR®

Agency for Healthcare

Research and Quality

Comment
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missing out of the report. | feel this
should be part of it e.g. abortion related
mis-diagnosis, ectopic or Post Partum
haemorrhage etc.
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Ectopic pregnancy and pre-/eclampsia were explicitly included
in the search and are reported on. Ectopic pregnancy appears
in Table 2. Unfortunately, there were no rate-based studies of
these conditions to be included in the review, as stated at the
end of the KQ2b section ("We did not find any studies meeting
our inclusion criteria that reported on the ED diagnostic error
rate for endocarditis, necrotizing enterocolitis, sudden cardiac
death, arrythmias, congenital heart disease, ectopic
pregnancy, or pre-eclampsia/eclampsia.") We have also added
language to the limitations section ("However, because of the
constrained focus on the most common conditions, we do not
have data on misdiagnosis of less common conditions that
may nevertheless be of importance to ED clinicians (non-
accidental trauma, necrotizing fasciitis, compartment
syndrome, brain tumors, obstructive hydrocephalus, ovarian
torsion, post-partum hemorrhage, etc.); this is a limitation.").

Linda Estep

Results

Were any evaluations done on error
rates for people of color or other
marginalized groups (LGBTQIA,
homeless mentally ill, etc.) segments
of those in the study?

Yes, the impact of race and ethnicity was examined and is
described under "Patient Characteristics" in KQ3. Other factors
are identified as gaps for future study, and we have expanded
the text in this section to explicitly list the groups mentioned by
the commenter, among others ("Other patient characteristics
reflecting marginalized status (e.g., members of religious
minorities; lesbian, gay, bisexual, transgender, and queer
[LGBTQ+] persons; persons with disabilities; persons who live
in rural areas; and persons otherwise adversely affected by
persistent poverty [including homelessness] or inequality) or
the presence of marginalizing co-morbidities (e.g., mental
health or substance use disorders or obesity) that may
increase the risk of diagnostic error are understudied and
deserve further equity-related research.")
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Ryan Radecki

Methods

The discussion around Key Question 1
cites Newman-Toker work in which the
"Big Three" classes of diagnoses are
emphasized as those with the greatest
magnitude for harm. In fact, this citation
cannot reach any other conclusion, as
the assumption underlying the methods
for the cited work is these three classes
contained the greatest likelihood for
harm, and no other diagnostic classes
were examined. The authors of this
draft cite multiple other collections of
diagnostic error from overseas, but
these collections of errors &€* fractures,
abdominal pain, pregnancy
complications, etc. € are
inappropriately discarded to focus

on vascular, infection, and cancer.
Worse still, the authors rely heavily on
this data set for frequency estimates
despite being derived from closed
malpractice claims. There is no reliable
basis for claiming the frequency of tort
filed as a surrogate for the rate of
diagnostic error. This bias makes the
choice of this data set inappropriate,
particularly as it is obviously discordant
from the other data reviewed.

(1) "this citation cannot reach any other conclusion... no other
diagnostic classes [other than the Big Three] were examined" -
-- In the Newman-Toker malpractice claims study, all classes
of disease were included and assessed (not merely the “Big
Three”); however, the rankings were potentially influenced by
the Big Three structure (i.e., subcategories of "Other" were not
broken down, so, in the original paper, they were not ranked
relative to subcategories of vascular events or infections, for
instance).

In response to this comment, and to determine whether this
was an issue in the present analysis, we re-analyzed the
HCUP-CCS categories so that the rankings could be re-
assessed. We completed a full review of the fractures in the
malpractice claims data source files and recoded fractures as
well as all "other" (non-Big 3) diseases so that they could be
appropriately ranked when coded at the same level of
granularity. The resulting changes are now reflected in
Tables 2-4, as well as in the text. In response to this comment,
we also added a breakdown of conditions by organ system
(Table 4) in addition to by "Big Three" categories.

(2) "There is no reliable basis for claiming the frequency of
tort filed as a surrogate for the rate of diagnostic error" --- We
agree, and the report did not do this---none of the
incidence/rate questions addressed in KQ2 were answered
using malpractice data. Issues of representativeness of
malpractice claims data for KQ1 (frequency distribution of
diseases causing serious harms, NOT prevalence) are
addressed in "Representativeness of Malpractice Claims
Data for Disease Distribution" and for KQ3 are addressed in
"Representativeness of Malpractice Claims Data for Root
Causes". To address any confusion over data sources with
respect to specific KQs, we have added an Appendix on Data
Types/Sources (see Appendix Table A-1).

Source: https.//effectivehealthcare.ahrq.gov/products/diagnostic-errors-emergency/research
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The results generated by the draft
authors analyses in response to Key
Question 2 are, in no uncertain terms,
farcical. Their determination of the rate
of diagnostic error depends, effectively,
on an arbitrary blend of rates from a
grand total of two studies.

The first of these studies is the Nunez
study, looking at two cohorts of

250 patients discharged from the ED

in Spain. The draft authors cite a miss
rate of 4% (10/250) for the "non-
returns" in this study, but it appears
the actual number in the paper for
"diagnostic error" in "non-returns"” is
1.2% (4/250). As "non-returns" make
up the bulk of their study cohort
(~32,000 patients), this effectively
defines the rate of diagnostic error.
Furthermore, the gold standard for the
correct diagnosis, and thus source for
the determination of diagnostic error, is
a subsequent diagnosis provided by a
primary health center. This definition of
diagnostic error, even as a surrogate,
cannot be considered a validated and
accurate method for such.
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Response

(1) Nunez study --- In Nunez (Table 2), the diagnostic error
rate was 20% of 250 unscheduled returns and 4% of 250 who
did not return but were followed up. It is understandable that
the commenter might be confused about the numbers from the
Nunez study, since it requires careful attention to the footnote
to Table 2 to identify that the numbers presented are
percentages not n's. The final estimate of 4.1% from the report
is a blended rate (weighted average) of the two values, as
described in the text ("Thus, diagnostic errors were 5-fold
enriched among patients with 72-hour returns, but because the
unscheduled return rate was just 0.8 percent, the estimated
total diagnostic error rate for the entire ED population was

4.1 percent. This likely represents a “floor” (minimum) rate
estimate because diagnostic errors were based solely on chart
review and not systematic patient follow-up.").

(2) Hautz study --- The Swiss study was a strong, prospective
study with systematic ascertainment of the diagnostic errors,
that reported higher mortality among patients who were
misdiagnosed ("They found diagnostic differences in

42 percent of cases (n=319 of 755) and considered meaningful
discrepancies in 12 percent of cases (n=93 of 755). Although
the authors demurred labelling these as errors (focusing on
“error” as a process failure), these events meet the National
Academy of Medicine definition of a diagnostic error,
regardless of whether an explicit, preventable failure occurred
during the diagnostic process. Diagnostic errors were
associated with longer hospital stay (mean 10.3 versus

6.9 days; Cohen’s d 0.47; 95 percent confidence interval 0.26
to 0.70; P = 0.002) and increased patient mortality (8.6 percent
[n=8] versus 3.8 percent [n=25]); odds ratio 2.40;

95 confidence interval 1.05 to 5.5 P = 0.038). Note that no
post-hospital follow-up was performed, so the authors
concluded that their estimates were likely minimum estimates
(i.e., some additional diagnostic errors were presumably not
captured by the inpatient team and therefore unaccounted for
in the study results).")

Source: https.//effectivehealthcare.ahrq.gov/products/diagnostic-errors-emergency/research
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Ryan Radecki
(cont’d)

Results/methods
(cont'd)

The second of these studies involves
patients admitted to an internal
medicine service in Switzerland. This,
by definition, excludes large swathes of
emergency department patients
admitted to other services, limiting the
accuracy and generalizability of its
measurement. This study again relies
upon coded diagnoses as a surrogate
for diagnostic error. Given the general
milieu of an internal medicine service, it
is likely many of these patients
classified as "diagnostic error" are
better classified as "diagnostic
uncertainty", in which an inpatient
evaluation is required as the scope of
the emergency department timeframe
is exceeded. A lack of structured chart
review severely limits the accuracy of
their point estimate.

The draft authors then merge these
results into their own estimate, 5.6%,
and use this to define their topline
results and conclusion of

7,300,000 instances of diagnostic error
in the Emergency Department in the
United States. The underlying data is
so profoundly weak it is grossly
unacceptable to generate and
promulgate such a number as a
definitive finding.

(3) Topline results --- The data were the best available and in
the final report we have provided additional text around the
limitations of the primary studies. In addition, the final report
acknowledges these limitations and calls for additional rigorous
studies so that we can have the most accurate estimate of
diagnostic error in the ED (“Future research should emphasize
areas in which data are suboptimal or lacking. For decision
making in the United States, overall diagnostic error and harm
rates should be confirmed in U.S.-based studies using
rigorous, prospective methods.”) We describe in the text the
rationale for why we believe these numbers are valid estimates
of the total diagnostic error rate ("... we estimate a weighted
average overall diagnostic error rate of 5.7 percent per ED visit
by combining the error rate among ED discharges (4.1%) from
a case-control study at a large university hospital in Spain with
the error rate among ED admissions (12.3%) from a rigorous,
prospective study at a university hospital in Switzerland. The
representativeness of this estimate is uncertain, but the figure
is not outside the range expected based on disease-specific
error rates found in KQ2b, which range from 1 (fractures,
myocardial infarction) to 56 percent (spinal abscess).
Additionally, the 4.1 percent estimate for the ED diagnostic
error rate is correctly positioned within the spectrum of
error/harm frequencies—diagnostic errors among admitted
"non-specific" symptom cases (54%) > diagnostic errors
among admitted patients (12%) > diagnostic errors among
treat-and-release discharges (4%) > diagnostic errors resulting
in adverse events (2%) > diagnostic errors resulting in serious
harms, including death or permanent disability (0.3%). Finally,
the overall error rate of 5.7% is comparable to that found in
rigorous US-based studies of other frontline care settings

(e.g., 6.3% overall diagnostic error rate in US-based primary
care clinics). Thus, we believe it is appropriate to report this
result."). To address issues of uncertainty in the data and small
numbers of (rigorous) studies on which we rely, we have
added additional text to the Executive Summary and the
Conclusions ("Our review findings are tempered by limitations
in the underlying evidence base, including issues linked to data
sources, measurement methods, and causal relationships.")
and we have added plausible ranges around the point
estimates for extrapolated numbers.

Source: https.//effectivehealthcare.ahrq.gov/products/diagnostic-errors-emergency/research
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The draft authors perform a similarly
inappropriate generalization with
respect to misdiagnosis-related harm
rates. For patients discharged from the
ED, trigger-based retrospective studies
are discarded in favor of a single
prospective study by Calder. This study
enrolled patients registered to the
high-acuity portion of an ED in Canada,
in which a misdiagnosis-related
adverse event rate of 2.0% is
witnessed, as well as a 0.2% rate of
death. Despite being, as these authors
state, "217-fold higher than the
weighted mean from the

three retrospective studies", it is
incredulously "not far from what
appears to be a plausible range".

The authors make several other
inappropriate leaps of extrapolation
from other data sets, including the
Swiss inpatient study noted above,

to support this claim.

Despite these limitations, the draft
authors unflinchingly use the 2.0%

and 0.2% rates as their topline results,
escalating their flawed analysis by
applying these numbers to their
estimated error rate of 7,300,000,
finding 2,600,000 diagnostic adverse
events and 260,000
misdiagnosis-related deaths.

One person dies of an aortic dissection
in Ottawa, and thus, absurdly, there are
260,000 annual deaths in the

United States.
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Response

To address issues of uncertainty in the data and small
numbers of (rigorous) studies on which we rely, we have
added additional text to the Executive Summary and the
Conclusions ("Our review findings are tempered by limitations
in the underlying evidence base, including issues linked to data
sources, measurement methods, and causal relationships.").
We also added plausible ranges around the point estimates for
extrapolated numbers. And we have since prepared an
Addendum to the original report that addresses statistical
concerns by using Monte Carlo simulations to combine results
across studies while generating true, statistically valid

95% confidence intervals rather than plausible ranges.

As explained in the text, retrospective studies were not
excluded from the report but were excluded from specific
analyses because they used very different sampling frames.
The retrospective studies available to address the
disease-agnostic error and harm rates used very different
inclusion criteria (e.g., only included patients who returned to
the ED, rather than consecutive patients seen in the ED). The
details of these design differences are discussed at some
length in the sub-section of KQ2 entitled "Per-Visit Overall ED
Misdiagnosis-Related Harm Rates" (see 7 consecutive
paragraphs beginning with "There were four retrospective
studies that reported overall per-visit harm rates..."). The
argument is summarized again in the Frequently Asked
Questions (FAQ) document (Q#51, Newman-Toker DE,
Peterson SM, Badihian S, et al. Frequently Asked Questions
for "Diagnostic Errors in the Emergency Department:

A Systematic Review". Open Science Framework, 2023.

DOI: https://doi.org/10.17605/OSF.I0/B7XVM).

Source: https.//effectivehealthcare.ahrq.gov/products/diagnostic-errors-emergency/research
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Ryan Radecki Methods The draft authors approach to Key A portion of KQ3 does use malpractice claims data and
Question 3 is also foundationally incident report data to assess causes (KQ3a, focused on
flawed. Their analysis of the frequency | "root causes" which are often only reported in malpractice or
of causes of error relies, again, on an incident report studies). However, the largest section of KQ3
analysis of tort claims and the data does NOT use malpractice claims (KQ3d, focused on risk

included therein. There is no validation | factors for diagnostic error). Even for KQ3a, there is nothing
for use of tort claims as a surrogate for | surprising about the list of causes derived from malpractice
the generalizable frequency of sources | claims, which, as noted in the report, is quite similar to what
of diagnostic error. was found in the largest ED-based incident report study
(Hussain, 2019). Furthermore, although detailed categorization
schemas vary widely by study author, the same basic
distribution of error causes (dominated by cognitive errors

in bedside decision-making) is found in most studies of
diagnostic error across clinical settings, including outside

the ED (e.g., PMID: 19901140, 16009864, 23440149).
Nevertheless, it is possible that some forms of reporting

bias are potentially at play. Therefore, a section entitled
"Representativeness of Malpractice Claims Data for Root
Causes" has been added in response to this comment. Lastly,
the data were the best available, and in the final report we
have provided additional text around the limitations of the
primary studies (“Our review findings are tempered by
limitations in the underlying evidence base, including issues
linked to data sources, measurement methods, and causal
relationships.”).

Source: https.//effectivehealthcare.ahrq.gov/products/diagnostic-errors-emergency/research
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Limitations Section

The limitations section fails to
acknowledge the gross inadequacy of
the evidence base. After performing a
systematic review in which only

two supposed high-quality studies
were found with which to estimated
the frequency of diagnostic error, this
synthesis is clearly not a "gap filled".
The conclusion "missed vascular
events and infections" are the principle
harms comes directly from a citation in
which all other harms were, by
definition and initial assumption,
excluded. Very clearly, the takeaway
with respect to Key Question 1 is a
mammoth hole in the evidence base
regarding the scope of diagnostic error
in the Emergency Department.
Similarly, the "gaps filled" for Key
Question 2 are based on a synthesis of
data framing a "necessarily imprecise"
estimate from a single study. There is
no face validity to the draft authors'
"meta-analytic-supported conclusion of
increased mortality”. Again, we see an
absolute absence of useful data to
inform future direction and policy.

(1) "gross inadequacy" --- We sought the best available
evidence and acknowledged the limitations. We have added
additional text to the Executive Summary and the Conclusions
("Our review findings are tempered by limitations in the
underlying evidence base, including issues linked to data
sources, measurement methods, and causal relationships.").
We called for more research.

(2) "missed vascular events and infections..." --- It is

not correct that this comes from a single citation --- it is
synthesized from two very large studies (one US malpractice
claims based and the other UK incident report-based) that
represented 78% of the meta-analytic cases. Also, the same
essential findings were present in the other (smaller) studies
identified ("There were nine studies that addressed KQ1a
directly for all diagnostic errors, reporting on a total of

5,817 diagnostic errors. Four studies were malpractice claims-
based and five were incident report-based. The two largest
studies, one a large, United States-based review of a national
malpractice claims database (Newman-Toker, 2019) and the
other a large, United Kingdom-based review of a national
incident reporting system (Hussain, 2019) together
represented 78 percent of diagnostic error cases (n=4,561 of
5,817). These two studies organized their categories in similar
enough fashion to present results together (Table 2)."); nor is it
true that from the malpractice claims study "all other harms
were, by definition and initial assumption, excluded" (see
detailed response to a previous issue raised by this
commenter beginning with "The discussion around Key
Question 1 cites Newman-Toker work in which the "Big Three"
classes of diagnoses are emphasized...").

(3) "the takeaway ... is a mammoth hole in the evidence base
regarding the scope of diagnostic error in the ED" --- We
disagree with the "mammoth" characterization, but we agree
that more research is needed to refine these estimates using
rigorous methods, as we noted in the Conclusions
("Importantly, large, prospective studies are needed to validate
current diagnostic error rate estimates, as well as to help
develop valid proxy measures that are more readily and
routinely acquired for operational measurement.").

Source: https.//effectivehealthcare.ahrq.gov/products/diagnostic-errors-emergency/research
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professional bias. The nature of the
reliance upon the Newman-Toker work
regarding tort claims restricted to,
primarily, vascular and infection,
appears to have an intended effect of
elevating missed stroke as an important
area for concern in the Emergency
Department. This is paired with further
Newman-Toker citations regarding the
frequency and harms of missed stroke.
For example, Citation 110
(Newman-Toker DE 2016) is the
reference for the claim of "45,000

to 75,000 missed strokes", which is
actually an editorial. This editorial
makes that same claim with regard to
45,000 to 75,000 missed strokes, citing
as its source *another* Newman-Toker
article (DOI: 10.1055/s-0035-1564298).
This paper then cites as its source a
Kerber study

Ryan Radecki Conclusion The concluding policy statements We agree that more systematic measurement of diagnostic
offer many potential suggestions, and errors and harms is a critical next step, which is why the first
broadly collate many different methods, | of our three main policy considerations from the report directly
for monitoring diagnostic errors, types address this issue ("(1) standardizing measurement and
of triggers for review, and the research results reporting to maximize comparability of
necessary compromises between measures of diagnostic error and misdiagnosis-related harms")
laborious manual/NLP structured and the second flows immediately from the standardization of
review and imprecise retrospective measurements ("(2) creating a National Diagnostic
reporting. It is clear from the poor Performance Dashboard to track performance").
evidence supporting the answers to
Key Question 1 and 2, the most
important next step, from a national
patient safety perspective with regard
to diagnostic error in the Emergency
Department, is to fill the gaps with
large-scale studies improving upon the
methods of the handful of studies relied
upon by the draft authors.

Ryan Radecki methods/references | Lastly, circling back to the concern for The methods for this systematic review were described a priori

in our protocol, with many processes in place to safeguard
against bias. Inclusion and exclusion criteria were determined
a priori and study authorship was not an inclusion or exclusion
criterion. As a part of our processes to safeguard against bias
individuals authoring studies were not involved in screening of
studies for inclusion and exclusion. Finally, all authors of the
report recused themselves from risk of bias assessment and
data extraction of their own studies. We have added language
to the front matter about these processes to manage potential
conflicts of interest by the authors of the report.
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(10.1161/
01.STR.0000240329.48263.0d) in
which 1,666 patients with dizziness are
evaluated, 46 of which are diagnosed
with a stroke or TIA, and 16 of which
were missed. The more appropriate
estimate for the frequency with which
dizziness is misdiagnosed should
remain consistent with the denominator
of this study, which is the

~4.4M emergency department visits
annually in the U.S. for dizziness. Thus,
including the remaining body of
research using look-forward methods
for subsequent stroke diagnoses in
those discharged from the ED, the
frequency of missed stroke in the ED

is rather in the range of the 0.2% cited
previously, with high-end estimates of
around 0.5%, or 9,000 to 22,000
annually.

This pattern of self-citation, in which
further self-citation occurs, suggests
the draft authors have unmanageable
biases towards their own field of
professional interest.

In summary, this report should be
rejected based on its many flaws. The
framing and interpretation of the
analyses performed does a disservice
to the great unmet need for high-quality
prospective data regarding diagnostic
error in the Emergency Department.
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(1) "elevating missed stroke as an important area for concern
in the Emergency Department" --- The evidence base is quite
clear --- stroke is the leading cause of serious
misdiagnosis-related harms in the ED (particularly as it relates
to malpractice claims, but bolstered by other data sources).
The malpractice claims database from which these analyses
derive (CRICO Comparative Benchmarking System) is a data
source that is highly representative of US malpractice claims.
The data set includes 20 member insurers that contribute their
malpractice claims for coding and comparative analysis and
together represent about 30% of all claims in the US; cases
come from all 50 states plus Washington, D.C. and

Puerto Rico, and the overall distribution of cases closely
mirrors the findings from the National Practitioner Data Bank
(see PMID: 31535832 [specifically Appendix A2]). A previous
CRICO study from 2011 (not involving any of the current study
authors) found the same --- fractures are the most common ED
claim and stroke the second most
(https://www.rmf.harvard.edu/~/media/Files/_Global/KC/PDFs/
crico_benchmarking_emergency_medicine.pdf), but when
serious harms are considered, strokes far outnumber fractures
(and outnumber all other causes). Other studies using different
data sets have again found the same - for example, The
Doctor's Company recently reported on ED misdiagnoses
(Ross, 2021) stating, "The top categories for final diagnosis
among the settled claims differed slightly. The highest
classification remained cerebrovascular disease, but at

a larger percentage (18 percent)."
(https://www.thedoctors.com/siteassets/pdfs/
risk-management/closed-claims-studies/
emergency-department-process-of-care-closed-claims-study
_focus-on-diagnosis-case-types.pdf) (we have added text to
this effect to the report's Discussion to bolster this point).
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Mark Graber Discussion The discussion section of the report Thank you. We agree that there may be multiple solutions
is problematic; it is highly biased, and to address the issue. While "solutions" or interventions are
generally weak. The main outside the scope of the report, we did offer some suggestions
recommendation, to focus on in the report for how our findings may influence thinking about
disease-specific diagnosis, is the general direction or form future solutions might take (i.e., to
reasonable as ONE possible approach | seek to address the sorts of problems identified in the review
to reducing harm from error in the ED, as major problems, both in terms of priority
but it is hardly the only reasonable diseases/symptoms and in terms of how demonstrated causes
approach. Other approaches are interact with solution sets). On the issue of disease-agnostic
equally promising, and at this very solutions, two systematic reviews (2013, 2019) on
early stage of interventions to address interventions to prevent diagnostic errors or mitigate harms
diagnostic error, it would be a big (PMID: 23460094, 34408064) found just 2 of 129 solutions that
mistake to put all the eggs in were truly disease-agnostic (neither of which studied a patient
one basket. outcome) and 4 others that addressed critical lab value alerts
Although the authors argue that general | (2 of which showed no benefit and 2 of which didn’t study
solutions are unlikely to be effective, outcomes). All of the studies showing benefit were
this conclusion is premature and not disease-specific. Nevertheless, in response to the
based on evidence. In fact there is commenter's concern, we have revised the language in the
substantial evidence that &€ general Discussion section, changing "ample evidence" to "some
solutions&d€™ like education and evidence" ("Although this would seem to be the quickest way
training do correlate with better to solve the problem of ED diagnostic error, there is some
outcomes. Also, as part of an evidence to suggest that general solutions like this are unlikely
evidence-based review, it should be to work.").
clearly noted that there are to date
almost no large studies of the
a€ general solutions3€™ type;
At this point in time, it is very
inappropriate to conclude that &€ceAll
solutions wlll likely need to be tailored
on a &€}specific basis." Other avenues
need to be mentioned and discussed:
patient-based interventions,
physician-focused interventions, and
cognitive interventions in particular all
need consideration."

Mark Graber page 81 Minor point: Page 81. Implications for Thank you for pointing this out. During an earlier stage of
Clinical Practice, Education, Research, | responses to review, paragraphs were changed in location,
or Health Policy. In this section, the first | and that sentence is now out of place, having become
sentence can be deleted; it isna€™t disconnected from the associated paragraph about barriers.
clear what barriers are being discussed | It has been deleted.
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claims, which is an example of
structural and racial bias. Persons of
color, poor persons, and immigrants are
unlikely to file a malpractice claim.
Thus, your data can only be
generalized to those who have

the means to acquire counsel.

"In our analysis, the most
comprehensive data on disease
distribution among cases of diagnostic
error were from large malpractice
claims and incident report studies."

Mark Graber Page 81 Second sentence: Eliminating We agree with this comment that eliminating all diagnostic
diagnostic error is not a reasonable errors or all associated harms (i.e., "zero harms") is probably
expectation; the field, and the text here, | not a realistic goal, so have added the word "preventable"
should focus on ways to minimize error | each time in the report where we used the word "eliminate"
or mitigate it. or "eliminating" in reference to errors or harms so that it now

reads "eliminating preventable misdiagnosis-related harms in
the ED" or similar.

Mark Graber Overall Overall excellent report; the discussion | Thank you for the kind words on the overall report. Issues
of interventions is the obvious weak related to the Discussion section are addressed above in
point; it presents a highly biased response to the commenter's first comment.
viewpoint; The many other ways to
address diagnostic error (outside of
the disease-focused ones) need to be
presented with equal evidence, and
discussed.

Denise Bockwoldt | Methods The data was derived from malpractice | We agree that structural racism and racial bias are important

problems, and likely to impact who will file a malpractice claim.
The ED is often utilized by people of color and the
economically disadvantaged, and these vulnerable populations
(i.e., minorities/low SES/low health literacy) may be
underrepresented in claims. We have added language to the
section "Representativeness of Malpractice Claims Data for
Disease Distribution" on this point ("Other biases could be at
work that are not readily apparent from the available literature.
For example, disadvantaged or vulnerable populations

(e.g., those who are differently abled, racial or ethnic
minorities, lower health literacy, lower socioeconomic status,
prisoners) might be both more likely to be misdiagnosed and
less likely to file a legal claim. However, we could find no
specific evidence to suggest that this would likely impact the
distribution of diseases for KQ1.").
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Denise Bockwoldt | Results The data was derived from malpractice | The issue of KQ1 and structural/racial bias in malpractice
claims, which is an example of data is addressed in the prior comment. In addition, we have
structural and racial bias. Persons of expanded the section describing gaps for KQ3 ("Other patient
color, poor persons, and immigrants are | characteristics reflecting marginalized status as defined in
unlikely to file a malpractice claim. AHRQ priority populations (e.g., members of religious
Thus, your data can only be minorities; lesbian, gay, bisexual, transgender, and queer
generalized to those who have [LGBTQ+] persons; persons with disabilities; persons who live
the means to acquire counsel. in rural areas; and persons otherwise adversely affected by
"Malpractice claims are routinely persistent poverty [including homelessness] or inequality) or
captured by risk insurers, labeled as marginalizing co-morbidities (e.g., mental health or substance
diagnostic error-related, and then use disorders) that may increase the risk of diagnostic error
thoroughly analyzed, making them are understudied and deserve further equity-related
a rich source of information on the research.")

distribution of diseases (KQ1) and
causes (KQ3) of diagnostic error."
Denise Bockwoldt | General | believe the research question should Some studies have clearly demonstrated that minority and

be on "WHO is harmed" rather than marginalized patients are at higher risk of misdiagnosis, and
"WHAT harm took place. Marginalized this is addressed in the "Patient Characteristics" section of
patients, such as the obese, persons of | KQ3. We did not find studies that proved implicit bias was the

color, female gender, the poor, and cause of these disparities in diagnosis, although we agree this
non-English speaking are at high risk may be one underlying root cause of the demonstrated

of misdiagnosis due to implicit biases. disparities. Demographic data are unavailable for the large
Data on diagnostic errors should be malpractice and incident report studies used to address KQ1

reported with demographic data as well. | and part of KQ3. As noted in response to the prior

two comments, we have identified this issue as a gap that
should be filled through further equity-related research in
diagnosis. We have also added language to clarify the
importance of this issue ("Achieving equity in diagnosis by
addressing racial and other diagnostic health disparities is of
recognized importance to achieving diagnostic excellence.";
"The root causes of measured diagnostic disparities should be
examined, including the role of implicit or explicit bias towards
women, minorities, or other vulnerable populations."; "To
summarize, measuring health equity in diagnosis should be a
key focus of future research, and special care should be taken
to ensure that rigorous epidemiologic and statistical methods
are used to address this concern, since incorrect methods can
lead to erroneous inferences." )
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Timothy Hofer

Evidence Summary

2/ Malpractice claims are very
problematic as a source as was clearly
shown as far back by the Harvard
Medical Practice Study where in a
review of 50,000 records there was
exactly no overlap between expert
judgement about when an error
occurred and a malpractice claim
determination of an error. It seems like
it might be worth mentioning this as a
limitation.

Thank you for this comment. We have added to the Executive
Summary (and report Conclusions) the following statement:
"Our review findings are tempered by limitations in the
underlying evidence base, including issues linked to data
sources, measurement methods, and causal relationships."
While we agree there are problems inherent in the use of
malpractice claims data, the stated lack of overlap between
an expert determination of "error" and malpractice claim
determination of error is not necessarily germane to the
report's findings. Importantly, we believe the commenter
intends that the term "error" (when determined by an expert)
indicates that a process failure occurred, which diverges from
the NAM definition of diagnostic error used in this report. We
offer extensive treatment of the issues surrounding malpractice
claims in the body of the report (for example, see
"Representativeness of Malpractice Claims Data for Disease
Distribution" and "Representativeness of Malpractice Claims
Data for Root Causes").
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The medical literature has a
predilection for substantially overstating
causal claims based on weak designs
and evidence and this report is a some
risk of being a prime exemplar. While |
admire the enthusiasm of the report
writers, | would suggest that the tone

of certainty be modulated and that
conclusions and recommendations be
made with a greater spirit of humility.

Evidence Summary

0

Response

We have added to the Executive Summary (and report
Conclusions) the following statement: "Our review findings
are tempered by limitations in the underlying evidence base,
including issues linked to data sources, measurement
methods, and causal relationships."
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Charles A Pilcher

Conclusion The paper acknowledges that EP's

rarely get performance feedback.

Response

We concur that stories are often quite powerful. We
understand how telling a story about an egregious mistake in a
patient whose dizziness was due to stroke but was
misattributed to inner ear disease and led to devastating
patient harms (e.g., a young athlete being left quadriplegic

and mute... the so-called "locked in syndrome"
[https://www.improvediagnosis.org/stories_posts/
missed-stroke-diagnosis/]) would be quite memorable and
frightening to an ED clinician. What is unclear to us is how
such a story would help the average ED physician correctly
perform and interpret bedside eye movement maneuvers that
might have prevented such a mistake --- ED physicians are
already quite worried about missing stroke in dizziness, yet
have important gaps and misconceptions in how to evaluate
patients with dizziness (PMID: 26231272) and remain
uncomfortable with the bedside skills required to differentiate
stroke from inner ear disease (PMID: 26587108).
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Charles A Conclusion (cont'd) | There's an indirect way of providing that
Pilcher (cont’d) feedback by accessing the learnings
from our most egregious mistakes, the
ones that become med mal lawsuits.
The least defensible of those are
settled pre-trial. The stories of these
lawsuits are then buried in non-
disclosure agreements, yet they are
the cases with the greatest likelihood of
helping a budding EP never make the
same mistake that a colleague made.
Reading or hearing a brief story of a
case gone wrong is far more effective
and memorable than a 1 hour lecture
on the topic. Telling a mere 9 stories for
the "target diseases" that the article
prioritizes will reduce the rate of
"misdiagnosis-related harms
(particularly high-severity harms)." The
transparency that a story bring also
honors the injured patient (posterior
circulation stroke, aortic dissection,
spinal epidural abscess, necrotizing
fasciitis, etc.) whose reason for suing
always includes the wish that the same
thing would never happen to someone
else. It also is an answer to the
complaint that educators have "too
much to teach and too little time to
teach it." As an example, the article
promotes the construction of "clinical
practice guideline for acute dizziness"
to identify strokes. A simple story of a
missed diagnosis that became a lawsuit
will do the same thing a lot faster and
far more memorably. A busy EP or EM
resident will benefit more from that
story than spending his/her time
reading a guideline "currently under
development by the Society for
Academic Emergency Medicine.299"

(response above)
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Charles A Pilcher | Conclusion Dr. Mark Graber and | have a paper We concur that stories are often quite powerful. We are
currently in review that focuses on the glad you are bringing this issue to a broader audience with
power of stories. The transparency that | Dr. Graber.

we advocate is similar to the way other
industries address mistakes, examples
being OSHA, CPSC, NHTSA and
NTSB. If the aviation industry managed
its plane crashes like we in healthcare
manage ours, none of us would dare
get on an airplane. And if we continue
to bury the learnings from our mistakes
that become lawsuits, we will continue
to bury our patients.

Thanks for allowing me to comment - or
rant. I'm just a retired pit doc who has
seen too many avoidable mistakes
made because we haven't been able to
learn from the mistakes of others. | wish

this project well.
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This comment is re: Report page 86 -
pdf page 98 &€" paragraph 2.b.:

"The AHRQ Common Formats for
Event Reporting (CFER) now include a
special common format for Diagnostic
Safety event reporting (CFER-DS) that
has recently been developed for use by
patient safety organizations (PSOs)."
We very much appreciate mention of
the CFER-DS. A small addition may be
helpful here to clarify that the CFER-DS
(and all of the other AHRQ Common
Formats) are available in the public
domain to encourage their widespread
adoption. An entity does not need to be
listed as a PSO or working with one to
use the Common Formats. However, it
should also be noted that the Federal
privilege and confidentiality protections
only apply to information developed as
patient safety work product by providers
and federally listed PSOs working
under the Patient Safety and Quality
Improvement Act of 2005.

«}% &
EANE

Y
0

Response

Thank you for the helpful comment. We have added this
information to the relevant section ("The CFER-DS (and all of
the other AHRQ Common Formats) are available in the public
domain to encourage their widespread adoption. An entity
does not need to be listed as a PSO or working with one to use
the Common Formats. However, it should also be noted that
the Federal privilege and confidentiality protections only apply
to information developed as patient safety work product by
providers and federally listed PSOs working under the Patient
Safety and Quality Improvement Act of 2005.").
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Anonymous

Methods

Secondly, studies with fewer than

50 cases were excluded. While it
makes sense to exclude case reports,
there is no reason to exclude studies
with a smaller sample size. In
prospective studies, or studies including
consecutive patients, the number of

50 error cases is actually quite high.
Excluding those studies from the review
will cause bias, as those smaller
studies use a method/data source
which can identify different types of
diseases than studies with large
databases.

The strength of a systematic review is
that it pools different type of studies,
with different methods. The authors
mention themselves in the review that
a€1t is usually necessary to rely on
multiple data sources and different
methods to gain a more comprehensive
view of patient safety and quality.a€™
Excluding 87 studies because they
have fewer than 50 patients is bias is
not correct in a systematic review

Decisions about eligibility criteria were made a priori and
documented in our protocol. The protocol was developed
based on feedback from our Technical Expert Panel and
Key Informants.

The vast majority of studies had sample sizes between 50

and 4,000. Only 10% (n=120) of 1,176 excluded studies had a
sample size <50 and only 5% (n=60) had this as the only listed
exclusionary criterion. Of the 60 smaller studies, 24 had a
sample size <10 and 18 of these had a sample size <5. Thus,
we do not believe that this decision had a meaningful impact
on the results, but, nevertheless, we have added a sentence to
the Strengths and Limitations section listing this as a potential
limitation ("We also do not know whether exclusion of smaller
studies (n<50) by design influenced results.").
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Methods

Both malpractice claims and incident
reporting systems are not set up with
the aim of conducting scientific
research. | have worked with many
different malpractice claims databases
and incident reporting systems, and the
data are often of poor quality. Important
quality indicators are often lacking

(e.g. interrater reliability) and the quality
of the questions used to analyze the
claims are not validated. The same is
true for incident reports. The review
heavily relies on those data sources
and they seem to have excluded
studies with better research quality
(with diseases not fitting the author
scope and with better research quality
(with diseases not fitting the authors
scope and with [less-than] 50 cases).

We concur that malpractice claims and incident reporting
systems are imperfect data sources and cannot be used to
answer certain questions (like error or harm rates, which were
answered in our report [KQ2] using non-claims data sources).
However, for the purposes of identifying the most commonly
identified diseases (i.e., the main answer to KQ1) associated
with diagnostic errors, particularly those responsible for serious
harms to patients, there is no better data source available than
malpractice claims or incident reports. The commenter has not
provided examples to support the contention that "studies with
better research quality" were excluded, so we cannot respond.
As to excluding studies with "diseases not fitting the author
scope," this is incorrect --- for the purposes of KQ1, as
described in response to another of this commenter's
concerns, there was no pre-specified disease restriction --- in
other words, there was no exclusion of studies on the basis of
disease in the places where malpractice or incident reports
were used. To make this point more clearly, we have modified
the text in the Methods section ("As noted above in Data
Sources, we searched for a mix of disease-agnostic (any
disease) and disease-specific (one or a few specific diseases —
e.g., major cardiovascular events) studies. The search strategy
was designed to capture both sorts of studies. However,
disease-specific studies could only be identified by pre-
specifying these diseases as part of the search strategy.
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Anonymous
(cont’d)

Methods (cont'd)

Based on preliminary knowledge of the literature, we proposed
a priori the following conditions to be included in the
disease-specific component of the search strategy: stroke,
myocardial infarction, venous thromboembolism, aortic
aneurysm and dissection, arterial thromboembolism, sepsis,
meningitis and encephalitis, spinal abscess, pneumonia,
endocarditis, appendicitis, and selected fractures. Additional
conditions were added to expand the search based on input
from Key Informants and the TEP. Additional conditions that
are relevant to pediatric populations include testicular torsion,
necrotizing enterocolitis, and sudden cardiac
death/arrythmias/congenital heart disease. Additional
conditions that are relevant to pregnant populations are ectopic
pregnancy and preeclampsia/eclampsia. While screening the
full-text articles, we included all disease-agnostic studies
meeting our other entry criteria, but we excluded
disease-specific studies that did not include populations with
at least one of these named conditions. We did not exclude
studies based on condition when screening abstracts."). We
have also added a Table to the Appendix (Appendix A-4)
linking specific KQs to particular data sources/types.
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Discussion

1.In the recommendations it is
suggested that research on reducing
diagnostic errors in the ED should focus
on the clinical presentations of the
diseases in the top 10 rather than on
the diseases itself. This makes sense
since a patient presents with a
symptom and not with a disease.
However, the cases represented in
review are largely based on malpractice
claims, where diseases present
atypically. This would then include a
very large range of symptoms, which
makes me wonder why we need to
specify in the first place. Isnt it better to
focus our efforts on common causes of
errors than on specific diseases/
disease presentations?

(1) "the cases represented in review are largely based on
malpractice claims" --- We do not agree with the premise of
the question. While the list of diseases in question derives from
malpractice and incident reports (KQ1a), all of the other data
relevant to the issue of atypical symptoms are derived from
non-claims, non-incident report sources, including prospective
studies (see KQ3d and new Appendix on Data Types and
Sources). It is certainly true that while there might be only 1-3
"classic" symptoms of a disease and two dozen or more
"atypical" symptoms of a disease, it turns out that these are
not evenly distributed randomly across the two dozen atypical
symptoms --- instead there are "typical" atypical symptoms that
are recurrent pitfalls. This is shown epidemiologically using
SPADE look-back methods that help identify patterns of
misdiagnosis where observed rates can be compared to
expected rates for the frequency of these symptoms

(e.g., PMID: 32701479, 33650389, 28344918). In such studies,
there are typically only a handful of antecedent symptoms

(i.e., "typical" atypical cases or "recurrent pitfalls") that account
for the majority of missed cases. Thus, the problem is not
intractable. We have modified the Discussion section to reflect
this argument ("This suggests that system-wide, scalable
solutions need to be developed to tackle cognitive problems,
and that these solution sets must be targeted to address not
the most common clinical presentations of key diseases of
interest but the most commonly misdiagnosed clinical
presentations of key diseases of interest. This is a tractable
approach because epidemiologic studies using the SPADE
look-back method have shown that only a handful of symptoms
account for the majority of missed clinical presentations for any
one disease—in other words, these are what might be called
“typical” atypical cases or recurrent diagnostic pitfalls.")

(2) "Isn't it better to focus our efforts on common causes of
errors than on specific diseases/ disease presentations?"
Since the systematic review found that the most common
causes of diagnostic errors are cognitive issues of clinical
expertise and bedside reasoning in atypical cases, this is
precisely what focusing on recurrent pitfalls in diagnosis
(which, by their nature are disease and symptom-specific)
is striving to do.
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Anonymous Discussion 3. The recommendations do not (1) We believe that the suggested policy considerations
logically flow from the findings of the flow directly from the report's findings: "(1) standardizing
review. While cognitive errors are the measurement and research results reporting to maximize
most common, there is limited attention | comparability of measures of diagnostic error and
for those causes in the misdiagnosis-related harms" - this derives directly from the
recommendations. In general, the main | lack of standardized measurement of diagnostic error and
causes underlying diagnostic errors harms identified by the systematic review; "(2) creating a
should get more attention. National Diagnostic Performance Dashboard to track

performance (analogous to the Dartmouth Atlas Project for
utilization of healthcare services)" - this derives from the lack of
adequate national benchmarking and lack of comparability of
measurement across EDs identified in this systematic review;
and "(3) using multiple policy levers (e.g., research funding,
public accountability, payment reforms)1 to push for the rapid
development and deployment of solutions that address this
major patient safety and quality problem" - this derives directly
from the overall public health scale/scope of the problem
identified by the review.
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Discussion (cont'd) | (comment above)
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(2) "While cognitive errors are the most common, there is
limited attention for those causes in the recommendations” ---
While "solutions" are outside the scope of the report's overall
charge, we did offer some suggestions for how our findings
may influence thinking about solutions (i.e., that address the
sorts of problems identified in the review, both in terms of
priority diseases/symptoms and in terms of how demonstrated
causes interact with solution sets). We agree the most
common errors are cognitive (and so state) but disagree that
our policy considerations fail to address these. As we noted
above in reply to an earlier comment from this individual ("Isn't
it better to focus our efforts on common causes of errors than
on specific diseases/ disease presentations?") --- since the
systematic review found that the most common causes of
diagnostic errors are cognitive issues of clinical expertise and
bedside reasoning in atypical cases, this is precisely what
focusing on recurrent pitfalls in diagnosis (which, by their
nature are disease and symptom-specific) is striving to do.
We did not propose solutions to this problem in other than the
general sense of pointing to teamwork, training, and
technology as likely mechanisms to address cognitive errors
and the need for modularity in addressing them. The relevant
text is in the Discussion section focused on KQ3 ("Taken
together, this suggests that interventions to reduce harm from
ED diagnostic error must directly tackle problems in
fundamental bedside diagnostic skills and clinical reasoning for
atypical presentations of the ten diseases producing the most
harm. If substantial headway is to be made, we must develop
system-wide solutions to address these cognitive problems.
Options fall into three basic mechanisms that all target
increasing the availability of diagnostic expertise: (1) build the
expertise of ED clinicians through deliberate practice training
and feedback; (2) support ED clinicians’ decision-making
through teamwork, including access to experts; (3) minimize
cognitive load by deploying technologies that digitally
encapsulate expertise. Because diagnostic expertise is deeply
problem-specific, these broadly construed solutions will need
to be individually tailored on a symptom- and disease-specific
basis (i.e., modular).").
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the authors are from as there is a lot of
self-citation. Other groups with a lot of
work on diagnostic error are barely
cited. For example, there is a part in the
review of electronic trigger tools where
the Houston group has done much
work but is barely cited (e.g. paper by
Dr Murphy).

Anonymous Conclusion The conclusions cannot be made The methods were determined a priori with input from our
based on on the method that was Technical Expert Panel and Key Informants. As noted in other
applied. Too many studies that are responses, we disagree with the assertion that relevant studies
potentially relevant van been excluded were excluded. We followed our protocol and have
and the authors. | therefore think that acknowledged the limitations in the evidence based and in
the conclusion are not correct our methods.

Anonymous References From the references it is clear where All articles for the systematic review were assessed with

respect to the inclusion and exclusion criteria defined a priori in
our protocol. Study authors were not involved in the screening
of their own studies for inclusion in the systematic review.

The work by the Houston group on electronic triggers is
focused largely on cancer diagnosis in primary care. It is
therefore not surprising that their work would be
underrepresented in the current report about ED diagnostic
error. The commenter has not specified the “paper by

Dr. Murphy,” and we were not able to locate a specific study by
Dr. Murphy regarding electronic triggers in the ED; another of
the Houston group's electronic trigger studies relevant to the
ED is included in the report (PMID: 34279630).
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Josephine Grima Introduction We feel that life-threatening genetic Based on the results of our systematic review, we concur that
aortic and vascular conditions should life-threatening vascular events (including those associated
be one of the major focus areas for new | with genetic conditions such as Marfan syndrome and other
quality improvement programs to all inherited connective tissue disorders) should be an important
those decision-makers at every level area of focus for ED quality improvement.

(individual clinicians, ED directors,
hospital safety officers, national policy
makers, etc.) in order to reveal critical
insights about diagnostic failures in the
hopes to improve ER outcomes.
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Josephine Grima Results

Our organization can attest to the
results found in the study identifying
10 major causes of misdiagnosis since
the genetic aortic and vascular
conditions The Marfan Foundation
represents often results in misdiagnosis
in the ED resulting in loss of life. We
believe that Marfan, Loeys-Dietz,
Vascular Ehlers-Danlos syndromes
present in highly variable ways from
mild to severe but can encompass as
many as 6 of the top 10 issues which
cause harm and are prime areas for
misdiagnosis (stroke, myocardial
infarction, aortic aneurysm and
dissection, venous thromboembolism,
sepsis, and arterial thromboembolism).
In an age where there is an emphasis
on personalized medicine due to
specific genetic make-up, the ER field
should be more up-to-date on
recognizing the need for urgency of
care for these conditions. Additionally
because of the rarity of these
conditions, robust data on the

mishaps in the ER can be lacking.

We were able to identify a few studies that called out a history
of Marfan syndrome as a factor in attempting to predict aortic
dissection misdiagnosis. We have added text to the "patient
characteristics" section of KQ3 ("None of the studies on risk of
delays in aortic dissection diagnosis found a statistically
significant difference between those with a history of Marfan’s
syndrome and those without, although the presence of a
known history was, if anything, protective (median time from
presentation to diagnosis 2.2 hours for those with a known
history versus 4.5 hours for those without, p=0.066).")
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Anonymous Introduction Might be interesting to compare the This is an interesting concept but falls outside the scope of the
costs of building systems and the systematic review.
associated evaluations to see what
the offset would be from the estimated
current costs to the US healthcare
system.
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Comment

This draft effectiveness review should
be lauded for its extensive and
ambitious evaluation of the field
diagnostic error in emergency
medicine.

Response

Thank you for the kind words.

Stephen Raab General

The authors highlighted the current
state of diagnostic error research as
well as identified knowledge and
practice gaps that would foster
additional studies. As the authors
suggest, the lack of definitions has
created uncertainty in understanding
the diagnostic process, diagnoses, and
errors in diagnosis. The National
Academy of Medicine (NAM) defined
diagnostic error as the failure to provide
an accurate and timely explanation of
the patient’s health problem(s) or the
failure to communicate that explanation
to the patient. This definition is unclear
and incomplete. The approach to study
diagnostic error is not standardized,
which leads to different definitions and
study methods.

We agree that the NAM definition is incomplete in the sense
that it does not describe in detail how these parameters should
be measured, which, in turn, leaves room for variation in
measurement. For this reason, one of our central policy
considerations is the standardization of measurement for

the purposes of research reporting as well as operational
benchmarking and public quality reporting.

Stephen Raab General

It would be helpful if the researchers
had first defined emergency medicine
practice in terms of diagnostics with
referrals, admissions, and discharges.
In what scenarios were diagnoses
actually made?

Most of the literature addressed discharged patients; several
papers addressed admissions; and only one paper directly
addressed both admitted and discharged patients

(Calder, 2010).
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medical diagnosis is a judgement or an
interpretation of a disease or condition
in a patient. There are two fundamental
reasons for error. The first reason is a
systematic tendency for a diagnosis to
deviate from the true value or reference
standard, which is called bias. The
absence of bias is accuracy. The
second reason is the propensity for a
diagnosis to show scattered deviation
from the true value, which is called
random error. The absence of random
error is precision. Diagnostic accuracy
is the closeness of the diagnosis to the
reference standard or “truth” and
diagnostic precision is the agreement
or repeatability of the test.

Stephen Raab General This systematic review did not address | The report included studies of all emergency medicine visits
all emergency medicine visits, although | (these are reported in responses to KQ1a-b-c, KQ2a-c, and
the literature search focused on KQ3a). However, we supplemented this analysis with
reporting diagnostic errors or mis- additional disease-specific literature for the diseases
diagnosis related harms. The reported associated with the most commonly harmful diseases. The
results largely described the causes of report does address the overall diagnostic accuracy frame
serious mis-diagnosis related harms. (KQ2a, KQ2c). The data are quite comparable to those found
This frame is relatively narrow and does | in other fields in medicine, such as primary care or inpatient
not directly address the commonly used | hospitalization (e.g., diagnostic error with or without harm —
frame of overall diagnostic accuracy or | 5.7% ED, 6.3% primary care; diagnostic adverse events (any
precision. As a result, it is difficult to harm) — 2.0% ED, 0.7% inpatient; serious misdiagnosis-related
compare these error data to other fields | harms — 0.3% ED, 0.4% hospital, 0.03% primary care).
in medicine.

Stephen Raab General From the frame of diagnostic testing, a | We agree, but clinical studies of diagnostic accuracy involving

patient care (rather than radiographs, pathology slides, or
other images) almost never address precision in practice,
because it is generally difficult to complete inter-observer
assessments of diagnostic accuracy (you cannot readily do a
“second read” of the exact same patient encounter by another
ED clinician). From a measurement perspective in assessing
the presence or absence of error (i.e., inaccuracy), precision
can be measured when the judgment of whether an error
occurred is in some way subjective (e.g., chart review
abstractors or raters). We have added text to the report
incorporating the issue raised by this comment and addressing
this point (below).

Source: https.//effectivehealthcare.ahrq.gov/products/diagnostic-errors-emergency/research

Published Online: December 15, 2022, Errata and Addendum August 14, 2023

82



https://effectivehealthcare.ahrq.gov/products/diagnostic-errors-emergency/research

A&

-d Agency for Healthcare K /¢
’ b‘“lmgﬂ

WMEALTH
oF <y,

Y
Research and Quality 4"«3.@

Commentator
& Affiliation

Section Comment Response

Source: https.//effectivehealthcare.ahrq.
Published Online: December 15, 2022, Errata and Addendum August 14, 2023



https://effectivehealthcare.ahrq.gov/products/diagnostic-errors-emergency/research

Commentator

& Affiliation Section

Stephen Raab

General
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Research and Quality

Comment

The three main sources for variation
in a diagnostic test are the patient, the
testing process, and the observer
(i.e., diagnostician). Variation
contributes to bias and random

error. Diagnosticians not only are the
observers who make diagnoses but
also are part of the testing process
(e.g., by obtaining clinical history or
performing a physical examination).

Agency for Healthcare

Response

We agree, and these issues are addressed in KQ3 (1. patient
demographic/illness characteristics, 2. facility or context-
specific systems factors, and 3. clinician characteristics). We
have added text to the report incorporating the comment and
addressing this point (below).

“The three main sources for variation in a diagnostic “test” (in
this case a clinical diagnosis rendered by the ED care process)
are the patient, the testing process, and the observer

(i.e., diagnostician). Variation contributes to bias and random
error. Diagnosticians are not only the observers who make
diagnoses but also are part of the testing process (e.g., by
obtaining clinical history or performing a physical examination).
As part of our study method for this report, we prospectively
defined characteristics and factors that have been shown to
impact diagnostic errors in prior studies (Table 13) and used
these to abstract data from included studies. Individual
clinicians were rarely the subject of research on diagnostic
error, so variation at the level of clinicians reflects “average”
characteristics among a pool of clinicians within a given study.”

Stephen Raab General

In clinical practice, disease reference
standards are insufficiently understood,
developed, and implemented, and
diagnosticians disagree on

patient diagnoses.

We agree and have added text to the report incorporating the
issue from this comment into the Limitations.
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Stephen Raab General Safety-l science involves the detection Clinical studies of diagnostic accuracy involving patient care
and prevention of error. A common (rather than radiographs, pathology slides, or other images)
method of error detection is blinded almost never address precision in practice, because it is
secondary case review, which shows generally difficult to complete inter-observer assessments of
diagnostician agreement or diagnostic accuracy (you can'’t readily do a “second read” of
disagreement in the diagnosis. In order | the exact same patient encounter by another ED clinician).
to assess a base line error frequency, From a measurement perspective in assessing the presence
the case sample must be or absence of error (i.e., inaccuracy), precision can be
representative of the patient population. | measured when the judgment of whether an error occurred
Obtaining a representative sample is in some way subjective (e.g., chart review abstractors or
allows for a detailed study of error and raters). We have added text to the report incorporating the
safe practice attributes. The study of issue raised by this comment and addressing this point
safe practices is Safety-Il science, or (below).

resilient practice. The failure to study
baseline safety and error frequency
lowers the understanding of variance,
which in turn, limits the ability to design
error prevention or safe strategies. In
Safety-l, diagnostic accuracy is
expressed as a percentage and
precision is often expressed as a
kappa statistic, reflecting the level

of agreement.
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Stephen Raab
(cont’d)

General (cont'd) (comment above)

“From a diagnostic testing perspective, a medical diagnosis is
a judgement or an interpretation of a disease or condition in a
patient. There are two fundamental reasons for error. The
first reason is a systematic tendency for a diagnosis to deviate
from the true value or reference standard, which is called bias.
The absence of bias is accuracy (sometimes called “validity”).
The second reason is the propensity for a diagnosis to show
scattered deviation from the true value, which is called random
error. The absence of random error is precision (sometimes
called “reliability”). Diagnostic accuracy is the closeness of the
diagnosis to the reference standard or “truth” and diagnostic
precision is the inter-observer agreement or repeatability of the
test (in this case, a clinical diagnosis). Studies of diagnostic
error in radiology, pathology, or other image-based fields are
readily able to assess clinical precision because the specific
clinical artifact that is the subject of diagnosis (radiograph,
histopathology slide, etc.) can be re-examined by a

second clinician without loss of fidelity. However, studies of
diagnostic error in the ED (or any other clinical practice setting
involving a typical, multi-faceted patient encounter) rarely, if
ever, can do so—the full clinical counter (as experienced by
the first clinician) cannot readily be reproduced. Thus, the
ED-based studies assessed in KQ2 (error rates) nominally
focus on diagnostic accuracy (relative to some reference
standard [presumed] “true” diagnosis), not diagnostic precision
(relative to a second “equivalent” observer). Accordingly,
precision (in the inter-rater or test-retest reliability sense) plays
only a minor role in this report and only at a “meta” level—
specifically, some research studies report the measurement
precision of assessing clinical accuracy (e.g., if chart review
was performed by two independent human raters judging the
presence or absence of a diagnostic error,
misdiagnosis-related harm, or preventable harm). However, it
should also be noted that judgments of diagnostic error (often
called “inaccuracy”) usually do not help us distinguish between
systematic (bias) and unsystematic (random) error.”
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Comment

In the Structured Abstract, the
Objectives were to perform a
“systematic review to determine the
most frequent diseases and clinical
presentations associated with
diagnostic errors and resulting harms

in the emergency department (ED) and
the factors associated with these
errors.” This frame did not assess a
general diagnostic error frequency and
consequently the level of diagnostic
accuracy and precision are not directly
assessed. The frame of this report is on
finding the most common
presentations, diseases, and harms
associated with diagnostic error.
Although the findings reported are
significant, the ability to understand
variance, frequency, causation, and
prevention are limited. The inclusion of
malpractice claims provides insight into
a specific category of error with
potential causes and harms but does
not provide a baseline of practice
outside of the medical-legal setting. The
inclusion of trigger detected errors is
interesting, but biased on inclusion and
exclusion variances.

(}% &
DY

Response

We agree that first sentence of the abstract was incomplete
and have reworded per below to make clearer that we did, in
fact, assess “general diagnostic error frequency.” Only KQ1a
and KQ3a relied heavily on numerator-only studies.
Malpractice claims (and other numerator only data) were
excluded from consideration for KQ2 on error and harm rates.
To clarify data sources, we have added a new Appendix
(Table A-1) to the report that identifies data types and sources
by Key Question.

Revised text in Abstract:

“Objectives. We conducted a systematic review to determine
the most frequent diseases and clinical presentations
associated with diagnostic errors (and resulting harms) in the
emergency department (ED), measure error frequency, and
assess causal factors associated with these errors.”

Stephen Raab

General

The medical literature contains
hundreds of interobserver variability
studies in emergency medicine
activities, pathways, and hand-offs.
These studies were not considered,
although imprecision inherently is
embedded in the errors collected in
this review and important for quality
improvement activities.

A specific example or two of a study/studies that examined
clinical diagnostic errors in an “interobserver variability”
framework would have been helpful to better respond to this
critique. We did not restrict our search to studies of “diagnostic
accuracy” (or exclude “precision” or “variability” studies).
Instead, we sought to capture all potentially relevant studies
that addressed diagnostic error in the emergency department.
Thus, any studies meeting these criteria were captured by our
search strategy and would have been included if they reported
on diagnostic error. A search for variation in every individual
ED process (e.g., handoffs) was beyond the scope of the
review.
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Stephen Raab Evidence Summary

The evidence summary reports that
half of all serious harms occur in

10 diseases. As prevalence of disease
is not assessed, the frequency of
serious harms is not considered.

The frequency of serious harms (i.e., NAIC 6-9 --- death or
permanent disability at the level of loss of one limb or worse)
is addressed in KQ2a and is measured at about 0.3% of all
ED visits.

Stephen Raab Results

The authors indicated that “root causes
of ED diagnostic errors were
disproportionately cognitive in nature
and mainly happen at the bedside.” The
RCA methods were not discussed. In
some diagnostic error scenarios,
variance in process steps is
augmentative based on contributions
from multiple sources (observer,
patient, and testing process). The KQ 3
section raises the challenges of how to
assess variance and error cause in
certain diseases. It is not surprising that
emergency medicine diagnostic errors
have a cognitive component, as these
errors are often detected through
secondary review methods that show
imprecision in cognitive diagnoses.

In the text of KQ3, the method of root cause analysis was
described briefly as follows: “According to the published study,
“relevant factors in each case are abstracted based on a
complete review of the medical and legal case file including
case summaries, medical record data, depositions, and legal
proceedings. Cases are reviewed and coded by experienced
clinical taxonomy specialists (typically registered nurses with at
least 10 years of quality or risk management experience), who
abstract data using a multi-tiered coding taxonomy.” As noted
in Figure 16, the mean number of cause categories per case
was 2.4, so we concur that often more than one cause is
present.
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Comment

In the Conclusion section of the
Standard Abstract, the researchers
propose developing a National
Diagnostic Performance Dashboard

to track performance. The researchers
indicate that most errors have a
cognitive component and are identified
by a secondary review process,
reflecting a problem in precision.
Consequently, some form of
adjudication would be needed to
assess the level of disagreement, which
may be straight forward in many cases
but difficult in other cases. Currently, an
infrastructure of adjudication is not
existent, and diagnosticians would be
challenged by this activity. Alternatively,
the study and implementation of error
prevention methods may facilitate
diagnostician buy-in.

Response

We do not propose that diagnostic errors be adjudicated by
clinicians --- we agree this would be expensive and unwieldy.
Diagnostic errors, as defined by the National Academy of
Medicine, do not require demonstration of a cognitive error

or process failure in diagnosis, only that the diagnosis label
rendered is incorrect. Instead, we propose that the Diagnostic
Performance Dashboard be used to benchmark diagnostic
outcomes analogous to the Dartmouth Atlas project. As
described in the report, this can be accomplished with
statistically valid approaches to large data set analysis

(e.g., SPADE) that require no subjective human interpretations
or adjudications and are inexpensive to apply. At least for
dangerous diseases requiring hospitalization, disease
definitions can generally be agreed upon using a reasonable
(even if imperfect) reference standard --- for example, a final
inpatient hospital diagnosis of stroke is a reasonable proxy for
a “true” final stroke diagnosis (see PMID: 12364739). We have
now clarified in the Discussion section that we are referring to
outcomes (“AHRQ, ... or non-governmental organizations
could monitor the overall epidemiology and variability of
diagnostic performance (specifically, diagnostic outcomes,
which can be adjusted for case mix severity) across the nation
(analogous to the Dartmouth Atlas Project for utilization of
healthcare services).”)
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