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Abstract: The medical record continues to be one of
the most useful and accessible sources of information
to examine the diagnostic process. However, medical
record review studies of diagnostic errors have often used
subjective judgments and found low inter-rater agree-
ment among reviewers when determining the presence
or absence of diagnostic error. In our previous work, we
developed a structured data-collection instrument, called
the Safer Dx Instrument, consisting of objective criteria
to improve the accuracy of assessing diagnostic errors
in primary care. This paper proposes recommendations
on how clinicians and health care organizations could
use the Revised Safer Dx Instrument in identifying and
understanding missed opportunities to make correct and
timely diagnoses. The instrument revisions addressed
both methodological and implementation issues identi-
fied during initial use and included refinements to the
instrument to allow broader application across all health
care settings. In addition to leveraging knowledge from
piloting the instrument in several health care settings, we
gained insights from multiple researchers who had used
the instrument in studies involving emergency care, inpa-
tient care and intensive care unit settings. This allowed
us to enhance and extend the scope of this previously
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validated data collection instrument. In this paper, we
describe the refinement process and provide recommen-
dations for application and use of the Revised Safer Dx
Instrument across a broad range of health care settings.
The instrument can help users identify potential diagnos-
tic errors in a standardized way for further analysis and
safety improvement efforts as well as provide data for cli-
nician feedback and reflection. With wider adoption and
use by clinicians and health systems, the Revised Safer Dx
Instrument could help propel the science of measuring
and reducing diagnostic errors forward.

Keywords: diagnostic error; health system; measurement;
patient safety; quality assurance.

Introduction

The medical record continues to be one of the most useful
and accessible sources of information to examine the diag-
nostic process [1-3]. However, the processes involved in
making a diagnosis, and those involved in a diagnostic
error, are rarely black and white [4]. Judgments to identify
potential diagnostic errors based on medical record reviews
are correspondingly difficult and full of nuances. Clinicians
in hindsight [5, 6] often do not agree on details about the
clinical situation, whether decisions were made appropri-
ately, whether certain tests or consultations should have
been requested, whether specific diagnostic information
was available to the treating clinician at the time of deci-
sion-making and whether an error occurred. Sometimes
it is difficult to conclusively determine if a diagnosis was
really missed in the context of an evolving disease condi-
tion especially when patients present with undifferentiated
symptoms. Thus, most medical record reviews for diagnos-
tic errors are associated with subjective judgments and low
inter-rater agreement among reviewers |2, 3].

Better tools are needed to guide clinicians and safety
professionals in evaluating cases or events comprehen-
sively and to more objectively determine the presence
or absence of diagnostic errors. In our previous work,
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we developed a structured data collection instrument
called the Safer Dx Instrument, which consists of objec-
tive criteria to improve the accuracy of assessing diag-
nostic errors in primary care [7]. The Safer Dx Instrument
is a screening tool to help determine the presence or
absence of a diagnostic error for a specific episode of
care. The instrument uses a previously published defini-
tion of diagnostic errors: “missed opportunities to make
a correct or timely diagnosis based on the available evi-
dence, regardless of patient harm” [8, 9]. It can be used
to guide a comprehensive assessment of the diagnostic
process through a detailed examination of all aspects of
the patient’s medical record, including patient history,
examination, diagnostic test interpretation and follow-
up, ordering of additional testing or referrals, and diag-
nostic assessment [7]. The tool helps the reviewer think
through the five main aspects of the diagnostic process
described in the Safer Dx Framework (a framework
describing the structure, process and outcomes involved
in measuring and improving diagnosis) [10]: (1) the
patient-provider encounter (history, physical examina-
tion, ordering tests/referrals based on assessment); (2)
performance and interpretation of diagnostic tests; (3)
follow-up and tracking of diagnostic information over
time; (4) subspecialty and referral-specific factors; and
(5) patient-related factors. The ultimate decision on the
presence or absence of error depends on the review-
er’s overall judgment after systematically considering
the individual items [10]. This basic terminology and
approach helps reviewers come to a shared understand-
ing to make this determination.

We previously conducted two studies to validate the
instrument, one in primary care and the other in a pediat-
ric intensive care unit (PICU) setting [11]. However, the use
of the instrument in the PICU setting as well as prelimi-
nary feedback from other reviewers exploring the use of
the instrument in additional settings suggested the need
for changes in the instrument content for broader use,
including the need for changes in wording of individual
items and changes to the scale. Thus, in the next iteration
of this work, we refined the instrument for broader appli-
cation across all health care settings. We leveraged knowl-
edge from piloting the instrument in several health care
settings and gained insights from multiple researchers
who had used the instrument in research studies involv-
ing emergency care, inpatient care and intensive care
unit settings. This allowed us to enhance and extend the
scope of this previously validated data collection instru-
ment that had been developed primarily for research of
diagnostic errors in primary care. Based on these activities
and collected experiences, we then developed guidance
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for health care organizations, researchers, clinicians and
patient safety professionals to use this instrument to iden-
tify diagnostic errors in routine practice. In this paper, we
introduce the Revised Safer Dx Instrument, summarize
the refinement process and put forth recommendations
for using the revised instrument with the goal of helping
clinicians and health systems improve measurement of
diagnostic errors more broadly.

Rationale and process of refinement

The Safer Dx Instrument requires reviewers to “decom-
pose” their judgments, and pay systematic attention to
factors that are broken up into smaller components rather
than rely only on subjective judgments that may be more
likely to be affected by extraneous effects [12, 13]. Instru-
ment questions guide reviewers to assess diagnostic
processes through detailed evaluation of the patient’s
medical record, including history, examination, test order-
ing/interpretation, follow-up and diagnostic assessment.

Using multiple reviews of cases with and without
diagnostic error, we iteratively modified the instru-
ment to help determine the presence of diagnostic error
in various settings (e.g. emergency, inpatient, ICU).
For further refinement, we recruited 10 subject matter
experts, including four researchers who independently
used the instrument in their own research projects, com-
bining knowledge from more than 400 collective records
reviewed with the instrument. These researchers had an
advanced understanding of the topic and personally used
the instrument in a variety of settings including primary
care, both medical and pediatric intensive care, medical
and pediatric emergency care, and inpatient care. We
solicited researchers’ feedback via telephone conferences
and email. These expert users weighed in on their overall
experience using the instrument, difficulties encountered
in trying to utilize the tool, modifications needed for the
setting in which they used it, and improvements for future
use and broad dissemination. We synthesized this feed-
back to inform revisions to the instrument and for creating
supplemental guidance for its use.

Instrument modifications

Several issues were addressed with the revision. Our pre-
vious scale was a six-point scale, yet many users reported
the desire for a neutral option [14]. We considered a
seven- and not a five-point scale, to increase nuance [15].
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We wanted to eliminate the negatively worded items (e.g.
“Iam not confident in my diagnosis™) based on psycholog-
ical research on measurement, which support not having
items scored in two different directions when measuring
an underlying latent construct [16]. We switched to the
term “missed diagnostic opportunity” consistently and
removed references to diagnostic error on the instrument
to enhance acceptability [17].

As depicted in Figure 1, revisions to the instrument
include changes to the overall structure as well as indi-
vidual questions. Based on feedback from the subject
matter experts, the scale of the instrument was reworked
to have a neutral point, 4, on a Likert scale of 1-7 rather
than 1-6. The scale was additionally reversed so higher
scores are now indicative of a diagnostic error. Questions

Safer Dx instrument:

items for determining the presence or absence of a

diagnostic missed opportunity

1—2—3—4—5—6—7
1 = Strongly disagree

Rate the following items for the episode of care under review:

7 = Strongly agree
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7, 10, 11 and 12 were structurally modified to score in the
same direction as the remaining questions. To ensure that
the instrument addresses all potential sources of error
across the Safer Dx Framework, Question 9 was added.
Finally, several items were reworded; most significantly,
“diagnostic error” was replaced with “diagnostic missed
opportunity”.

The refined instrument (Supplementary Material,
Appendix 1) consists of 12 questions to help clinician-
reviewers cognitively deconstruct the diagnostic pro-
cesses and one final-judgment question regarding the
presence/absence of a missed opportunity to make a
timely, accurate diagnosis. Each question uses a Likert
scale of 1-7 to reflect the “grayness” of determining missed
opportunities.

tic error

Item

Score

which was not considered in the diagnostic process.

1. | The documented history was suggestive of an alternate diagnosis,

2. | The documented physical exam was suggestive of an alternate
diagnosis, which was not considered in the diagnostic process.*

Data gathering through history, physical exam, and review of prior
documentation (including prior laboratory, radiology, pathology or
other results) was incomplete, given the patient’s medical history
and clinical presentation.

Alarm symptoms or “Red Flags” (i.e. features in the clinical
presentation that are considered to predict serious disease) were
not acted upon.

The diagnostic process was affected by incomplete or incorrect
clinical information given to the care team by the patient or their
primary caregiver.

The clinical information (i.e. history, physical exam or diagnostic
data) should have prompted additional diagnostic evaluation
through tests or consults.

The diagnostic reasoning was not appropriate, given the patient’s
medical history and clinical presentation.

Diagnostic data (laboratory, radiology, pathology or other results)
available or documented were misinterpreted in relation to the
subsequent final diagnosis.

There was missed follow-up of available or documented diagnostic
data (laboratory, radiology, pathology or other results) in relation
to the subsequent final diagnosis.

10.

The differential diagnosis was not documented OR The
documented differential diagnosis did not include the subsequent
final diagnosis.

11.

The final diagnosis was not an evolution of the care team'’s initial
presumed diagnosis (or working diagnosis).

12.

The clinical presentation at the initial or subsequent presentation
was mostly typical of the final diagnosis.

13.

In conclusion, based on all the above questions, the episode of
care under review has a missed opportunity to make a correct and
timely diagnosis.

Figure 1: Summary of revisions made to the Safer Dx Instrument.

The
structure

of the

direction
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Recommendations for use

Safer Dx Instrument-facilitated measurement of diag-

nostic errors is intended to help users identify potential

diagnostic errors in a standardized way for further review

and improvement efforts. The best yield would result from

review of comprehensive electronic health records (EHRs)

containing longitudinal patient care data (progress notes,

tests, referrals) that helps explain a patient’s diagnostic

journey. We developed guidance to define key terms (e.g.

diagnostic errors, missed opportunities and diagnostic

processes) to allow for broader use by researchers, safety

professionals and clinicians, as well as to help standard-

ize review procedures and facilitate instrument dissemi-

nation. This guidance is essential for creating a shared

mental model around the complex error determination

process. The following recommendations will be useful

in applying the instrument across a broad range of health

care settings and are each further described as follows:

— Operationalize a shared understanding of diagnostic
error

- Define the episode of care being evaluated

— Consider diagnostic evolution in terms of initial pre-
sumed or working diagnosis

— Evaluate the diagnostic process rather than the ulti-
mate patient outcome in hindsight

— Account for non-applicable and other gray zone
situations

- Determine the presence/absence of missed opportu-
nity based on an overall assessment

— Gather additional context to explain reviewer
judgments

- Analyze diagnostic process breakdowns involved

—  Determine preventable diagnostic harm

Recommendation 1: Operationalize a shared
understanding of diagnostic error

There are several definitions of diagnostic error, including
a definition recently proposed in the National Academies
of Sciences, Engineering, and Medicine’s (NASEM) report
on improving diagnosis [1], and each contains its own
nuances. The Safer Dx Instrument was developed based
on extensive research using a definition where diagnostic
errors are defined as missed opportunities to make correct
or timely diagnoses based on the available evidence,
regardless of patient harm [10]. This allows users to focus
on situations where similar errors can be prevented in
the future, but also minimizes the hindsight bias often
seen when focusing only on harmful cases. Thus, for the

DE GRUYTER

Revised Safer Dx Instrument purposes, we suggest using
the following three criteria [8, 18], which we previously
found useful in defining diagnostic errors [8]:

— Case analysis reveals evidence of a missed opportunity
to make a correct or timely diagnosis. This criterion sug-
gests the concept of a missed opportunity, i.e. could
something different have been done to make the correct
diagnosis earlier, a question that every reviewer must
ask before they determine the presence or absence of
diagnostic error. For example, if a patient with history
of intravenous (IV) drug use presented to primary care
with a week of neck pain and fever, a reviewer consid-
ers it a missed opportunity if magnetic resonance imag-
ing (MRI) of the cervical spine was not considered.

— A missed opportunity is framed within the context of
an “evolving” diagnostic process. This criterion takes
into account the temporal or sequential context of
events to determine missed opportunities and looks
for evidence of omission (failure to do the right thing)
or commission (doing something wrong) at the par-
ticular point in time at which the “error” occurred.
For example, no missed opportunity would be deter-
mined when an otherwise young, healthy patient with
2 days of dry cough and no other associated signs and
symptoms was treated with watchful waiting even if
she returned in 5 days with fever and a subsequent
chest x-ray showed community-acquired pneumonia.

—  The opportunity could be missed by the clinician, care
team, system and/or patient. This criterion suggests a
system-centric vs. clinician-centric approach to diag-
nostic error and underscores that the missed opportu-
nity may result from cognitive and/or system factors
and usually both. For instance, a busy, fast-paced and
chaotic emergency room setting with many interrup-
tions might influence how history, examination and
other forms of data gathering occurs, and diagnostic
error could result from missing some critical piece of
diagnostic information [19]. Very infrequently in our
experience is an error attributable to more blatant
factors, such as lapses in accountability or clear evi-
dence of liability or negligence by a single individual.

Additionally, some diagnoses may be delayed or incor-
rect but do not necessarily involve missed opportunities
because nothing different could have been done, i.e. the
situation was not really preventable given currently avail-
able, best scientific knowledge and practice (a situation
often seen in diagnosis of rare diseases). However, even
preventable errors or delays in diagnosis sometimes occur
due to factors outside the clinician’s immediate control
or when a clinician’s performance is not contributory.
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Examples include missed follow-up of an abnormal test
result due to a broken interface between the institution’s
laboratory and EHR.

Recommendation 2: Define the episode
of care being evaluated

The episode of care should include all services a patient
receives for a specific health problem in a given time
period. For example, if a patient presents to primary
care for evaluation of new-onset shortness of breath,
the episode of care includes everything that was done to
evaluate and treat that health problem in a defined time
period (e.g. a patient was later admitted for pneumonia,
given IV antibiotics and improved). The episode of care
might vary in time according to the types of patient pres-
entations being reviewed, but reviewers should come
to relative consensus on time frames suitable for review
in their setting. Reviewers should look back to evaluate
if the problem is new vs. old, when it started and when
the patient presented as well as look forward to see what
was done for the problem and how the diagnostic process
unfolded. Comprehensive EHRs can facilitate this review,
which often involves looking at outpatient and inpatient
progress notes, tests, procedures, consultations, and
other diagnostic information.

Although there is no hard and fast rule defining an
episode of care, we recommend focusing on initial patient
presentations and related subsequent encounters related
to the situation in question [11]. For instance, for a patient
whose care was escalated to the ICU from the hospital
floor after a rapid response on day 2 of admission, review
not only the day of rapid response but also when the
patient presented to the emergency department and what
happened in the first 48 h of care. In a study looking at
diagnostic errors during a 7-day acute care hospitalization
or a 7-day ICU stay, reviewers could consider the entire
length of time of 7 days as one episode of care for review
purposes. Sometimes, a single initial visit itself can guide
several answers [1]. Reviewers will often need to use their
clinical judgment and consider multiple visits within an
episode of care.

Recommendation 3: Consider diagnostic
evolution in terms of initial presumed or
working diagnosis

One of the most common reasons why diagnostic errors
are so complex is that diagnosis often evolves over time.
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For instance, patients often present to primary care or
emergency departments with subtle or undifferentiated
symptoms, precluding a clear diagnosis at that point in
time. A healthy-looking child with 3 days of abdominal
pain and constipation but no other sign or symptom may
not warrant an evaluation for appendicitis, vs. another
child who presents with abdominal pain, tenderness,
fever and leukocytosis who must be evaluated further.
Clinicians often balance between undertesting and over-
aggressive diagnostic pursuits that could be harmful and
costly. Sometimes the story becomes clearer with time, or
a second or third visit with the clinician when more signs
and symptoms or a more succinct patient story suggests a
probable diagnosis for which additional evaluation needs
to be done. We thus suggest that reviewers must account
for the uncertainties involved with such situations.

To prevent overcalling diagnostic errors, reviewers
should use the following concepts from the NASEM report
to conduct their reviews [1]: “The working diagnosis may
be either a list of potential diagnoses (a differential diagno-
sis) or a single potential diagnosis. Typically, clinicians will
consider more than one diagnostic hypothesis or possibility
as an explanation of the patient’s symptoms and will refine
this list as further information is obtained in the diagnostic
process.”

An initial presumed diagnosis would be the most
likely diagnosis out of several potential diagnoses for a
patient’s illness that the provider considered in a differen-
tial diagnosis or one for which the clinician opted to initi-
ate treatment or further focused diagnostic evaluation.

Recommendation 4: Evaluate the diagnostic
process rather than the ultimate patient
outcome in hindsight

It is easier and even tempting to look at a case in hind-
sight especially when outcomes were poor (the patient
was harmed, died or had care escalation) and pass a
judgment on the appropriateness of care. However, infor-
mation available to the care team may not have allowed
them to make the decision which later on seems like the
correct one. Blinding the initial reviewers to the patient’s
outcome is ideal but often not possible while reviewing
medical records, especially when EHRs contain easily
accessible and comprehensive diagnostic information
about a patient’s longitudinal diagnostic journey. Thus,
to avoid hindsight bias and to determine whether there
was a missed opportunity, we suggest looking at the
diagnostic process in depth rather than focusing on the
ultimate accuracy of diagnosis or the potentially adverse
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patient outcome. This also allows for the examination of
processes that might have been poor, but were somehow
rectified through other means (e.g. through resilience [20]
or chance [21]).

The NASEM report defines the diagnostic process as
follows: “First, a patient experiences a health problem.
The patient is likely the first person to consider his or her
symptoms and may choose at this point to engage with the
health care system. Once a patient seeks health care, there
is an iterative process of information gathering, information
integration and interpretation, and determining a working
diagnosis. Performing a clinical history and interview, con-
ducting a physical exam, performing diagnostic testing and
referring or consulting with other clinicians are all ways of
accumulating information that may be relevant to under-
standing a patient’s health problem. The information-
gathering approaches can be employed at various times,
and diagnostic information can be obtained in different
orders. The continuous process of information gathering,
integration and interpretation involves hypothesis genera-
tion and updating prior probabilities as more information
is learned. Communication among health care profession-
als, the patient and the patient’s family members is criti-
cal in this cycle of information gathering, integration and
interpretation”.

The Safer Dx Instrument is heavily focused on missed
opportunities in the five Safer Dx Framework’s process
dimensions described before, all of which were integrated
within NASEM’s conceptualization of the diagnostic
process.

Recommendation 5: Account for non-applicable
and other gray zone situations

For a question that does not apply for the specific case
under review, the reviewer should record option 1, indi-
cating they strongly disagree. For example, for question
4, if there are no alarm symptoms or “Red Flags” to begin
with, the reviewer simply records 1 for the item and moves
to the next question.

Recommendation 6: Determine the
presence/absence of missed opportunity
based on an overall assessment

We caution others against just using an overall score
as a measure of a missed diagnosis at this point, espe-
cially because we see cases of clear missed opportuni-
ties with just one item with a high score. We recommend
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the reviewers make a final judgment call on the pres-
ence/absence of missed opportunity based on an overall
assessment of instrument items. Because this is only a
screening instrument, if the rating by the initial reviewer
is 4 or higher on question 13, we recommend the case be
discussed or reviewed independently by at least one other
reviewer (depending on resources and availability of clini-
cian reviewers). If both the screening reviewer and addi-
tional reviewer(s) agree (for example, majority of ratings
of >4 on question 13), the episode of care has a high likeli-
hood of having a diagnostic error and should be reviewed
in detail for learning and improvement opportunities. In
cases of disagreement, i.e. a second reviewer rates ques-
tion 13 as 1-3, an additional reviewer (if available) might
add additional insights in the process of adjudication.
However, in resource-constrained settings, it may be
better to focus on cases where reviewers have indicated a
much higher likelihood of the presence of a missed oppor-
tunity, such as >5. Future users could discuss and con-
sider thresholds for adjudication through secondary and
tertiary reviews depending on the availability of resources
and how many records need to be reviewed.

Recommendation 7: Gather additional
context to explain reviewer judgments

At times, regardless of the presence of diagnostic error,
the care episode involves a management error. This could
include instances of incorrect therapy or disposition after
a correct diagnosis. For instance, a patient may present
with a fracture that was diagnosed correctly but was
treated with the wrong intervention which led to return
visits and additional procedures. While occasionally there
is overlap between diagnostic and management errors and
at times both are simultaneously present, it is important
to collect this information for context and to avoid con-
fusing the two. We also suggest gathering specific circum-
stantial information, if present, about care escalation (e.g.
hospitalization at subsequent visit). Care escalation could
be related to worsening of an original correctly diagnosed
condition, such as an abscess that progresses from a cor-
rectly diagnosed and treated skin infection, vs. related
to something being missed initially, such as an infection
being completely missed. Similarly, some patients refuse
hospitalization or additional evaluation initially, informa-
tion that should be captured to help with further analysis
and adjudication. We find it most helpful when reviewers
provide a few sentences of narrative text explaining their
judgments that helped with the final decision, either for or
against missed opportunities or management errors. This
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context is useful at the time of adjudication. When pos-
sible, engaging involved providers to obtain additional
context will also be useful.

Recommendation 8: Analyze diagnostic
process breakdowns involved

If a diagnostic error is found to be present, consider ana-
lyzing what types of breakdowns are involved. We have
found a taxonomy of five process breakdowns useful in
categorizing the various types of problems in the diag-
nostic process (derived from the Safer Dx Framework): (1)
the patient-provider encounter (problems with history,
physical examination, ordering tests/referrals based on
diagnostic assessment and evaluating prior patient data,
such as recent hospitalization at another facility); (2)
performance and interpretation of diagnostic tests (some
of these problems are within the purview of diagnostic
specialties such as radiology and pathology, but clini-
cians could also have problems with misinterpretation
of test results; (3) follow-up and tracking of diagnostic
information over time, such as abnormal test results
(these could be from missed or delayed communication
of test results to clinicians as well as notification of these
results to patients); (4) subspecialty and referral-specific
factors, such as communication between a hospitalist
and a subspecialist; and (5) patient-related factors, such
as adherence and behavioral issues [10]. More than one
of these breakdowns are often involved and sometimes
it is useful to seek input from involved providers if pos-
sible. We have developed another supplementary data
collection tool, called the “Safer Dx Process Breakdown
Supplement” that could add additional details related to
the diagnostic error as well as help capture some of the
details related to process breakdowns (Supplementary
Material, Appendix 2).

Recommendation 9: Determine preventable
diagnostic harm

To measure harm from error, we suggest using the National
Coordinating Council for Medication Error Reporting and
Prevention (NCC MERP) Index for Categorizing Medica-
tion Errors [22]. This index examines multiple factors that
determine the level of harm such as whether the error
reached the patient, if patient harm occurred and the
degree of harm. We have adapted this index to reflect the
potential severity of injury associated with delay or missed
diagnosis. For the purposes of our data collection tool, the
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harm definition has been expanded to include physical,
emotional, psychological and/or financial distress. This
taxonomy is included in the “Safer Dx Process Breakdown
Supplement”. Harm should only be determined after an
error is confirmed to have occurred, in order to minimize
hindsight bias. Depending on the structure of the review
team, the team may consider a later set of reviews or
another set of reviewers to determine harm.

An example may be helpful to sum up recommen-
dations. If a team of pediatric clinicians want to review
potential cases of missed appendicitis, they will first
develop a shared understanding of what constitutes diag-
nostic error for this situation, define the episode of care
including time-periods before and after an appendicitis
diagnosis, and account for uncertain and evolving situa-
tions including discussing when patients with presenting
symptoms such as abdominal pain should get additional
evaluation. We highly recommend that reviewers initially
also calibrate among themselves by piloting the instru-
ment on a set of common cases and discussing the cases
to develop a shared mental model. They will then evaluate
the diagnostic process in depth using the Revised Safer Dx
Instrument and determine breakdowns in missed cases
using the Safer Dx Process Breakdown Supplement. They
should do all of this while making a distinction between
appendicitis diagnosis and management issues, seeking
input from involved providers when possible, and ulti-
mately determining preventable diagnostic harm associ-
ated with missed opportunities.

Next steps: use analysis for
learning

The ultimate goal of this tool is to promote learning and
feedback related to diagnostic safety at multiple levels:
at the micro-level, including clinician self-reflection or
division/hospital peer review, to the macro-level, includ-
ing health system error recognition and improvement.
Thus, we envision clinicians and health systems could
use this tool to identify specific learning opportunities
that could be communicated to the right audiences for
feedback, system changes and improvement strategies
[17]. To identify a set of records to review, health systems
could leverage their existing safety and quality improve-
ment infrastructure and personnel, and apply diagnos-
tic safety e-trigger tools that select high-risk records to
review [23]. Use of e-triggers followed by review using
the Revised Safer Dx Instrument can help identify diag-
nostic events more efficiently, allowing health systems to
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monitor event rates, study contributory factors, learn from
these events and prevent similar events in the future. This
basic approach and associated institutional safety infra-
structure can stimulate review exercises. This tool could
also be used to inform and improve peer-review processes
at hospitals and help use some of those data for learning
and improvement [24]. Clinicians could also use this tool
for self-reflection on their own records. Currently, no such
procedures exist but based on anecdotal data from train-
ing reviewers on this tool, they suggested it provided them
with useful insights about how to improve their own docu-
mentation and processes of care.

In conclusion, the Revised Safer Dx Instrument-
facilitated measurement of diagnostic errors could help
propel the science of measuring and reducing diag-
nostic errors forward. By helping reviewers identify
potential diagnostic errors in a standardized way for
further analysis, it can lead to feedback and reflection
for clinicians as well as help inform strategies to reduce
diagnostic missed opportunities at the health system
level [25].
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