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Summary

The Revised Safer Dx Instrument provides a standardized list of questions to help users retrospectively

identify and assess the likelihood of a missed diagnosis in a healthcare episode. Results of the assessment

are intended for use in system-level safety improvement efforts, clinician feedback, and patient safety

research.

The instrument consists of a series of questions that address five aspects of the diagnostic process: (1) the

patient-provider encounter (history, physical examination, 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.1 To answer the

questions, the evaluator collects data from comprehensive electronic health records including information

on a patient’s medical history, examination information, diagnostic test interpretation, and follow-up testing

and diagnostic assessment. If the assessment indicates there was a likely diagnostic error (defined as a

missed opportunity in diagnosis), users have the option to complete an additional process breakdown

assessment as a guide designed to help identify factors contributing to the potential missed opportunity.

The original tool, the Safer Dx Instrument, was validated in a primary care setting, and results were

published in 2016. In this study, the instrument yielded overall accuracy of 84%.2 A study published in 2017

on use of the tool in a pediatric intensive care unit found the tool had inter-rater agreement of 93.6% (k,

0.72).3 The project team made minor revisions to the original tool to address feedback from the pilot

studies, as well as from several national experts. Since the release of the revised iteration of the tool (i.e.,

the Revised Safer Dx Instrument), use of condition-specific adaptations of the tool (e.g., Safer Stroke Dx)

have found it to yield accurate results.4,5
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For the best results, the project team suggests having multiple reviewers complete the assessment and

discuss findings. Additionally, sites that wish to implement the tool may benefit from an existing safety

environment that is supportive, with elements such as a patient safety culture, existing safety programs,

and adequate staffing resources to implement the tool, including a multidisciplinary team with a dedicated

safety analyst.
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Problem Addressed

The innovation addresses diagnostic error (including missed diagnoses) by helping users identify missed

opportunities in diagnosis in an episode of care, and, if missed opportunities are found, contributory factors.

Through a standard and systematic process, the instrument is intended to help circumvent the typical

challenges and nuances in identifying diagnostic errors.

Description of the Innovative Activity

The Safer Diagnosis (Safer Dx) Instrument is a structured data collection instrument designed to help

accurately assess diagnostic errors after a specific episode of care. The tool helps reviewers think through

five main aspects of the diagnostic process: (1) the patient-provider encounter (history, physical

examination, 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 determination on the presence or absence of

error depends on reviewers’ overall judgment after considering these items and sometimes discussing their

findings with other clinician-reviewers.

After the initial assessment, if there is reason to believe there was a diagnostic error in the care episode,

reviewers have the option to conduct a process evaluation to determine the root cause of the error.

Findings from the initial evaluation and process assessment can be used to inform safety improvement

efforts and can provide data for clinician feedback.

The instrument is relatively low cost to implement (i.e., primarily requires staff hours) and is available to the

public.
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Context of the Innovation

Wrong or delayed diagnoses cause more serious harms to patients than any other type of medical error.11

Frequently-cited estimates are that diagnostic errors affect at least 12 million Americans each year,4 and

about half of those errors may be harmful.12 Research indicates that communication breakdowns during

the patient-provider encounter are a leading contributor to diagnostic error.13 Other potential factors may

relate to the healthcare system and care team, the provider, and/or the patient. Diagnostic error has been

measured using autopsies, case reviews, surveys, malpractice claims, and incident reporting. In general,

the burden of diagnostic errors has only recently become more visible, and there is still substantial

progress that needs to be made in measuring their prevalence and the efficacy of interventions to reduce

them. Congress authorized $2 million in fiscal year 2019 for the Agency for Healthcare Research and

Quality (AHRQ) to initiate a research agenda to understand and solve the problem of diagnostic errors. In

2019, AHRQ awarded four grants that will more precisely define the scope of diagnostic errors, including

an award to the Safer Dx team for detecting and measuring diagnostic errors in emergency department

settings.14

The original Safer Dx Instrument was intended for research on diagnostic errors in primary care. Feedback

following use of the instrument in several settings led to revisions to the tool. This allowed broadening of

the settings in which the tool could be used and easier data collection.

The research team is exploring how other healthcare organizations can learn from diagnostic errors and

improve safety.15

Results

The initial version of the tool was validated in a pediatric intensive care unit (PICU) and a primary care

setting.

For the PICU study, overall initial reviewer agreement was 93.6% (k, 0.72). Infections and neurologic

conditions were the most missed diagnoses across all high-risk cohorts (16/26).16

To validate the original version of the tool in a primary care setting, the Safer Dx team tested the accuracy

of the tool against a sample of patient records (n = 389), with and without previously identified diagnostic

errors (n = 129 and n = 260, respectively), and they found the tool had an overall accuracy of 84%,

sensitivity of 71%, specificity of 90%, negative predictive value of 86%, and positive predictive value of

78%.17

Responding to feedback and expert input, the Safer Dx team revised and tested various iterations of the

tool. Updates included changing the response scales from six to seven points so that there would be a

neutral option, removing negatively phrased wording, and adding one question regarding missed follow-up

on diagnostic data.18  There are no published results on validation of the revised tool. More work is needed

to measure associations between use of the instrument and patient outcomes.
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Innovation Patient Safety Focus

The Revised Safer Dx Instrument is designed to help identify potential diagnostic errors and guide safety

improvement efforts that prevent future errors. The instrument is intended to maximize objectivity to

address the challenge of inter-rater reliability, which has been a concern with previous assessments of

diagnostic error.6

Planning and Development Process

To plan implementation of use of the instrument, sites should review the open access guidance provided

on key terms, such as diagnostic errors, missed opportunities, diagnostic harm, and diagnostic processes,

to create a shared understanding. The guidance also provides recommendations on how to use the tool, as

well as clinical case examples. It is also crucial to assemble a team to conduct review processes and

analyze the information being gathered in order to inform next steps and interventions.

Depending on whether the goal is to do more research or to improve practice, the implementing team

should develop and implement a rollout plan and goals for the initiative. Healthcare organizations may find

a review of selected high-risk records useful to inform improvement opportunities. They may use the

instrument in their peer review process. Clinicians can also use this tool for self-reflection and as a guide to

review their own records. Sites can leverage their existing safety and quality improvement infrastructure

and personnel to conduct case reviews on potential events identified through usual safety measurement

processes such as incident reporting.  

Resources Used and Skills Needed

The use of this tool requires relevant medical knowledge about the diagnostic process. Access to

comprehensive electronic health records (progress notes, tests, referrals) and a shared understanding of

important key terms (e.g., diagnostic error; missed opportunity) is needed. The tool could be used by a

single clinician or by a multidisciplinary team with clinical input, depending on the need, setting, and extent

of analysis. In most analyses of diagnostic error, a multidisciplinary perspective is needed, including input

from physicians, nurses, and other health professionals who care for patients, as well as safety analysts

and healthcare quality and risk management professionals.

To effectively use the tool, the implementing teams need logistical support and resources, such as

available clinical staff. A culture focused on patient safety helps to identify underlying factors that lead to

missed diagnoses.

Other important qualities and strategies include the following:

A patient safety culture that focuses on systems issues versus blaming individuals

An evaluation approach that incorporates:
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Multiple case reviewers with opportunity for discussion to fine-tune findings

Evaluation of the diagnostic process rather than the patient outcome

Evaluation of context to explain different perspectives and account for evolution and

uncertainty of the diagnostic process

Analysis of diagnostic process breakdowns that can help prevent diagnostic error in the future

Funding Sources

AHRQ

U.S. Department of Veterans Affairs (VA) Health Services Research and Development Service

VA National Center for Patient Safety

Private donors

Foundations

Getting Started with This Innovation

As noted, the implementing team should develop and launch a rollout plan and goals for the initiative. The

plan should include reviewing materials and selecting ways in which the tool will be used.19 The team can

first pilot the use of the tool prior to wider use. Clinicians can also use this tool for reflection on their own

records. Health systems can leverage their existing safety and quality improvement infrastructure and

personnel to create analysis and improvement initiatives.

Sustaining This Innovation

Sustainability is more likely if the work can be embedded into an existing patient safety program with

patient safety specialists or risk managers.

Additionally, sustaining the innovation requires the following:

Prioritizing diagnosis-related initiatives

Adequate training of reviewers

Commitment from the team and leadership

A robust infrastructure and analysis effort to support and make the most of the initiative

Adoption Considerations Use by Others (Use By Other Organizations)

Use of the tool has primarily been for research purposes to measure the prevalence of missed diagnoses

and help identify their causes. Examples of research uses include the following:
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A study on the incidence and origins of diagnostic errors in primary care in the United Kingdom,

which was published in September 2021, used an earlier version of the tool.7

University of California San Francisco used the tool to identify the prevalence of diagnostic error at a

hospital.8

An Agency for Healthcare Research and Quality (AHRQ) funded study is looking at the incidence of

diagnostic error in inpatient settings, examining factors leading to diagnostic error, and exploring

machine learning to retrospectively identify patients who were likely to have had an error in their

diagnosis.9

A few organizations have used the tool on an ongoing basis in clinical practice. For example, it is being

used by Geisinger,10 and safety analysts are using the tool at the Children’s Hospital of Philadelphia.
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Evidence Rating Footnote

FYI: You may notice that PSNet Innovations Exchange has recently been updated (June 2022) to remove

the evidence rating section. For more information or questions, please email psnetsupport@ahrq.hhs.gov. 
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