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What do we know about Diagnostic Safety?



We know ……..



Fundamental aspect of Patient-Provider Interaction 



Complex Cognitive Task Under Uncertainty 





What do we know about Epidemiology of Diagnostic Errors?



We know ……..





HARM PREVENTABLE



What do we know about Diagnostic Safety and the ED?





In numbers……

1 in 18 ED patients receiving an incorrect diagnosis, 
1 in 50 suffering an adverse event, and 
1 in 350 suffering permanent disability or death. 

130 million emergency department (ED) visits per year in the United States 
that
7.4 million (5.7%) patients are misdiagnosed, 
2.6 million (2.0%) suffer an adverse event as a result, and about 
370,000 (0.3%) suffer serious harms from diagnostic error. 

Average ED with 25,000 visits annually 
1,400 diagnostic errors, 
500 diagnostic adverse events, and 
75 serious harms, including 
50 deaths per ED.



How Safe Are Emergency Departments?



Improving the 
Future of 

Diagnostic Safety

Creating the Future of Diagnostic Excellence



Aims – Pediatric EDs 

Aim 1: Develop a measurement framework to study DEs.

Aim 2: Identify and define triggers to detect DEs. 

Aim 3: Implement triggers to determine the frequency of DEs.

Aim 4: To determine process dysfunctions and harms from DEs.
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Diagnostic Process in the Emergency Department: 
An Adaptation of NASEM Framework

Mahajan et al. An Operational Framework to Study Diagnostic Errors in Emergency 
Departments: Findings from a Consensus Panel. J Patient Saf. Nov 2019. 

Diagnostic errors defined as “a divergence from evidence-based 
processes that increases the risk of poor outcomes despite the 

availability of sufficient information to provide a timely and accurate 
explanation of the patient's health problem(s).”

17-member 
expert panel 

consensus 
meeting

Modified 
Nominal Group 
Technique and 
Delphi process

Post meeting 
feedback 
refining 

framework



Missed Opportunities for Improving Diagnosis in Pediatric Emergency Care
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Frequency of Diagnostic Errors – 2.5%



Body System Diagnoses/Conditions 

Nervous System (19) 
25% 

Brain lesions/infections/bleeds (14) 
Infant botulism (1) 
Infantile seizures (2) 
Meningitis (2) 

Gastrointestinal (17) 
22.4% 

Appendicitis (8) 
Cholecystitis (1) 
Constipation (1) 
Diaphragmatic hernia (1) 
Esophagitis/gastritis (1) 
Intussusception (1) 
Pancreatitis (2) 
Pinworms (1) 
Pyloric stenosis (1) 

Pulmonary (13) 
17% 

Acute chest (1) 
Pneumonias & lung abscess (12) 

Kidney (10) 
13.2% 

Hemolytic uremic syndrome (1) 
Nephroblastoma (1) 
Nephrotic syndrome (1) 
Pyelonephritis/urinary tract infection (6) 
Wilms tumor (1) 

Other (7) 
9.2% 

Hypoglycemia (1) 
Infections (4) 
Kawasaki Disease (1) 
Severe iron deficiency anemia (1) 

Bone (5) 
6.6% 

Osteomyelitis (5) 

Ear, nose and throat (5) 
6.6% 

Pansinusitis with orbital cellulitis (1) 
Retropharyngeal abscess (1) 
Septal hematoma (1) 
Tracheitis (1) 
Vocal cord dysfunction (1) 

 



Most common diagnoses 
associated with MOIDs

Brain lesions, infections, or 
hemorrhage (14/76)

Pneumonias and lung 
abscess (12/76)

Appendicitis (8/76)



Aims – Pediatric EDs 

Aim 1: Develop a measurement framework to study DEs.

Aim 2: Identify and define triggers to detect DEs. 

Aim 3: Implement triggers to determine the frequency of DEs.

Aim 4: To determine process dysfunctions and harms from DEs.



Patient Provider System Patient-Provider



In the meantime,……..





Improving Diagnosis in Emergency and Acute Care: A Learning Laboratory 
     (IDEA-LL)

• Aim 1: Use systems engineering approaches to identify 
factors contributing to ED diagnostic error

• Aim 2: Design and develop ED-based diagnostic error 
prevention interventions

• Aim 3: Implement and evaluate the impact of 
interventions on diagnostic error risk reduction in EDs



Improving Diagnosis in Emergency and Acute Care: A Learning Laboratory 
     (IDEA-LL)

• Aim 1: Use systems engineering approaches to identify factors contributing to ED 
diagnostic error

• 1.1 Perform prospective ED observation in situ to map the anatomy of the diagnostic 
process.

• 1.2 Conduct interviews with key stakeholders including frontline ED staff and 
patients to identify vulnerabilities of the diagnostic process.

• 1.3 Use data mining/machine learning to compare an at-risk, trigger-positive sample 
to trigger-negative charts to identify various patient, provider/care-team and systems 
factors that influence diagnostic safety.

















Improving Diagnosis in Emergency and Acute Care: A Learning Laboratory 
     (IDEA-LL)

• Aim 2: Design and develop ED-based diagnostic error prevention interventions

• 2.1 Use participatory design with patients and ED clinicians to generate intervention 
design ideas and to identify at least one patient, one provider/care-team, and one 
system-focused intervention for development, i.e. a “three-pronged intervention 
approach”.

• 2.2 Use human-centered design to develop an ED decision support system (ED-
DSS), an EHR-based, dynamic, diagnostic error, risk prediction tool.









Improving Diagnosis in Emergency and Acute Care: A Learning Laboratory 
     (IDEA-LL)

• Aim 3: Implement and evaluate the impact of interventions on diagnostic error risk 
reduction in EDs

• 3.1 Pilot interventions in 2 academic EDs and 2 community EDs to study feasibility 
and demonstrate efficacy.

• 3.2 Perform a mixed method evaluation to demonstrate the impact of interventions 
on risk based quantitative outcomes (e.g. reduction of diagnostic errors in trigger 
positive EHRs) and qualitative outcomes (e.g. improvement in diagnostic safety 
culture) in the two academic and two community EDs.



Developing a Framework to Study and Improve Communication to 
Enhance Diagnostic Quality in the ED

Purpose
Reduce diagnostic errors in the ED by improving 
communication among patients, clinicians, and other members 
of the diagnostic team





RO1

R18

R13

KO8

Culture

Center for Diagnostic Excellence 
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