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Topic Brief: Diagnostic Errors 
 
Date: 01/02/2019 
Nomination Number: 0892 
 
Purpose: This document summarizes the information addressing a nomination submitted on 
November 8, 2019 through the Effective Health Care website. This information was used to 
inform the Evidence-based Practice Center (EPC) Program’s decisions about whether to produce 
an evidence report on the topic, and if so, what type of evidence report would be most suitable.  
 
Issue: Diagnostic errors are a common, costly and sometimes catastrophic type of medical 
error. Emergency departments (EDs), with their high acuity patients and complex care 
environments, are one of the highest risk areas for diagnostic errors. However, the lack of 
reliable data on the prevalence, cause, and impact of different diagnostic errors in the ED 
impedes the identification and implementation of effective interventions to minimize and prevent 
diagnostic errors. 
 
Program Decision:  
The EPC Program will develop a new systematic review based on this nomination. The scope of 
this topic will be further developed in the refinement phase. When key questions have been 
drafted, they will be posted on the AHRQ Web site and open for public comment. To sign up for 
notification when this and other Effective Health Care (EHC) Program topics are posted for 
public comment, please go to https://effectivehealthcare.ahrq.gov/email-updates. 

 
Key Findings  
We conducted a limited literature search and found five systematic reviews, one rapid review 
and 31 primary studies. Two systematic reviews addressed a small subset of Questions 1 and 2 of 
the nomination while three other systematic reviews and one rapid review addressed Question 4. 
There were no systematic reviews for Question 3.  
 
The primary studies were predominantly retrospective chart reviews that assessed the most 
commonly misdiagnosed conditions in emergency care settings and the most prevalent types of 
diagnostic errors responsible. Twelve studies evaluated different types of interventions to reduce 
diagnostic errors, including the use of checklists, differential diagnosis generating tools, 
education-based interventions and root-cause analysis of reported incidents to help prevent future 
errors. 
 
We also identified several additional resources that may be helpful to the nominator, including 
case reports of interventions implemented and proven effective by other health care 
organizations, as well as informative reports and evidence summaries on diagnostic errors by the 
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Institute for Healthcare Improvement (IHI), Society to Improve Diagnosis in Medicine (SDIM) 
and other stakeholders involved in the national effort to reduce diagnostic errors. 
____________________________________________________________ 
 
Background  
Diagnostic errors are the leading cause of patient harm. A recent review of one of the largest 
medical malpractice claims databases showed that nearly half of the most severe cases caused 
patient death and the other half resulted in permanent disability1. Another study estimated that 
harm related to diagnostic errors costs the U.S. economy over one hundred billion dollars 
annually.2 The same study also identified that the most commonly misdiagnosed conditions that 
lead to death or permanent disability, known as the "big three", are cancers, vascular events, and 
infections, which together account for 74% of all serious harms from diagnostic errors. The 
review also found that over 30% of malpractice cases that resulted in death or permanent 
disability were due to inaccurate or delayed diagnosis and that failures of clinical judgment were 
responsible for more than 85% of all misdiagnosed cases. 
 
The 2015 National Academy of Medicine (NAM) report3 redefined diagnostic errors as "failures 
to establish an accurate and timely explanation of the patient's health problem or to communicate 
that explanation to the patient". According to the expert committee consensus included in the 
report, the sole focus on reducing diagnostic error would not achieve the fundamental change 
required to address the problem. The vast majority of diagnostic errors are cognitive and 
therefore to address this issue will require a broader effort to improve diagnosis in healthcare by 
focusing simultaneously on improving diagnostic quality and efficiency and on eliminating 
preventable errors. 
 
The practice of emergency medicine is particularly prone to medical errors and diagnostic errors 
is considered one of the most common types of errors in emergency departments. A study of 
closed malpractice claims found that 65% of the claims involved missed diagnoses by ED 
clinicians, 48% of which caused serious harm and 39% resulted in death4. 
 
The reason why diagnostic errors persist and appropriate interventions remain difficult to 
implement, is the challenge in identifying these errors. Most current methodologies to identify 
diagnostic errors are ineffective because they were either not designed to detect diagnostic errors 
or rely on voluntary reporting5. Likewise, there is a paucity of evidence regarding valid and 
reliable metrics for detecting diagnostic errors. 
 
Nomination Summary 
A Learning Health Systems (LHS) organization nominated this topic. The goal is to build a 
business case for a program to identify and reduce diagnostic failures in the emergency 
department setting. To accomplish this, the nominator’s health system needs better information 
about what to measure, how to intervene, and how to monitor improvement. An evidence review 
would be useful in two ways. First, the nominator is interested in an evidence review to identify 
the key types of diagnostic errors, their prevalence and impact on patient care and health system 
resource utilization outcomes within emergency care settings. Second, the nominator is 
interested in an evidence summary of available interventions to reduce diagnostic errors. 
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Scope  
 

1. What are the most common types and prevalence of diagnostic errors in emergency 
departments? 

2. What different types of harms are associated with diagnostic errors in emergency 
departments? 

3. What are the physician, patient, and the system-level factors associated with diagnostic 
errors in emergency departments? 

4. What interventions to reduce diagnostic errors and/or to improve diagnostic accuracy in 
emergency departments are effective at reducing diagnostic errors? 

 
Assessment Methods  
See Appendix A.  
 
Summary of Literature Findings  
We conducted a combination of searches to look for systematic reviews published within the past 
three years and primary studies, including observational, randomized controlled trials and grey 
literature within the past 5 years to address the four Questions posed by this nomination. We 
identified a total of five systematic reviews6-10, one rapid review11 and 31 primary studies.  
 
For Question 1, we did not identify any systematic reviews that provided a broad assessment of 
the types and frequency of diagnostic errors in emergency care settings. Instead, the one 
systematic review10 focused specifically on misdiagnosis of acute cerebrovascular events and 
found that nearly 10% of stroke patients with mild presenting symptoms are routinely 
misdiagnosed in EDs. Additionally, seven primary studies1,12-17, together, addressed a broader 
range of clinical conditions than did the systematic review. One cross-sectional analysis of a 
large medical malpractice claims database found that vascular events, infections and cancers 
were the most commonly misdiagnosed conditions, accounting for the majority of missed high 
severity cases. A retrospective chart review of stroke patients in one ED found up to 60% rates of 
stroke misdiagnosis. Three other retrospective reviews of EHR records found that cognitive 
errors were responsible for the majority of missed diagnoses and noted incomplete physical 
exam and medical history gathering and inaccurate processing of clinical information as common 
problem areas.  
 
Another systematic review8 addressed a subset of Question 2 by assessing the harms associated 
with misdiagnosis of acute stroke. Additionally, six primary studies1,17-21 that assessed harms 
related to diagnostic errors found that misdiagnosed patients had longer hospital stays and 
increased mortality. One retrospective study of missed diagnoses of minor fractures reported 
prolonged recovery, delays in treatment and increased healthcare utilization among 
misdiagnosed patients.  
 
We did not identify any systematic reviews that addressed the physician, patient, and the system-
level factors/conditions associated with diagnostic errors in emergency departments (Question 
3). We found six primary studies14,15,19,22-24 that reported patient factors (i.e., patient age, sex, and 
clinical condition), physician factors (i.e., communication between physician and patients, and 
cognitive factors), and none that addressed system-level factors. 
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For Question 4, we found three systematic reviews6,7,9 and one rapid review11 that assessed the 
available interventions to reduce diagnostic errors. One review9 evaluated factors that influence 
collaborative diagnostic reasoning by healthcare teams within inpatient settings. Based on 
findings from nine empirical studies the review identified four factors that impact collaborative 
diagnostic reasoning: clinical experience of physicians within teams, distribution of information 
between team members, information exchange within a team and individual’s retrieval of 
information from the team. The second review7 sought to characterize the existing literature on 
managing diagnostic uncertainty in primary care.  The synthesis of 10 primarily observational 
studies found that the majority focused on interventions related to the clinicians’ internal factors 
(such as personality traits, skills and strategies of coping with diagnostic uncertainty) and only 
one study assessed the effectiveness of a practice-based learning intervention focused on external 
factors, such as managing of clinician – patient boundaries and expectations. The third review6 
assessed the effectiveness of different tools and strategies to reduce diagnostic errors. The review 
of 26 included studies, including 11 studies conducted in EDs, showed that the most commonly 
utilized interventions to reduce diagnostic errors were delivered using technology-based systems 
(62%) and implemented within acute care setting (57%). Findings from several RCTs 
demonstrated that interventions to improve communication between healthcare providers were 
effective in reducing diagnostic errors; there was some evidence that the use of trigger 
algorithms, including computer-based alert systems, may help improve diagnostic accuracy and 
to reduce diagnostic delays. However, few of these studies were conducted in “real-world” 
clinical settings potentially limiting the applicability of their findings. 
 
Finally, although not a systematic review, one recent rapid review11 focused on evaluating 
methods to reduce diagnostic errors in emergency department settings. The review synthesized 
available evidence from academic literature, healthcare provider interviews, and patient panel 
perspectives and focused on four broad categories of interventions – provider education, second 
opinion and diagnostic decision aids, increasing patient engagement in the diagnostic process, 
and learning from mistakes – and found the majority of interventions promising in reducing 
diagnostic errors.  We did not consider these systematic reviews duplicative for Question 4 
because only one systematic review evaluated interventions to reduce diagnostic errors in 
emergency care settings. 
 
We also identified 12 primary studies22, 24-34 that assessed the following interventions: educational 
tools (e.g., simulation exercises to improve diagnostic skills), diagnostic decision aids (e.g., 
differential diagnosis-generating tools), and process optimization interventions (e.g., sharing 
clinical notes with the patient, improving communication of relevant clinical information during 
handovers and implementing safety incident reporting tools to learn from mistakes). 
 
Importantly, none of the systematic reviews for any of the questions addressed the full scope of 
the conceptual model of diagnostic errors articulated in the 2015 NAM report.  Instead, the 
majority of the studies focused on the first part of the diagnostic process, establishing an accurate 
and timely diagnosis of the patient’s health problem, and did not address the second part which 
involves timely communication of the diagnosis to the patient. 
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Table 1. Literature identified 
Questions Systematic reviews 

(1/2017-1/2020) 
Primary studies 
(1/2015-1/2020) 

Q1: What are the most common types of diagnostic errors 
and their prevalence in the EDs? 

Total: 110 Total: 71, 12-17 

Q2: What different types of harms are associated with 
diagnostic errors in the EDs? 

Total: 18 Total: 61, 17-21 

Q3: What are the physician, patient, and the system-level 
factors associated with diagnostic errors in the EDs? 

Total: 0 Total: 614, 15, 19, 22-
24 

Q4: What interventions to reduce diagnostic errors and/or 
to improve diagnostic accuracy in the ED are effective in 
reducing these errors? 

Total: 46, 7, 9, 11 Total: 1222, 24-34 

 
See Appendix B for detailed assessments of all EPC selection criteria.  
 
Summary of Selection Criteria Assessment 
This nomination met all selection criteria. We found a total of five systematic reviews, one rapid 
review and 31 primary studies that partially addressed the nomination questions regarding the 
common types and prevalence of diagnostic errors, their associated harms and existing 
interventions to reduce diagnostic errors in emergency care settings. A new systematic review 
would more fully address these areas as well as evaluate what physician, patient and system-
level factors that may be contributing to diagnostic errors in emergency departments.  
 
Related Resources  
The following related resources may be of interest to the nominator: 
 

1. Medford-Davis et al. Diagnostic Decision-Making in the Emergency Department30 – 
discusses the characteristics of emergency medicine that contribute to overreliance on 
heuristics and make the diagnostic process prone to bias. The review underscores the 
need to better monitor diagnostic error in the emergency department and provide 
recommendations to inform design of improvement activities. 
 

2. Improving Diagnosis in Healthcare. National Academy of Medicine Report, 20153 – a 
landmark report that presents a new framework that describes diagnosis that takes place 
within a complex environment and is impacted by a wide range of factors. The report 
outlines how this new framework enables the application of quality improvement 
techniques to reduce diagnostic errors. 
 

3. The Roadmap for Research to Improve Diagnosis, Part 1: Convergent National Academy 
of Medicine Recommendations and Policy Action. A Report from the Society to Improve 
Diagnosis in Medicine. February 2018 35 – provides additional insights regarding the 
prevalence and causes of diagnostic errors and outlines a series of strategies to reduce 
diagnostic errors. 
 

4. Improving Diagnostic Quality and Safety and Reducing Diagnostic Error: Measurement 
Considerations. Environmental Scan, October 201936 – summarizes findings by a 
multistakeholder expert Diagnostic Quality and Safety Committee convened by the 
National Quality Forum (NQF) and the Department of Health and Human Services 
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(HHS) to develop a conceptual framework for measuring diagnostic quality and safety, to 
identify gaps in measurement of diagnostic quality and safety and to define priorities for 
future measure development. 
 

5. Making Health Care Safer III. Agency for Healthcare Research and Quality (AHRQ) In-
Process Report 37 – this forthcoming report reviews four patient safety practices which 
were selected for inclusion by consensus by a Technical Expert Panel and Advisory 
Group. It includes an evidence-based summary of patient safety practices falling within 
the following high-leverage areas: cognitive-based factors, such as failed heuristics, and 
systems-based factors, such as lack of provider-to-provider communication and 
coordination. 
 

6. Institute for Healthcare Improvement (IHI) Operational and Clinical Improvement in the 
Emergency Department Measurement Strategy38 – provides a summary of measures 
developed as part of IHI’s Learning and Innovation Community on Operational and 
Clinical Improvement in the Emergency Department.  
 

7. Clearing the Error: Using Public Deliberation to Define Patient Roles as Partners in the 
Diagnostic Process. (2017) Strategic Report39 – outlines practical patient-centered 
recommendations for reducing diagnostic errors in ways that empower patient 
engagement in a diagnostic process. This report is a result of a collaborative effort 
between the Society to Improve Diagnosis in Medicine (SIDM), the Maxwell School of 
Citizenship and Public Affairs and the Jefferson Center, with funding from the AHRQ. 
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Appendix A: Methods  
We assessed nomination for priority for a systematic review or other AHRQ Effective Health 
Care report with a hierarchical process using established selection criteria. Assessment of each 
criteria determined the need to evaluate the next one. See Appendix B for detailed description of 
the criteria.  
 
Appropriateness and Importance 
We assessed the nomination for appropriateness and importance.  
 
Desirability of New Review/Absence of Duplication 
We searched for high-quality, completed or in-process evidence reviews published in the last 
three years [January 6, 2017 to January 6, 2020] on the questions of the nomination from these 
sources: 

• AHRQ: Evidence reports and technology assessments  
o AHRQ Evidence Reports https://www.ahrq.gov/research/findings/evidence-

based-reports/index.html 
o EHC Program https://effectivehealthcare.ahrq.gov/ 
o US Preventive Services Task Force 

https://www.uspreventiveservicestaskforce.org/  
o AHRQ Technology Assessment Program 

https://www.ahrq.gov/research/findings/ta/index.html  
• US Department of Veterans Affairs Products publications  

o Evidence Synthesis Program https://www.hsrd.research.va.gov/publications/esp/ 
o VA/Department of Defense Evidence-Based Clinical Practice Guideline Program 

https://www.healthquality.va.gov/ 
• Cochrane Systematic Reviews https://www.cochranelibrary.com/ 
• University of York Centre for Reviews and Dissemination database 

https://www.crd.york.ac.uk/CRDWeb/  
• PROSPERO Database (international prospective register of systematic reviews and 

protocols) http://www.crd.york.ac.uk/prospero/   
• PubMed https://www.ncbi.nlm.nih.gov/pubmed/   
• Campbell Collaboration http://www.campbellcollaboration.org/ 
• McMaster Health System Evidence https://www.healthsystemsevidence.org/ 
• UBC Centre for Health Services and Policy Research http://chspr.ubc.ca/   
• Joanna Briggs Institute http://joannabriggs.org/ 
• WHO Health Evidence Network http://www.euro.who.int/en/data-and-

evidence/evidence-informed-policy-making/health-evidence-network-hen  
 
Impact of a New Evidence Review  
The impact of a new evidence review was qualitatively assessed by analyzing the current 
standard of care, the existence of potential knowledge gaps, and practice variation. We 
considered whether it was possible for this review to influence the current state of practice 
through various dissemination pathways (practice recommendation, clinical guidelines, etc.). 
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Feasibility of New Evidence Review  
We conducted a limited search of primary literature published within the last five years from 
January 6, 2015 through January 6, 2020. From a total of 647 identified titles, we reviewed 300 
abstracts and classified identified studies by question to estimate the size and scope of a potential 
evidence review. We found a body of evidence sufficient to develop an evidence review. 
 
MEDLINE ALL (Ovid)  
Date searched: January 6, 2020 
1 exp diagnostic errors/ (114616) 
2 (misdiagnosis or misdiagnosed or (diagnos* adj2 (delay or delays or delayed or delaying or 
error or errors or failure or failures or inaccuracy or inaccurate or missed))).ti,ab,kf. (62254) 
3 or/1-2 (167637) 
4 Emergency Medical Services/ or Emergency Medicine/ or Emergency Service, Hospital/ 
(113552) 
5 ("acute care" or (emergency adj2 (department or departments or medicine or physician or 
physicians or room or rooms or service or services or treatment))).ti,ab,kf. or (A&E or ED or 
casualty).ti. (146545) 
6 or/4-5 (200007) 
7 and/3,6 (4116) 
8 limit 7 to english language (3886) 
9 8 not (exp Animals/ not Humans/) (3881) 
10 (meta-analy* or metaanaly* or ((evidence or systematic) adj3 (review or synthesis))).ti,ab,kf. 
(284001) 
11 and/9-10 (42) 
12 limit 11 to yr="2017 -Current" (18) SYSTEMATIC REVIEWS/META-ANALYSES 
13 (randomized controlled trial or controlled clinical trial).pt. (586696) 
14 (groups or random* or trial).ti,ab. (2999337) 
15 or/13-14 (3137545) 
16 and/9,15 (500) 
17 limit 16 to yr="2015 -Current" (166) TRIALS 
18 Observational Studies/ or Cohort Studies/ or Follow-Up Studies/ or Prospective Studies/ or 
Retrospective Studies/ (1861077) 
19 ((cohort or follow-up or observational or prospective or retrospective) adj (study or 
studies)).ti,ab,kf. (637650) 
20 or/18-19 (2092497) 
21 and/9,20 (1362) 
22 limit 21 to yr="2015 -Current" (408) OBSERVATIONAL STUDIES 
 
Cochrane Database of Systematic Reviews - EBM Reviews (Ovid) 
Date searched: January 6, 2020 
1 (misdiagnosis or misdiagnosed or (diagnos* adj2 (accur* or delay* or error or errors or failure 
or failures or inaccur* or missed))).ti,ab. (210) 
2 ("acute care" or (emergency adj2 (department or departments or medicine or physician or 
physicians or service or services or treatment))).ti,ab. or (A&E or ED or casualty).ti. (119) 
3 and/1-2 (4) 
4 limit 3 to last 3 years (3) SYSTEMATIC REVIEWS 
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EBM Reviews - Cochrane Central Register of Controlled Trials 
Date searched: January 6, 2020 
1 (misdiagnosis or misdiagnosed or (diagnos* adj2 (accur* or delay* or error or errors or failure 
or failures or inaccur* or missed))).ti,ab. (6161) 
2 ("acute care" or (emergency adj2 (department or departments or medicine or physician or 
physicians or service or services or treatment))).ti,ab. or (A&E or ED or casualty).ti. (14345) 
3 and/1-2 (355) 
4 limit 3 to yr="2015 -Current" (222) 
5 limit 4 to english language (183) 
 
ClinicalTrials.gov 
Date searched: January 6, 2020 
134 Studies found for: emergency department | Recruiting, Active, not recruiting, Completed, 
Enrolling by invitation Studies | First posted from 01/01/2017 to 01/06/2020 | (isdiagnosis OR 
misdiagnosed OR diagnostic delay OR diagnostic error OR diagnostic failure OR inaccurate 
diagnosis OR missed diagnosis) 
Link= 
https://clinicaltrials.gov/ct2/results?cond=&term=emergency+department&sntx=%28+misdiagn
osis+OR+misdiagnosed+OR+diagnostic+delay+OR+diagnostic+error+OR+diagnostic+failure+
OR+inaccurate+diagnosis+OR+missed+diagnosis%29&type=&rslt=&recrs=a&recrs=f&recrs=d
&recrs=e&age_v=&gndr=&intr=&titles=&outc=&spons=&lead=&id=&cntry=&state=&city=&
dist=&locn=&strd_s=&strd_e=&prcd_s=&prcd_e=&sfpd_s=01%2F01%2F2017&sfpd_e=01%2
F06%2F2020&lupd_s=&lupd_e=&sort= 
 
Value  
We assessed the nomination for value. We considered whether or not the clinical, consumer, or 
policymaking context had the potential to respond with evidence-based change; and if a partner 
organization would use this evidence review to influence practice. 



B-1 

Appendix B. Selection Criteria Assessment 
Selection Criteria Assessment 

1. Appropriateness  
1a. Does the nomination represent a health care 
drug, intervention, device, technology, or health 
care system/setting available (or soon to be 
available) in the U.S.? 

Yes. 

1b. Is the nomination a request for an evidence 
report? 

Yes. The nominator is interested in an evidence 
review regarding the prevalence and 
epidemiology of diagnostic errors and 
interventions to reduce diagnostic errors in 
emergency departments. 

1c. Is the focus on effectiveness or comparative 
effectiveness? 

Yes. The nominator is interested in identifying 
effective interventions to reduce diagnostic errors. 
Comparative effectiveness of different intervention 
types would also be of value. 

1d. Is the nomination focus supported by a logic 
model or biologic plausibility? Is it consistent or 
coherent with what is known about the topic? 

Yes. 

2. Importance  
2a. Represents a significant disease burden; large 
proportion of the population 

Yes. Diagnostic errors are highly prevalent and 
result in substantial harms to patients and large 
costs to the US economy. 

2b. Is of high public interest; affects health care 
decision making, outcomes, or costs for a large 
proportion of the US population or for a vulnerable 
population 

Yes. Diagnostic errors is a topic of substantial 
interest both to the general public and to the 
medical community and it has a significant impact 
on the US population. 

2c. Incorporates issues around both clinical 
benefits and potential clinical harms  

Yes. Diagnostic errors are the most frequent 
cause of patient harm1. 

2d. Represents high costs due to common use, 
high unit costs, or high associated costs to 
consumers, to patients, to health care systems, or 
to payers 

Yes. Diagnostic errors cost an estimated 100 
billion dollars annually to the US economy.2 

3. Desirability of a New Evidence 
Review/Absence of Duplication 

 

3. A recent high-quality systematic review or other 
evidence review is not available on this topic  

Yes. The five systematic reviews,6-10 and one 
rapid review11 that were found predominantly 
addressed interventions to minimize diagnostic 
errors and did not address the etiology, frequency 
or economic and patient care impact of these 
errors.  

4. Impact of a New Evidence Review  
4a. Is the standard of care unclear (guidelines not 
available or guidelines inconsistent, indicating an 
information gap that may be addressed by a new 
evidence review)? 

Yes. Currently there are no standardized practice 
guidelines to address diagnostic errors. 

4b. Is there practice variation (guideline 
inconsistent with current practice, indicating a 
potential implementation gap and not best 
addressed by a new evidence review)? 

Yes. There is a substantial practice variation we 
respect to strategies to address diagnostic errors 
in emergency care settings. 
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Selection Criteria Assessment 
5. Primary Research  

5. Effectively utilizes existing research and 
knowledge by considering: 
- Adequacy (type and volume) of research for 
conducting a systematic review 
- Newly available evidence (particularly for 
updates or new technologies) 

We found 31 primary studies that are addressing 
subsets of this nomination but do not entirely 
cover the subject of the nomination. 
We did not examine the search results for 
ClinicalTrials.gov. 

6. Value  
6a. The proposed topic exists within a clinical, 
consumer, or policy-making context that is 
amenable to evidence-based change 

Yes. The subject of diagnostic errors is of great 
importance to the medical community.  An 
evidence review exploring the etiology, frequency 
and harms of diagnostic errors would help 
advance the healthcare community’s 
understanding of the causes of these errors and 
assist towards improving clinical practice.  

6b. Identified partner who will use the systematic 
review to influence practice (such as a guideline 
or recommendation) 

Yes. The nominator is an LHS panel member and 
plans to implement the systematic review findings 
within their own health system. 
  

Abbreviations: AHRQ=Agency for Healthcare Research and Quality; LHS=Learning Health System 
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