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iagnostic errors are defined by the National

Academies of Sciences, Engineering, and

Medicine (NASEM) as the failure to either estab-
lish an accurate and timely explanation of the patient’s
health problem(s) or communicate that explanation to the
patient.! According to a report by the Institute of Medicine,
diagnostic errors account for a substantial number of
adverse events in health care, affecting an estimated
12 million Americans each year." Diagnostic errors are a
common and serious issue in health care systems, with
studies estimating that 5% to 15% of all diagnoses are incor-
rect.! Such errors can result in unnecessary treatments,
delays in necessary treatments, and harm to patients. The
high prevalence of diagnostic errors in primary care has
been identified as a global issue.2 While many factors con-
tribute to diagnostic errors, the complex nature of health
care systems, the limited processing capacity of human
cognition, and deficiencies in interpersonal patient-clinician
communication are primary contributors.®#

Discussions around the redesign of health care sys-
tems to reduce diagnostic errors have been at the
forefront of medical research for years.?* To decrease
diagnostic errors in health care, a comprehensive strat-
egy is necessary. This strategy should focus on utilizing
both human experience (HX) in health care and artificial
intelligence (Al) technologies to transform health care sys-
tems into proactive, patient-centered, and safer systems,
specifically concerning diagnostic errors.’

Human Experience and Diagnostic Errors

The role of HX in health care cannot be overstated. The
HX in health care integrates the sum of all interactions,
every encounter among patients, families and care part-
ners, and the health care workforce.® Patients and their
families have a unique perspective on their health care
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experiences that can provide valuable insight into potential
diagnostic errors.® The new definition of diagnostic errors
introduced in the 2015 NASEM report emphasized the
significance of effective communication during the diag-
nostic procedure.' Engaging patients and their families
in the diagnostic process can improve communication,
improve diagnostic accuracy, and help to identify errors
before they cause harm.” However, many patients and
families feel that they are not listened to or taken seriously
by health care providers, and may not feel comfortable
sharing information that they feel is important.? To address
this, health care systems can implement programs that
encourage patients and families to be more engaged in
the diagnostic process, such as shared decision-making,
patient portals, and patient and family advisory councils.®
Health care systems must prioritize patient-centered care,
teamwork, and communication. Patients and their fam-
ilies must be actively engaged in their care, and health
care providers must be willing to work collaboratively and
listen to patients’ concerns.®°

Health care providers also bring their own valuable
experiences and expertise to the diagnostic process,
as they are often the ones on the front lines of patient
care. However, health care providers may not always feel
comfortable reporting errors or near misses, and may
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Figure. Leveraging human experience and artificial intelligence to redesign the health care system for safer diagnosis.

not have the time or resources to participate in quality
improvement initiatives. To address this, health care
systems can implement programs that encourage pro-
viders to report errors and near misses, such as anony-
mous reporting systems, just-culture initiatives, and peer
review."" Creating a culture of teamwork and collaboration
among health care providers can improve the accuracy of
diagnoses and reduce the risk of errors.”?

A key factor in utilizing HX to reduce diagnostic errors
is effective communication. Communication breakdowns
among health care providers, patients, and their families
are a common contributing factor resulting in diagnostic
errors.? Strategies to improve communication include
using clear and concise language, involving patients and
their families in the decision-making process, and utilizing
electronic health records (EHRS) to ensure that all health
care providers have access to relevant, accurate, and
up-to-date patient information.*'%#

Another important aspect of utilizing HX in health care
to reduce diagnostic errors is the need to recognize and
address cognitive biases that may influence diagnostic
decisions.® Cognitive biases are common in health care
and can lead to errors in diagnosis. For example, confir-
mation bias, which is the tendency to look for information
that confirms preexisting beliefs, can lead providers to
overlook important diagnostic information.’® Biases such
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as anchoring bias, premature closure, and confirmation
bias can lead to incorrect diagnoses and can be diffi-
cult to recognize and overcome. Addressing cognitive
biases requires a commitment to self-reflection and self-
awareness among health care providers as well as struc-
tured training of health care providers to improve their
diagnostic reasoning skills and reduce the risk of cogni-
tive errors.'® By implementing these strategies around HX
in health care, health care systems can become more
patient-centered and reduce the likelihood of diagnostic
errors (Figure).

Artificial Intelligence and Diagnostic Errors

Artificial intelligence has the potential to significantly
reduce diagnostic errors in health care (Figure), and its
role in health care is rapidly expanding. Al technologies
such as machine learning (ML) and natural language pro-
cessing (NLP) have the potential to significantly reduce
diagnostic errors by augmenting human cognition and
improving access to relevant patient data."'® Machine
learning algorithms can analyze large amounts of patient
data sets to identify patterns and risk factors and pre-
dict patient outcomes, which can aid health care provid-
ers in making accurate diagnoses."” Artificial intelligence
can also help to address some of the communication
breakdowns that contribute to diagnostic errors.”® Natural



language processing can improve the accuracy of EHR
documentation and reduce the associated clinician bur-
den, making it easier for providers to access relevant
patient information and communicate more effectively
with each other.’

In health care, Al can be used to analyze medical
images, laboratory results, genomic data, and EHRs
to identify potential diagnoses and flag patients who
may be at risk for diagnostic errors. One of the primary
benefits of Al in health care is its ability to process large
amounts of data quickly and accurately.® This can
be particularly valuable in diagnosing rare or complex
conditions. Machine learning algorithms can analyze
patient data to identify subtle patterns that may not be
apparent to human providers.'”® This can lead to ear-
lier and more accurate diagnoses, which can reduce
diagnostic errors and improve patient outcomes.'” One
example of the application of Al in health care is the use of
computer-aided detection (CAD) software to analyze
medical images. This software can help radiologists
detect abnormalities in medical images that may be
missed by the human eye, such as early-stage breast
cancer.?® Another example is the use of NLP and ML to
analyze unstructured data in EHRs, such as physician
notes, to identify potential diagnoses and flag patients
who may be at risk for diagnostic errors.?" A recent study
showed that using NLP on EHRs for screening and
detecting individuals at risk for psychosis can consider-
ably enhance the prognostic accuracy of psychosis risk
calculators.? This can help identify patients who require
assessment and specialized care, facilitating earlier
detection and potentially improving patient outcomes. On
the same note, ML-based severe sepsis prediction algo-
rithms have been shown to reduce the average length of
stay and in-hospital mortality rate.?

However, there are also concerns about the use of Al in
health care, including the potential for bias and the risk of
overreliance on Al. Bias can occur when Al algorithms are
trained on data that is not representative of the population
being analyzed, leading to inaccurate or unfair results,
hence, perpetuating and exacerbating existing biases in
health care.?* Over-reliance on Al can occur when health
care providers rely too heavily on Al algorithms and fail to
consider other important information, such as the lived
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experience of patients, families, and health care providers.
Addressing these concerns will require ongoing efforts
to ensure that Al technologies are developed and imple-
mented in an ethical and responsible manner.?®

Conclusion

Reducing diagnostic errors is a critical goal for health care
systems, and requires a comprehensive approach that
utilizes both HX and Al technologies. Engaging patients
and their families in the diagnostic process, promoting
teamwork and collaboration among health care providers,
addressing cognitive biases, and harnessing the power
of Al can all contribute to more accurate diagnoses and
better patient outcomes. By integrating the lived experi-
ence of patients, families, and health care providers with
Al technologies, health care systems can be redesigned
to become more proactive, safer, and patient-centered
in identifying potential health problems and reducing the
risk of diagnostic errors, ensuring that patients receive the
care they need and deserve.

Corresponding author: Igbal Ratnani, Department of Anesthesiolo-
gy and Critical Care, DeBakey Heart and Vascular Center, Houston
Methodist Hospital, 6565 Fannin St, Houston, TX 77030; IRatnani@
houstonmethodist.org

Disclosures: None reported.

doi:10.12788/jcom.0130

References

1. National Academy of Medicine. Improving Diagnosis in Health Care.
Balogh EP, Miller BT, Ball JR, eds. National Academies Press; 2015.
doi:10.17226/21794

2. Singh H, Schiff GD, Graber ML, et al. The global burden of diag-
nostic errors in primary care. BMJ Qual Saf. 2017;26(6):484-494.
doi:10.1136/bmijgs-2016-005401

3. Croskerry P, Campbell SG, Petrie DA. The challenge of cognitive
science for medical diagnosis. Cogn Res Princ Implic. 2023;8(1):13.
doi:10.1186/s41235-022-00460-z

4. Dahm MR, Wiliams M, Crock C. ‘More than words’ - interpersonal
communication, cogntive bias and diagnostic errors. Patient Educ
Couns. 2022;105(1):252-256. doi:10.1016/j.pec.2021.05.012

5. Wolf JA, Niederhauser V, Marshburn D, LaVela SL.
Reexamining “defining patient experience”: The human expe-
rience in Healthcare. Patient Experience J. 2021;8(1):16-29.
doi:10.35680/2372-0247.1594

6. Sacco AY, Self QR, Worswick EL, et al. Patients’ perspec-
tives of diagnostic error: A qualitative study. J Patient Saf.
2021;17(8):e1759-e1764. doi:10.1097/PTS.0000000000000642

Vol. 30, No. 3 May/June 2023 69



System Redesign to Reduce Diagnostic Errors

Singh H, Graber ML. Improving diagnosis in health care—the next ~ 16. Rajkomar A, Oren E, Chen K et al. Scalable and accurate deep

imperative for patient safety. N Engl J Med. 2015;373(26):2493- learning with electronic health records. NPJ Digit Med. 2018;1:18.
2495, doi:10.1056/NEJMp 1512241 https://doi.org/10.1038/s41746-018-0029-1

Austin E, LeRouge C, Hartzler AL, Segal C, Lavallee DC. Capturing ~ 17. Davenport T, Kalakota R. The potential for artificial intelligence
the patient voice: implementing patient-reported outcomes across in healthcare. Future Healthc J. 2019;6(2):94-98. doi:10.7861/
the health system. Qual Life Res. 2020;29(2):347-355. doi:10.1007/ futurehosp.6-2-94

s11136-019-02320-8 18. Dymek C, Kim B, Melton GB, et al. Building the evidence-base to
Waddell A, Lennox A, Spassova G, Bragge P. Barriers and facilita- reduce electronic health record-related clinician burden. J Am Med
tors to shared decision-making in hospitals from policy to practice: Inform Assoc. 2021;28(5):1057-1061. doi:10.1093/jamia/ocaa238
a systematic review. Implement Sci. 2021;16(1):74. doi: 10.1186/  19. Beam AL, Kohane IS. Big data and machine learning in health care.
513012-021-01142-y JAMA. 2018;319(13):1317-1318. doi:10.1001/jama.2017.18391
US Preventive Services Task Force. Collaboration and shared  20. Lehman CD, Wellman RD, Buist DS, et al. Diagnostic accuracy
decision-making between patients and clinicians in preventive of digital screening mammography with and without comput-
health care decisions and US Preventive Services Task Force er-aided detection. JAMA Intern Med. 2015;175(11):1828-1837.
Recommendations. JAMA. 2022;327(12):1171-1176. doi:10.1001/ doi:10.1001/jamainternmed.2015.5231

jama.2022.3267 21. Liao KP, Cai T, Savova GK, et al. Development of phenotype algo-
Reporting patient safety events. Patient Safety Network. Published rithms using electronic medical records and incorporating natural lan-
September 7, 2019. Accessed April 29, 2023. https://psnet.ahrq. guage processing. BMJ. 2015;350:h1885. doi:10.1136/bmj.h1885
gov/primer/reporting-patient-safety-events 22. Irving J, Patel R, Oliver D, et al. Using natural language processing
MclLaney E, Morassaei S, Hughes L, et al. A framework for inter- on electronic health records to enhance detection and prediction of
professional team collaboration in a hospital setting: Advancing psychosis risk. Schizophr Bull. 2021;47(2):405-414. doi:10.1093/
team competencies and behaviours. Healthc Manage Forum. schbul/sbaal26. Erratum in: Schizophr Bull. 2021;47(2):575.
2022;35(2):112-117. doi:10.1177/08404704211063584 23. Shimabukuro DW, Barton CW, Feldman MD, et al. Effect of a
Abid MH, Abid MM, Shahid R, et al. Patient and family engagement machine learning-based severe sepsis prediction algorithm on
during challenging times: what works and what does not? Cureus. patient survival and hospital length of stay: a randomised clinical
2021;13(5):e14814. doi:10.7759/cureus. 14814 trial. BMJ Open Respir Res. 2017;4(1):e000234. doi:10.1136/
Abimanyi-Ochom J, Bohingamu Mudiyanselage S, Catchpool bmjresp-2017-000234

M, et al. Strategies to reduce diagnostic errors: a systematic ~ 24. Obermeyer Z, Powers B, Vogeli C, Mullainathan S. Dissecting racial
review. BMC Med Inform Decis Mak. 2019;19(1):174. doi:10.1186/ bias in an algorithm used to manage the health of populations.
$12911-019-0901-1 Science. 2019;366(6464):447-453. doi:10.1126/science.aax2342
Watari T, Tokuda Y, Amano Y, et al. Cognitive bias and diagnos-  25. Ibrahim SA, Pronovost PJ. Diagnostic errors, health dispar-
tic errors among physicians in Japan: A self-reflection survey. ites, and artificial intelligence: a combination for health or
Int J Environ Res Public Health. 2022;19(8):4645. doi:10.3390/ harm? JAMA Health Forum. 2021;2(9):e212430. doi:10.1001/
ijlerph19084645 jamahealthforum.2021.2430

Call for Contributions

JCOM is seeking submissions of original research and descriptive reports of quality improvement projects.

Original research submissions can include reports of investigations that address questions about clinical care or the organization
of health care and its impact on outcomes.

Descriptions and evaluations of quality improvement efforts will be considered for JCOM’s
“Reports from the Field” section. The section features reports on actions being taken to
improve quality of care. Such reports may include, but are not limited to, the following items:

e Motivation for the project, including the role of research findings
or internal or external benchmarking data

e Setting/demographics poFioT e St Sy sty nonen e s

e |ntervention/implementation process —

® Measurements Bare Joie Lot et v

® Results :

e Similarities to other approaches studied, limitations, applicability
in other settings, etc.
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aximum length is 3500 words (not including abstract, references, tables/figures). Papers
submitted are sent for peer review. Decisions about manuscripts are made within 8 weeks
of receipt. Information for authors may be found at www.mdedge.com/jcomjournal.

If you are interested in submitting a paper, contact:
Robert Litchkofski,
Editor, rlitchkofski@mdedge.com
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