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Abstract: Pregnancy-related morbidity and mortality remain high across the United States, with the
majority of deaths being deemed preventable. Misdiagnosis and delay in diagnosis are thought to be
significant contributors to preventable harm. These diagnostic errors in obstetrics are understudied.
Presented here are five selected research methods to ascertain the rates of and harm associated
with diagnostic errors and the pros and cons of each. These methodologies include clinicopatho-
logic autopsy studies, retrospective chart reviews based on clinical criteria, obstetric simulations,
pregnancy-related harm case reviews, and malpractice and administrative claim database research.
We then present a framework for a future study of diagnostic errors and the pursuit of diagnostic
excellence in obstetrics: (1) defining and capturing diagnostic errors, (2) targeting bias in diagnostic
processes, (3) implementing and monitoring safety bundles, (4) leveraging electronic health record
triggers for case reviews, (5) improving diagnostic skills via simulation training, and (6) publishing
error rates and reduction strategies. Evaluation of the effectiveness of this framework to ascertain
diagnostic error rates, as well as its impact on patient outcomes, is required.

Keywords: diagnostic errors; obstetrics; maternal morbidity; maternal mortality

1. Introduction

Pregnancy-related morbidity and mortality remain high across the United States (US),
with stark racial disparities still persisting. Nationwide, in 2022, there were 817 deaths
during pregnancy or during the 42 days after birth, yielding an overall mortality rate
of 22.3 per 100,000 live births. This represents a decrease from 32.9 in 2021 and 23.8 in
2020 [1]. Regarding disparities, the mortality rate for Black, non-Hispanic birthing people
was 49.5 per 100,000, 2.6 times that of White birthing people. In addition, for each obstetric
death, an estimated 20 to 30 others experience morbidity [2,3]. Strikingly, the majority of
deaths related to pregnancy are preventable. A 2020 Centers for Disease Control review of
pregnancy-related deaths referred to obstetric mortality review committees across 38 states
estimates preventability in 84% of the deaths reviewed [4].

Why are more and more pregnant people experiencing preventable death or serious
harm in the childbirth process? In exploring factors leading to deaths during or after
pregnancy, provider-level factors such as misdiagnosis and delay in diagnosis comprise a
significant cause leading to mortality [5]. Given that the highest proportion of preventability
for mortality lies in provider-level factors, a closer examination of the causes in this category
is warranted. Perhaps obstetrics as a field has yet to focus on a key provider area to reduce
harm: diagnostic errors.

Diagnostic errors in medicine are the failure to establish an accurate and timely expla-
nation of a patient’s health problem or to communicate that explanation to the patient [6].
When dangerous obstetric conditions are under- or misdiagnosed, these errors represent a
significant patient safety threat; it is impossible provide the correct treatment without the
correct diagnosis. Research in general medicine estimates the incidence of diagnostic errors
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is 10 to 15%, with studies of hospital autopsies reporting major error rates of 8 to 24% [7–9].
This translates to over 12 million Americans estimated to be affected by diagnostic errors
each year [10]. Among malpractice claims, diagnostic errors are the most common, most
costly, and most dangerous medical mistakes [11]. With regard to the impact of diagnostic
errors on patients, the first nationwide estimate of morbidity and mortality due to diagnos-
tic errors was published in 2024, estimating 795,000 annual serious harms or deaths related
to diagnostic errors [12]. In addition, diagnostic errors are costly, estimated to total more
than USD 100 billion per year [13].

While the traditional notion of medical diagnosis conjures an internal process in a
single doctor’s mind, today’s way of arriving at a diagnosis is a multistep, interdisciplinary
process and collaboration between providers, patients, and the health environment and
system. Medical diagnosis is a complex, inexact science with an inherent and variable
measure of uncertainty. Thus, diagnostic errors often refer not to a provider’s lack of
medical knowledge or error in judgment, but rather to failures and opportunities in health
systems [14]. For example, a failure to diagnose postpartum depression may lie with a
provider’s failure to recognize symptoms of depression evolving after birth, but it may also
be due to a lack of systematic screening at the postpartum visit or poor patient and family
education regarding postpartum depression warning signs. To take another example,
delay in diagnosing postpartum hemorrhage is a leading cause of maternal morbidity
and mortality. Delayed recognition of postpartum hemorrhage may occur due to a failure
to investigate a patient’s report of early symptoms of hypovolemia, underappreciation
of tachycardia given the physiologic rise in heart rate during pregnancy, the absence of
quantification of blood loss, or a delay in blood product administration [15].

The various causes leading to missed or delayed obstetric diagnoses speak to the
interdisciplinary and multifactorial nature of diagnostic errors. Frameworks such as the
Safer Dx model highlight the system’s approach to diagnostic errors. The Safer Dx model
utilizes the Donabedian structure-process-outcome model in which the structure is the
complex adaptive sociotechnical system in which the diagnosis takes place [16]. It defines
the sociotechnical dimensions of diagnostic errors, including team members, clinical context,
workflow and communications, technology, organizational features, and the regulatory
environment. It also clearly defines the components of the diagnostic process such as
the patient–provider encounter, the performance and interpretation of diagnostic tests,
follow up of diagnostic information, referrals, and patient-related factors. These factors
lead to the intermediate outcome of safe diagnoses and the ultimate goal of improved
patient outcomes.

Specific to obstetrics, prior studies suggest that provider-level factors contribute to a
large proportion of harm during and after pregnancy [5]. Thus, a focus on the contribution
of diagnostic errors in obstetrics has the potential to significantly reduce morbidity and
mortality. Following the structure, process, and outcomes of diagnostic errors yields many
opportunities for investigation; however, research on diagnostic errors in our field of
obstetrics is extremely limited. To date, there are no nationwide estimates of diagnostic
errors and harms in the field of obstetrics, and existing smaller studies are limited and
largely international.

This paper seeks to emphasize this dearth of investigation into obstetric diagnostic
errors, to highlight five selected research methods that can be utilized to determine obstetric
diagnostic error and harm rates, and to propose six steps toward pursuing diagnostic
excellence in obstetrics.

2. Methods: Selected Approaches to Identifying Diagnostic Errors

Across medical specialties, researchers have taken various approaches to estimate the
rate and impact of diagnostic errors. In a review of the literature on diagnostic error rates,
specifically in obstetrics, few articles exist worldwide, and even fewer specific to the United
States. Five research methods proven in other specialties and emerging in obstetrics are
detailed here, including their benefits and limitations. These include clinicopathologic au-
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topsy studies, retrospective chart reviews, obstetric simulations and standardized patients,
incident reporting and pregnancy mortality reviews, and malpractice and administrative
claims studies. Examples of each method for obtaining diagnostic error rates and harm
burdens are detailed below, and the pros and cons of each are summarized in Table 1.
International studies are utilized when no domestic studies representative of a research
method can be found. While the health care systems of the studied countries differ from
the system of the United States, the methods of identifying diagnostic errors are applicable
across borders.

Table 1. Pros and cons of selected research methods of diagnostic errors in obstetrics.

Research Method Pros Cons

Clinicopathologic autopsy
studies

+ Provide objective
pathologic cause of death
to compare with clinical
diagnosis

- Capture only mortality,
not morbidity

- Rely on referrals to and
acceptance from medical
examiners

Retrospective chart review
based on clinical criteria

+ Allow for deep dive into
clinical and systems-based
issues of misdiagnosis

+ Can produce automated
electronic triggers and
frameworks

- Rely on searchable
clinical criteria (ex:
vitals, laboratories) that
may not be clear for
complex diagnoses

Obstetric simulation and
standardized patients

+ Identify diagnoses with
high error rates their root
causes

+ Enable real-time feedback
for clinicians and broader
multidisciplinary teams

- Do not provide
real-world data on cases
or diagnostic error rates

Pregnancy-related case
reviews (incident reporting

and maternal mortality
reviews)

+ Yield thorough and
individualized case
reviews

+ Can situate diagnostic
errors within complex
systems

- Rely on reporting
systems to identify cases
for review

- State boards typically
review only deaths

Malpractice and
administrative claims

database queries

+ Represent large datasets
from a variety of hospitals

+ Allow for estimating
financial impact of
diagnostic harm

- Include few clinical case
details

- Lack information on
systems-level issues
associated with missed
diagnoses

(1) Clinicopathologic autopsy research

First, retrospective clinicopathologic studies using autopsy data can provide infor-
mation on diagnostic errors for deaths [17–19]. In a systematic review of general autopsy
series, the median error rate was 23.5% for major errors, suggesting that autopsies can
reveal important unsuspected diagnoses [9]. This approach can capitalize on objective
pathologic evidence to corroborate or dispel the working cause of death and therefore
provide concrete information on diagnostic errors.

Published research on obstetric diagnostic errors from clinicopathologic studies is
scarce. The following is an example of this method: a retrospective study of clinicopatho-
logic discrepancies in obstetric mortality in Mozambique studied 91 obstetric-related deaths,
and complete diagnostic autopsies were used as the gold standard to determine the cause
of death. These were compared to the clinical diagnosis and discrepancies were classi-
fied as major and minor diagnostic errors. False-negative diagnoses were discrepancies
for which the autopsy diagnosis was in the assessed diagnostic category, but the clinical
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diagnosis was in another diagnostic category. False-positive diagnoses were classified as
discrepancies for which the clinical diagnosis was in the diagnostic category but not the
autopsy diagnosis. The authors found that 38% had a clinicopathologic discrepancy. By
category, the sensitivity for eclampsia was 100%, but the positive predictive value was only
33%. The sensitivity for peripartum infections was 17%, and the positive predictive value
50%. For obstetric hemorrhage, the sensitivity was 62%, with a positive predictive value of
95% [20]. Though this study was conducted in Mozambique, the US also utilizes medical
examiners to conduct autopsies, the pathologic diagnoses of which can be compared to the
clinical record death diagnoses.

The use of autopsy data to identify obstetric diagnostic errors is limited by the flaws
inherent in the autopsy process and by the fact that only cases referred to and accepted by a
medical examiner will be included. In addition to a robust referral system, the feasibility in
this research method to detect diagnostic error relies on the capacity of medical examiners to
take on obstetric cases. There may be bias in which cases are referred, and there is evidence
of cognitive bias in forensic pathology determinations themselves [21]. Furthermore,
this method provides diagnostic error rates for pregnancy-related mortality but does not
include morbidity.

(2) Retrospective chart review of clinical criteria

Retrospective chart reviews provide an additional approach to discerning diagnos-
tic errors. Clinical criteria such as concerning vital signs, abnormal laboratory values,
and positive screening evaluations can be queried, and charts can be reviewed for an
associated, or lack of associated, diagnosis and treatment plan [22]. One type of review
involves screening patient charts for clinical evidence of morbidity that does not have an
associated documented diagnosis. For example, a retrospective review of 5517 vaginal
deliveries at a single hospital in France screened for a ten-point fall in hematocrit from
predelivery, corresponding to a one-liter blood loss, in charts that did not have a diagnosis
of postpartum hemorrhage. These patients were compared to those who were diagnosed
with hemorrhage. Among screened patients, 90, or 1.63%, met the criteria for a ten-point
hematocrit drop, suggesting the majority of hemorrhage leading to significant anemia
was recognized. Missed diagnosis was related to the use of visual or estimated blood loss
instead of quantitative blood loss [23].

The process of chart review for clinical evidence of an obstetric diagnosis creates an
objective framework to discern diagnostic errors that is broadly applicable across health
systems. Taking postpartum hemorrhage as an example, in addition to laboratory evidence
of anemia, chart reviews can be utilized for quantitative blood loss. They can also be
applied to other measures such as sepsis and hypertension criteria. One benefit of this
process is that once implemented at an institution or across a health system, it is easily
replicable. Moving from the idea of identification of diagnostic errors to prevention, chart
reviews for missed diagnoses in the electronic medical record hold great potential to be
converted from retrospective review processes to real-time clinical decision support and,
even further, to prospective predictive modeling. This future direction, however, requires
health informatics resources and thus may not be feasible for institutions without significant
informatics support.

(3) Obstetric simulation and standardized patients

Another approach is to use simulations to study the misdiagnosis of obstetric condi-
tions, as has been studied in other specialties [24,25]. For example, a cross-sectional study
in birthing facilities in the Philippines crafted an identical simulated case for 103 ob-
stetrics providers for cephalopelvic disproportion, postpartum hemorrhage, and pre-
eclampsia. The overall rate of misdiagnosis was 29.8%. The most common scenarios
included, cephalopelvic disproportion (in 25% of cases), postpartum hemorrhage (in 33%
of cases), and pre-eclampsia (in 31% of cases) [26].

Simulation-based approaches to diagnostic errors have several benefits. They have the
immediate advantage of allowing providers to receive real-time feedback on their diagnostic
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process. They can identify which obstetric conditions have the highest rates of diagnostic
errors among providers undergoing a simulation to prioritize ongoing education efforts and
performance improvement strategies. Knowledge gaps and systems issues brought to the
surface via a simulation can generate diagnostic tools such as clinical algorithms, checklists,
and electronic health record clinical decision support. Through these approaches, lessons
learned from simulations can be broadly disseminated to multidisciplinary teams, even if
not present for the simulation, and built into provider workflows. Obstetric simulations
are already required, for example, by the Joint Commission; this research method may be
achievable as it builds on an already existing process [27].

Simulations for diagnostic errors do not typically yield information on real patient
cases and rates of diagnostic errors. However, a unique aspect of this study was linkage
to real patient data at the providers’ health facilities. Medical charts of patients with ob-
stetric complications at each participating provider’s facility were reviewed for diagnostic
errors, and patient interviews were conducted for information on health outcomes and
costs. The authors found an association between provider misdiagnosis in simulations
and the presence of patient complications (OR 2.97, 95% CI 1.41, 3.32), worse outcomes,
delays in referrals, and increased out-of-pocket patient costs. This novel method of linking
simulation data to health system data and qualitative patient interviews may offer more
robust information on which to build quality, patient safety, and performance improve-
ment initiatives.

(4) Pregnancy-related or -associated morbidity and mortality case reviews

Pregnancy-related or -associated cases of severe morbidity and mortality are typically
reviewed at the institutional level by severe obstetric morbidity and mortality reviews
and root cause analyses, as well as at city or state levels by maternal mortality review
committees (MMRCs). Institutional-level severe obstetric morbidity reviews and root cause
analyses offer thorough individualized case reviews that can identify diagnostic errors
and offer potential solutions to prevent future instances. The goal of these reviews is to
seek and analyze comprehensive data from the case, determine whether the harm was
associated with pregnancy, and develop recommendations to prevent similar harm in the
future. MMRCs also provide comprehensive reviews but at the state or local levels. These
multidisciplinary groups review death records identified from vital records offices with the
goals of disseminating recommendations to eliminate preventable maternal mortality and
disparities [28]. As of 2023, 49 states, the District of Columbia, New York City, Philadelphia,
and Puerto Rico had formal MMRCs or a legal requirement to review pregnancy-related
deaths [29].

Deep dives into individual cases by review committees situate diagnostic errors
within the complex provider and system errors that contribute to pregnancy-related harm.
For example, the New York State Department of Public Health published a summary of
the 117 pregnancy-related deaths (within one year of delivery) in 2018. Of these, 78%
were deemed preventable. By category of obstetric cause of death, 100% of deaths due
to hemorrhage, cardiomyopathy, and mental health were determined to be preventable.
In examining the factors contributing to obstetric deaths in New York State, provider-
level aspects including medical knowledge, clinical assessment, skill, quality of care, care
coordination and continuity, and delay in care were contributory in 36.8% of cases. In
21.9% of cases, facility-level issues played a role, including clinical skill, quality of care, care
coordination and continuity, policies and procedures, and equipment and technology. In
19.4% of cases, system-level factors were at play, such as knowledge, clinical skill, quality
of care, and structural racism [6].

Case reviews, however, rely on deaths or adverse outcomes to be referred for an
institutional incident review or, in the case of a local or state MMRC, identified from
vital records. Thus, a well-functioning referral infrastructure must be in place. At the
institutional level, case identification requires patient quality and safety teams to have
adequate resources and processes in place. While institution-level adverse event reporting
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and reviews capture pregnancy-related morbidity, the majority of maternal mortality review
committees focus only on deaths and thus do not capture non-fatal diagnostic errors.

(5) Malpractice and administrative claims databases

A fifth opportunity to identify diagnostic error rates and harms is the use of malpractice
claims databases [10,30]. For example, a study by Gupta et al. queried the US National
Practitioner Database for malpractice claims and utilized multivariable logistic regression
to identify patient and provider factors associated with inpatient diagnosis-related paid
claims [31]. Approximately 22% of all claims were diagnosis-related, associated with USD
5.7 billion in payments over the study period. They also reported patient and provider
characteristics associated with diagnosis-related claims, such as patient age and physician
level of training.

To our knowledge, there have not been similar studies in obstetrics. However, given
examples of these studies in other fields and the existence of malpractice databases that
include obstetric cases, this research method would be a feasible undertaking. The major
disadvantage of this method is the lack of detail regarding the clinical case and surrounding
health systems processes that contributed to the diagnostic error and harm. However, the
use of malpractice databases to identify diagnostic errors in obstetrics presents an oppor-
tunity for the high-level understanding of diagnostic error rates by obstetric conditions,
patient and provider factors associated with diagnostic errors, and estimates of the financial
impact of these harms.

In any of these research methods, ascertaining diagnostic error rates and associated
harms can be challenging. Diagnostic errors are tricky: they are rarely recognized in real
time. Instead, the majority surface in retrospective review by other clinicians, or adverse
event reporting. In this sense, they can remain elusive. Measuring and studying diagnostic
errors in obstetrics can also be challenging due to the unique and varied landscape of care.
Obstetrics comprises the ambulatory, emergency, and inpatient settings, with labor and
delivery representing a distinctive type, but not the only type, of inpatient care. Each of
these environments may contribute to a different way to monitor and study diagnostic
errors. The transitions between care environments present their own opportunities for
diagnostic errors [32]. Moreover, pregnancy represents a time-limited episode of care, and
many patients transition after pregnancy to other providers and care models, back to their
primary care or specialty care, general emergency department use, or no care at all. As
pregnancy-related harm attempts to capture morbidity and mortality within one year of
pregnancy, the study of diagnostic errors in obstetrics must include the care transitions
beyond the fourth trimester, or the critical period of the twelve weeks following birth.

In addition, diagnostic errors, particularly in obstetrics, are not well defined. Without
standardized definitions, quality improvement initiatives and research studies are difficult
to aggregate and compare. It is helpful to return to the National Academy of Sciences
definition of diagnostic errors as the failure to establish an accurate and timely explanation
of the patient’s health problem or to communicate that explanation to the patient [6]. This
is a thorough but complex definition that captures the accuracy of diagnosis, the time to
diagnosis, and the communication of the diagnosis to the patient. Metrics for obstetric
diagnostic errors should consider all three of these facets.

3. Discussion: Promoting Diagnostic Excellence in Obstetrics

To reduce diagnostic errors and strive for diagnostic excellence in obstetrics, we must
answer two questions: How often are we getting the obstetric diagnosis right? And, when
we get it wrong, why? To this end, we propose a framework for identifying and reducing
diagnostic errors for future study. We suggest several goals to pursue diagnostic excellence
in the obstetric community (Figure 1).

First, we must define and capture diagnostic errors. Metrics for diagnostic errors
should target both mortality and morbidity. One category of metrics includes comparing di-
agnoses, for example, autopsy diagnoses compared to death certificate diagnoses, inpatient
obstetric admission versus discharge diagnoses, inpatient readmission diagnoses compared
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to discharge diagnoses, and admission diagnoses within close proximity to an outpatient
visit compared to outpatient visit diagnoses. Assessment of different diagnoses within a
short timeframe can flag potential missed or delayed diagnoses. In fact, discrepancies be-
tween admission and discharge diagnoses have been shown to be associated with a longer
length of stay, greater odds of intensive care unit stay, readmission, and mortality [33–35].
A second category of diagnostic errors focuses on the communication of diagnoses to
patients and patients’ understanding of their diagnoses. This category of metrics relies
upon patient feedback regarding their care and care team communication. Survey reports
in other fields include inquiries into metrics such as time from symptom onset to diagnosis,
alternate diagnoses received, poor or inadequate communication of diagnoses [36–38].
While some patient metrics may be captured in existing patient experience surveys, the
creation of standardized patient and family feedback forms, particularly for significant
cases of morbidity and mortality flagged via incident review, may assist in understanding
this important component of diagnostic errors.
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Second, bias in diagnostic errors must be targeted. Medical errors can result when
clinical decision making is affected by cognitive biases or implicit systematic errors in
thinking. The use of race in clinical algorithms and treatment guidelines can result in
diagnostic errors. Personal provider bias can also play a conscious or subconscious role in
misdiagnosis or can delay diagnosis [39]. In particular, racial bias among medical providers
can contribute to worse health outcomes [40–42]. Bias identification and prevention train-
ing should be standard in all obstetric practices. Specific to the case review of errors, a
“cognitive autopsy”, or intentionally reviewing whether bias played a role in the error,
should be formalized in all retrospective case reviews for both institutional quality and
safety committees and state maternal mortality review boards [39].

Third, a diagnostic error lens should be built into health system quality and safety
frameworks. As evidence shows that simulations can identify medical errors, obstetric
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simulation training should incorporate arriving at a diagnosis and include clear feedback
when cases are misdiagnosed [43]. Implementation of obstetric safety bundles such as
those by the Alliance for Innovation on Maternal Health and the Safe Motherhood Initia-
tive provide structured processes for management of obstetric care, but are often crafted
around a diagnosis, meaning they are clinically applied after arriving at a diagnosis for a
patient, for example, severe hypertension or postpartum hemorrhage. Adding diagnostic
care pathways to safety bundles to flag patients early in a workup that should ultimately
fall into a safety bundle process represents an important step of successful safety bundle
implementation. The Safe Motherhood Initiative Maternal Early Warning System’s overar-
ching algorithm triggered by abnormal vital signs combined with an individual patient’s
clinical presentation, risk factors, and additional diagnostic tests provides a likely diag-
nosis by safety bundle (sepsis, hemorrhage, hypertension, or venous thromboembolism)
and represents a step toward diagnostic pathways for obstetric emergencies [44]. Special
attention should be paid to the frequent transitions of care in obstetrics, as highlighted in
the Alliance for Innovation on Maternal Health’s Postpartum Discharge Transition Bun-
dle. This bundle outlines readiness, recognition and prevention; response, reporting and
systems learning; and respectful, equitable and supportive care for the critical immediate
postpartum period from hospital discharge to outpatient obstetrical care [45]. Diagnostic
errors during postpartum visits and readmissions can cause significant harm and deserve
particular attention.

Fourth, health technology should be leveraged to flag and discover missed diagnostic
errors. Electronic health records can be used to help screen for diagnostic errors via the
implementation of electronic triggers or pre-programmed tools to recognize signals of a
likely error or adverse event [46]. Electronic triggers have been used successfully to identify
other errors, such as wrong-patient orders and medication errors [47]. Triggers can also
be applied to screen for diagnostic errors. In obstetrics, potential electronic triggers of
diagnostic errors could include a drop in hematocrit not already associated with a diagnosis
of postpartum hemorrhage, such as in the study example above. As with event reporting
systems, to best strive for diagnostic excellence, triggers flagging potential diagnostic
errors should be built into electronic health record and patient monitoring workflows and
dashboards from the outset.

The promise of health technology to improve obstetric diagnosis lies in the potential for
prospective healthcare team alerts. In obstetrics, electronic triggers for early warning signs
such as for hypertension have shown a significant benefit in promoting early evaluation
to avoid significant adverse outcomes. Artificial intelligence (AI) continues to disrupt the
healthcare landscape, and utilizing AI in the diagnostic errors space provides promising
ways to predict errors and reduce harm. By bringing together information for providers
from electronic fetal monitoring signals to vital signs to laboratory results, AI could greatly
improve the diagnostic accuracy in real time [48].

Lastly, there is a dearth of literature on diagnostic errors in obstetrics. Sharing innova-
tive approaches to detect, study, and prevent obstetric errors via publication in journals
will be essential to moving the needle in diagnostic excellence. Maternal mortality review
committees should also be encouraged to publish their findings not only in reports but in
the literature, and convenings of these committees at national meetings should directly
address strategies for the identification of diagnostic errors. Journals should recognize the
importance of publishing studies that seek to promote diagnostic excellence in obstetrics.

4. Conclusions

In conclusion, despite valiant efforts across the obstetric community, we remain in an
obstetric morbidity and mortality crisis. Behind the rates and cases of adverse obstetric
outcomes are birthing people, newborns, and their families and support networks. We must
continue to learn from their experiences. As we continue to iterate on processes to review
cases of morbidity and mortality, provider-level factors have emerged as a significant
contributor and thus an opportunity for improvement. Within provider-level factors and
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intersecting closely with systems issues lie obstetric diagnostic errors, under-recognized
and under-researched. Specifically, cases of pregnancy-related deaths should be referred
to medical examiners for autopsy, and the pathologic cause of death compared to the
clinical and existing institutional case reviews and maternal mortality case reviews should
incorporate the identification of diagnostic errors and any contributory bias and publish
their findings and recommendations. Institutions should include questions regarding
diagnostic errors in patient surveys and leverage quality and safety teams to focus on
diagnostic errors. Areas of focus may include implementing and evaluating obstetric
safety bundles, utilizing automated queries and triggers to detect diagnosis discrepancies
between transitions of care and readmissions, and clinical criteria for common obstetric
morbidities—including hypertensive diseases of pregnancy and postpartum hemorrhage.
Institutional simulation and education teams may consider running scenarios to ascertain
and target common diagnostic errors. A focus on diagnostic errors requires a foundation
of psychological safety, engaged leadership, and adequate resources that, though beyond
the scope of this paper, is essential for success [48]. If properly supported, the research
methods and error reduction strategies outlined above have the potential to move our field
toward diagnostic excellence and improved patient care and outcomes. A future evaluation
of these methods and their impact on patient outcomes is necessary to determine the most
effective strategies to reduce diagnostic error and harm in obstetrics.

Author Contributions: Conceptualization, N.M.K. and D.G.; methodology, N.M.K. and I.P.-U.;
writing—original draft preparation, N.M.K.; writing—review and editing, I.P.-U. and D.G.; visualiza-
tion, N.M.K.; supervision, D.G.; project administration, N.M.K. All authors have read and agreed to
the published version of the manuscript.

Funding: Dr. Krenitsky was supported by a training grant (number T32-HS026121) from the Agency
for Healthcare Research and Quality.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Hoyert, D.L. Maternal Mortality Rates in the United States, 2022. National Center for Health Statistics Health E-Stats 2023. Avail-

able online: https://www.cdc.gov/nchs/data/hestat/maternal-mortality/2022/maternal-mortality-rates-2022.pdf (accessed on
30 April 2024).

2. Ashford, L. Hidden Suffering: Disabilities from Pregnancy and Childbirth in Less Developed Countries; Population Reference Bureau:
Washington, DC, USA, 2002.

3. Reichenheim, M.E.; Zylbersztajn, F.; Moraes, C.L.; Lobato, G. Severe acute obstetric morbidity (near-miss): A review of the relative
use of its diagnostic indicators. Arch. Gynecol. Obstet. 2009, 280, 337–343. [CrossRef] [PubMed]

4. Trost, S.L.; Busacker, A.; Leonard, M.; Chandra, G.; Hollier, L.; Goodman, D.; Wright, M.; Harvey, A.; Joseph, N. Pregnancy-Related
Deaths: Data from Maternal Mortality Review Committees in 38, U.S. States, 2020; Centers for Disease Control and Prevention, US
Department of Health and Human Services: Atlanta, GA, USA, 2024.

5. New York State Department of Health. New York State Report on Pregnancy-Associated Deaths in 2018. Available online: https:
//www.health.ny.gov/community/adults/women/docs/maternal_mortality_review_2018.pdf (accessed on 30 April 2024).

6. National Academies of Sciences, Engineering, and Medicine. Improving Diagnosis in Health Care; The National Academies Press:
Washington, DC, USA, 2015.

7. Graber, M.L. The incidence of diagnostic error in medicine. BMJ Qual. Saf. 2013, 22 (Suppl. 2), ii21–ii27. [CrossRef] [PubMed]
8. Leape, L.L.; Brennan, T.A.; Laird, N.; Lawthers, A.G.; Localio, A.R.; Barnes, B.A.; Hebert, L.; Newhouse, J.P.; Weiler, P.C.; Hiatt, H.

Nature of Adverse Events in Hospitalized Patients—Results of the Harvard Medical Practice Study II. NEJM 1991, 324, 377–384.
[CrossRef] [PubMed]

9. Shojania, K.G.; Burton, E.C.; McDonald, K.M.; Goldman, L. Changes in rates of autopsy-detected diagnostic errors over time: A
systematic review. JAMA 2003, 289, 2849–2856. [CrossRef]

10. Newman-Toker, D.E.; Wang, Z.; Zhu, Y.; Nassery, N.; Saber Tehrani, A.S.; Schaffer, A.C.; Yu-Moe, C.W.; Clemens, G.D.; Fanai, M.;
Siegal, D. Rate of diagnostic errors and serious misdiagnosis-related harms for major vascular events, infections, and cancers:
Toward a national incidence estimate using the “Big Three”. Diagnosis 2020, 8, 67–84. [CrossRef] [PubMed]

11. Saber Tehrani, A.S.; Lee, H.; Mathews, S.C.; Shore, A.; Makary, M.A.; Pronovost, P.J.; Newman-Toker, D.E. 25-Year summary of
US malpractice claims for diagnostic errors 1986–2010: An analysis from the National Practitioner Data Bank. BMJ Qual. Saf. 2013,
22, 672–680. [CrossRef] [PubMed]

https://www.cdc.gov/nchs/data/hestat/maternal-mortality/2022/maternal-mortality-rates-2022.pdf
https://doi.org/10.1007/s00404-008-0891-1
https://www.ncbi.nlm.nih.gov/pubmed/19112576
https://www.health.ny.gov/community/adults/women/docs/maternal_mortality_review_2018.pdf
https://www.health.ny.gov/community/adults/women/docs/maternal_mortality_review_2018.pdf
https://doi.org/10.1136/bmjqs-2012-001615
https://www.ncbi.nlm.nih.gov/pubmed/23771902
https://doi.org/10.1056/NEJM199102073240605
https://www.ncbi.nlm.nih.gov/pubmed/1824793
https://doi.org/10.1001/jama.289.21.2849
https://doi.org/10.1515/dx-2019-0104
https://www.ncbi.nlm.nih.gov/pubmed/32412440
https://doi.org/10.1136/bmjqs-2012-001550
https://www.ncbi.nlm.nih.gov/pubmed/23610443


J. Clin. Med. 2024, 13, 4245 10 of 11

12. Newman-Toker, D.E.; Nassery, N.; Schaffer, A.C.; Yu-Moe, C.W.; Clemens, G.D.; Wang, Z.; Zhu, Y.; Saber Tehrani, A.S.; Fanai, M.;
Hassoon, A.; et al. Burden of serious harms from diagnostic error in the USA. BMJ Qual. Saf. 2024, 33, 109–120. [CrossRef]

13. Newman-Toker, D.E. Diagnostic value: The economics of high-quality diagnosis and a value-based perspective on diagnostic
innovation. In Proceedings of the Modern Healthcare Annual Patient Safety & Quality Virual Conference, Virtual, 17 June 2015.

14. Schiff, G.D. Diagnosis and diagnostic errors: Time for a new paradigm. BMJ Qual. Saf. 2014, 23, 8–16. [CrossRef] [PubMed]
15. Bajaj, K.; de Roche, A.; Goffman, D. The Contribution of Diagnostic Errors to Maternal Morbidity and Mortality during and Immediately

after Childbirth: State of the Science; Issue Brief 6; Agency for Healthcare Research and Quality: Rockville, MD, USA, 2021.
16. Singh, H.; Sittig, D.F. Advancing the science of measurement of diagnostic errors in healthcare: The Safer Dx framework. BMJ

Qual. Saf. 2015, 24, 103–110. [CrossRef]
17. Miller, C.R.; Johnston, R.D.; Blake, B.H. Pilot study of a method for prospective reporting of diagnostic errors discovered at

autopsy. Am. J. Forensic. Med. Pathol. 2023, 44, 166–172. [CrossRef]
18. Kuijpers, C.C.; Fronczek, J.; van de Goot, F.R.; Niessen, H.W.; van Diest, P.J.; Jiwa, M. The value of autopsies in the era of high-tech

medicine: Discrepant findings persist. J. Clin. Pathol. 2014, 67, 512–519. [CrossRef] [PubMed]
19. Aalten, C.M.; Samson, M.M.; Jansen, P.A.F. Diagnostic errors; the need to have autopsies. Neth. J. Med. 2006, 64, 186–190.

[PubMed]
20. Menéndez, C.; Quintó, L.; Castillo, P.; Fernandes, F.; Carrilho, C.; Ismail, M.R.; Lorenzoni, C.; Hurtado, J.C.; Rakislova, N.;

Munguambe, K.; et al. Quality of care and maternal mortality in a tertiary-level hospital in Mozambique: A retrospective study of
clinicopathological discrepancies. Lancet Glob. Health 2020, 8, 3965–3972. [CrossRef] [PubMed]

21. Dror, I.; Melinek, J.; Arden, J.L.; Kukucka, J.; Hawkins, S.; Carter, J.; Atherton, D.S. Cognitive bias in forensic pathology decisions.
J. Forensic. Sci. 2021, 66, 1751–1757. [CrossRef]

22. Rinke, M.L.; Singh, H.; Heo, M.; Adelman, J.S.; O’Donnell, H.C.; Choi, S.J.; Norton, A.; Stein, R.E.K.; Brady, T.M.; Lehmann, C.U.;
et al. Diagnostic errors in primary care pediatrics: Project, RedDE. Acad. Pediatr. 2018, 18, 220–227. [CrossRef] [PubMed]

23. Descargues, G.; Pitette, P.; Gravier, A.; Roman, H.; Lemoine, J.P.; Marpeau, L. Missed diagnosis of postpartum hemorrhage. J.
Gynecol. Obstet. Biol. Reprod. 2001, 30, 590–600.

24. Anderst, J.; Nielsen-Parker, M.; Moffatt, M.; Frazier, T.; Kennedy, C. Using simulation to identify sources of medical diagnostic
error in child physical abuse. Child Abus. Negl. 2016, 52, 62–69. [CrossRef] [PubMed]

25. Lobos, A.T.; Ward, N.; Farion, K.J.; Creery, D.; Fitzgibbons, C.; Ramsay, C.; Hogue, M.; Langevin, M. Simulation-based event
analysis improves error discovery and generates improved strategies for error prevention. Simul. Healthc. 2019, 14, 209–216.
[CrossRef]

26. Shimkhada, R.; Solon, O.; Tamondong-Lachica, D.; Peabody, J.W. Misdiagnosis of obstetrical cases and the clinical and cost
consequences to patients: A cross-sectional study of urban providers in the Philippines. Glob. Health Action 2016, 9, 32672.
[CrossRef] [PubMed]

27. The Joint Commission. Provision of Care, Treatment, and Services Standards for Maternal Safety. R3 Report 2019, Issue 24.
Available online: https://www.jointcommission.org/-/media/tjc/documents/standards/r3-reports/r3-issue-24-maternal-12
-7-2021.pdf (accessed on 30 April 2024).

28. Centers for Disease Control. About Maternal Mortality Review Committees. Available online: https://www.cdc.gov/maternal-
mortality/php/mmrc/index.html (accessed on 30 April 2024).

29. Guttmacher Institute. State Laws and Policies: Maternal Mortality Review Committees. Available online: https://www.
guttmacher.org/state-policy/explore/maternal-mortality-review-committees (accessed on 30 April 2024).

30. Watari, T.; Tokuda, Y.; Mitsuhashi, S.; Otuki, K.; Kono, K.; Nagai, N.; Onigata, K.; Kanda, H. Factors and impact of physicians’
diagnostic errors in malpractice claims in Japan. PLoS ONE 2020, 15, 30237145. [CrossRef]

31. Gupta, A.; Snyder, A.; Kachalia, A.; Flanders, S.; Saint, S.; Chopra, V. Malpractice claims related to diagnostic errors in the hospital.
BMJ Qual. Saf. 2018, 27, 53–60. [CrossRef] [PubMed]

32. Santhosh, L.; Cornell, E.; Rojas, J.C. Diagnostic Safety across Transitions of Care Throughout the Healthcare System: Current State and a
Call to Action; Issue Brief 11; Agency for Healthcare Research and Quality: Rockville, MD, USA, 2023.

33. Johnson, T.; McNutt, R.; Odwazny, R.; Patel, D.; Baker, S. Discrepancy between admission and discharge diagnoses as a predictor
of hospital length of stay. J. Hosp. Med. 2009, 4, 234–239. [CrossRef] [PubMed]

34. McNutt, R.; Johnson, T.; Kane, J.; Ackerman, M.; Odwazny, R.; Bardhan, J. Cost and quality implications of discrepancies between
admitting and discharge diagnoses. Qual. Manag. Health Care 2012, 21, 220–227. [CrossRef] [PubMed]

35. Eames, J.; Eisenman, A.; Schuster, R.J. Disagreement between emergency department admission diagnosis and hospital discharge
diagnosis: Mortality and morbidity. Diagnosis 2016, 3, 23–30. [CrossRef] [PubMed]

36. Sacco, A.Y.; Self, Q.R.; Worswick, E.L. Patients’ perspectives of diagnostic error: A qualitative study. J. Patient Saf. 2021,
17, e1759–e1764. [CrossRef]

37. Aoki, T.; Watanuki, S. Multimorbidity and patient-reported diagnostic errors in the primary care setting: Multicentre cross-
sectional study in Japan. BMJ Open 2020, 10, e039040. [CrossRef] [PubMed]

38. Bontempto, A.C.; Mikesell, L. Patient perceptions of misdiagnosis of endometriosis: Results from an online national survey.
Diagnosis 2020, 7, 97–106. [CrossRef] [PubMed]

https://doi.org/10.1136/bmjqs-2021-014130
https://doi.org/10.1136/bmjqs-2013-002426
https://www.ncbi.nlm.nih.gov/pubmed/24050984
https://doi.org/10.1136/bmjqs-2014-003675
https://doi.org/10.1097/PAF.0000000000000857
https://doi.org/10.1136/jclinpath-2013-202122
https://www.ncbi.nlm.nih.gov/pubmed/24596140
https://www.ncbi.nlm.nih.gov/pubmed/16788216
https://doi.org/10.1016/S2214-109X(20)30236-9
https://www.ncbi.nlm.nih.gov/pubmed/32562652
https://doi.org/10.1111/1556-4029.14697
https://doi.org/10.1016/j.acap.2017.08.005
https://www.ncbi.nlm.nih.gov/pubmed/28804050
https://doi.org/10.1016/j.chiabu.2015.12.015
https://www.ncbi.nlm.nih.gov/pubmed/26779947
https://doi.org/10.1097/SIH.0000000000000372
https://doi.org/10.3402/gha.v9.32672
https://www.ncbi.nlm.nih.gov/pubmed/27987297
https://www.jointcommission.org/-/media/tjc/documents/standards/r3-reports/r3-issue-24-maternal-12-7-2021.pdf
https://www.jointcommission.org/-/media/tjc/documents/standards/r3-reports/r3-issue-24-maternal-12-7-2021.pdf
https://www.cdc.gov/maternal-mortality/php/mmrc/index.html
https://www.cdc.gov/maternal-mortality/php/mmrc/index.html
https://www.guttmacher.org/state-policy/explore/maternal-mortality-review-committees
https://www.guttmacher.org/state-policy/explore/maternal-mortality-review-committees
https://doi.org/10.1371/journal.pone.0237145
https://doi.org/10.1136/bmjqs-2017-006774
https://www.ncbi.nlm.nih.gov/pubmed/28794243
https://doi.org/10.1002/jhm.453
https://www.ncbi.nlm.nih.gov/pubmed/19388065
https://doi.org/10.1097/QMH.0b013e31826d1ed2
https://www.ncbi.nlm.nih.gov/pubmed/23011068
https://doi.org/10.1515/dx-2015-0028
https://www.ncbi.nlm.nih.gov/pubmed/29540045
https://doi.org/10.1097/PTS.0000000000000642
https://doi.org/10.1136/bmjopen-2020-039040
https://www.ncbi.nlm.nih.gov/pubmed/32819954
https://doi.org/10.1515/dx-2019-0020
https://www.ncbi.nlm.nih.gov/pubmed/32007945


J. Clin. Med. 2024, 13, 4245 11 of 11

39. Atallah, F.; Hamm, R.F.; Davidson, C.M.; Combs, C.A.; Patient Safety and Quality Committee. Society for Maternal-Fetal Medicine
special statement: Cognitive bias and medical error in obstetrics—Challenges and opportunities. AJOG 2022, 227, B2–B10.
[CrossRef]

40. Penner, L.A.; Blair, I.V.; Albrecht, T.L.; Dovidio, J.F. Reducing racial health care disparities: A social psychological analysis. Policy
Insights Behav. Brain Sci. 2014, 1, 204–212. [CrossRef]

41. van Ryn, M.; Burgess, D.J.; Dovidio, J.F.; Phelan, S.M.; Saha, S.; Malat, J.; Griffin, J.M.; Fu, S.S.; Perry, S. The impact of racism on
clinician cognition, behavior, and clinical decision making. Du Bois Rev. 2011, 8, 199–218. [CrossRef]

42. Hall, W.J.; Chapman, M.V.; Lee, K.M.; Merino, Y.M.; Thomas, T.W.; Payne, B.K.; Eng, E.; Day, S.H.; Coyne-Beasley, T. Implicit
racial/ethnic bias among health care professionals and its influence on health care outcomes: A systematic review. Am. J. Public
Health 2015, 105, e60–e76. [CrossRef]

43. Bokka, L.; Ciuffo, F.; Clapper, T.C. Why simulation matters: A systematic review on medical errors occurring during simulated
health care. J. Patient Saf. 2024, 20, 110–118. [CrossRef] [PubMed]

44. ACOG District II. Maternal Safety Bundle for Maternal Early Warning Systems in Pregnancy. Available online: https://www.
acog.org/-/media/project/acog/acogorg/files/forms/districts/smi-mews-bundle.pdf (accessed on 30 April 2024).

45. The Alliance for Innovation on Maternal Health. Postpartum Discharge Transition Bundle. Available online: https://saferbirth.
org/wp-content/uploads/U3-FINAL_AIM_Bundle_PPDT.pdf (accessed on 30 April 2024).

46. Murphy, D.R.; Meyer, A.N.; Sittig, D.F.; Meeks, D.W.; Thomas, E.J.; Singh, H. Application of electronic trigger tools to identify
targets for improving diagnostic safety. BMJ Qual. Saf. 2019, 28, 151–159. [CrossRef]

47. Adelman, J.S.; Kalkut, G.E.; Schechter, C.B.; Weiss, J.M.; Berger, M.A.; Reissman, S.H.; Cohen, H.W.; Lorenzen, S.J.; Burack, D.A.;
Southern, W.N. Understanding and preventing wrong-patient electronic orders: A randomized controlled trial. J. Am. Med.
Inform. Assoc. 2013, 20, 305–310. [CrossRef] [PubMed]

48. Bradford, A.; Singh, H. Measure Dx: A Resource to Identify, Analyze, and Learn from Diagnostic Safety Events; Agency for Healthcare
Research and Quality: Rockville, MD, USA, 2022.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.ajog.2022.04.033
https://doi.org/10.1177/2372732214548430
https://doi.org/10.1017/S1742058X11000191
https://doi.org/10.2105/AJPH.2015.302903a
https://doi.org/10.1097/PTS.0000000000001192
https://www.ncbi.nlm.nih.gov/pubmed/38126804
https://www.acog.org/-/media/project/acog/acogorg/files/forms/districts/smi-mews-bundle.pdf
https://www.acog.org/-/media/project/acog/acogorg/files/forms/districts/smi-mews-bundle.pdf
https://saferbirth.org/wp-content/uploads/U3-FINAL_AIM_Bundle_PPDT.pdf
https://saferbirth.org/wp-content/uploads/U3-FINAL_AIM_Bundle_PPDT.pdf
https://doi.org/10.1136/bmjqs-2018-008086
https://doi.org/10.1136/amiajnl-2012-001055
https://www.ncbi.nlm.nih.gov/pubmed/22753810

	Introduction 
	Methods: Selected Approaches to Identifying Diagnostic Errors 
	Discussion: Promoting Diagnostic Excellence in Obstetrics 
	Conclusions 
	References

