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Abstract

IMPORTANCE Diagnostic accuracy is a key driver of emergency department (ED) quality, yet little
consensus exists on which conditions to target.

OBJECTIVE To develop a list of emergency diagnosis–sensitive conditions (EDSCs) for measuring
diagnostic error in the ED.

DESIGN, SETTING, AND PARTICIPANTS This retrospective cross-sectional study examined a
national sample of claims for fee-for-service Medicare beneficiaries 65 years or older with
nonelective hospitalizations from January 1, 2022, to December 31, 2024.

EXPOSURE Potential diagnostic errors in the ED.

MAIN OUTCOMES AND MEASURES A panel of 5 clinician investigators reviewed principal
discharge International Statistical Classification of Diseases and Related Health Problems, Tenth
Revision diagnosis codes and determined whether each met criteria for an EDSC—a disease that is
emergency care sensitive, at risk of diagnostic error, and should be diagnosed in the ED or on
admission. The percentage of each EDSC’s admissions preceded within 9 days by a potential
diagnostic error (ED discharge) was characterized. To account for background ED utilization, an
adjusted potential diagnostic error percentage was calculated by subtracting the percentage of a
comparison cohort with at least 1 ED visit in the 9 days preceding a randomly selected date. The
incidence of potential diagnostic errors per 10 000 ED discharges was calculated. Thirty-day
morbidity (number of healthy days at home [HDAH]) and mortality were characterized. High-priority
EDSCs were those in the top half of diagnostic errors per 10 000 ED discharges and in the top
quartile of either mortality or HDAH lost. For high-priority conditions, the 20 most frequent
diagnoses on preceding ED discharges were tabulated.

RESULTS Of 19 973 diagnosis codes identified, 1802 were aggregated into 76 EDSC categories. Of
14 671 540 admissions, 2 852 901 (19.4%) were for EDSCs. Of these EDSC admissions, 713 601
(25.0%) occurred among adults 85 years or older, and 1 493 822 (52.4%) were among women. The
EDSCs with the highest and lowest adjusted percentages of admissions preceded by a potential ED
diagnostic error were Guillain-Barré syndrome (16.6%; 95% CI, 15.4%-17.9%) and acute appendicitis
(1.4%; 95% CI, 1.3%-1.5%), respectively. Pneumonia had the highest adjusted incidence of potential
diagnostic errors per 10 000 ED discharges (9.30; 95% CI, 9.18-9.42) despite a moderate adjusted
potential diagnostic error percentage per 10 000 ED discharges (4.4%; 95% CI, 4.3%-4.5%).
Symptom-based diagnoses were frequent on ED discharges preceding EDSC admissions.

(continued)

Key Points
Question Which emergency

department (ED) visits and conditions

should be targeted to measure potential

diagnostic errors and improve

diagnostic quality?

Findings In this cross-sectional study of

fee-for-service Medicare beneficiaries

with nonelective hospitalizations, 1802

diagnosis codes associated with 76

emergency diagnosis-sensitive

conditions (EDSCs) were identified. Of

these EDSCs, 16 were deemed high

priority based on their combination of

high rates of diagnostic error and

condition-specific morbidity and

mortality.

Meaning These findings suggest that

EDSCs can be applied to administrative

datasets to identify conditions in EDs

that are at higher risk for diagnostic error

and subsequent poor patient outcomes.
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Abstract (continued)

CONCLUSIONS AND RELEVANCE In this retrospective observational study of Medicare
beneficiaries, EDSCs were used to characterize the population burden of potential diagnostic errors
in emergency care and associated clinical presentations.
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Introduction

Diagnostic accuracy is a key driver of health care quality.1 Characterizing diagnostic error is especially
important in the emergency department (ED), given its pivotal role in the acute, unscheduled care
for older adults and populations with barriers to care elsewhere.2,3 While urgent care centers have
proliferated,4 they disproportionately serve wealthier, urban communities,5 treat a smaller range of
conditions, and are not mandated to treat all patients. Thus, the ED remains the first line of treatment
for individuals with high-acuity conditions and for those lacking alternative care access.

In 2022, the Agency for Healthcare Research and Quality (AHRQ) released a report on
diagnostic errors in the ED, summarizing the existing evidence and generating initial estimates.6

Several emergency medicine organizations criticized the AHRQ report6 on methodologic grounds,
including its reliance on malpractice claims, which may not generalize to broader practice.7,8

Administrative datasets offer distinct advantages for studying diagnostic error, including large,
representative samples for measuring rare conditions and outcomes such as out-of-hospital
mortality and return visits to other institutions.9-12 Yet consensus is lacking on how to classify
conditions to prioritize for investigation and intervention in the ED.

Prior work defined emergency care–sensitive conditions (ECSCs) as conditions requiring
prompt and effective treatment in the ED to maximize outcomes and prevent harm.13 Not all ECSCs
are ideally suited for measuring diagnostic error, as return visits for some conditions are likely to
represent disease progression rather than a diagnostic error at the initial visit (eg, alcohol
withdrawal). However, the conditions to target when examining the incidence of diagnostic error in
the ED have not been previously explored.

To address this gap in the evidence, we sought to address the following questions in a
nationwide sample of Medicare beneficiaries. First, which diagnoses are suitable for measuring and
evaluating diagnostic error in the ED (hereinafter referred to as emergency diagnosis–sensitive
conditions [EDSCs])? Second, which conditions have the highest incidence of potential diagnostic
error as well as condition-specific morbidity and mortality? Finally, what are the most common
diagnoses given during potential ED diagnostic errors preceding EDSC admissions?

Methods

The Rhode Island Hospital Institutional Review Board deemed this cross-sectional study exempt
from review because there was minimal risk to human participants. Informed consent was waived.
The study followed the Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) reporting guideline.

Study Population and Data Sources
We used a national sample of fee-for-service traditional Medicare claims of beneficiaries 65 years or
older from January 1, 2022, to December 31, 2024 (eAppendix in Supplement 1). Beneficiaries of
Medicare Advantage were not included, given differences in data architecture and completeness.14

Beneficiary age, sex, race and ethnicity, Medicaid eligibility, and death date (if applicable) were
identified from the Centers for Medicare & Medicaid Services Master Beneficiary Summary File. Race
and ethnicity were identified to characterize the study population and provide an indicator of
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generalizability to other cohorts. The Research Triangle Institute race and ethnicity variable15 in
Medicare data uses administrative data, not self-report, and consists of the following categories:
American Indian or Alaska Native, Asian or Native Hawaiian or Other Pacific Islander, Black, Hispanic,
White, other race or ethnicity (all those not assigned to the other categories), and unknown race or
ethnicity. Hispanic ethnicity is listed as a separate category that cannot be combined with race.

The prior-year hierarchical condition category (HCC) score was calculated as a proxy for baseline
clinical complexity.10 For eligible beneficiaries, we identified nonelective, inpatient stays in
nonfederal, acute care, or critical access hospitals in the US. ED discharges were identified from
outpatient and professional claims files (eAppendix in Supplement 1). Principal discharge
International Statistical Classification of Diseases and Related Health Problems, Tenth Revision
(ICD-10) diagnosis codes and corresponding AHRQ Healthcare Cost and Utilization Project (HCUP)
Clinical Classifications Software Refined (CCSR) single-level diagnosis categories16 were identified.

Identifying EDSCs
We first reviewed a previously published list of 4115 ICD-10 codes for ECSCs.13 We focused on ECSCs
because they exclude nonemergent conditions, which are chronic, self-limiting, or lower-acuity7,8

problems whose definitive diagnosis is often deferred to other settings given ED time and
resource constraints.8

The original ECSC list13 was derived from ED visits among all adults in 2016 HCUP data. We thus
sought to identify additional ICD-10 codes that may not have been included as an ECSC due to
changes in ICD-10 codes over time or different datasets. We reviewed the principal diagnosis codes
associated with return admissions, defined as all nonelective inpatient stays in the 9 days following
ED discharge. The 9-day period was chosen based on prior research.10,17

A panel of 4 emergency physicians (L.G.B., A.K.S., J.A.E., and M.P.L.) and 1 internal medicine
hospitalist (J.F.F.) first reviewed the original ECSC categories to determine which conditions were
clinically appropriate for identifying diagnostic error. Each clinician investigator reviewed the list
independently, and disagreements were adjudicated during panel discussion until consensus was
reached. We then applied this framework to the additional ICD-10 codes identified in Medicare claims
(eAppendix in Supplement 1). All included codes were aggregated into 76 EDSC categories
(eAppendix in Supplement 1). Reasons for exclusion were as follows: nonemergent diagnosis (ie,
conditions that were chronic, low acuity, or not requiring definite diagnosis in the ED), disease
progression (ie, a repeat visit was more likely to represent disease progression than an error at the
initial encounter), symptom-based diagnoses that were nondiagnostic (eg, chest pain), and diseases
requiring refinement of the diagnostic process outside of the ED visit (eg, culture results for
bacteremia) (excluded ICD-10 codes are provided in eTable 4 in Supplement 2). Of note, primary
malignant neoplasm diagnoses were excluded from EDSCs, as they are generally preferred to occur
in the ambulatory setting. However, cancer-related emergencies (eg, spinal cord compression,
pathologic fracture, and tumor lysis syndrome) were included. The EDSC framework was developed
through independent review and iterative discussions among the 5-member investigator panel
(L.G.B., A.K.S., J.A.E., J.F.F., and M.P.L.) between August and December 2025, initially for the ECSC
ICD-10 codes followed by those identified in Medicare data.

Statistical Analysis
Condition-Specific Rates of Diagnostic Error
We quantified the number of EDSC and non-EDSC ICD-10 diagnosis codes and the frequency of each
exclusion criterion. We calculated the proportion of all nonelective inpatient hospitalizations for
EDSCs. We summarized the volume of admissions over the 3-year period for each EDSC. We then
pulled all ED discharges within the 9 days preceding the admission as indicators of potential
diagnostic error, as per prior work.10 We removed ED discharges on the same day or prior day as the
admission date to avoid misclassifying transfer or duplicate episodes as a separate ED visit. We also
removed ED discharges with a primary discharge diagnosis in the same EDSC category as the
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admission primary diagnosis, since the diagnosis in question was identified on the index visit and
thus should not be classified as a diagnostic error. For each diagnosis, we calculated the percentage
of emergency admissions that were preceded by 1 or more ED discharges within 9 days.10,17 We then
subtracted the random, background 9-day ED discharge rate for a comparison cohort matched on
HCC score to get the adjusted rate of diagnostic error.10 We applied this adjusted diagnostic error rate
to the total number of index admissions to calculate the adjusted number of potential diagnostic
errors. We divided this number by the total number of ED discharges during the study period
(N = 23 776 669) and multiplied by 10 000 to yield the incidence of potential diagnostic errors per
10 000 ED discharges, reflecting both the relative likelihood of diagnostic error and the frequency
with which the condition occurs (eAppendix in Supplement 1). Additionally, we calculated the
condition-specific number and percentage of all admissions, as well as EDSC admissions with a
potential diagnostic error.

Condition-Specific Mortality and Healthy Days at Home
We did not attempt to quantify excess morbidity and mortality due to diagnostic error, given the
potential for confounding from unmeasured severity differences between misdiagnosed and
correctly diagnosed patients, previously termed the “misdiagnosis is protective” paradox.6 We
instead calculated 30-day mortality and number of healthy days at home (HDAH) from the time of
admission for each EDSC, as indicators of condition severity,18-21 with the assumption that accurate
diagnosis was particularly important for high-severity conditions. HDAH is a broad outcome measure
that considers the total time spent alive and out of acute and post–acute care settings as an outcome
that captures both morbidity and mortality.3,10,22 HDAH at 30 days3,10 was calculated by subtracting
from 30 the number of days after the return EDSC admission date spent in inpatient, observation,
rehabilitation, ED, and long-term hospital settings. If a beneficiary died during follow-up, days
remaining after the death date were also subtracted from 30. To align the direction of the mortality
and HDAH measures for condition ranking, we also defined the number of HDAH lost, calculated as
the sum of mortality and facility days without subtracting from 30. Admissions after December 1,
2024, were excluded from the mortality and HDAH calculations given less than 30 days of follow-up.

Conditions With the Greatest Burden of Potential Diagnostic Error, Morbidity, and Mortality
Among Older Adults
We defined high-priority EDSCs as those in the top half with respect to the adjusted incidence of
potential diagnostic errors per 10 000 ED discharges and top quartiles with respect to 30-day
mortality, HDAH lost, or both. These thresholds were subjectively chosen to identify a reasonable
number of high-priority EDSCs; alternative choices are illustrated in the eAppendix in Supplement 1.
For high-priority EDSCs, we tabulated the 20 most frequent principal diagnoses (ICD-10 codes
aggregated into HCUP-CCSR categories) on ED discharges in the preceding 9 days.

Because analyses were descriptive, no statistical testing was performed. Beneficiary
characteristics are presented as counts and rates. EDSC measures are reported as counts and rates
for mortality, means (SDs) for HDAH, adjusted incidence rates (95% CIs), and proportions (95% CIs).
Analysis was conducted using SAS, version 9.4 (SAS Institute).

Results

Identification of EDSCs
Of the 4115 ICD-10 diagnosis codes for ECSCs,13 509 were classified as EDSCs (eFigure in
Supplement 1). We identified 15 858 additional ICD-10 codes in the Medicare dataset for 2022 to
2024, of which 1293 were included as EDSCs. Of the 19 973 codes identified, the final EDSC condition
list consisted of 1802 ICD-10 codes aggregated into 76 EDSC categories. Two pregnancy-related
EDSCs (ectopic pregnancy and preeclampsia or eclampsia) were not observed in the Medicare data.
Of the 18 171 excluded ICD-10 codes (eTable 4 in Supplement 2), the reasons for exclusion were as
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follows: a repeat encounter was more likely due to disease progression than a diagnostic error on the
initial visit (47.3%), the diagnosis was not emergency care sensitive (41.2%), the disease typically
requires refinement of the diagnostic process outside the ED setting for diagnosis (6.7%), and the
ICD-10 code was for a symptom or syndrome rather than a specific disease (4.8%).

Of the 14 671 540 eligible inpatient admissions, 2 852 901 (19.4%) were for one of the 74 EDSCs
the appeared in Medicare data (Table 1). Of these EDSC admissions, 52.4% occurred among women
and 47.6% occurred among men; 35.6% occurred among adults aged 65 to 74 years, 39.4% among
those aged 75 to 84 years, and 25.0% among those aged 85 or older. The occurrence of EDSC
admissions among racial and ethnic groups was 0.5% for American Indian or Alaska Native
individuals, 2.2% for Asian or Native Hawaiian or Other Pacific Islander individuals, 6.7% for Black
individuals, 4.6% for Hispanic individuals, 83.6% for White individuals, 0.7% for individuals of other
race or ethnicity, and 1.6% for individuals with unknown race or ethnicity. Pneumonia was the most
frequent EDSC admission category (501 974 [17.6%]) (eTable 1 in Supplement 1).

Condition Frequency, Potential Diagnostic Error Rate, and Incidence
Per 10 000 ED Discharges
The EDSCs with the highest and lowest adjusted percentages of admissions preceded by a potential
diagnostic error were Guillain-Barré syndrome (16.6%; 95% CI, 15.4%-17.9%) and acute appendicitis
(1.4%; 95% CI, 1.3%-1.5%), respectively (Table 2). Pneumonia had the highest incidence of potential
diagnostic errors per 10 000 ED discharges (9.30; 95% CI, 9.18-9.42), despite moderate adjusted
potential diagnostic error of 4.4% (95% CI, 4.3%-4.5%), followed by ischemic stroke (7.08; 95% CI,
6.98-7.19), myocardial infarction (3.62; 95% CI, 3.54-3.69), biliary emergencies (3.29; 95% CI,
3.22-3.36), and bowel obstruction (2.78; 95% CI, 2.71-2.85) (Figure 1). These conditions also
accounted for the greatest share of EDSC admissions with a potential diagnostic error (eTable 1 in
Supplement 1).

Table 1. Characteristics of Nonelective Admissions Among Traditional Medicare Beneficiaries, 2022-2024

Characteristic

No. (%)

All nonelective admissions
(N = 14 671 540)

Nonelective admissions for an
emergency diagnosis-sensitive
condition (n = 2 852 901)

No. of unique beneficiaries 7 451 408 2 352 519

Age category, y

65-74 4 864 958 (33.2) 1 016 018 (35.6)

75-84 5 736 831 (39.1) 1 123 280 (39.4)

≥85 4 069 751 (27.7) 713 601 (25.0)

Sex

Female 8 003 734 (54.6) 1 493 822 (52.4)

Male 6 667 806 (45.4) 1 359 079 (47.6)

Race and ethnicity

American Indian or Alaska Native 71 312 (0.5) 14 217 (0.5)

Asian or Native Hawaiian or
Other Pacific Islander

340 848 (2.3) 63 649 (2.2)

Black 1 148 509 (7.8) 192 143 (6.7)

Hispanic 736 009 (5.0) 131 794 (4.6)

White 12 063 772 (82.2) 2 385 074 (83.6)

Othera 110 014 (0.7) 21 319 (0.7)

Unknown 201 076 (1.4) 44 705 (1.6)

Medicaid eligibility

Not Medicaid eligible 11 647 198 (79.4) 2 382 902 (83.5)

Medicaid eligible 3 024 342 (20.6) 469 996 (16.5)

a Other race or ethnicity is defined using the code
value (other) in the Centers for Medicare & Medicaid
Master Beneficiary Summary File beneficiary race
code in Medicare claims, modified using the
Research Triangle Institute algorithm.15
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Table 2. Potential Diagnostic Error Rates Per 10 000 ED Discharges and 30-Day Mortality and 30-Day HDAH Among Medicare Beneficiaries Hospitalized for EDSCs,
2022-2024a

Condition category
No. of
admissions

No. of
admissions
with potential
diagnostic
errorb

Adjusted potential
diagnostic error rate,
% (95% CI)c

Adjusted potential
diagnostic error
incidence per 10 000
ED discharges
(95% CI)d

No. of
admissions
with ≥30 d of
follow-upe

30-d Mortality,
No. (%) of deathsf

30-d HDAH,
mean (SD), dg

Pneumonia 501 974 28 916 4.4 (4.3-4.5) 9.30 (9.18-9.42) 487 970 52 515 (10.8) 17.4 (10.5)

Ischemic stroke and sequelae 447 824 21 596 3.8 (3.7-3.8) 7.08 (6.98-7.19) 437 841 56 642 (12.9) 14.2 (11.5)

Myocardial infarction 375 254 12 574 2.3 (2.2-2.3) 3.62 (3.54-3.69) 367 111 42 588 (11.6) 18.9 (10.3)

Bowel obstruction 215 949 9244 3.1 (3.0-3.1) 2.78 (2.71-2.85) 211 236 12 440 (5.9) 19.8 (9.4)

Biliary emergencies 145 134 9367 5.4 (5.3-5.5) 3.29 (3.22-3.36) 141 807 5703 (4.0) 20.9 (8.7)

Pulmonary embolism 140 665 7036 3.9 (3.8-4.0) 2.33 (2.27-2.39) 137 359 14 028 (10.2) 18.5 (10.5)

Angina or ischemic heart disease 111 404 5130 3.5 (3.4-3.7) 1.66 (1.61-1.71) 109 182 1948 (1.8) 23.1 (7.4)

Intracranial hemorrhageh 87 813 2903 2.2 (2.1-2.3) 0.82 (0.78-0.85) 85 981 28 515 (33.2) 8.6 (10.6)

Second- or third-degree heart block 68 803 2434 2.5 (2.4-2.6) 0.72 (0.68-0.75) 67 263 2940 (4.4) 21.0 (9.4)

Acute pancreatitis 68 533 2819 3.1 (2.9-3.2) 0.88 (0.84-0.92) 67 146 2465 (3.7) 21.4 (8.3)

Complicated intra-abdominal
infection

67 624 4159 5.1 (4.9-5.3) 1.45 (1.40-1.50) 66 287 4854 (7.3) 17.2 (10.0)

Nonvertebral pathologic fractureh 62 709 2898 3.4 (3.3-3.5) 0.90 (0.86-0.93) 61 089 4490 (7.3) 7.9 (9.6)

Pyonephrosis and perinephric abscess 60 584 4735 6.6 (6.4-6.8) 1.68 (1.63-1.73) 59 008 2101 (3.6) 19.9 (9.7)

Venous thrombosis 58 276 3079 4.0 (3.9-4.2) 0.99 (0.95-1.03) 56 896 3685 (6.5) 18.4 (10.4)

Hernia with obstruction or gangrene 57 272 2791 3.7 (3.6-3.9) 0.90 (0.86-0.94) 56 002 2960 (5.3) 19.0 (9.9)

Ventricular dysrhythmiash 46 462 2000 3.1 (2.9-3.2) 0.60 (0.57-0.63) 45 392 6212 (13.7) 17.9 (10.4)

Acute appendicitis 29 698 663 1.4 (1.3-1.5) 0.17 (0.16-0.19) 29 029 310 (1.1) 23.4 (6.8)

Intestinal ischemia 22 705 1376 4.9 (4.6-5.2) 0.47 (0.44-0.50) 22 273 2876 (12.9) 18.2 (10.7)

Rhabdomyolysish 21 507 1142 4.3 (4.0-4.5) 0.38 (0.36-0.41) 20 960 1244 (5.9) 10.6 (10.9)

Acute limb ischemia and sequelaeh 17 454 1237 5.7 (5.4-6.0) 0.42 (0.39-0.44) 17 136 2335 (13.6) 11.4 (10.9)

Acute hepatic syndromesh 16 597 1131 5.4 (5.0-5.7) 0.38 (0.35-0.40) 16 442 4036 (24.5) 13.9 (11.0)

Osteomyelitis 16 097 971 4.6 (4.3-4.9) 0.31 (0.29-0.34) 15 747 753 (4.8) 13.8 (10.9)

Cardiomyopathy 14 531 634 3.3 (3.0-3.6) 0.20 (0.18-0.22) 14 225 923 (6.5) 20.3 (9.7)

Pneumothorax, nontraumatic 13 602 440 2.0 (1.8-2.2) 0.11 (0.10-0.13) 13 298 1548 (11.6) 16.6 (10.0)

Pericarditis 13 224 889 5.6 (5.2-6.0) 0.31 (0.29-0.33) 12 984 689 (5.3) 20.7 (8.7)

Aortic aneurysmh 13 034 564 3.3 (3.0-3.6) 0.18 (0.16-0.20) 12 745 2331 (18.3) 15.0 (11.3)

Septic arthritis or tenosynovitis 12 720 1573 11.1 (10.6-11.7) 0.60 (0.57-0.62) 12 437 384 (3.1) 13.8 (11.1)

Vertebral osteomyelitis or discitish 12 262 1194 8.4 (7.9-8.9) 0.43 (0.41-0.46) 12 007 769 (6.4) 9.6 (10.3)

Pulmonary abscess or empyemah 10 428 676 5.2 (4.8-5.7) 0.23 (0.21-0.25) 10 234 1318 (12.9) 12.7 (10.0)

Airway or esophageal foreign bodyh 10 019 561 4.2 (3.9-4.6) 0.18 (0.16-0.20) 9760 1553 (15.9) 17.4 (11.6)

Other neurologic emergenciesh 10 015 819 7.0 (6.5-7.5) 0.29 (0.27-0.31) 9773 1405 (14.4) 13.3 (11.0)

Meningitis or encephalitish 9223 1345 13.4 (12.8-14.1) 0.52 (0.49-0.55) 9051 1185 (13.1) 10.8 (10.4)

Aortic dissection 9144 347 2.8 (2.5-3.1) 0.11 (0.09-0.12) 8950 2130 (23.8) 11.4 (10.8)

Myasthenia gravis 6066 376 4.9 (4.4-5.5) 0.13 (0.11-0.14) 5943 548 (9.2) 14.8 (10.2)

Peripheral artery aneurysm or
dissection

5830 374 5.2 (4.6-5.8) 0.13 (0.11-0.14) 5700 408 (7.2) 17.6 (10.5)

Endocarditish 5291 544 9.0 (8.2-9.8) 0.20 (0.18-0.22) 5201 805 (15.5) 8.9 (9.9)

Necrotizing soft tissue infectionh 4870 417 7.2 (6.5-7.9) 0.15 (0.13-0.16) 4787 539 (11.3) 9.7 (10.4)

Anorectal abscess 4858 355 6.1 (5.4-6.8) 0.12 (0.11-0.14) 4737 161 (3.4) 19.9 (9.8)

Head or neck arterial aneurysm
or dissection

4523 256 4.7 (4.1-5.3) 0.09 (0.08-0.10) 4421 197 (4.5) 21.0 (9.4)

Spinal and intracranial abscessh 4443 616 12.6 (11.6-13.6) 0.24 (0.22-0.25) 4353 403 (9.3) 7.6 (9.6)

Thyroid or adrenal crisis 4413 307 5.7 (5.0-6.4) 0.11 (0.09-0.12) 4287 483 (11.3) 15.6 (11.3)

Severe eye infections 3935 543 12.6 (11.5-13.6) 0.21 (0.19-0.23) 3842 141 (3.7) 18.2 (10.0)

Giant cell arteritis 3929 509 11.9 (10.9-12.9) 0.20 (0.18-0.21) 3826 78 (2.0) 22.2 (7.6)

Retinal artery or vein occlusion 3773 143 2.8 (2.3-3.3) 0.04 (0.04-0.05) 3683 35 (1.0) 25.3 (5.4)

Nonintestinal visceral ischemia 3772 272 6.1 (5.4-6.9) 0.10 (0.09-0.11) 3686 324 (8.8) 19.8 (9.4)

Guillain-Barré syndromeh 3514 619 16.6 (15.4-17.9) 0.25 (0.23-0.26) 3458 238 (6.9) 7.6 (9.5)

(continued)
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Condition-Specific Mortality and HDAH
EDSCs with the highest raw 30-day mortality (ie, No. of deaths/No. of admissions with 30-day
follow-up; irrespective of potential diagnostic error) were intracranial hemorrhage (28 515/85 981
[33.2%]), hematologic emergencies (582/1758 [33.1%]), acute hepatic syndromes (4036/16 442

Table 2. Potential Diagnostic Error Rates Per 10 000 ED Discharges and 30-Day Mortality and 30-Day HDAH Among Medicare Beneficiaries Hospitalized for EDSCs,
2022-2024a (continued)

Condition category
No. of
admissions

No. of
admissions
with potential
diagnostic
errorb

Adjusted potential
diagnostic error rate,
% (95% CI)c

Adjusted potential
diagnostic error
incidence per 10 000
ED discharges
(95% CI)d

No. of
admissions
with ≥30 d of
follow-upe

30-d Mortality,
No. (%) of deathsf

30-d HDAH,
mean (SD), dg

Acute airway-threatening infections 2877 268 8.2 (7.2-9.2) 0.10 (0.09-0.11) 2808 83 (3.0) 22.6 (8.0)

Dermatologic emergencies 2629 308 10.4 (9.3-11.6) 0.12 (0.10-0.13) 2571 265 (10.3) 14.2 (11.0)

Severe genitourinary infection 2472 208 7.2 (6.2-8.2) 0.07 (0.06-0.09) 2413 74 (3.1) 18.3 (9.7)

Paralysis 2449 209 7.3 (6.2-8.3) 0.07 (0.06-0.09) 2387 124 (5.2) 16.4 (11.2)

Hematologic emergencies 1803 133 6.0 (4.9-7.1) 0.05 (0.04-0.05) 1758 582 (33.1) 10.3 (10.2)

Mastoiditis and malignant otitis
externa

1693 186 9.8 (8.4-11.2) 0.07 (0.06-0.08) 1647 61 (3.7) 18.5 (10.1)

Hemothorax 1407 92 5.2 (4.1-6.4) 0.03 (0.02-0.04) 1381 214 (15.5) 13.7 (10.1)

Inflammatory bowel disease with
other complications

1407 109 6.5 (5.2-7.8) 0.04 (0.03-0.05) 1387 80 (5.8) 18.9 (9.7)

Myocarditis 1286 68 4.2 (3.1-5.3) 0.02 (0.02-0.03) 1263 165 (13.1) 18.2 (10.4)

Varicella and disseminated herpes
simplex virus

1271 204 14.7 (12.8-16.7) 0.08 (0.07-0.09) 1247 89 (7.1) 17.1 (10.2)

Retroperitoneal hematoma 1249 76 4.8 (3.6-6.0) 0.03 (0.02-0.03) 1190 183 (15.4) 12.9 (11.3)

Myelitis 1216 140 10.5 (8.8-12.2) 0.05 (0.04-0.06) 1192 55 (4.6) 10.5 (10.8)

Severe tickborne illness 865 120 13.0 (10.8-15.3) 0.05 (0.04-0.06) 858 16 (1.9) 21.5 (7.7)

Toxicologic emergencies 385 40 9.1 (6.2-12.0) 0.01 (0.01-0.02) 368 50 (13.6) 13.7 (11.4)

Tendon or bursal abscess 335 45 12.2 (8.7-15.7) 0.02 (0.01-0.02) 325 NRi 17.2 (10.1)

Cardiac tamponade or
hemopericardium

274 21 6.4 (3.5-9.3) 0.01 (0.004-0.01) 264 43 (16.3) 14.6 (10.6)

Retinal detachment 260 11 3.2 (1.0-5.3) 0.003 (0.001-0.01) 251 NR 23.6 (9.2)

Muscle or tendon rupture or
infarction

221 20 7.8 (4.3-11.4) 0.01 (0.004-0.01) 219 NR 11.4 (10.8)

Acute angle closure glaucoma 201 21 9.2 (5.2-13.2) 0.01 (0.004-0.01) 196 NR 19.4 (10.9)

Nontraumatic compartment
syndrome

200 28 12.7 (8.1-17.3) 0.01 (0.01-0.01) 197 14 (7.1) 12.2 (10.6)

Ovarian torsion 141 16 10.7 (5.6-15.8) 0.01 (0.003-0.01) 136 NR 24.1 (6.1)

Acute valvular or structural
heart disease

119 NR NR NR 117 18 (15.4) 14.8 (10.5)

Mediastinitis 116 13 10.1 (4.6-15.6) 0.005 (0.002-0.01) 115 18 (15.7) 13.6 (10.7)

Testicular torsion 81 14 16.2 (8.2-24.2) 0.01 (0.003-0.01) 78 NR 21.8 (9.8)

Reportable infectious diseases 64 NR NR NR 62 NR 18.2 (10.1)

Malaria 44 NR NR NR 42 NR 23.1 (7.0)

Hyphema 43 NR NR NR 43 NR 16.4 (11.8)

Periodic paralysis 36 NR NR NR 36 NR 16.9 (11.0)

Abbreviations: ED, emergency department; EDSC, emergency diagnosis–sensitive condition; HDAH, healthy days at home; NR, not reported.
a EDSCs are the 76 conditions deemed by a panel of clinician investigators to be amenable to evaluating diagnostic error using administrative datasets. The 2 categories not shown

are ectopic pregnancy and preeclampsia or eclampsia, which were not observed in Medicare claims.
b ED discharge for a different diagnosis in the 9 days preceding the admission.
c Percentage of EDSC admissions preceded by an ED discharge for a different diagnosis in the prior 9 days minus the baseline rate of ED utilization among a comparison population.
d Adjusted percentage of diagnostic errors was multiplied by the total number of EDSC admissions, divided by the total number of ED discharges during the study period

(N = 23 776 669), and then multiplied by 10 000.
e Calculations for mortality and HDAH were limited to EDSC admissions with 30 or more days of follow-up.
f Unadjusted mortality within 30 days of admission.
g Total time spent alive and out of acute and post–acute care facility settings within 30 days of the admission date. Lower values indicate higher condition severity.
h High-priority condition, ie, those in the top half with respect to diagnostic error incidence and the top quartile with respect to either raw 30-day mortality or HDAH lost.
i Cell sizes less than 11 are NR.
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[24.5%]), aortic dissection (2130/8950 [23.8%]), and aortic aneurysm (2331/12 745 [18.3%])
(Table 2). The highest-morbidity EDSCs (ie, with the fewest mean [SD] HDAH at 30 days) were
Guillain-Barré syndrome (7.6 [9.5] days), spinal and intracranial abscess (7.6 [9.6] days), nonvertebral
pathologic fracture (7.9 [9.6] days), intracranial hemorrhage (8.6 [10.6] days), and endocarditis (8.9
[9.9] days).

High-Priority EDSCs Among Older Adults
The 16 high-priority EDSCs are listed in Table 2. A scatterplot of condition-specific 30-day mortality
and HDAH lost for high-priority vs other EDSCs is presented in Figure 2. The most frequent diagnoses
given at ED discharges preceding admissions for all EDSCs as well as high-priority EDSCs are
presented in Table 3 and eTable 2 in Supplement 1.

For each of the 16 high-priority EDSCs, the most common diagnosis associated with prior ED
discharges was a typical, symptom-based diagnosis. For example, for meningitis or encephalitis with
a potential diagnostic error, the most frequent principal diagnosis category for prior ED discharges
was headache (including migraine) (177 [11.6% of all preceding visits]). The most common diagnosis
category for ED visits preceding an admission for acute limb ischemia and sequelae was
musculoskeletal pain (not low back pain) (161 [12.1% of all preceding visits]). However, atypical
presentations were seen for every EDSC category. For example, urinary tract infection was among
the top 20 most frequent preceding ED diagnoses across all 16 high-priority EDSCs, including
ventricular dysrhythmias (37 [1.7%]), pulmonary abscess or empyema (13 [1.8%]), and
rhabdomyolysis (63 [4.9%]). Musculoskeletal pain (not low back pain) was also a top preceding
diagnosis for every high-priority EDSC category. The following diagnosis categories were among the
most frequent given prior to 15 of 16 high-priority EDSCs: abdominal pain and other digestive or
abdominal signs and symptoms, fluid and electrolyte disorders, nonspecific chest pain, and malaise

Figure 1. Bar Graph of Emergency Diagnosis–Sensitive Condition (EDSC) Categories in the Top Quartile With Respect to Potential Diagnostic Errors, 2022-2024

10.0

9.0

8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0

0

N
o.

 o
f a

dj
us

te
d 

di
ag

no
st

ic
 e

rr
or

s p
er

 1
0

00
0 

ED
 d

is
ch

ar
ge

s

Pneumonia

Isc
hemic 

str
oke and se

quelae

Myo
ca

rdial in
farct

ion

Bilia
ry emergencie

s

Bowel o
bstr

ucti
on

Pyo
nephrosis

 and perin
ephric

 absce
ss

Pulm
onary embolis

m

Angina/is
ch

emic 
heart 

dise
ase

Complic
ated In

tra
-abdominal In

fecti
on

Hernia w
ith

 obstr
ucti

on/gangrene

Venous t
hrombosis

Nonverte
bral p

athologic 
fra

ctu
re

Acu
te pancre

atit
is

Intra
cra

nial h
emorrh

age

Seco
nd- o

r t
hird

-d
egree heart 

block

Ventri
cu

lar d
ysrh

ythmias

Septic
 arth

rit
is/

tenosynovitis

Meningitis
/ence

phaliti
s

High-priority EDSCEDSC

Condition category

EDSCs are 76 conditions deemed by a panel of clinician investigators to be amenable to
evaluating diagnostic error using administrative datasets. The adjusted percentage of
EDSC admissions preceded by an emergency department (ED) discharge for a different
diagnosis in the prior 9 days was subtracted from the baseline rate of ED utilization
among a comparison population. The adjusted percentage of diagnostic errors was then

multiplied by the total number of EDSC admissions, divided by the total number of ED
discharges during the study period (N = 23 776 669), and then multiplied by 10 000.
High-priority EDSCs are those in the top half of diagnostic error and top quartile of either
30-day mortality or lost healthy days at home at 30 days among Medicare beneficiaries.
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and fatigue. The EDSCs that would be identified as high priority using alternative thresholds are
presented in eTable 3 in Supplement 1.

Discussion

In this study of 14 671 540 nonelective Medicare hospitalizations from 2022 to 2024, we identified
76 EDSCs for studying ED diagnostic error in administrative data. While EDSCs accounted for nearly
one-fifth of nonelective hospitalizations among Medicare beneficiaries, the incidence of diagnostic
error and associated morbidity and mortality varied across conditions. For example, while we
estimated that fewer than 5% of pneumonia admissions had a preceding diagnostic error, the high
disease incidence means that small reductions in diagnostic error rates may be associated with
meaningful reductions in total population burden. In contrast, the adjusted rate of potential
diagnostic error among patients hospitalized for Guillain-Barré syndrome was 16.6%; yet its relative
rarity results in lower population-level impact.

Our findings underscore the extent to which undifferentiated symptoms common to high-
severity conditions make ED diagnosis challenging. We found that while preceding symptom-based
diagnoses were common (eg, headache for ED discharges preceding admissions for meningitis or
encephalitis), the distribution of symptoms varied, with no single diagnosis or symptom accounting
for a large share of prior visits. These diagnostic challenges are likely exacerbated by factors such as
ED boarding and crowding, clinician burnout and attrition, and pressure to maintain throughput,
which have worsened since the COVID-19 pandemic.23-29 Strategies to improve diagnostic quality
may include strengthening diagnostic reasoning in graduate and continuing medical education and
clinical decision support. Careful incorporation of artificial intelligence has the potential to reduce
diagnostic error but also risks interrupting clinical workflows, introducing bias, or eroding clinicians’
diagnostic reasoning skills.30,31

This study provides national evidence on ED diagnostic error for older adults in the US, as well
as detailed methodology for further study using administrative data. Pneumonia was the EDSC with
the greatest number of potential diagnostic errors among Medicare beneficiaries. While it is

Figure 2. Scatterplot Comparing Mortality and Healthy Days at Home (HDAH) Lost at 30 Days
for Emergency Diagnosis-Sensitive Conditions (EDSCs)
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unknown how many of these events represent a true diagnostic error vs disease progression, this
finding may reflect the fact that pneumonia is both common and challenging to diagnose among
older adults, with variable signs and symptoms and limited radiographic sensitivity.32,33 As scientific
advances generate better diagnostics,33 administrative datasets may inform whether such
innovations improve potential diagnostic error across health systems and populations. As an
extension, EDSCs can be used to assess hospital-level quality of care, including the extent to which
institutions are effectively implementing interventions to mitigate system-level contributors to
diagnostic error, such as boarding and crowding. Proponents of improving diagnostic accuracy have

Table 3. Five Most Frequent Principal Diagnosis Categories
for Prior ED Discharges for Selected High-Priority EDSCsa

Category Value
All EDSCs

No. of prior ED discharges 157 634

Most frequent diagnoses

Abdominal pain and other digestive or abdominal
signs and symptoms

10 996 (7.0)

Nonspecific chest pain 9031 (5.7)

Urinary tract infection 6519 (4.1)

Respiratory signs and symptoms 6491 (4.1)

Musculoskeletal pain (not low back pain) 5596 (3.5)

Guillain-Barré syndrome

No. of prior ED discharges 742

Most frequent diagnoses

Malaise and fatigue 65 (8.8)

Skin or subcutaneous signs and symptoms 60 (8.1)

Musculoskeletal pain (not low back pain) 59 (8.0)

Spondylopathies or spondyloarthropathy
(including infective)

47 (6.3)

Low back pain 34 (4.6)

Meningitis or encephalitis

No. of prior ED discharges 1522

Most frequent diagnoses

Headache (including migraine) 177 (11.6)

Nervous system signs and symptoms 114 (7.5)

Viral infection 108 (7.1)

Malaise and fatigue 73 (4.8)

Fluid and electrolyte disorders 64 (4.2)

Spinal and intracranial abscess

No. of prior ED discharges 723

Most frequent diagnoses

Spondylopathies or spondyloarthropathy
(including infective)

118 (16.3)

Low back pain 117 (16.2)

Musculoskeletal pain (not low back pain) 83 (11.5)

Sprains and strains (initial encounter) 38 (5.3)

Urinary tract infection 32 (4.4)

Abbreviations: ED, emergency department; EDSC, emergency diagnosis–
sensitive condition.
a Unless indicated otherwise, values are presented as the No. (%) of discharges.

Prior ED visit diagnoses were aggregated into Agency for Healthcare Research
and Quality Healthcare Cost and Utilization Project Clinical Classification
Software Refined diagnosis categories.16 The 5 most frequent diagnoses are
shown for each EDSC. EDSCs within the top half with respect to incidence of
potential diagnostic errors per 10 000 ED discharges and top quartile of raw
30-day mortality or healthy days at home lost are listed.
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emphasized that more diagnostic testing is not necessarily the goal; patient physical, psychological,
and financial harm34 from overtesting must be considered and may also be examined using
claims data.35,36

Our findings are consistent with and extend prior work on diagnostic error focused on
high-risk10 and cardiovascular conditions.37 Notably, high-priority EDSCs identified in this study
accounted for 6 of 15 conditions highlighted in the AHRQ report6: meningitis or encephalitis,
endocarditis, aortic aneurysm, spinal and intracranial abscess, stroke or intracranial hemorrhage, and
nonvertebral pathologic fractures. The AHRQ report6 relied heavily on malpractice claims in the US
and an incident reporting system in the UK, which generated concern regarding potential attribution
bias.7,8 Our study did not attempt to quantify excess morbidity and mortality due to diagnostic error,
given the “misdiagnosis is protective” paradox6 mentioned earlier. Instead, we focused on disease
severity and population burden, with the assumption that timely and accurate ED diagnosis is most
crucial for the highest-severity conditions. For example, lung cancer was included among the 15
conditions highlighted in the AHRQ report.6 However, malignant neoplasms without acute
complications were excluded from EDSCs, as non-ED ambulatory settings are preferred for
cancer diagnoses.38,39

Limitations
This study is limited to beneficiaries of traditional Medicare 65 years or older; Medicare Advantage
beneficiaries were not considered. The population burden of diagnostic error for individual diseases
is likely to vary for younger populations. Ectopic pregnancy and preeclampsia or eclampsia are EDSCs
that were predictably not observed among older Medicare beneficiaries but may be evaluated using
other datasets (eg, Medicaid claims or HCUP data). Our approach to defining EDSCs excluded
diseases for which a repeat visit is more likely to represent disease progression rather than a
misdiagnosis. However, our decision to prioritize sensitivity over specificity for marginal diagnosis
codes nevertheless may have led to an overestimate of the incidence of potential diagnostic error for
some diseases. Additionally, while claims datasets can identify a potential diagnostic error, they
generally cannot confirm its presence or establish preventability. Medical record review is the gold
standard for adjudicating individual encounters but is subject to interrater reliability, is time-
intensive, and is impractical for generating national estimates across a range of conditions. Nascent
evidence suggests that the use of electronic trigger tools, particularly those enhanced by large
language models, may improve efficiency of screening for diagnostic errors, but these tools have not
yet replaced expert adjudication.40-42

Conclusions

In this cross-sectional study, we identified 76 EDSCs accounting for nearly 1 in 5 nonelective
hospitalizations among Medicare beneficiaries in 2022 to 2024, while varying in prevalence,
morbidity, and mortality. These findings suggest that EDSCs can serve as a framework for estimating
the population burden associated with ED diagnostic error and for future research, quality
improvement, and policy interventions to improve diagnostic safety.
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