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Abstract
Background The emergency department (ED) is an at-risk area for medical error. We determined the characteristics of 
patients with unanticipated and anticipated death within 7 days of ED discharge and whether medical error contributed.
Methods We performed a single-centre health records review of 200 consecutive cases during a 3-year period from 2014 
to 2017 in two urban, academic, tertiary care EDs. We included patients evaluated by an emergency physician who were 
discharged and died within 7 days. Three trained and blinded reviewers determined if deaths were related to the index visit, 
anticipated or unanticipated, and/or due to potential medical error. Reviewers performed content analysis to identify themes.
Results Of 200 cases, 129 had sufficient information for analysis, translating to 44 deaths per 100,000 ED discharges 
(200/458,634). 13 cases per 100,000 ED discharges (58/458,634) were related and unanticipated deaths. 4 cases per 100,000 
were due to potential medical errors (18/458,634). Over half (52.7%) of 129 patients displayed abnormal vital signs at 
discharge. Pneumonia (27.1%) was the most common cause of death. Patient themes were: difficult historian, multiple com-
plaints, multiple comorbidities, acute progression of chronic disease, and recurrent falls. Provider themes were: failure to 
consider infectious etiology, failure to admit high-risk elderly patient, and missed diagnosis. System themes were: multiple 
ED visits or recent admission, and no repeat vital signs recorded.
Conclusion Though the frequency of related and unanticipated deaths and those due to medical error was low, clinicians 
should carefully consider the highlighted common patient, provider, and system themes to facilitate safe discharge from the 
ED.
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Résumé
Contexte Le service des urgences (SU) est un secteur à risque pour les erreurs médicales. Nous avons déterminé les car-
actéristiques des patients dont le décès a été anticipé ou non dans les 7 jours suivant la sortie des urgences et si une erreur 
médicale y a contribué.
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Méthodes Nous avons réalisé une étude monocentrique des dossiers médicaux de 200 cas consécutifs sur une période de 
trois ans, de 2014 à 2017, dans deux urgences urbaines, universitaires et de soins tertiaires. Nous avons inclus les patients 
évalués par un médecin urgentiste qui sont sortis de l'hôpital et sont décédés dans les 7 jours. Trois examinateurs formés et 
en aveugle ont déterminé si les décès étaient liés à la visite de référence, anticipés ou non, et/ou dus à une erreur médicale 
potentielle. Les examinateurs ont effectué une analyse de contenu pour identifier les thèmes.
Résultats Sur 200 cas, 129 disposaient d'informations suffisantes pour l'analyse, ce qui correspond à 44 décès pour 100 
000 sorties des urgences (200/458 634). 13 cas pour 100 000 sorties des urgences (58/458 634) étaient des décès liés et 
imprévus. 4 cas pour 100 000 étaient dus à des erreurs médicales potentielles (18/458 634). Plus de la moitié (52,7%) des 
129 patients présentaient des signes vitaux anormaux à la sortie de l'hôpital. La pneumonie (27,1%) était la cause de décès 
la plus fréquente. Les thèmes des patients étaient les suivants: patient difficile, plaintes multiples, comorbidités multiples, 
progression aiguë d'une maladie chronique et chutes récurrentes. Les thèmes abordés par les prestataires étaient les suiv-
ants: omission de tenir compte de l’étiologie infectieuse, omission d’admettre un patient âgé à haut risque et omission de 
diagnostic. Les thèmes du système étaient les suivants: visites multiples à l’urgence ou admission récente, et aucun signe 
vital répété n’a été enregistré.
Conclusion Bien que la fréquence des décès liés et imprévus et ceux dus à une erreur médicale soit faible, les cliniciens 
doivent examiner attentivement les thèmes communs mis en évidence pour les patients, les prestataires et les systèmes afin 
de faciliter une sortie en toute sécurité des urgences.

Clinician’s capsule
What is known about the topic?
The emergency department (ED) is an at-risk area for 
medical error which could affect the outcomes of dis-
charged patients.

What did this study ask?
We determined the characteristics of patients with 
unanticipated death within 7 days of ED discharge 
and whether medical errors occurred.

What did this study find?
Several common patient, provider, and systems themes 
were found in patients with unanticipated deaths that 
were related to previous ED discharge.

Why does this study matter to clinicians?
Clinicians should carefully consider the highlighted 
common patient, provider, and systems themes to 
facilitate safe discharge from the ED.

Introduction

The emergency department (ED) is an area of increased risk 
for medical error causing preventable death [1, 2]. Patients 
who are treated in the ED are discharged, and subsequently 
die can experience medical error [3] and there have been 
efforts to identify such cases to improve ED care [4, 5].

A U.S. study identified four themes in patients who died 
after ED discharge due to preventable medical error: atypi-
cal presentation of an unusual problem; chronic disease 
with decompensation; abnormal vital signs; and conditions 
decreasing the likelihood of return for worsening symp-
toms [2]. Another U.S. study found the leading causes of 
death in patients who died soon after ED discharge to be 

atherosclerotic heart disease, myocardial infarction, and 
COPD. They identified altered mental status, dyspnea, and 
malaise/fatigue as common presenting complaints [4].

This is an exploratory study adding a unique Canadian 
perspective, aimed to determine the frequency and charac-
teristics of patients experiencing death within 7 days after 
ED discharge and whether possible medical error occurred.

Methods

We conducted a single-centre health records review over a 
3-year period from 2014 to 2017 in two urban, academic, 
tertiary care EDs. We included all patients evaluated by an 
emergency physician who were discharged home and died 
within 7 days. We used a cutoff of 7 days post-discharge to 
facilitate comparisons with previous studies [2, 4, 8].

For inclusion, deaths must have been recorded in the 
study sites’ electronic medical records (death certificate or 
discharge summary). We selected a consecutive sample of 
the most recent 200 cases for analysis. There were 458,634 
ED visits during this timeframe. We excluded patients who 
lacked sufficient data for analysis (Supplement 1). The study 
site EDs are divided into 4 areas: resuscitation, emergent 
care, observation, and urgent care (Supplement 2). This 
study was approved by the Ottawa Health Science Network 
Research Ethics Board.

Data analysis

Three blinded reviewers [RH, KS, and AW] independently 
analyzed each case’s medical records. Kappa values were 
not calculated. Reviewers underwent training to form a 
standardized process. Reviewers independently determined 
if deaths were related or unrelated to the index ED visit and 
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whether they were anticipated or unanticipated (Supplement 
3). Reviewers then applied the Modified Harvard Medical 
Practice Study criteria to determine if potential medical 
error occurred [1, 7]. These criteria have been validated in 
previous ED studies [6–10]. Reviewers then independently 
performed content analysis, noting prominent themes related 
to the patient, presentation, diagnosis, and possible causes 
of error. The analyses were discussed at regular intervals 
with any discrepancies resolved by consensus agreement 
(< 5 disputes). Labels were established for recurrent themes.

Results

Of the 200 cases reviewed, 129 cases yielded sufficient 
information for analysis (Supplement 1). Insufficient infor-
mation was primarily due to incomplete documentation. 
Baseline characteristics between patient groups were similar 
(Supplement 3). The total deaths, related and unanticipated 
deaths, and deaths possibly related to medical error within 
7 days of ED discharge per 100,000 ED patients discharged 
are summarized in Table 1.

Table 1  The frequency of different death categories and the percentage of total deaths, related and unanticipated deaths, and unrelated and/or 
anticipated deaths according to chief complaint, discharge diagnosis, and cause of death

Note that not all documented causes of death are included in the table, only the more frequent causes

Deaths Total Per 
100,000 
ED visits

Overall deaths 200 44
Related deaths 94 20
Unanticipated deaths 79 17
Related and unanticipated deaths 58 13
Deaths due to medical error 18 4

Percentage of… Total deaths (%, N = 129) Related and unanticipated deaths (%, 
N = 58)

Unrelated and/or 
anticipated deaths (%, 
N = 71)

Chief complaint
 Dyspnea 22.5 24.1 21.1
 General weakness 14.0 13.8 14.1
 Abdominal pain 6.2 5.2 7.0
 Head injury 4.7 3.4 5.6
 Nausea/vomiting 3.9 6.9 1.4

Discharge diagnosis
 Pneumonia 9.3 8.8 8.5
 Minor trauma w/o head injury 6.2 5.3 7.0
 CHF 5.0 7.0 4.2
 Malignant neoplasm 5.4 1.8 8.5
 Head injury 4.7 5.3 4.2
 Abdominal pain 3.9 3.5 4.2
 Asthma/COPD 3.9 3.5 4.2
 Dyspnea 3.9 0.0 7.0
 Chest pain 3.1 5.3 1.4
 Malaise/fatigue 3.1 1.8 4.2

Cause of death
 Pneumonia/aspiration 27.1 24.1 29.6
 Myocardial infarction 10.1 8.6 11.3
 Metastatic cancer 7.8 1.7 12.7
 Heart failure 5.4 10.3 1.4
 Asthma/COPD 4.7 6.9 2.8
 Intracranial bleed 3.9 6.9 1.4
 Ischemic bowel 3.1 5.2 1.4
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The observation area received most patients who died 
within 7 days of ED discharge (57.3% of total deaths), while 
the urgent care area received a disproportionately large num-
ber of patients with related and unanticipated deaths (19.0% 
of related and unanticipated deaths, compared to 4.2% of 
unrelated and/or anticipated deaths) (Supplement 5).

Over half (52.7%, N = 68) of those who died within 7 days 
of ED discharge had abnormal vital signs at discharge. Of 
these, 42.6% (N = 29) had hypoxia or requirement for supple-
mental oxygen. Of these, only 27.6% (N = 8) were on home 
oxygen, 13.8% (N = 4) had low baseline oxygen saturation 
due to underlying medical comorbidities. Other abnormal 
discharge vital signs included tachycardia (35.2%, N = 24), 
tachypnea (17.6%, N = 12), and hypertension (14.7%, 
N = 10).

Dyspnea was the most common chief complaint (22.5%, 
N = 29) (Supplement 6). Pneumonia was the most common 
discharge diagnosis (9.3%, N = 12) (Supplement 7) and 
the most common cause of death overall (27.1%, N = 35) 
(Table 1).

We noted two categories of themes among patients whose 
death was unanticipated and related to the index ED visit: (1) 
patient-related themes: difficult historian (concurrent illness 
altering ability to communicate or documentation of “diffi-
cult historian”), multiple comorbidities (≥ 3), acute progres-
sion or decompensation of chronic disease, and recurrent 
falls; (2) system-related themes: multiple ED visits or recent 
admission, no repeat vital signs recorded.

Among patients whose death was possibly due to medical 
error, we identified these additional common themes: (1) 
patient-related themes: multiple complaints; (2) provider-
related themes: failure to consider infectious etiology, failure 
to admit high-risk elderly patient, missed diagnosis. Missed 
diagnoses were mostly infections (e.g., pneumonia, urinary 
tract infection, and biliary tract infection). Of the missed 
diagnoses, imaging discrepancies (missed diagnosis of pneu-
monia, N = 6) emerged as a theme with only half resulting in 
a documented follow-up call.

Discussion

Interpretation of findings

Unanticipated and related deaths within 7 days of ED dis-
charge were infrequent, as were those secondary to medical 
error. Pneumonia and myocardial infarction were the most 
common causes of death. These are high-risk diagnoses, 
especially in elderly patients. For example, a mismatch was 
noted between pneumonia as a discharge diagnosis (9.3%) 
and cause of death (27.1%), suggesting underdiagnosis. A 
disproportionate number of related and unanticipated deaths 
occurred among patients seen in the urgent care area; this 

could be explained by the cognitive bias of “geography is 
destiny” (i.e. assuming patients seen in lower acuity areas 
must have low acuity conditions). A common theme was 
failure to admit high-risk elderly patients. Many cases 
involved minor trauma leading to missed hip or rib frac-
tures (leading to further falls or decompensation at home) 
or falls that were assumed to be mechanical and not worked 
up for cardiac or infectious cause, resulting in the discharge 
of elderly patients with pneumonia, for example.

Comparison to previous studies

We found the frequency of total patient deaths within 
7 days of ED discharge to be 44 per 100,000 discharges 
(200/458,634), while Obermeyer et  al. found 120 per 
100,000 [4]. The difference in total number of deaths and 
most common cause of death (pneumonia vs. atheroscle-
rotic heart disease) between our study and that of Obermeyer 
et al. can likely be accounted for by the different study popu-
lations, healthcare systems, and sampling differences. We 
found the frequency of related and unanticipated deaths to be 
13 per 100,000 ED discharges (58/458,634) and deaths due 
to possible medical error to be 4 per 100,000 ED discharges 
(18/458,634). Similarly, Sklar et al. found the frequency of 
related and unanticipated deaths to be 15 per 100,000 ED 
discharges and deaths due to possible medical error to be 5 
per 100,000 [2]. We identified similar themes compared to 
Sklar et al.’s findings [2].

Clinical implications

Patients seen in the urgent care area represented the major-
ity of patients who did not have repeat or discharge vital 
signs recorded. This is not surprising given the emphasis 
on patient turnover here. Our data combined with previous 
studies [2] support the practice of repeating vital signs if 
abnormal and carefully considering abnormal vitals prior to 
discharge. Clinicians should ensure timely re-assessments to 
facilitate early detection of decompensation even in ambula-
tory patients. Health systems should examine whether appro-
priate staffing balances with time pressures and workload. 
Thematic analysis revealed several patients with possible 
medical error contributing to their death had missed diag-
noses that were most commonly due to failure to consider an 
infectious etiology as well as imaging misinterpretation by 
the emergency physician. This suggests that current quality 
assurance systems should be re-evaluated to ensure adequate 
patient follow-up for missed results.
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Research implications

The themes identified can guide further hypothesis-driven 
research to prevent or mitigate care issues and reduce death 
after ED discharge.

Strengths and limitations

This exploratory study adds a unique Canadian perspective 
to existing data. Without controls, this study is hypothesis-
generating only; it does not provide a predictive tool for clin-
ical use. The study requirement for all patient information 
to be accessible through our study sites’ electronic medical 
records limited our population to those re-presenting to our 
facilities. It is unknown whether patients sought care at other 
hospitals after discharge. We did not have access to coroner, 
EMS, or other hospitals’ data; obtaining this information 
would optimize future study data. We selected a consecu-
tive cohort, which risked bias. We chose a consecutive sam-
pling as one way to mitigate selection bias when random 
sampling was not feasible. The large proportion of excluded 
cases is another potential source of bias. Finally, knowing 
the outcomes of each case when reviewing them for potential 
medical error could lead to skewed interpretation of the care 
provided, which we mitigated through standardized reviewer 
training.

Conclusion

Though the frequency of related and unanticipated deaths 
and those due to medical error within 7 days of ED discharge 
was low, clinicians should carefully consider the highlighted 
common patient, provider, and system themes to facilitate 
safe discharge from the ED. The data from this exploratory 
study highlight opportunities to potentially enhance safe dis-
charge from the ED and potentially decrease rates of medical 
error surrounding ED discharge.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s43678- 021- 00190-z.
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