
1Sørensen SF, et al. Trauma Surg Acute Care Open 2021;6:e000604. doi:10.1136/tsaco-2020-000604

Open access 

Predicting mortality and readmission based on chief 
complaint in emergency department patients: a 
cohort study
Søren Flink Sørensen    ,1,2 Stig Holm Ovesen    ,1 Marianne Lisby,1 
Mia Hansen Mandau,1 Ida Katrine Thomsen,1 Hans Kirkegaard1,3

To cite: Sørensen SF, 
Ovesen SH, Lisby M, et al. 
Trauma Surg Acute Care Open 
2021;6:e000604.

 ► Additional supplemental 
material is published online 
only. To view, please visit the 
journal online (http:// dx. doi. 
org/ 10. 1136/ tsaco- 2020- 
000604).

1Department of Research 
Center for Emergency 
Medicine, Emergency, Aarhus 
Universitetshospital, Aarhus, 
Denmark
2Department of Anesthesiology, 
Regional Hospital Horsens, 
Horsens, Denmark
3Department of Anaesthesiology, 
Aarhus University Hospital, 
Aarhus, Denmark

Correspondence to
Dr Søren Flink Sørensen;  
sorenflink@ icloud. com

Received 1 November 2020
Accepted 28 October 2021

Original research

© Author(s) (or their 
employer(s)) 2021. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published 
by BMJ.

ABSTRACT
Background Emergency department (ED) patients 
present with complaints and not diagnoses. 
Characterization and risk stratification based on 
chief complaint can therefore help clinicians improve 
ED workflow and clinical outcome. In this study we 
investigated the 30- day mortality and readmission 
among ED patients based on chief complaint.
Methods In this cohort study we retrieved routinely 
collected data from electronic medical records and the 
Danish Civil Registration System of all ED contacts from 
July 1, 2016 through June 30, 2017. All patients triaged 
with one chief complaint using the Danish Emergency 
Process Triage system were included. Patients with minor 
injuries were excluded. The chief complaint assigned by 
the triaging nurse was used as exposure, and 30- day 
mortality and 30- day readmission were the primary 
outcomes. Logistic regression was used to determine 
crude and adjusted ORs with reference to the remaining 
study population.
Results A total of 41 470 patients were eligible. After 
exclusion of minor injuries and patients not triaged, 
19 325 patients were included. The 30- day mortality 
and 30- day readmission differed significantly among 
the chief complaints. The highest 30- day mortality was 
observed among patients presenting with altered level of 
conscousness (ALOC) (8.4%, OR=2.0, 95% CI 1.3 to 3.1) 
and dyspnea (8.0%, OR=2.1, 95% CI 1.6 to 2.6). 30- day 
readmission was highest among patients presenting with 
fever/infection (11.7%, OR=1.9, 95% CI 1.4 to 2.4) and 
dyspnea (11.2%, OR=1.7, 95% CI 1.4 to 2.0).
Discussion Chief complaint is associated with 30- day 
mortality and readmission in a mixed ED population. 
ALOC and dyspnea had the highest mortality; fever/
infection and dyspnea had the highest readmission rate. 
This knowledge may assist in improving and optimizing 
symptom- based initial diagnostic workup and treatment, 
and ultimately improve workflow and clinical outcome.
Level of evidence Level III.

INTRODUCTION
The number of visits to emergency departments 
(ED) is increasing. Therefore, the ED workflow, 
that is, initial treatment and diagnostic workup, 
needs to be constantly optimized and improved to 
fit the increased patient flow without placing the 
patient at risk. Thus, it is crucial to risk- stratify 
patient groups according to outcome, for example, 
mortality and readmission. These factors are to a 
certain degree known for different diagnoses.1 

However, patients attending the ED present with 
a variety of chief complaints, not diagnoses.2 Triage 
systems classify and prioritize patients according 
to chief complaint, and hence the initial diagnostic 
workup and treatment are based hereupon.3 4 It is 
therefore relevant to characterize the population in 
the ED based on the patient’s chief complaint—a 
symptom- based approach.

In recent years, there has been increased focus 
on symptom- based research.5 Studies have shown 
that the ED patient’s chief complaint can be used 
as a predictor of mortality, both long term and 
short term.6–10 Likewise, revisits to the ED are asso-
ciated with higher mortality.11 12 However, read-
missions have not yet been investigated based on 
chief complaint. Also, previous symptom- based ED 
research has mainly focused on a limited number 
of chief complaints at presentation and primarily 
in medical (non- surgical) patients and rarely in a 
mixed ED population.

Therefore, the primary aim of this study was 
to investigate 30- day mortality and 30- day read-
mission among all acute surgical and non- surgical 
ED patients using chief complaint as an exposure. 
Second we present data on in- hospital and 1- year 
mortality and 7- day readmission, and report 
discharge diagnoses of the 10 chief complaints with 
the highest 30- day mortality.

METHODS
Study design and setting
This study is a single- center retrospective cohort 
study from the ED of Aarhus University Hospital 
and will be reported in accordance with the 
Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) criteria.

The Aarhus University Hospital serves a popu-
lation of around 350 000 inhabitants and the ED 
has approximately 45 000 contacts a year. The 
ED operates as the only major trauma center and 
receive trauma patients from the entire region (1.2 
million people). Patients with acute medical or 
surgical conditions can be referred to the ED round 
the clock either by calling the emergency medical 
service or by calling a general practitioner or an 
out- of- hours physician. Acute pediatric, obstetric 
and psychiatric patients are primarily referred to 
other departments. Patients with suspected stroke, 
end- stage cancer, cardiac arrest (with suspected 
thrombosis) or ST- Elevation Myocardial Infarction 
(STEMI) are referred directly to specialized units 
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and therefore bypass the ED. Patients with suspected stroke are 
prehospitally conferred with a vascular team neurologist, and 
if stroke is still suspected and there is indication for thrombol-
ysis or thrombectomy the patient is taken to a specialized stroke 
unit. Patients with suspected acute coronary syndrome receive 
prehospital ECG, which is then sent to a cardiologist, and if 
STEMI is suspected from the ECG and history patients are taken 
directly to the cardiac catheterization laboratory. The remaining 
are taken to the ED.

Patients arriving at the ED are triaged using the Danish Emer-
gency Process Triage (DEPT) system, which is based on chief 
complaint- specific parameters and vital parameters (see online 
supplemental figure 1 for an overview of the DEPT system 

process).3 DEPT is the most used triage system in Denmark and 
is similar to other modern triage system, for example, Adaptive 
Process Triage, Canadian Triage and Acuity Scale, Australian 
Triage Scale and Manchester Triage System.4 13 The most acute 
patients, such as major trauma and surgical or medical emer-
gencies, are received by coded rapid response teams and are not 
receiving formal DEPT triage. The initiation of the coded rapid 
response team is decided by the doctor (or sometimes para-
medic) at the scene in conference with a senior doctor at the ED, 
who makes the final call. The decision is based on the Airway- 
Breathing- Circulation- Disability- Exposure (ABCDE) survey and 
vital parameters at the scene, and if the patient is highly unstable 
and at risk of dying within minutes to hours the rapid response 
team is initiated.

Study population
All patients 18 years or older attending the ED at Aarhus Univer-
sity Hospital during July 1, 2016 through June 30, 2017 were 
eligible.

The following were the exclusion criteria:
 ► Patients with a planned/elective visit to the ED.
 ► Patients assessed to have a minor injury.
 ► Patients with no triage registered.
 ► Patients registered with more than one specific chief 

complaint at the same time.
The most acute patients, such as major trauma and surgical and 
medical emergencies, are received by the coded rapid response 
teams and are not registered with chief complaint or triage color 
and are therefore excluded. Included patients were followed 
up 1 year from the beginning of their first contact to the ED 
(index contact) using the civil registration number given to all 
Danish citizens. Repeated ED visits in the follow- up period were 
regarded as separate contacts.

Exposure
This study uses chief complaint as an exposure. The chief 
complaint is defined by the specific contact card assigned by the 
triaging nurse on arrival (figure 1). Included patients who were 
triaged but not assigned with a specific contact card were allo-
cated to a “no contact reason” group.

Primary outcomes
The primary outcomes are 30- day mortality and 30- day readmis-
sion. Thirty- day mortality was defined as death within 30 days 
after the index contact start. Thirty- day readmission was defined 
as a patient being acutely/unplanned admitted to the hospital 
(hospitalized) between 12 hours and 30 days after discharge 
from the index contact.

Secondary outcomes
The secondary outcomes are in- hospital mortality, 1- year 
mortality and 7- day readmission. In- hospital mortality was 
defined as death during the index contact. 1- year mortality 
and 7- day readmission, was defined consistent with the above- 
mentioned conditions. Discharge diagnosis was the International 
Classification of Disease, tenth revision (ICD- 10) diagnosis regis-
tered at discharge from the hospital. Patients not being admitted 
were also given a discharge diagnosis.

Other variables
We defined admission as the patient being registered as an inpa-
tient and thus hospitalized. ED revisit was defined as a new ED 
contact without admission, also within 12 hours and 30 days. 

Figure 1 Flow chart showing the included contacts. 1Majority of this 
group were patients with minor injuries who never got triage- registered. 
A small fraction is constituted by the most acute patients, such as major 
trauma and medical and surgical emergencies, who are received by the 
coded rapid response team and thus not triaged. Exact numbers not 
known. 2Index contact was defined by a patient’s first contact during 
the inclusion period. ED, emergency department.
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Length of stay was defined as total time spent at the hospital 
during one contact.

Data source
Data were retrieved from the electronic medical record system 
(MidtEPJ) used in the Central Denmark Region. Vital status was 
retrieved from the Danish Civil Registration System.

Statistics
Mortality and readmission data are presented as cumulative 
number of events and cumulative event proportions with 95% 
CI. Univariate and multivariate logistic regression was used 
to estimate crude and age- adjusted and gender- adjusted ORs, 
respectively. For each chief complaint logistic regression analyses 
were made using the remaining study population as reference.

For data to be independent, only index contacts were included 
in the mortality and readmission analyses; furthermore, only 
chief complaints with more than 150 index contacts were 
presented in these analyses, and the remaining chief complaints 
were grouped as “the rest” due to small sample size and lack of 
statistical power. Significance level was set at 0.05. Continuous 
variables were reported as median and categorical variables as 
proportion in percentage. Stata V.15 (Stata, College Station, TX, 
USA) was used for data management and statistical analysis.

RESULTS
Study population and patient characteristics
During the study period 41 470 contacts were registered at 
the ED. A total of 19 325 (47%) were included in the study 
(figure 1). Hereof there were 15 369 index contacts, defined by 
a patient’s first contact during the inclusion period. Thus, 22 145 
(53%) contacts were excluded: 2377 (6%) elective contacts, 
10 346 (25%) with minor injuries, 7960 (19%) not registered 
with triage color and 1462 (2.5%) assigned with two different 
chief complaints. Among the patients who received two chief 
complaints, the most frequent chief complaints were head and 
face symptoms (318), extremity injury (261) and dyspnea (211).

Patient characteristics and the distribution of chief complaints 
are shown in table 1.

Mortality
For mortality analysis 317 foreign index contacts were excluded 
due to lack of follow- up and a total of 15 052 index contacts 
were analyzed (table 2).

The overall 30- day mortality was 3.0% (95% CI 2.7% to 
3.3%). It is apparent from the table that mortality differed 
significantly among the chief complaints. Seven chief complaints 
stood out with a 30- day mortality of 6% or more, with altered 
level of consciousness (ALOC) and dyspnea having the highest 

Table 1 Patient characteristics and distribution of chief complaints, ranked by prevalence

Chief complaint

Prevalence Age, median Sex, male Triage color

LoS, median AdmittedContacts Index*

Years (IQR) %

Red Orange Yellow Green

n (%) n (%) % % % % Hours %

All 19 325 (100) 15 369 (100) 58 (37–75) 50 3.7 44.4 37.3 14.6 9.2 53.3

Extremity injury 2097 (10.9) 1803 (11.7) 66 (44–81) 45 0.6 58.0 20.9 20.5 10.4 50.0

Abdominal symptoms 1878 (9.7) 1536 (10.0) 48 (29–66) 45 0.7 41.1 48.1 10.1 17.9 74.0

Dyspnea 1620 (8.4) 1150 (7.5) 72 (59–81) 50 13.0 51.8 28.6 6.6 50.8 84.0

Head and face symptoms 1388 (7.2) 1192 (7.8) 52 (28–72) 56 0.8 38.5 47.9 12.8 2.9 16.9

No contact reason 1268 (6.6) 998 (6.5) 60 (38–77) 53 12.5 34.2 30.0 23.3 10.4 54.1

Chest pain 1055 (5.5) 875 (5.7) 56 (43–70) 51 0.6 77.5 19.4 2.5 3.3 22.1

Back and neck pain 930 (4.8) 833 (5.4) 44 (28–64) 46 0.5 42.9 42.5 14.1 3.5 28.8

Fever/infection 882 (4.6) 676 (4.4) 66 (46–77) 55 4.9 33.9 45.7 15.5 61.5 83.8

Intoxication 802 (4.2) 560 (3.6) 32 (22–50) 47 3.9 54.5 39.0 2.6 5.5 41.2

Extremity symptoms without injury 597 (3.1) 486 (3.2) 60 (42–75) 50 0.5 38.9 39.5 21.1 14.6 64.0

Gastrointestinal bleeding 572 (3.0) 433 (2.8) 69 (51–80) 56 2.6 33.2 48.8 15.4 32.4 75.7

Dizziness 519 (2.7) 415 (2.7) 70 (54–80) 46 1.0 42.8 29.1 27.1 11.4 54.1

Fainting/syncope 495 (2.6) 424 (2.8) 63 (37–76) 47 0.4 24.7 73.1 1.8 3.5 31.1

Altered level of consciousness 494 (2.6) 340 (2.2) 70 (51–81) 48 13.7 55.9 29.5 0.9 22.8 62.2

Seizure, generalized 468 (2.4) 314 (2.0) 47 (31–60) 65 7.0 54.7 10.9 27.4 4.8 39.5

Headache 466 (2.4) 411 (2.7) 47 (30–62) 41 4.1 51.9 38.2 5.8 4.8 41.0

Unwell 358 (1.9) 271 (1.8) 68 (47–79) 47 0.8 9.5 58.1 31.6 5.7 47.8

Focal neurological symptoms 342 (1.8) 285 (1.9) 70 (48–80) 56 4.7 57.3 37.4 0.6 15.7 62.8

Allergic symptoms 258 (1.3) 228 (1.5) 42 (28–57) 42 1.9 62.8 18.2 17.1 3.6 34.9

Nausea, vomiting and diarrhea 247 (1.3) 184 (1.2) 68 (49–80) 32 1.2 7.3 70.0 21.5 45.8 18.0

Nose symptoms 239 (1.2) 188 (1.2) 70 (58–80) 61 0.0 74.9 5.9 19.2 2.4 82.6

Thorax injury 225 (1.2) 196 (1.3) 51 (33–66) 60 3.6 21.3 60.9 14.2 12.2 61.2

Skin and mucosal symptoms 218 (1.1) 173 (1.1) 48 (33–68) 50 2.3 19.3 59.2 19.2 2.4 19.1

The rest† 1907 (9.9) 1398 (9.1) 54 (34–72) 56 1.1 28.4 41.9 28.6 14.7 64.3

All included contacts shown.
*Index contacts, defined by a patient’s first contact during the inclusion period.
†For full table showing chief complaints within “the rest,” see online supplemental file 1.
LoS, length of stay; n, number.
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at 8.4% (95% CI 5.6 to 11.9) and 8.0% (95% CI 6.5 to 9.7), 
respectively. In addition, focal neurological symptoms, nausea, 
vomiting and diarrhea, no contact reason, gastrointestinal (GI) 
bleeding, and unwell were also among the seven chief complaints 
with the highest mortality.

Before adjustments, patients with any of the seven chief 
complaints had significantly higher odds of dying within 30 
days; however, after adjusting for age and gender, only patients 
with no contact reason (OR 2.2, 95% CI 1.7 to 3.0), dyspnea 
(OR 2.1, 95% CI 1.6 to 2.6), ALOC (OR 2.0, 95% CI 1.3 to 3.1) 
and GI bleeding (OR 1.7, 95% CI 1.1 to 2.6) had significantly 
higher odds of dying, each complaint compared with the rest of 
the study population. Similar tendencies were seen when looking 
at in- hospital and 1- year mortality, and differences in mortality 
became even clearer over time, with ALOC and dyspnea having 
a prominently higher mortality after 1 year (figure 2).

Chest pain had the lowest 30- day mortality of the shown 
groups, with only 0.4% (95% CI 0.1 to 1.0) dead within 30 days 
and an adjusted OR of 0.1 (95% CI 0.1 to 0.4).

Readmission
For readmission analysis another 213 index contacts were 
excluded due to in- hospital death and a total of 14 839 index 
contacts were analyzed (table 3).

Overall, 6.5% (CI 6.1 to 6.9) were readmitted and 6.4% had 
an ED revisit without admission within 30 days. As for mortality, 
the 30- day readmission differed significantly among the chief 
complaints. Five chief complaints had a 30- day readmission of 
more than 10%, with fever/infection having the highest at 11.7% 
(95% CI 9.4 to 14.4), followed by dyspnea (11.2%, 95% CI 9.4 
to 13.2), nausea, vomiting and diarrhea (10.8%, 95% CI 6.6 to 
16.3), and abdominal symptoms (10.2%, 95% CI 8.7 to 11.8).

After adjustment, the highest odds of being readmitted within 
30 days were seen in abdominal symptoms (2.0, 95% CI 1.7 to 
2.4), fever/infection (1.9, 95% CI 1.4 to 2.4), skin and mucosal 
symptoms (1.8, 95% CI 1.1 to 2.9) and dyspnea (1.7, 95% CI 
1.4 to 2.0).

Diagnoses
Table 4 illustrates that the 10 chief complaints with the highest 
30- day mortality had various discharge diagnoses. Moreover, 

it shows that all chief complaints except GI bleeding had 
discharge diagnoses within each of the 10 most common 
ICD- 10 chapters.

Furthermore, it stands out in the table that R- diagnoses (symp-
toms, signs, abnormal results of clinical or other investigative 
procedures, and ill- defined conditions regarding which no diag-
nosis classifiable elsewhere is recorded, eg, dyspnea and chest 
pain) were given to more than 15% of the patients at discharge 
within all of the shown chief complaints, except fever/infection 
and extremity symptoms without injury.

DISCUSSION
This study presents data on mortality and readmission among 
different chief complaints presented to the ED. We found 
that ALOC, dyspnea and GI bleeding had the highest 30- day 
mortality, and fever/infection, dyspnea, and nausea, vomiting 
and diarrhea had the highest 30- day readmission. Dyspnea was 
very frequent and associated with both high mortality and read-
mission compared with other chief complaints. Chest pain was 
found to be relatively frequent and had the lowest mortality. 
Second, we looked at discharge diagnoses among the 10 chief 
complaints with the highest 30- day mortality and found that 
each chief complaint had various discharge diagnoses across the 
ICD- 10 chapters, with the unspecific R- diagnoses frequently 
represented.

In the present study, the overall 30- day mortality was 3% 
and differed significantly among the chief complaints, which is 
in line with Nielsen et al10 in a similar study including medical 
ED patients. Moreover, we found an overall 30- day readmis-
sion of 6.5%, which also differed significantly among the chief 
complaints. Previous studies have mainly focused on readmis-
sion based on discharge diagnosis14 15; however, few studies have 
described short- term readmission/revisit in the ED,16 but the 
definitions of “readmission” and “revisit” differ and are often 
used interchangeably, making comparison difficult. Further-
more, organization of the health system also plays a major role 
in terms of readmission.

ALOC had the highest 30- day mortality (8.4%, OR=2.0). This 
chief complaint is not included in previous studies comparing 
ED chief complaints; however, this finding is supported by Völk 
et al, who found an in- hospital mortality of 10% among patients 
presenting to the ED with ALOC. The higher mortality found 
by Völk et al17 may be explained by only including unknown 
reasons for ALOC. In the present study, ALOC was not one of 
the most common chief complaints and only represented 2.6% 
of the study population. In addition, it was not associated with 
a significantly higher readmission. ALOC is acknowledged as an 
unspecific but critical condition associated with various causes, 
for example, intoxication, trauma and vascular emergencies.18 
Correspondingly we found a diverse distribution of discharge 
diagnoses among patients with ALOC; however, the unspecific 
R- diagnoses were most used (21.5%).

Unwell is also an unspecific complaint, and interestingly we 
found a relatively high mortality (6.0%) in this group as well, 
but not significantly higher after adjusting for age and gender. 
Like ALOC, unwell had a diverse distribution of discharge diag-
noses, with 30.2% being unspecific R- diagnoses. These findings 
indicate that unspecific complaints are difficult to diagnose and 
have a high mortality, corresponding to the findings by Nemec 
et al19 in an ED study investigating unspecific complaints. Thus, 
further research and development of risk stratification tools is 
needed to identify patients at high risk of presenting with these 
unspecific complaints.

Figure 2 Kaplan- Meier cumulative mortality curves showing the 1- 
year cumulative mortality for the 10 chief complaints with the highest 
30- day mortality.
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Dyspnea had the second highest 30- day mortality (8.0%, 
OR=2.1) in the present study. Furthermore, it was very prev-
alent (8.4%) and had significantly higher 30- day readmission 
(11.2%, OR=1.7). Patients presenting to the ED with dyspnea 
have previously been found to have high mortality compared 
with other chief complaints in the ED, both long term and 
short term6–10; however, the high 30- day readmission is a new 
finding. This suggests that patients with dyspnea in the ED are 
very frequent and at higher risk of adverse outcomes, calling for 
increased awareness. Moreover, they represent a heterogenous 
group with various diagnoses and needs and thus remain a chal-
lenge to the ED physician.20 21 Further studies are needed to eval-
uate the diagnostic workup and initial treatment and to identify 
prognostic factors. Moreover, standardized algorithm and risk 
stratification tool are advisable to quickly identify patients with 
dyspnea at high risk.22

GI bleeding was the “surgical complaint” found to have the 
highest 30- day mortality (6.7%, OR=1.7). Likewise, previous 
studies have reported high mortality among this patient group, 
with an in- hospital mortality of 7% to 8%.23 Furthermore, GI 
bleeding had the strongest association with a specific ICD- 10 
main chapter (61.2%, K - diseases of the digestive tract). Acute 
management of GI bleeding is very important and the challenge 
in the ED is to determine if intervention is needed, for example, 
endoscopy, transfusion and surgery.24

In the present study, we found chest pain to be less preva-
lent (5.7%) and with a surprisingly low mortality compared 
with other European ED studies.6–10 However, the low mortality 
corresponds to what was found in a study by Nielsen et al10 
from another Danish ED. These findings can be explained by a 
common practice in Denmark, where all patients with STEMI 
and cardiac arrest are referred directly to the cardiac catheter-
ization laboratory from the prehospital area, thereby bypassing 

the ED. This finding also indicates that prehospital visitation of 
patients with chest pain is effective.

Fever/infection, nausea, vomiting and diarrhea, and abdom-
inal symptoms, together with dyspnea, had the highest 30- day 
readmission, all at more than 10%. Whether some of these read-
missions were preventable is unknown; however, it is known 
that preventable factors such as too early discharge can lead to 
acute readmissions.25 Identifying patients at high risk of readmis-
sion is important to determine which patients can be sent home 
safely and which cannot. This could potentially increase patient 
flow, without further risk to the patient.

Among the 10 chief complaints with the highest 30- day 
mortality, we found that they all had a wide distribution of 
discharge diagnoses. This suggests that chief complaint offers 
information independent of diagnosis and is also available in a 
timely manner to the ED physician compared with a final diag-
nosis, which is one of the reasons why symptom- based research 
is essential to emergency medicine.

The fact that chief complaint is associated with multiple final 
diagnoses also emphasizes the importance of not thinking too 
narrow in terms of differential diagnoses, which underlines the 
challenging essence of emergency medicine: to initiate acute 
treatment and diagnostic workup to “convert” a patient’s symp-
toms to a correct diagnosis, to assure the best treatment.

Furthermore, we found that unspecific diagnoses (majorly 
R- diagnoses and less frequent Z- diagnoses) were often used, 
which means that many ED patients leave the hospital without 
a specific diagnosis. This may be explained by the patients being 
stable and discharged to further diagnostic workup electively or 
at the general practitioner. Another contributing factor could be 
the patients getting well spontaneously and therefore discharged 
without specific diagnosis. However, the large proportion of 
patients without organ- specific or cause- specific diagnosis is 

Table 4 Distribution of discharge diagnoses grouped by the 10 most common International Classification of Disease, tenth revision (ICD- 10) 
chapters, among the 10 chief complaints with the highest 30- day mortality

Chief complaint

ICD- 10 main chapter (%)

J R S&T K I Z A&B M N F Others

Altered level of consciousness 8.9 21.5 12.7 2.2 8.3 7.5 3.4 1.0 8.1 14.0 12.4

Dyspnea 58.0 16.5 2.8 0.9 9.5 4.2 1.7 0.6 1.2 1.0 3.6

Gastrointestinal bleeding 2.5 14.5 1.7 61.2 2.8 3.0 3.0 0.0 1.8 2.5 7.0

Focal neurological symptoms 5.3 21.6 6.4 1.8 18.1 8.8 2.6 7.6 5.9 2.6 19.3

No contact reason 11.0 15.0 34.3 3.7 5.5 5.4 3.6 4.2 3.9 4.9 8.5

Nausea, vomiting and diarrhea 4.0 22.3 2.0 18.2 2.4 4.0 17.0 1.6 4.9 2.4 21.2

Unwell 7.8 30.2 4.0 4.2 6.7 12.9 3.4 2.8 4.8 8.1 15.1

Fever/infection 27.7 5.6 8.1 3.2 2.4 5.0 17.7 5.8 10.0 0.2 14.3

Dizziness 4.2 43.4 8.3 1.5 10.6 6.4 0.8 1.7 4.0 3.1 16.0

Extremity symptoms without injury 2.4 9.9 20.5 0.7 12.9 9.1 7.7 27.3 2.4 1.0 6.1

All contacts within each chief complaint are included. Numbers are row percentages; each row equals 100%.
ICD- 10 chapters are ordered by frequency, with “J” having the highest frequency and “F” the lowest frequency of the shown chapters. The remaining chapters are less frequent 
and grouped as “others.”
J: chapter X: diseases of the respiratory system.
R: chapter XVIII: this chapter includes symptoms, signs, abnormal results of clinical or other investigative procedures, and ill- defined conditions regarding which no diagnosis 
classifiable elsewhere is recorded, for example, “dyspnea” and “chest pain.”
S&T: chapter I: injury, poison or other external causes.
K: chapter XI: diseases of the digestive tract.
I: chapter IX: diseases of the circulatory system.
Z: chapter XXI: other factors (unspecific).
A&B: chapter I: certain infectious and parasitic diseases.
M: chapter XIII: diseases of the musculoskeletal system and connective tissue.
N: chapter XIV: diseases of the genitourinary system.
F: chapter V: mental and behavioral disorders.
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inappropriate and underlines the need to improve the diagnostic 
process. More research is needed to understand the link between 
discharge diagnoses and chief complaints.

The 1- year follow- up revealed that ALOC and dyspnea stood 
out with a mortality of 24% and 23.4% (both with adjusted 
OR of 2.1). These are alarming numbers, but are not new. 
A Danish study of emergency medical services patients also 
found impaired consciousness and dyspnea to have the highest 
mortality, with a 1- year mortality of 54.7% in “unconscious 
and cardiac arrest” patients and a 1- year mortality of 27.7% 
in patients with dyspnea.26 This suggests that these two chief 
complaints should be considered extremely high risk, both short 
and long term, and there is a potential for outcome improve-
ment in these patients.

A major strength of this study is the large study population 
with complete follow- up due to the Danish Civil Registration 
System. All adult patients visiting the ED during the inclusion 
period were eligible, thus minimizing selection bias. Moreover, 
we included patients during a whole year and thereby avoided 
bias from seasonal variance.

The study has some limitations. First, we excluded 7960 
contacts not registered with a triage color. However, a review of 
the discharge diagnoses of these contacts revealed that the vast 
majority belonged to the minor injury group and thus correctly 
excluded. A minority of the contacts encompassed patients dying 
at the hospital (n=237), with the most frequent diagnoses being 
intracranial injury and cardiac arrest. These contacts represent 
the most acute patients attending the ED and are prehospitally 
reported as “major trauma,” “surgical or medical emergency” 
and received by coded rapid response teams and thus not triaged 
at arrival. The exclusion of the most acute patients causes selec-
tion bias and will most likely underestimate the mortality rates, 
especially in the chest pain group, the ALOC group and the focal 
neurological symptoms group.

Second, the classification of chief complaint might be impre-
cise and thereby add random error. Many patients present with 
several complaints9 27 and it may be difficult to determine the 
most appropriate chief complaint in an acute situation. Further-
more, in case of several symptoms, there are, to date, no guide-
lines on how to prioritize symptoms, thus placing the decision 
on the triaging nurse, which implies a risk to the patient of being 
assigned a misleading chief complaint—a potential source of 
misclassification. Also, chief complaint combinations/interac-
tions may be an important factor in identifying high- risk ED 
patients. This is not touched on in this study due to the exclusion 
of patients assigned with two specific chief complaints.28 This is 
an area of interest in future research.

Third, we included a group with no chief complaint regis-
tered. The discharge diagnoses of this group indicated that it was 
a heterogenous group of medical and surgical patients and with 
different triage colors. The reason why these patients were not 
given a chief complaint is unknown. One possible explanation 
could be that the patients’ presenting symptoms were unspecific 
and none of the chief complaints predefined by DEPT fitted. 
However, lack of registration of chief complaint is another 
possible explanation and it is therefore another potential source 
of misclassification.

This is a single- center study and the result cannot therefore 
by definition be directly generalized to other EDs. However, 
the study population was comparable with other ED studies in 
terms of age, gender, admission rate and mortality,6–10 indicating 
that the results can be generalizable. This said, it is important to 
notice that the generalizability is limited due to the Danish set- up 
where patients suspected of cardiac arrest due to thrombosis, 

STEMI or stroke are not seen in the ED, but directly sent to a 
specialized department.

This study may be used as an impetus to more ED symptom- 
based research in general. As discussed, identification of risk 
factors among the chief complaints as well as the link between 
discharge diagnoses and chief complaint, and even combina-
tions/interactions of chief complaints, is an essential area to focus 
future research on. This knowledge may contribute to the devel-
opment or improvement of standardized ED algorithms and risk 
stratification tools, potentially improving patient outcomes.

CONCLUSION
This study shows that chief complaint is associated with 30- day 
mortality and readmission in a mixed ED population. Patients 
with dyspnea stood out as very frequent with high mortality 
and readmission. The unspecific complaints ALOC and unwell 
also had high mortality. GI bleeding was the surgical complaint 
with the highest mortality. Patients with fever/infection, nausea, 
vomiting and diarrhea, and abdominal symptoms were more 
often readmitted within 30 days. Second, we found that ALOC 
and dyspnea stood out in terms of a high 1- year mortality at 24% 
and 23%, respectively. Overall, chief complaint at presentation 
carries important information that may assist in improving initial 
diagnostic workup and treatment and patient flow in the ED.
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