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Abstract
Background Nonspecific discharge diagnoses after acute hospital courses represent patients discharged without an 
established cause of their complaints. These patients should have a low risk of adverse outcomes as serious conditions 
should have been ruled out. We aimed to investigate the mortality and readmissions following nonspecific discharge 
diagnoses compared to disease-specific diagnoses and assessed different nonspecific subgroups.

Methods Register-based cohort study including hospital courses beginning in emergency departments across 3 
regions of Denmark during March 2019–February 2020. We identified nonspecific diagnoses from the R- and Z03-
chapter in the ICD-10 classification and excluded injuries, among others—remaining diagnoses were considered 
disease-specific. Outcomes were 30-day mortality and readmission, the groups were compared by Cox regression 
hazard ratios (HR), unadjusted and adjusted for socioeconomics, comorbidity, administrative information and 
laboratory results. We stratified into short (3–<12 h) or lengthier (12–168 h) hospital courses.

Results We included 192,185 hospital courses where nonspecific discharge diagnoses accounted for 50.7% of short 
and 25.9% of lengthier discharges. The cumulative risk of mortality for nonspecific vs. disease-specific discharge 
diagnoses was 0.6% (0.6–0.7%) vs. 0.8% (0.7–0.9%) after short and 1.6% (1.5–1.7%) vs. 2.6% (2.5–2.7%) after lengthier 
courses with adjusted HRs of 0.97 (0.83–1.13) and 0.94 (0.85–1.05), respectively. The cumulative risk of readmission 
for nonspecific vs. disease-specific discharge diagnoses was 7.3% (7.1–7.5%) vs. 8.4% (8.2–8.6%) after short and 11.1% 
(10.8–11.5%) vs. 13.7% (13.4–13.9%) after lengthier courses with adjusted HRs of 0.94 (0.90–0.98) and 0.95 (0.91–0.99), 
respectively. We identified 50 clinical subgroups of nonspecific diagnoses, of which Abdominal pain (n = 12,462; 17.1%) 
and Chest pain (n = 9,599; 13.1%) were the most frequent. The subgroups described differences in characteristics 
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Background
As the main purpose of emergency departments (ED) 
is to establish and treat diagnoses that need acute treat-
ment, some presentations can await non-acute workup 
[1, 2]. Therefore, patients can be discharged without an 
established diagnosis, for instance when symptoms are 
thought transitory and unrelated to diseases or when the 
patient can be safely discharged to further diagnostics at 
general practitioners (GP) or outpatient clinics. Accord-
ing to the International Classification of Diseases 10th 
revision (ICD-10), patients who are discharged without 
an established diagnosis should be registered with a non-
specific primary discharge diagnosis [3]. Thereby, non-
specific primary discharge diagnoses represent patients 
that does not have an established diagnosis at discharge. 
This practice is frequent, as nonspecific diagnoses are 
registered for 15–50% of acute hospital discharges in 
increasing numbers [4–11]. Since serious or life-threat-
ening conditions should have been ruled out and the 
patient appear clinically stable and fit for discharge, a 
good short-term prognosis should be expected. How-
ever, some studies have reported a 30-day risk of mortal-
ity at 0.8-3% and a risk of acute readmissions as high as 
30% for patients with nonspecific diagnoses [8–15]. Fur-
ther, of all deaths within 8 or 30 days after ED discharge, 
11–20% have been reported to be preceded by a non-
specific discharge diagnosis [10, 12, 14, 16]. Some have 
reported a higher occurrence of nonspecific discharge 
diagnoses after arriving by ambulance, in metropolitan 
areas, for both young children and the oldest patients, 
men, and non-Caucasians [4, 11], but the associations are 
ambiguous [13]. However, direct comparisons of patients 
discharged with nonspecific and disease-specific diag-
noses, adjusting for relevant confounders, have not been 
conducted.

The aim of this paper was to investigate patient char-
acteristics, mortality and readmissions for patients dis-
charged from acute hospital courses with nonspecific 
diagnoses and to compare them with patients discharged 
with disease-specific diagnoses. Further, we aimed to 
identify clinically homogenous subgroups of nonspecific 
diagnoses and assess each group’s characteristics and risk 
of outcomes.

Methods
We conducted a register-based cohort study including 
hospital courses beginning in EDs across three regions of 
Denmark from March 1, 2019, to February 28, 2020.

Setting
Denmark has a population of 5.8 m, with five organiza-
tional regions responsible for running public hospitals 
and emergency medical services (EMS), among oth-
ers [17, 18]. Denmark employs a tax-funded, universal 
healthcare and welfare system, including examination, 
diagnostics and treatment at public hospitals. Access 
to acute care requires a referral from GPs, out-of-hours 
doctors or EMS by pre-hospital physical or telephonic 
evaluation to limit unnecessary contacts, although self-
referrals are treated if they need immediate treatment [2, 
17, 18]. Some conditions are brought directly to special-
ized departments, most notably ST-elevated myocardial 
infarction, stroke with thrombolysis potential and, in 
some instances, worsening of a known condition [19]. 
The Capital Region has a different setup for handling out-
of-hours GP services, as these are handled in separate ED 
tracks rather than at GPs [5, 18]. Patients can typically 
stay under the EDs responsibility for up to 48 h in emer-
gency wards [19]. 

Study population
We included hospital courses beginning in EDs (Sup-
plementary Table S1) by adults (≥ 18 years of age) with 
a permanent CPR number. The hospital courses could 
extend into inpatient wards if the patient was transferred 
for further observation. We did not consider hospital 
courses starting or ending in the North or Central Den-
mark Region due to a incomplete data (missing depart-
ment codes and laboratory information, respectively). 
We excluded patients who left against medical advice 
(ICD-10: DZ766*), diagnoses related to pregnancy, birth 
or the postpartum period (ICD-10: DO*, DZ3*, DZ038O, 
DZ038M), patients discharged with diagnoses of injury 
or trauma (as the abundance of patients with minor 
trauma have a distinctly good prognosis after discharge) 
[5, 20], discharges from psychiatric departments, miss-
ing sociodemographic information, patients with regis-
tered palliative care (ICD-10: DZ515* or procedure-code 

with mean age 41.9 to 80.8 years and mean length of stay 7.1 to 59.5 h, and outcomes with < 0.2–8.1% risk of 30-day 
mortality and 3.5–22.6% risk of 30-day readmission.

Conclusions In unadjusted analyses, nonspecific diagnoses had a lower risk of mortality and readmission than 
disease-specific diagnoses but had a similar risk after adjustments. We identified 509 clinical subgroups of nonspecific 
diagnoses with vastly different characteristics and prognosis.

Keywords Ill-defined diagnoses, Unspecific diagnoses, Diagnostic error, Diagnostically unresolved, Emergency 
medicine, Acute medicine, Urgent care
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BXB), administrative codes from the R and Z chapters 
(Supplementary table S2), hospital courses lasting < 3 (to 
exclude brief out-of-hours consultations) or ≥ 168 h, and 
mortality during stay or the day of discharge (Fig. 1). If a 
patient was eligible for inclusion more than once, we only 
included the first hospital course. In the Danish National 
Patient Registry (DNPR), there is one contact for each 
stay or consultation at a specific department. For each 
contact, a primary diagnosis must be registered along 
with optional secondary diagnoses. Hospital courses 
were formed by combining individual contacts within 

4  h, including both somatic and psychiatric contacts 
using the %DNPR_contact_combine SAS-macro (Gre-
gersen et al., unpublished).

Outcomes and exposure
The primary outcomes were post-discharge 30-day mor-
tality and 30-day readmission. A readmission was defined 
as a new hospital course initiated acutely and lasting for 
≥ 12 h. Among secondary outcomes, we examined death 
causes (natural: old age or disease; unnatural: trauma, 
violence or suicide), the primary discharge diagnosis 

Fig. 1 Inclusion and exclusion flow diagram
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at readmissions (nonspecific or disease-specific), 7-day 
mortality and 7-day readmission.

The exposure was whether the primary discharge diag-
nosis (the final primary diagnosis at the end of the full 
hospital course) was nonspecific or disease-specific. Per 
ICD-10 guidelines, a diagnosis code from the R chapter 
should only be registered when there is no established 
or likely diagnosis [3]. Likewise, the Z03 chapter is used 
for patients observed and examined under suspicion of 
certain conditions that ended up being ruled out or not 
fully established [3]. Three medical doctors (authors RG, 
KHM and MBC) reviewed all registered primary diagno-
ses from the R and Z chapters and separated them into 
disease-specific, nonspecific or administrative groups in 
an ED setting. Disagreements were settled by discussion. 
After the exclusion of codes defining injuries, pregnancy-
related and administrative diagnoses, disease-specific 
codes from the R and Z chapter were grouped with the 
remaining ICD-10 chapters to form the disease-specific 
group and the remaining R and Z03 codes were consid-
ered nonspecific (Supplementary table S2).

To further explore if different nonspecific discharge 
symptoms have dissimilar characteristics or risks, the 
same authors reviewed the nonspecific diagnoses and 
grouped these into clinically homogenous subgroups 
(e.g., Abdominal pain, Vertigo, etc., Supplementary Table 
S2).

Covariates
We examined sociodemographics, comorbidity, admin-
istrative information and laboratory results [5]. Sociode-
mographics were registered at the index date or the end 
of the previous calendar year and included age, sex, edu-
cational level, personal disposable income in quintiles 
compared to the general population, source of income, 
civil status, co-habitation and a combined measure of 
immigration and country of origin. Comorbidity was 
assessed by the M3 Comorbidity Index from primary and 
secondary in- or outpatient hospital diagnoses until 10 
years prior to the primary hospital course [21]. Admin-
istrative information included time and day of discharge 
and arrival as well as length of stay. We identified the 16 
most frequently used routine acute blood tests (hemo-
globin, leukocytes, thrombocytes, prothrombin inter-
national normalized ratio [INR], sodium, potassium, 
creatinine, estimated glomerular filtration rate [eGFR], 
albumin, bilirubin, alanine transaminase [ALAT], alka-
line phosphatase [ASAT], amylase, C-reactive protein, 
glucose and lactate dehydrogenase) during the hospital 
course ± 6 h. Among these, we assessed whether at least 
5 different results were analyzed (as a proxy of whether 
a full blood analysis was conducted) and the number of 
tests outside the registered reference range, using the lat-
est test if repeated tests were available [22]. 

Data sources
We used the Bispebjerg Acute Cohort [5] containing 
information from the DNPR [23], the Register of Labora-
tory Results for Research (RLRR) [24], the Central Per-
son Register (CPR) [25], the Danish Register of Causes 
of Death [26], the Danish Education Register [27] and 
the Income Statistics Register [28], including data from 
2003 and onwards. Linkage was done through the unique 
CPR number [17]. The DNPR includes all contacts to 
public hospitals in Denmark, classified as either acute or 
elective.

Statistical methods
Continuous baseline characteristics were presented by 
median, first and third quartiles (Q1;Q3) and categorial 
variables by number and percentage (%). The outcomes 
were analyzed as cumulative incidences with a 95% confi-
dence interval (CI). Unadjusted and adjusted Cox regres-
sion analyses were presented as hazard ratios (HR). We 
adjusted for demographics (age and sex), socioeconom-
ics, comorbidity (M3 score and a binary indicator of any 
M3 cancer diagnosis), administrative information and 
laboratory results (binary indicator of laboratory results 
and number of abnormal results). Death was considered a 
competing risk of readmission. Analyzes and results were 
stratified by total length-of-stay as either short (3–12 h) 
or lengthier (12–168  h) hospital courses. Assumption 
of proportional hazards was assessed by inspecting the 
cumulative sums of Martingale-based and Schoenfeld 
residuals and testing the significance of an interaction 
between the exposure and time. For each of the identified 
clinical subgroups among patients with nonspecific diag-
noses, we assessed age, sex, M3 score, length-of-stay and 
30-day risk of mortality and readmission. Due to rules of 
data protection, groups with < 5 events were censored. 
Reporting adhered to RECORD guidelines [29]. 

Results
We included 192,185 hospital courses of unique patients 
(Fig.  1). Of these, 93,301 (48.5%) had a short hospital 
course (< 12  h). Nonspecific discharge diagnoses were 
registered for 50.7% of short and 25.9% of lengthier hos-
pital courses (Table 1). Patients discharged with nonspe-
cific diagnoses after short hospital courses were more 
often female and had blood samples analyzed more fre-
quently but were comparable in age, comorbidity and 
socioeconomics with patients with disease-specific diag-
noses. Patients with lengthier courses and nonspecific 
discharge diagnoses were slightly younger, more often 
female, more often in employment or studying, more 
often unmarried, less frequently living alone, were less 
often of Danish origin, had a notably shorter length-of-
stay (median 25.1 vs. 50.8 h) and fewer abnormal blood 
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test results compared to patients with disease-specific 
diagnoses.

The primary discharge diagnosis at readmissions was 
more often nonspecific again after an initial nonspecific 
discharge compared to a after an initial disease-specific 
discharge at 33.7% vs. 16.2% (p < 0.001).

Short hospital courses
After short hospital courses, discharges with nonspecific 
diagnoses preceded 45.0% of all mortality and 47.3% of 
readmissions within 30 days (Table  2). The cumulative 
risk of mortality was 0.6% (0.6–0.7%) for nonspecific and 
0.8% (0.7–0.9%) for disease-specific discharge diagnoses 
(Fig.  2) with an unadjusted HR of 0.79 (0.68–0.92). The 
cumulative risk of readmission was 7.3% (7.1–7.5%) for 
patients with nonspecific and 8.4% (8.2–8.6%) for patients 

with disease-specific discharge diagnoses with an unad-
justed HR of 0.87 (0.83–0.91). Adjustments diminished 
the difference in mortality HR of 0.97 (0.83–1.13) and 
readmission HR of 0.94 (0.90–0.98) (see Supplementary 
Table S3 for stepwise adjustments).

Lengthier hospital courses
After lengthier hospital courses, discharges with nonspe-
cific diagnoses preceded 17.8% of all mortality and 22.2% 
of readmissions within 30 days (Table 2). The cumulative 
risk of mortality was 1.6% (1.5–1.7%) for nonspecific and 
2.6% (2.5–2.7%) for disease-specific discharge diagnoses 
(Fig.  2) with an unadjusted HR of 0.62 (0.55–0.68). The 
HR increased and became insignificant after adjustment 
at 0.94 (0.85–1.05). The cumulative risk of readmission 
was 11.1% (10.8–11.5%) for patients with nonspecific and 

Table 1 Patient characteristics, administrative and biochemical information for included patients, stratified by total contact length and 
nonspecific or disease-specific discharge diagnosis

Short hospital course Lengthier hospital course
Nonspecific 
diagnoses
n = 47,308 (50.7%)

Disease-specific 
diagnoses
n = 45,993 (49.3%)

Nonspecific 
diagnoses
n = 25,642 (25.9%)

Disease-spe-
cific diagnoses
n = 73,242 
(74.1%)

Age Median (Q1-Q3) 56.0 (38.0–72.0) 56.0 (39.0–72.0) 66.0 (47.0–78.0) 69.0 (53.0–79.0)
Sex Female 54.2% 50.5% 52.5% 49.1%
M3 Score 0 36.9% 36.9% 26.9% 23.1%

0 to < 1 46.2% 45.2% 47.6% 46.1%
1 to < 2 12.0% 12.7% 17.2% 20.7%
≥ 2 4.9% 5.2% 8.3% 10.1%

Educational level Missing or no primary education 1.9% 1.9% 2.0% 2.2%
Primary or lower secondary (ISCED 0–2) 32.1% 31.4% 36.2% 36.7%
Upper secondary or post-secondary, non-tertiary 
(ISCED 3–4)

40.3% 40.7% 39.9% 40.1%

Short-cycle tertiary or above (ISCED 5–8) 25.7% 26.0% 21.9% 21.0%
Source of income Active employment or student 49.5% 49.7% 35.7% 30.8%

Unemployed, sick leave, absence allowance etc. 9.6% 9.5% 8.2% 7.1%
Disability pensioner 7.5% 7.1% 8.2% 7.9%
Old age pensioner and early retirement benefit 33.5% 33.6% 47.9% 54.1%

Civil status Married 44.4% 43.9% 44.2% 44.7%
Unmarried 30.1% 30.5% 23.2% 20.7%
Divorced 15.5% 15.7% 16.7% 16.8%
Widowed 10.0% 9.9% 16.0% 17.8%

Co-habitation Single, living alone 33.0% 33.4% 38.6% 40.9%
Single, living with at least one other person 9.5% 10.1% 7.3% 6.9%
Couples, living with at least one other person 57.5% 56.5% 54.1% 52.1%

Origin Danish origin 83.3% 84.6% 88.9% 91.0%
Western origin: Immigrant or descendant of 
immigrants

4.3% 4.2% 3.4% 3.3%

Non-western origin: Immigrant or descendant 12.4% 11.2% 7.7% 5.7%
Length-of-stay Median (Q1-Q3) 5.2 (4.0-7.1) 5.1 (3.9–7.1) 25.2 (18.1–49.5) 50.9 (24.7–96.0)
Laboratory results No or few (< 4) blood tests 23.2% 32.0% 8.7% 8.3%

Blood tests, 0–1 abnormal result 34.6% 23.0% 29.4% 15.8%
Blood tests, 2–3 abnormal results 28.8% 27.4% 33.6% 30.8%
Blood tests, 4 + abnormal results 13.5% 17.7% 28.3% 45.1%

Abbreviations ISCED = International Standard Classification of Education, M3 Score = M3 comorbidity index score, Q1 = first quartile, Q3 = third quartile
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13.7% (13.4–13.9%) for patients with disease-specific dis-
charge diagnoses with an unadjusted HR of 0.80 (0.77–
0.83). The HR increased but remained significant after 
adjustments at 0.95 (0.91–0.99).

Clinical subgroups
Among the 72,950 patients with a nonspecific discharge 
diagnosis, 337 different primary ICD-10 codes were 
registered. After reviewing them, we formed 38 clinical 
groups from the R chapter and 12 groups from the Z03 
chapter. The clinical subgroups varied notably in size 
(n = 35 to n = 12,462), mean age (41.9 to 80.8 years) and 
mean length of stay (7.1 to 59.5 h), among others (Sup-
plementary Table S3). Abdominal pain and Chest pain 
were the biggest groups and accounted for 17.1% and 
13.1% of all patients with nonspecific diagnoses, respec-
tively. Among the 20 largest groups, the risk of mortal-
ity within 30 days was below the censored threshold (< 5 
events) for some groups (Vertigo, Headache and Palpita-
tions), and else differed from 0.2% (0.1–0.3%) for Chest 
pain to 8.1% (6.5–10.2%) for Observation for suspected 
cancer (Table 3). The risk of 30-day readmission was low-
est for Palpitations at 3.5% (2.7–4.7%) and highest for 
Observation for suspected cancer at 22.6% (20.2–25.3%). 
In the groups not among the 20 most frequent, some had 

a notably high risk of outcomes: Ascites (n = 139; 15.0% 
30-day mortality; 33.5% 30-day readmission), Icterus 
(n = 126; 7.1% 30-day mortality; 27.6% 30-day readmis-
sion), Chronic pain (n = 120; 17.4% 30-day readmission), 
and Abnormal weight loss and cachexia (n = 72; 9.6% 
30-day mortality; 20.6% 30-day readmission) (Supple-
mentary table S3). Excluding these four aforementioned 
smaller groups with high risk did not alter the overall risk 
estimates.

Discussion
In this cohort study, we identified a reduced risk of 30-day 
mortality and readmission for patients with a nonspecific 
primary discharge diagnosis compared with patients dis-
charged with a disease-specific primary diagnosis after 
both short and lengthier hospital courses beginning in 
the ED. However, after adjustments for confounders, this 
reduced risk of mortality turned insignificant and dimin-
ished notably for readmissions. Nonspecific discharge 
diagnoses were frequent and accounted for almost half 
of the adverse outcomes after short hospital courses and 
about one-fifth after lengthier courses. Patients with non-
specific discharge diagnoses were a heterogenous group 
from which we identified 50 different clinical subgroups 

Fig. 2 Cumulative incidence plots of mortality and readmission for patients discharged with nonspecific and disease-specific diagnoses up to 30 days 
from discharge, stratified into short and lengthier hospital courses
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describing a wide span of causes, patient characteristics 
and risks of both death and readmission.

Clinically, patients with nonspecific diagnoses should 
represent patients that are discharged without an estab-
lished diagnosis: either believed without acute diseases or 
with diseases that do not need to be fully established in 
an acute setting [3]. With these results, it is reasonable 
to question if the prognosis is as favorable as should be 
expected, given the clinical context. This does not imply 
that all patients discharged without an established diag-
nosis are without diseases—but those awaiting further 
diagnostics should have a solid plan for follow-up with-
out dying or needing acute readmissions. It is possible 
that some patients are discharged with the purpose of 
dying at home, thus full diagnostics are not conducted, 
resulting in a nonspecific diagnosis and expected poor 
prognosis. We sought to mitigate this by excluding 
patients in palliative care. While we demonstrated that 
patients with nonspecific diagnoses are a diverse group 
representing different clinical subgroups, the same is true 
for patients with disease-specific diagnoses, comprising a 
wide range of patient characteristics, clinical conditions 

and prognoses. It is important to remember that these 
patients are treated as needed, given their disease-spe-
cific diagnosis. Thereby, these comparisons mainly high-
light that patients who are discharged with nonspecific 
diagnoses should be treated with almost the same cau-
tion of adverse outcomes as patients discharged with and 
treated for established diseases.

A cause for the adverse outcomes could be diagnos-
tic errors, where diseases are not recognized during the 
acute contact and are, therefore, missed or delayed [30–
33]. Diagnostic errors can occur from unacknowledged 
cognitive biases, causing impaired decision-making dur-
ing the diagnostic process [33–35]. Emergency physi-
cians are prone to diagnostic errors due to the sheer 
amount of patients, complex presentations and the need 
for timely and accurate diagnoses to avoid overcrowding 
[31, 36]. Diagnostic errors among patients transferred 
from emergency departments (ED) are frequent but 
remain unexplored after discharge [37]. We only con-
sidered the discharge diagnoses of a completed hospital 
course, as those display that the patient has been deemed 
fit for discharge.

Table 3 Basic characteristics, risk of mortality and readmission for all patients discharged with nonspecific diagnoses for the 20 most 
frequent clinical subgroups
Group N Age, 

mean
Fe-
male,
%

M3 
Score, 
mean

LOS 
(hours), 
mean

Risk of mortality 
within 30 days, %
(95% CI)

Risk of readmis-
sion within 30 
days, %
(95% CI)

All R and Z03 72,950 57.3 53.6% 0.55 18 1.0% (0.9–1.1%) 8.6% (8.4–8.9%)
All R 58,924 56.9 54.1% 0.55 17.6 0.9% (0.9-1.0%) 8.8% (8.6-9.0%)
Chest pain 9599 55.1 50.8% 0.45 11.1 0.2% (0.1–0.3%) 4.5% (4.2–4.9%)
Palpitations 1299 50.9 63.8% 0.33 7.8 Censored, few events 3.5% (2.7–4.7%)
Abnormal breathing 3788 64.2 55.9% 0.89 22.3 2.7% (2.3–3.3%) 12.5% (11.5–13.6%)
Epistaxis and oropharyngeal bleeding 1160 69.6 45.6% 0.73 11.2 1.2% (0.7-2.0%) 10.6% (9.2–12.3%)
Abdominal pain 12,462 46.9 64.3% 0.41 15.2 0.5% (0.4–0.6%) 9.7% (9.2–10.1%)
Nausea or vomiting 998 56.3 61.1% 0.68 21.7 1.7% (1.1–2.7%) 13.7% (11.6–16.1%)
Symptoms and signs involving the nervous and 
musculoskeletal systems

2421 54.9 58.3% 0.49 26.7 0.2% (0.1–0.6%) 7.4% (6.4–8.5%)

Tendency to fall 958 80.8 54.0% 1.03 48.3 2.3% (1.5–3.5%) 16.0% (14.1–18.2%)
Seizures 1122 51.7 39.3% 0.79 22.1 1.1% (0.6–1.8%) 9.1% (7.8–10.5%)
Vertigo 2921 64.3 59.3% 0.48 18.3 Censored, few events 6.0% (5.2-7.0%)
Headache, unspecified 2578 47.6 62.6% 0.34 13.7 Censored, few events 7.5% (6.5–8.7%)
Symptoms regarding urination and urinary tract 2495 71.6 15.3% 0.77 26.2 2.1% (1.6–2.8%) 16.1% (14.7–17.7%)
Malaise or fatigue 2214 63.1 56.1% 0.64 10.8 1.4% (1.0-1.9%) 8.4% (7.5–9.5%)
Fainting 4708 62 49.2% 0.52 20.5 0.4% (0.3–0.6%) 5.9% (5.3–6.5%)
Fever 1046 53.9 43.0% 0.64 32.1 1.3% (0.8–2.4%) 14.6% (12.9–16.7%)
Acute pain, unspecified 3460 56.5 59.0% 0.51 10.6 0.8% (0.6–1.2%) 7.8% (6.9–8.8%)
All Z03 14,026 59.5 51.3% 0.56 19.7 1.2% (1.0-1.4%) 8.1% (7.6–8.6%)
Observation for suspected myocardial infarction 2656 61.7 47.6% 0.58 21.1 0.3% (0.1–0.5%) 5.3% (4.6–6.1%)
Observation for suspected cancer 833 69.3 43.0% 0.6 58.8 8.1% (6.5–10.2%) 22.6% (20.2–25.3%)
Observation for concussion 1526 59.3 49.4% 0.61 10.2 1.0% (0.7–1.7%) 6.7% (5.6-8.0%)
Observation for unspecified disease or condition 4973 56.5 53.3% 0.55 12.3 1.0% (0.8–1.3%) 8.4% (7.6–9.3%)
Cells with < 5 events are censored

Abbreviations CI = confidence interval, LOS = length-of-stay
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Our findings on mortality and readmission are largely 
in concordance with other studies. A study on non-
trauma ED visits in the North Denmark Region between 
2014 and 2016 presented a high risk of 30-day mortal-
ity for R diagnoses at 0.8% after short stays (4–24 h) and 
1.1% after very short stays (< 4  h) [10]. Further, a UK 
study on 6760 elderly patients discharged from inter-
nal medicine and geriatric wards revealed a 0.9% and 
1.8% risk of 30-day post-discharge mortality, and 10.5% 
and 9.7% risk of 30-day readmission for R diagnoses and 
other codes, respectively [13]. Our study adds valuable 
information that most of the difference in risk of mortal-
ity and readmission is explained by differences in patient 
characteristics, administrative information and biochem-
ical analyses. A study from Iceland investigated 30,221 
ED discharges and found a reduced 30-day mortality for 
R diagnoses compared to other discharge diagnoses with 
an HR of 0.60 adjusted for age and sex [16], slightly lower 
than this study’s HR. However, as unspecific diagnoses 
are found in both the Z03 and R chapters, no studies 
have focused on the full effect of nonspecific diagnoses 
at discharge.

Acute readmissions can have different causes, such as 
exacerbation of symptoms, uncertainty, anxiety or new, 
unrelated symptoms. Readmissions might also occur as 
a natural part of a diagnostic work-up, where patients 
with mild, nonspecific symptoms are discharged and 
instructed to return if the condition worsens. To disre-
gard brief re-evaluations, we only considered acute read-
missions with a total length of stay of at least 12  h. Of 
the patients discharged with nonspecific diagnoses and 
experiencing acute readmission, 33.7% were re-assigned 
a nonspecific diagnosis at the readmission and thereby 
remained diagnostically unclear. Another study found an 
increased risk of obtaining an R diagnosis at readmission 
with HR of 1.6 (1.3–1.8) after discharge with a primary R 
diagnosis compared to other diagnoses [13]. 

In our study, we discovered a very low risk of 30-day 
mortality and readmission for symptoms primarily con-
sidered related to the cardiovascular system, such as 
Chest pain, Fainting, Observation for suspected myocar-
dial infarction and Palpitations, indicating good rule-
out tests such as ECG and high-sensitivity troponins 
available to supplement good history taking and clinical 
assessment. A previous study from the US has described 
an 8.6% risk of 7-day revisits among patients discharged 
with nonspecific chest pain [38]. However, only 1.2–2.7% 
of all their patients needed inpatient care (comparable 
with our 30-day readmission rate of 4.5%) and < 0.5% 
had acute coronary syndrome. In a Finnish study, 6.1% of 
all ED visits were discharged with nonspecific abdomi-
nal pain, of which 3.0% had a revisit within the first 48 h 
[39]. This is comparable to our findings, where nonspe-
cific abdominal pain was the largest group, constituting 

6.5% of all included hospital courses (17% of those with 
nonspecific diagnoses) and entailed a low risk of mortal-
ity but a notable risk of acute readmission at 9.7% within 
30 days. Further, they also found that two-thirds received 
a new nonspecific diagnosis at the revisit and immediate 
surgical treatment was only needed for < 0.1% [39]. 

Limitations
Differences between countries, most importantly differ-
ences in mandatory referral, GP accessibility and health 
care financial models, might cause differences in ED 
populations and affect external validity and generaliza-
tion [2]. However, the mean age of patients with lengthier 
hospital courses in this study was comparable to those 
admitted from EDs in an American study and the 7-day 
mortality for patients discharged from the ED was com-
parable to the 7-day mortality of shorter hospital courses 
in this present study, considering we excluded injuries 
[40]. With this study, we developed rather strict inclusion 
and exclusion criteria to mimic a “normal” non-trauma 
ED population. Thereby, our results appear comparable 
to Western countries. Other strengths of the study were 
the unselected study population, large sample size and 
relevant variables for adjustments. Further, we conducted 
the study before SARS-CoV-19 affected the workflow of 
EDs.

For this study, we assumed that the nonspecific diag-
noses have been registered in concordance with the 
registration guidelines and represent patients that are 
discharged without an established diagnosis. The valid-
ity of R and/or Z03 discharge codes has not been inves-
tigated, but data from the DNPR are generally considered 
of high validity [23]. However, there is a risk of misreg-
istration—both nonspecific diagnoses that should rather 
have been coded as specific diseases and specific diseases 
that was not sufficiently supported and should have been 
coded as a nonspecific diagnosis. Also, it is uncertain 
whether the adverse outcomes are related to the primary 
discharge and with increasing follow-up duration, there 
is an increasing risk that the adverse events are unrelated. 
However, sensitivity analyses of 7-day outcomes did not 
alter the results substantially.

Conclusions
The risk of short-term mortality and readmission for 
patients with nonspecific diagnoses is low in absolute 
numbers, but these patients are not to be disregarded 
as risk-free patients. When adjusting for confounders, 
the risk is comparable to that of patients with disease-
specific diagnoses. Our findings are relevant to clinicians 
discharging adult ED or acute inpatients in a broad range 
of clinical specialties. Due to the frequency and risk of 
nonspecific diagnoses, they constitute a relevant focus 
for improving post-discharge outcomes for patients with 
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acute hospital needs. Identifying subgroups revealed dis-
parities in characteristics and risks which might be used 
in risk stratification going forward.
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