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Summary

Introduction

OBJECTIVE: To determine the proportion of correct emer-
gency department (ED) diagnoses and of hospital discharge
diagnoses, in comparison with final diagnoses at the end
of a 30-day follow-up, in patients presenting with nonspe-
cific complaints (NSCs) to the ED; to determine differen-
ces between male and female patients in the proportion of
missed diagnoses.

METHODS: Prospective observational study. Diagnoses
made at the ED, hospital discharge diagnoses, and final dia-
gnoses were compared.

RESULTS: Of 22,782 nontrauma patients presenting to the
ED from May 2007 until May 2009, 9,926 were triaged
as emergency severity index level 2 or 3, of whom 789
presented with NSCs. After exclusion of 217 patients, 572
were included for final analysis.

The final diagnosis at the end of follow-up was taken to be
the correct “gold standard” diagnosis. In 263 (46.0%) pa-
tients, this corresponded to the primary ED diagnosis, and
in 292 (51%) patients to the hospital discharge diagnosis.
The most frequent final diagnoses were urinary tract infec-
tions (n = 49), electrolyte disorders (n = 40) and pneumo-
nia (n = 37), and were correctly diagnosed at the ED in 23,
21 and 27 patients, respectively. Of the twelve most com-
mon diagnoses (corresponding to 354 patients), functional
impairment was most frequently missed. Among these 354
patients, diagnoses were significantly more often missed in
women than in men (142 of 231 [62%] women vs 57 of 123
[46%)] men, p = 0.004).

CONCLUSION: Patients presenting to the ED with NSCs
present a diagnostic challenge. New diagnostic tools are
needed to help in the diagnosis of these patients.

ClinicalTrials.gov registration number: NCT00920491

Key words: nonspecific complaints; correct diagnoses;
emergency department

Nonspecific complaints (NSCs) are prevalent in about 20%
of elderly patients presenting to the emergency department
(ED) [1, 2]. These patients are characterised by multiple
comorbidities, polypharmacy and atypical disease present-
ation [3—6]. Altered mental status or inadequate ability to
communicate may further increase diagnostic difficulties,
especially when taking the history. Moreover, illness sever-
ity tends to be underestimated, leading to delayed or in-
correct diagnosis and treatment, and increasing the risk of
disability or death [7—12]. Although elderly patients ac-
count for an increasing number of ED visits [3, 13], little
is known about the proportion of correct ED diagnoses in
these patients. We therefore performed a prospective obser-
vational study including patients presenting with NSCs to
the ED. The aim was to determine the proportion of correct
ED diagnoses and of hospital discharge diagnoses, in com-
parison with final diagnoses at the end of a 30 day follow-
up, and to determine differences between male and female
patients in the proportion of missed diagnoses.

Methods

Study design

This prospective observational study with a 30-day follow-
up was conducted from May 24th 2007 through to May
14th 2009. The study was performed at the ED of Basel
University Hospital, a 700-bed tertiary care facility. The
study protocol was approved by the local ethics committee,
and all patients signed an informed consent form.

A validated German version of the emergency severity in-
dex (ESI) was used to triage patients [14, 15]. All adult
(i.e. =18 years) nontrauma patients with an ESI of 2 or 3
whose vital parameters were not markedly out of range,
and who presented to the ED with nonspecific complaints
were eligible. Patients referred from other hospitals, pa-
tients who brought results of recent blood tests to the ED,
falsely enrolled patients with specific complaints or pa-
tients with vital parameters markedly out of range (systolic
blood pressure <80 mm Hg, heart rate >120 beats/minute,
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temperature >38.4 °C or <35.6 °C, respiratory rate >30
breaths/minute), patients who needed surgery, patients who

‘ 22782 non-trauma patients |

‘ 9926 ESl level 2 or 3 |

217 excluded

789 enrolled
114 with i data
49 with specific symptoms, falsely enrolled
10 with vital signs out of range
9 who received surgery
7 with recent blood test results

R 2 with trauma, falsely enrolled

572 included 21 information about reason of exclusion not

available

‘ 572 with a 30 day follow-up ‘

Figure 1

Overview of the enrolment of patients. ESI denotes emergency
severity index (level 1: requires immediate life-saving intervention;
level 2: high risk situation, confused, lethargic, disoriented, or
severe pain/distress; level 3: two or more resources are needed;
level 4: one resource is needed; level 5: no resource is needed)

Admission
[572 ED diagnoses \
263 (46%) correct
98 (17%) wrong hierarchy
211 (37%) missed g
455 (80%) identical with hospital
discharge diagnosis
L
Transfer \L
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572 hospital discharge diagnoses -;‘-!;_
292 (51%) correct 8
T
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Figure 2

Overview of the proportions of correct diagnoses.

Gold standard diagnosis: Final diagnosis, according to rules of the
10th International Classification of Diseases and Related Health
Problems (ICD-10), made independently by two physicians as
described above.

ED diagnoses (primary, i.e. first listed): The ED diagnoses that were
made by the emergency physicians at the end of the stay in the ED.
Hospital (i.e. Basel University Hospital) discharge diagnoses
(primary, i.e. first listed): Diagnoses from the hospital discharge
letters. If the patient was not hospitalised, the hospital discharge
diagnosis was identical with the ED diagnosis.

Correct diagnosis: Primary ED diagnosis or hospital discharge
diagnosis is identical with gold standard diagnosis.

Wrong hierarchy: The gold standard diagnosis was listed as a
secondary ED diagnosis, but not as the primary ED diagnosis.
Missed diagnosis: The gold standard diagnosis was not made at
the ED.

did not sign the informed consent form, and patients with
incomplete data were excluded. All patients were enrolled
consecutively, 24 hours a day, by a study team.

Measurements and outcomes

Three previously trained study physicians recorded the fol-
lowing data on the patients’ case report forms shortly after
admission: demographic baseline data, vital signs (pulse,
blood pressure, respiratory rate, and oxygen saturation), all
complaints (using a structured interview form), ESI, Glas-
gow Coma Scale score, medical history, physical examina-
tion, and electrocardiography. Venous blood samples were
taken from all patients; chest X-rays and urinalysis were
performed at the discretion of the treating physician. The
outcome measures were (i.) the proportion of correct dia-
gnoses made at the ED; (ii.) the proportion of correct hos-
pital discharge diagnoses, both in comparison to the fi-
nal gold standard diagnoses made at the end of a 30-day
follow-up; and (iii.) the difference between male and fe-
male patients in the proportion of missed diagnoses.

Definitions

Non-specific complaints: complaints (i.) for which there
were no evidence-based management protocols for emer-
gency physicians; (ii.) on the basis of which no initial
diagnosis could be made after the first assessment; (iii.)
with various possible or potential interpretations; or (iv.)
with little discriminative power in establishing a diagnosis;
(v.) absence of trauma, bleeding, fever, headache, chest
pain, abdominal pain, dyspnoea, cough, vertigo, nausea,
vomiting, diarrhoea, dysuria, swollen extremity, stroke-like
symptoms, syncope, palpitations, skin lesion, allergic reac-
tion, anxiety, psychotic symptoms, suicidal tendency, con-
fusion, intoxication or seizure. Examples of an NSC are
weakness, not feeling well, fatigue, inability to walk, or in-
ability to cope with usual daily activities.

Gold standard diagnosis: Final diagnosis, according to
rules of the 10th International Classification of Diseases
and Related Health Problems (ICD-10), made at the end of
a 30-day follow-up. Information to establish the gold stand-
ard diagnosis was collected from the patients’ general prac-
titioners or from hospital discharge reports. The gold stand-
ard diagnosis was established by two independent phys-
icians with longstanding experience, certified in internal
medicine. These two physicians did not make the ED or
hospital discharge diagnosis. In the case of disagreement,
patient records were reviewed and consensus was reached
by an expert panel, consisting of two physicians certified in
internal medicine and in emergency medicine, with at least
10 years of experience. If the patient was hospitalised more
than 30 days, the hospital discharge diagnosis was the same
as the gold standard diagnosis.

ED diagnoses (primary, i.e. first listed): The ED diagnoses
that were made by the emergency physicians (EPs) at the
end of the stay in the ED.

Hospital (i.e. Basel University Hospital) discharge dia-
gnoses (primary, i.e. first listed): Diagnoses taken from the
hospital discharge letters. If the patient was not hospital-
ised, the hospital discharge diagnosis was identical with the
ED diagnosis.
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Correct Diagnosis: Primary ED diagnosis or hospital dis-
charge diagnosis was identical with the gold standard dia-
gnosis.

Hierarchy problem: The gold standard diagnosis was listed
as a secondary ED diagnosis, but not as the primary ED
diagnosis.

Missed diagnosis: The gold standard diagnosis was not
made at the ED.

If the primary ED diagnosis was a narrow differential dia-
gnosis compatible with the gold standard diagnosis it was
classified as a correct diagnosis. If, however, the gold
standard diagnosis was one of numerous and highly vari-
able differential ED diagnoses, it was classified as a missed
diagnosis.

Statistical analysis

Statistical analysis was performed using IBM SPSS Statist-
ics 22. For the twelve most common ED diagnoses, sens-
itivity (true positives / (true positives + false negatives),
specificity (true negatives / (true negatives + false posit-
ives), and accuracy (true positives + true negatives) / (true
positives + true negatives + false positives + false neg-
atives) were calculated, relative to the gold standard dia-
gnoses [16].

To detect an association between the rate of missed dia-
gnoses and gender, the two proportion z test was used,
cross-tables were calculated and ¥ tests were performed.
Age and gender were compared with the unpaired t-test. A
p-value <0.05 was considered significant.

Results

A total of 22,782 nontrauma patients presented to the ED
during the study period from May 24th 2007 until May

Table 1: Patients’ baseline characteristics.

Total, n 572
Sex, n (%)
Male 220 (38)
Female 352 (62)
Age, years, median (range)
All 81 (25-101)
Male 79 (31-96)
Female 83 (25-101)

Admission to acute ward, n (%)

14th 2009. A total of 9,926 patients were triaged as ESI
level 2 or 3, of whom 789 presented with NSCs. After ex-
clusion of 217 patients fulfilling the exclusion criteria, 572
patients were included (fig. 1). Table 1 shows the baseline
characteristics of the patients. Median age was 81 years
(range 25-101), and 352 (61.5%) were female. Women
were significantly older (p <0.001). A total of 449 patients
were hospitalised, 123 were outpatients.

The primary ED diagnosis was correct in 263 (46%) pa-
tients, and a hierarchy problem occurred in 98 (17%) pa-
tients. The primary ED diagnosis and the primary hospital
discharge diagnosis were identical in 455 (80%) patients;
the primary hospital discharge diagnosis was correct in
292 (51%) patients (fig. 2). In 53 (9%) patients, the incor-
rect primary ED diagnosis was changed during the hospital
stay to a correct diagnosis. On the other hand, in 24 (4%)
patients, the primary ED diagnosis was correct, but was
changed during hospitalisation to an incorrect diagnosis.
Table 2 shows the 12 most common diagnoses at the ED,
representing a total of 354 patients. In this group of pa-
tients, a total of 155 (44%) diagnoses were correct. The
most often missed conditions were functional impairment,
depression or anxiety, and intoxication.

The three most common diagnoses identified were urinary
tract infection (UTI, 8.6%), electrolyte disorders (7.0%),
and pneumonia (6.5%). The sensitivity and specificity (ED
diagnosis compared with gold standard diagnosis) were
46.9% and 96.0% in UTI, 52.5% and 98.5% in electrolyte
disorders, and 67.6% and 98.9% in pneumonia, respect-
ively. Diagnostic accuracy was 91.8% in UTI, 95.3% in
electrolyte disorders and 96.9% in pneumonia.

Of these 354 patients, diagnoses were significantly more
often missed in women than in men (142 of 231 [61%]
women vs 57 of 123 men [46%], p = 0.004). Figure 3
shows the proportion of missed diagnoses for the 12 most
common diagnoses according to gender. The occurrence of
UTTI was significantly higher in women (7.0%) than in men
(1.6%). UTI was missed in 24 (60%) female patients, and
in 2 (22%) male patients (p = 0.04). There was no signific-
ant difference in gender in the other 11 most common dia-
gnoses.

Women diagnosed with UTI, electrolyte disorders or in-
toxication were significantly older than men (p = 0.024, p

55 * women

men

Heart failure EEG—
Dementia N—

Dehydration Emmm— |
Intoxication Mu—
Pneumonia S—i

Renal failure Mu—
Orthostasis E—

Electrolyt disorders EE—— G

Number of d diag
Functional impairment EE————
Depression/anxiety E—

Malignant neoplasie Mu—1f

* Urinary tract infection E————

Missed diagnoses by gender. Missed diagnoses are shown on the

ICU = Intensive Care Unit; SD = standard deviation

y-axis in absolute numbers and in percentages (above each bar).
Diagnoses are shown on the x-axis.

* The difference between men and women was significant (urinary
tract infection, p = 0.04).

All 228 (40) =
Male 97 (43)
Female 131 (57)
Admission to ICU, n (%)
All 30 (5)
Male 6 (53)
Female 14 (47)
Admission to geriatric ward or geriatric hospital,
n (%)
All 191 (33)
Male 53 (24)
Female 138 (39) Figure 3
Length of hospital stay, days, mean (SD)
All 6(12.7)
Male 9 (10.9)
Female 3(13.7)
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= 0.037 and p = 0.032, respectively). However, age had
no significant effect on the proportion of correct diagnoses
in these conditions. Patients with the correct diagnosis of
heart failure were older than patients for whom this dia-
gnosis was missed (p = 0.01).

Discussion

In this study we found that less than half of patients
presenting to the ED with NSCs were discharged from the
ED with a correct diagnosis. Diagnoses were more often
missed in women than in men. Moreover, the proportion of
correct diagnoses increased from 46% to only 51% during
hospitalisation. However, the twelve most frequent ED dia-
gnoses showed high accuracy, probably owing to the large
number of true negatives. For the same reason, the speci-
ficity was high. In contrast, sensitivity was low in all con-
ditions. Even pneumonia, with the highest rate of correct
diagnosis, was correctly identified in only 27 of 39 patients
(69%).

The low rate of correct diagnoses in patients with NSC
might be the result of various factors. As reported previ-
ously, atypical presentation of disease, the broad spectrum
of underlying diagnoses and difficulties in history taking in
an overcrowded ED present challenges for EPs, and may
therefore explain the low rate of correct diagnoses [1, 3-5,
8,12, 17, 18].

On the other hand, missed primary ED diagnoses were
only rarely corrected at discharge. There were even patients
whose correct initial diagnosis was subsequently changed
to a faulty diagnosis. This is surprising, given the fact that
workup is continued on the wards. Even though the aver-
age length of stay was 6 days, most patients were not given
a more accurate diagnosis during this period. It is conceiv-
able that the ward physicians were influenced by wrong
diagnoses given by the EPs [19]. Another possible explan-
ation is that in patients with NSCs, ward physicians are
encouraged to initiate a number of supplemental tests and
investigations owing to the broad spectrum of possible dia-
gnoses, which might mislead them even more.

Diagnoses were significantly more often missed in women
than in men. This is well known for other clinical situ-
ations, such as acute coronary syndrome and psychiatric

diseases [6, 20—22]. Women are at a greater risk of suffer-
ing from frailty [6, 20, 22, 23], which is consistent with the
greater prevalence of frailty in women in the present study.
Because frailty was often missed in our patients, this might
provide a possible explanation for the relatively large num-
ber of missed diagnoses in women. Moreover, UTIs were
more frequently missed in women than in men. This may
be due to the more nonspecific and generalised presenta-
tion of UTI in elderly women, and the low sensitivity and
specificity of urinalysis in detecting UTI [24, 25].

Another possible explanation for the frequency with which
UTI was missed in women was proposed by Webster [26],
who demonstrated that UTIs are often mislabelled with the
psychiatric diagnosis of somatisation disorder. The bias to-
wards psychogenic explanations — particularly in condi-
tions of obscure aetiology and nonspecific presentation —
certainly affects both women and men; however, this seems
to occur more frequently with female patients, and may
lead to inappropriate treatment [21].

In our study, women were older than men, but there was no
evident effect of age on the rate of correct diagnoses. Ex-
cept in patients suffering from heart failure, it was observed
that patients in whom the diagnosis was missed tended to
be younger (around 80 years old). Thus, it may be specu-
lated that diagnosing heart failure may be easier in very old
people (around 90 years old), and that in very old patients,
the presentation is more recognisable for EPs.

To our knowledge, this is the first prospective study that
analyses the proportion of correct diagnoses in patients
with NSC. The proportion of correct diagnoses in patients
with specific complaints was assessed in a previous study
at our ED, which showed that correct diagnoses were
reached in 87% of patients [27]. This is in line with results
from other studies in different settings in Europe [19, 28,
29]. In contrast to patients with NSCs, checklists and dia-
gnostic algorithms are available for patients with specific
complaints, and these have been shown to be useful in pre-
venting diagnostic errors [30].

Our study had several limitations. Firstly, the character-
istics of ED physicians and physicians working on wards
were not assessed. Thus, the influence of factors such as the
physician’s age and experience was not included in the ana-
lysis. Secondly, we assessed the outcome correct diagnos-

Table 2: Twelve most frequent emergency department (ED) diagnoses.
ED diagnosis All Correct Sensitivity Specificity Accuracy
n (%) n (%) % % %
Urinary tract infection 49 (8.6) 23 (47) 46.9 96.0 91.8
Electrolyte disorders 40 (7.0) 21 (53) 52.2 98.5 95.3
Pneumonia 37 (6.5) 25 (68) 67.6 98.9 96.9
Functional impairment 34 (6.0) 4(12) 11.8 84.4 80.1
Renal failure 33 (5.8) 13 (39) 394 99.3 95.8
Malignant neoplasm 32 (5.6) 18 (56) 56.3 98.9 96.5
Heart failure 26 (4.6) 12 (46) 46.2 99.1 96.7
Intoxications 24 (4.2) 8(33) 33.3 98.9 96.2
Dementia 23 (4.0) 10 (43) 43.5 98.5 96.3
Depression/anxiety 20 (3.5) 3 (15) 15.0 98.8 96.9
Orthostasis 19 (3.3) 9 (47) 47.4 99.8 98.1
Dehydration 17 (3.0) 9 (53) 52.9 99.1 97.7
Correct: primary ED diagnosis was identical with the gold standard diagnosis. Sensitivity, specificity, and accuracy were calculated relative to the
gold standard diagnosis. Sensitivity: true positives/(true positives + false negatives). Specificity: true negatives/(true negatives + false positives).
Accuracy: (true positives + true negatives) / (true positives + true negatives + false positives + false negatives).
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is, but not mortality. Thus, we are not able to determine
the influence on mortality of making wrong diagnoses or
of missing diagnoses. However, current quality standards
in our healthcare system require a diagnosis for every pa-
tient seen in the ED. Moreover, Diagnosis Related Groups
(DRGs) require a diagnosis to invoice hospitalised patients.
Thus, correct diagnosis might be an interesting outcome,
even though mortality was not assessed. Thirdly, a total of
114 patients were excluded because ER diagnoses were not
available. This was due to the fact that ER diagnoses were
written on paper and got lost. However, because these data
were lost randomly, we do not expect a selection bias. Fin-
ally, this was a single centre study and our study population
mainly consisted of elderly patients. Thus, our results can-
not be generalised.

In conclusion, we have shown that establishing diagnoses
in patients with NSC presenting to the ED is challenging.
Further research is needed to find diagnostic tools for these
patients.
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Figures (large format)

22782 non-trauma patients

9926 ESl level 2 or 3

789 enrolled

572 included

217 excluded

114 with incomplete data

49 with specific symptoms, falsely enrolled
10 with vital signs out of range

9 who received surgery

7 with recent blood test results

2 with trauma, falsely enrolled

21 information about reason of exclusion not
available

572 with a 30 day follow-up

Figure 1

Overview of the enrolment of patients. ESI denotes emergency severity index (level 1: requires immediate life-saving intervention; level 2: high
risk situation, confused, lethargic, disoriented, or severe pain/distress; level 3: two or more resources are needed; level 4: one resource is
needed; level 5: no resource is needed)
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Figure 2

Overview of the proportions of correct diagnoses.

Gold standard diagnosis: Final diagnosis, according to rules of the 10th International Classification of Diseases and Related Health Problems
(ICD-10), made independently by two physicians as described above.

ED diagnoses (primary, i.e. first listed): The ED diagnoses that were made by the emergency physicians at the end of the stay in the ED.
Hospital (i.e. Basel University Hospital) discharge diagnoses (primary, i.e. first listed): Diagnoses from the hospital discharge letters. If the
patient was not hospitalised, the hospital discharge diagnosis was identical with the ED diagnosis.

Correct diagnosis: Primary ED diagnosis or hospital discharge diagnosis is identical with gold standard diagnosis.

Wrong hierarchy: The gold standard diagnosis was listed as a secondary ED diagnosis, but not as the primary ED diagnosis.

Missed diagnosis: The gold standard diagnosis was not made at the ED.
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Figure 3

Missed diagnoses by gender. Missed diagnoses are shown on the y-axis in absolute numbers and in percentages (above each bar). Diagnoses
are shown on the x-axis.
* The difference between men and women was significant (urinary tract infection, p = 0.04).
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