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Abstract

Background: Up to 20% of patients admitted to an emergency department present with non-specific complaints.
Retrospective studies suggest an increased risk of misdiagnosis and hospital admission for these patients, but
prospective comparisons of the outcomes of emergency patients with non-specific complaints versus specific

complaints are lacking.

Methods: All consecutive patients 218 years of age admitted to any internal medicine ward at Bern University

Hospital via the emergency department from August 15th 2015 to December 7th 2015 were prospectively included
and followed up upon. Patients with non-specific complaints were compared against those with specific complaints
regarding the quality of their emergency department diagnosis, length of hospital stay and in-hospital mortality.

Results: Seven hundred and-eleven patients, 165 (23.21%) with non-specific complaints and 546 with specific
complaints, were included in this study. No differences between patient groups regarding age, gender or initial severity
of the medical problem (deducted from triage category and treatment in a resuscitation bay) were found. Patients with
non-specific complaints received more unspecific diagnoses (30.3% vs. 23.1%, p=0.001, OR = 1.82 [95% Cl 1.159-2.899]),
were hospitalized significantly longer (Median =6.51 (IQR = 5.85) vs. 5.22 (5.83) days, p =0.025, d =0.2) but did not have

a higher mortality than patients with specific complaints (7.3% vs. 3.7%, p =0.087, OR 1.922 [95% Cl 0.909-4.065]).

Conclusions: Non-specific complaints in patients admitted to an emergency department result in low-quality
diagnoses and lengthened hospitalization, despite the patients being comparable to patients with specific complaints

at admission.
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Background

Up to 20% of patients admitted to any emergency depart-
ment (ED) present with non-specific chief complaints
(NSC), such as generalized weakness, gait disturbance or
tiredness [1]. The analysis of a patient’s symptoms is, how-
ever, one important cue in diagnosing the patient [1, 2].
Thus, patients presenting with NSC are at an increased
risk of misdiagnosis [3]. Indeed, while one out of ten
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diagnoses is suspected to be incorrect in the general ED
population [4, 5], the rate of incorrect ED diagnoses in pa-
tients with NSC was found to be as high as 50% [3]. An
acute and distinct medical problem requiring emergency
medical treatment can ultimately be identified in as much
as 51-59% of these patients [6—8], despite the initially un-
specific presentation, that may confuse, mislead or even
discourage the treating ED team. Consequently, patients
with NSC are at an increased risk of non-favorable out-
comes [3, 9, 10] such as an increased likelihood of hospital
admission [11] and an increased 30-days mortality [1].
Similarly, Djarva and colleagues also describe a four-fold
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risk of in-hospital mortality for patients with NSC in their
retrospective cohort study from Sweden [11]. Most studies
on the issue, however, demonstrate that NSC are much
more prevalent in elderly patients [8, 11, 12] which makes
it difficult to tell whether the unfavorable outcomes of pa-
tients presenting with NSC to an ED truly result from
their challenging non-specific chief complaint or are sim-
ply a consequence of the patients’ older age. Because eld-
erly patients represent the fastest growing emergency
department population [8, 12], NSC are consequently of
increasing importance to emergency care.

In summary, patients with NSC are not only person-
ally at higher risk of misdiagnosis, hospital admission or
even death, but also present a relevant burden to any
medical system. Yet, little is known about differences in
presentation, diagnostic workup and outcome [13] as
prospective comparisons of the outcome of ED patients
with NSC versus specific complaints (SC) are lacking.
We therefore address the following research questions in
a prospective observational study:

1. Do patients with NSC differ from patients with SC
in their demographic characteristics and their
diagnostic workup in the ED? Based on the
literature presented above, we hypothesized that
patients with NSC would spend more time in the
ED and receive less informative diagnoses.

2. Is there a difference between patients presenting
with NSC and patients with SC regarding outcome,
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measured as length of hospital stay and in-hospital
mortality? We hypothesized that patients with NSC
would stay longer in hospital and have a higher
mortality.

Methods
The study protocol for this study has been previously
published [14].

Study setting

The data for our prospective observational study were
collected at the ED of the Bern University Hospital. The
ED is a self-contained, interdisciplinary unit that em-
ploys around 45 physicians and 120 nurses, and sees
more than 40,000 patients per year, of which around
30% are admitted to the hospital [15]. The department
of internal medicine is treating about 4100 cases per
year, resulting in about 35,000 hospital days [16].

Inclusion/exclusion
An overview of the inclusion and exclusion procedure is
presented in Fig. 1.

We included all patients who were

e 18 years of age or older
AND

e presented to the emergency department at Bern
University Hospital
AND

15t 2015 to December 7t 2015, n=14,187

Emergency department admissions from August

Patients admitted to internal medicine, n=894

Exclusion:

- Palliative or social care,
n=66

- Surgical main problem,

n=73
- Secondary transfers with
specific diagnosis, n=44

Patients included, n=711

Non-specific complaint, n=165 |

‘ Specific complaint, n=546

Fig. 1 Flowchart
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e were admitted to any internal medicine (IM) ward
at Bern University Hospital.

Patients were excluded if they were

e being admitted to the IM ward for palliative or
social care as primary purpose
OR

e presenting with surgical main problems (e.g.
fractures) and admitted to the IM ward because of
age or comorbidities
OR

e were secondarily transferred to our tertiary hospital
with a specific external diagnosis, because we
expected diagnostic workup of patients fulfilling any
of the above exclusion criteria to be substantially
different from normal workup.

Patient recruitment lasted from August 15th 2015 to
December 7th 2015, which is shorter than the initially
planned 9 month [14]. We calculated a sample size of 500
in the study protocol and expected to recruit on average 2
patients per day [14]. We conducted sample size and data
checks at predefined time points and found that recruit-
ment worked much faster than expected. Inclusion was
consequently stopped for financial reasons after 4 month,
resulting in a final sample size of 711.

Measurements/data

Patient characteristics (age, gender), encounter characteris-
tics (initial complaint at admission, previous medical con-
tacts (general practitioner, ambulance services), triage
category, treatment in a resuscitation bay) and outcome
data (length of ED stay, length of hospital stay, ED and IM
discharge diagnosis, in-hospital mortality) were prospect-
ively recorded using data routinely documented in the clin-
ical information system (E-Care, ED 2.1.3.0, Turnhout
Belgium) by the responsible medical treatment team.

In our ED, all admitted ED patients are triaged by reg-
istered nurses using the Swiss triage scale [17], ranging
from 1 (acute situation, immediate care) to 4 (non-ur-
gent situation) and including a fifth level (scheduled
visit; see Table 1). Both, triage category at ED admission
and the decision of the ED team to treat the patient in
the resuscitation bay can serve as surrogate parameters
of the medical severity of a patient’s presentation.

NSC presentations are manifold, often vague and dif-
fuse and therefore difficult to classify [13]. Examples in-
clude generalized weakness [18], gait disturbance [19]
and tiredness [20]. Nemec and colleagues introduced a list
of specific complaints of conditions for which emergency
medicine treatment algorithms exist and proposed to clas-
sify the absence of any of these complaints as non-specific
[1]. Following this approach, two independent raters (GC
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Table 1 Comparison of patient groups with non-specific
complaints (NSC) (n = 165) or specific complaints (SC) (n = 546)

Variable NSC (n=165) SC (n=546)  p-value
Patient characteristics
Age in years; 71.0 (23.0) 69.0 (27) 0.347
median (IQR)
Female gender; 79 (47.9%) 243 (44.5%) 0476
n (%)
Encounter characteristics
Resuscitation bay; 14 (8.5%) 64 (11.8%) 0.259
n (%)
Triage category;
n (%)
1 (acute situation, 10 (6.1%) 32 (5.9%) 0.282
immediate care)
2 (urgent situation, 58 (35.2%) 241 (44.1%)
care within 20 min)
3 (semi-urgent situation, 89 (53.9%) 255 (46.7%)
care within 120 min)
4 (non-urgent situation) 4 (4.2%) 14 (2.6%)
5 (scheduled visit) 1 (0.6%) 4 (0.7%)
Previous medical contact; 162 (67.3%) 289 (52.9%) <0.001
n (%)
ED outcome
ED stay in hours; 6.27 (3.11) 6.09 (3.26) 0.497°
median (IQR)?
Vague diagnosis at ED 50 (30.3%) 126 (23.1%) 0.039°
discharge; n (%)
Patient outcome
Hospital stay in days; 6.51 (5.85) 522 (5.83) 0.005°
median (IQR) °
Vague diagnosis at 15 (9.1%) 51 (9.3%) 0.531°
hospital discharge; n (%)
Mortality; n (%) 12 (7.3%) 20 (3.7%) 0.045°

ED emergency department, NSC non-specific complaints, SC specific complaint,
°one-sided test according to a priori hypotheses

“calculated in minutes and converted to hours

Pcalculated in hours and converted to days

and MH) classified the presenting complaint of all included
patients as either non-specific or specific independently
and in duplicate, according to the list published by Nemec.
Interrater agreement was calculated as Cohen’s kappa.

All diagnosis collected throughout the study were classi-
fied according to the clinical modification of the inter-
national classification of diseases, version 10 (ICD-10-CM).
Two independent raters (GC and MH) independently and
in duplicate classified the diagnoses of 100 randomly se-
lected patients and achieved perfect rater agreement
(kappa = 0.96). Each then classified half of the remaining
diagnoses alone.

All ICD-10-CM codes were then summarized into
diagnostic groups using the clinical classification soft-
ware (CSS) [21]. The software groups diseases by ICD
code into 18 different groups such as “cardio-circulatory
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diseases” or “infectious diseases”. All diagnoses classified
as “residual codes” or “symptoms; signs, ill-defined con-
ditions and factors influencing health status” were sum-
marized as vague diagnoses. We would argue that these
diagnoses, which include labels such as “generally de-
graded health status” (ICD code R53) or “fever of un-
known origin” (ICD code R50.9) to be of low quality
because they have little therapeutic or prognostic value
and potentially encompass a large variety of underlying
diseases. We compared these vague diagnoses against all
other CCS groups, which we termed distinct diagnoses.

Data analysis
For statistical analysis, SPSS Statistics (Version 22 (IBM
New York, USA) was used.

Baseline characteristics are presented as numbers and
percentage for categorical and ordinal variables (gender,
presentation through the resuscitation bay, triage, previ-
ous medical contact, vague diagnosis at ED or hospital
discharge, mortality). For metric variables (age, ED stay,
hospital stay), we tested for normality using Shapiro Wilks
test. Because all these variables were non-normally distrib-
uted, we describe them using Median and interquartile
range (IQR). The median for ED stay was calculated in
minutes and then converted to hours to facilitate readabil-
ity. Likewise, the median for length of hospital stay was
calculated in hours and converted to days. The group of
patients with NSC was compared to those with SC by
means of Chi-square tests (nominal variables), and
Mann-Whitney-U test (all ordinal and metric variables).
For all tests, a p-value < 0.05 is considered significant.

To determine the association of each variable with the spe-
cificity of the presenting complaint (specific or non-specific),
we conducted univariate binary logistic regressions for each
variable individually. All variables with a p < 0.1 in univariate
regression were included into one of two multivariate binary
logistic regressions. One multivariate regression was con-
ducted for the variables assumed to be predictive of com-
plaint specificity (age, gender, previous medical contact) and
one regression for variables assumed to be a consequence of
complaint specificity (triage category, treatment in resuscita-
tion bay, duration of ED and hospital stay, vagueness of diag-
nosis at ED and hospital discharge, mortality).

Ethics

The present study is registered and approved by the respon-
sible ethics committee of the Canton Bern, Switzerland (Nr.
197/15) as a quality evaluation study. According to Swiss
law, the need to obtain informed consent was waived by the
ethics committee.

Results
During the study period, 14187 patients presented to the
ED of which 894 patients were admitted to an IM ward.
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Of those admitted, 66 patients were excluded from further
analysis because of palliative or social care as main reason
for hospital admission, 73 patients because of a surgical
main problem and 44 patients because of a secondary
transfer with an established diagnosis at ED admission
(Fig. 1). Out of the 711 patients finally included in this
study, 165 (23.21%) presented with NSC and 546 with SC.

Raters achieved perfect agreement in the classification
of chief complaints as either specific or non-specific
(kappa=0.9) and in the assignment of ICD-10-CM
codes (kappa = 0.96).

Opverall, Patients were on average 65.62 years old, 322
(45.3%) were female, 400 (56.3%) had previous medical
contacts and 78 (11%) were seen in a resuscitation bay.
A comparison of patients presenting with NSC versus
those with SC is presented in Table 1.

No difference between patient groups regarding age,
gender or initial impression of severity of the medical
problem (as indicated by triage category and treatment
in resuscitation bay) was found. The patients with NSC,
however, had significantly more previous medical con-
tacts (67.3% vs. 52.9% patients, p < 0.001).

Regarding ED outcome, patients with NSC did not stay
longer in the ED compared to those with SC (NSC Me-
dian = 6.27 (IQR =3.11) versus SC 6.09 (3.26), p = 0.497).
The rate of vague diagnosis at ED discharge was signifi-
cantly higher in the patient group with NSC at ED admis-
sion (30.5% vs. 23.1%, p =0.039). At hospital discharge,
the difference in the quality of their diagnosis was no lon-
ger significant between patients presenting with NSC vs.
those with SC (9.1% vs. 9.3%, p = 0.531).

Patients with NSC stayed significantly longer in hospital
(Median = 6.51 (IQR =5.85) versus 5.22 (5.83) days, p =
0.005) and had a higher mortality compared to patients in
the specific complaint group (12 (7.3%) vs. 20 (7.3%), p =
0.045). This effect is however observable in one-sided test-
ing according to the prior hypothesis.

Of the variables assumed to be predictive of complaint
specificity, only a previous medical contact was signifi-
cantly associated with complaint specificity in univariate
logistic regression (Table 2). Of the variables assumed to
be a consequence of complaint specificity, length of hos-
pital stay, quality of the ED diagnosis and mortality were
associated on a significance level of p < 0.1 with complaint
specificity in univariate regression (Table 2). The associ-
ation with complaint specificity held for all variables ex-
cept for mortality in multivariate regression (Table 2) on a
significance level of p < 0.05.

Discussion

Non-specific chief complaints are frequent among pa-
tients presenting to any emergency department [1]. In
this prospective observational study of emergency pa-
tients hospitalized to internal medicine wards at a single
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Table 2 Results of logistic regression of variables assumed to
be predictive or a consequence of complaint specificity

Factor pin pin Odds ratio in
univariate multivariate  multivariate
regression regression regression [95% Cl]

Predictive of complaint specificity

Age 0.171
Gender 0466
Previous medical 0.001 0.001 1.828 [1.268-2.636]

contact

Consequences of complaint specificity

Triage 0.101

Resuscitation bay ~ 0.241

Length of ED stay ~ 0.748

Vague diagnosis 0.012 0.001 1.822 [1.159-2.899]
at ED discharge

Length of 0.029 0.025 1.001 [1-1.002]
hospital stay

Vague diagnosis 0923

at ED discharge

Mortality 0.054 0.087 1.922 [0.909-4.065]

“significance defined as p < 0.1
°significance defined as p < 0.05 (see methods section for details)

center, 23.3% presented with non-specific complains.
These patients present a diagnostic challenge compared
to those with specific complaints [3, 9], indicated by
their significantly higher likelihood of previous medical
contacts prior to emergency presentation and the low
quality of diagnoses received at the emergency room.
This finding corresponds well to the results of previous
retrospective studies. For example, Peng and colleagues
found that in more than half of the patients presenting
to their emergency room, the EDs diagnosis was over-
ruled within the next 90 days [4], indicating ED diagno-
ses of low quality.

Unspecific complaints at presentation may confuse,
mislead or even discourage the treating ED team [6-8],
and no guidelines for the diagnostic workup of patients
presenting with NSC are currently available [7]. Indeed,
diagnostic uncertainty has previously been termed the
“hallmark of emergency medicine, [given that] emer-
gency physicians are challenged daily by the vast
spectrum and acuity of clinical presentations they diagnose
in a data-poor, rapidly evolving, decision-dense environ-
ment” [22]. Consequently, particular attention should be
paid to patients presenting with (seemingly non-urgent)
non-specific complaints.

One consequence of an emergency presentation with
NSC is their higher likelihood to receive a descriptive or
otherwise low-quality diagnosis in the emergency room.
This has to be seen in the context of the fact, that an
acute and distinct medical problem requiring emergency
medical treatment can ultimately be identified in as
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much as 51-59% of NSC patients [6—8]. The need to
further develop and improve the low-quality diagnosis of
the ED is evident in our study by the significantly longer
time patients with non-specific complaints are hospital-
ized (1 day on average), although the effect is small. At
hospital discharge, patients with non-specific complaints
do not differ anymore from those with specific com-
plaints with regard to the quality of their diagnosis. A
previous Danish study similarly identified frail patients, a
group that often presents with non-specific complaints,
to be at an increased risk for admission, length of stay
and even mortality after visits to the ED [23]. Given the
size of the affected patient population and the financial
implications of lengthened hospitalization, this finding
further emphasizes the need for an increased attention
to patients presenting with non-specific complaints. A
systematic review of scoring systems recently compared
ten different strategies for risk stratification at ED ad-
mission and also emphasized the need for more re-
search, as none of the systems predicted all important
outcomes with high precision [24]. Possible approaches
include screening for “immobility as a vital sign” [25],
reassessing patients with low-quality and descriptive
diagnoses [23] or the algorithmic implementation of pre-
defined diagnostic packages triggered by chief com-
plaints [26].

Interestingly, patients presenting with non-specific
complaints in our study were neither older nor triaged
more urgently at ED admission. This lack of differences
at presentation between the groups of patients with NSC
and SC stands in contrast to previous studies that report
an increased number of female and older patients to
present with NSC [2, 9, 13, 27]. This discrepancy may
result from the fact that we, by choice, only looked at a
rather homogeneous population of patients hospitalized
to an internal medicine ward. We deliberately limited
our investigation to hospitalized ED patients for three
reasons: First, we assumed adverse outcomes to be more
frequent in hospitalized patients as compared of those
discharged from the ED, thus increasing the statistical power
of the study. Second, we suspected the age-distribution of
hospitalized patients presenting with SC to be comparable
to hospitalized patients with NSC, because the risk for
hospitalization generally increases with age, regardless of the
presenting complaint. Because NSC are more prevalent in
an elderly population, we aimed to establish a similarly old
comparison group by including only hospitalized patients.
Third, the burden on the health care system is larger in hos-
pitalized than in discharged patients, thus increasing the
relevance of any potential finding of this study.

A last finding in our study is the observation that al-
though patients with non-specific complaints have a
substantially higher in-hospital mortality than those
without (7.5% vs. 3.7%), in-hospital mortality is not a
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consequence significantly associated with complaint spe-
cificity in multivariate regression.

Christensen et al. report an in-hospital mortality of
2.38% and a 30-days mortality of 4.32% in NSC patients
[23]. Other mortality rates of NSC patients described in
previous studies range from a 30-days mortality in Swiss
ED patients with NSC of 6% [1] to an in-hospital mortality
of 13% in a Swedish ED population [11]. Compared to this
mortality rates, the 7.3% in-hospital mortality of NSC pa-
tients found in our study population is rather at the lower
limit of previously described mortality rates.

Limitation

Our study has several limitations that warrant discussion.
Because it is limited to a single center, the generalizability
of our findings to other populations remains unknown.
Further multi-centric investigations are necessary to in-
vestigate our findings in larger and potentially more di-
verse populations. In addition, more data about the exact
diagnostic workup of NSC patients should be obtained in
future investigations, as our dataset cannot provide an
exact breakdown of the steps of the diagnostic efforts. For
example, the disappearing of the significant difference in
the amount of distinct diagnosis from ED discharge until
IM ward discharge may be the result of a longer hospital
stay. In addition, with our data, it is not possible to break
down exactly which aspect of the diagnostic workup or
the more complex and time-consuming therapy on the
IM ward caused the NSC patients to stay significantly lon-
ger. Last, we used one-sided testing to compare single var-
iables between groups. It could be argued that this
approach increases the chances to detect significant differ-
ences and thus could increase the likelihood of false posi-
tive findings. We would argue that the formulation of a
priori hypothesis based on the literature on non-specific
complaints justifies the use of one-sided testing.

Conclusion

In conclusion, our study highlights the importance of
the ED patients presenting with NSC, as they have an
increased risk of unfavorable outcome. One practical im-
plication of the results described above is that each pa-
tient presenting with NSC should trigger an awareness
in every ED physician, that an unfavorable outcomes is
likely. In addition, the development of a specific treat-
ment algorithm for patients with NSC in analogy to
existing recommendations for e.g. chest pain or sepsis
may be another possible way to improve the outcome in
these patients. On the systems level, an adaption of
existing triage scales in order to increase attention to pa-
tients with NSC may be a fruitful approach for further
investigation [13].
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