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Abstract
Background: To investigate factors associated with post-discharge adverse events in older patients discharged after emergency
department (ED) care with no complementary investigations (CI)-blood test (BT), X-ray (XR) or both. Methods: We
included patients ≥65 years who attended 52 Spanish EDs and were discharged home in ≤12 hours from 01–07 April 2019.
The outcomes assessed were post-discharge combined adverse event (CAE) (all-cause ED revisit, hospitalization or death)
occurring within the next 30 days. We analyzed whether age, sex, comorbidity, functional capacity, ability to walk, previous
falls, dementia, depression and polypharmacy were associated with outcomes, and whether these outcomes differed compared
to discharged patients undergoing CI. Results: We identified 4976 patients (mean time in ED: 1.44 hours, 95% confidence
interval (CI): 1.41–1.47) and 1048 (21.4%) presented a CAE, associated with increased comorbidity, decreased functional
capacity and polypharmacy but not with age. Compared with patients discharged after CI and spending 3.08 (3.05–3.11)
hours in the ED, the CAE of patients without CI did not significantly differ (1208 cases, 22.2%, adjusted Hazard ratio (HR):
1.032, 95% CI: 0.949–1.122). Performing BT and XR increased ED time by 2.07 (1.59–2.15) and 0.35 (0.31–0.40) hours,
respectively, while the increase when ordering both investigations was 2.23 (2.17–2.31) hours. Conclusions: ED discharge of
older patients without CI does not increase risk of post-discharge events or shorten the time in ED. Age is not related to the risk
of post-discharge adverse events, but comorbid and dependent patients with polypharmacy should be cautiously considered
for being at increased risk of adverse outcomes.
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1. Introduction

Many older people have a greater number of comorbidities and
functional and cognitive limitations and, as a result, they are
frequent visitors to emergency departments (EDs). Roughly
between one quarter and one third of ED visits are by people
aged 65 years or older [1–4].
One of the reasons for the overcrowding of EDs is the in-

creasing care of frail patients, with a greater number of chronic
diseases and are susceptible to acute episodes of worsening,
and processes associated with aging.
However, not every patient who attends or is brought to the

ED by ambulance requires this level of care, including elderly
patients. Socio-economic reasons, caregiver or family exhaus-
tion, concerns about treatment, isolation or clinical safety may
be the reason, although not well founded, for the visit, meaning
that basic complementary tests, such as X-ray or blood tests,
are not necessary.
During the last years, increasing attention has been given

to providing more accurate and holistic care to the older pop-
ulations attending EDs [5, 6]. Nonetheless, as in other age-
segment populations, while a number of patients can be man-
aged without any further complementary investigation, the
impact of this quick management on outcomes has not been
measured. In addition, these patients could be exposed to
an increased risk of adverse outcomes, and identification of
risk factors associated with such adverse events could help
emergency physicians avoid situations of risk [7, 8].
According to this perspective, we aimed to investigate the

factors associated with post-discharge adverse events in older
patients who are quickly discharged home after ED care with
no complementary investigations, and compare whether the
outcomes in this population are different than those of patients
undergoing blood test, X-ray or both.

2. Methods

2.1 SIESTA network and the EDEN project
The SIESTA (Spanish Investigators in Emergency Situations
TeAm) research network was created in 2020, and is made up
of researchers who mainly work in the ED. The main purpose
of this network is to study multidisciplinary research chal-
lenges in real clinical practice from a multicentric perspective
and with a wide representation of Spanish EDs. The network
has a stable coordinating core, and researchers from individual
EDs can join when a research challenge according to their
interest and availability arises [9–11].
The EDEN (Emergency Department and Elderly Needs)

challenge arose from the SIESTA network and its primary
objective is to increase knowledge about socio-demographic,
organizational, baseline, clinical care and evolutionary aspects
of the population ≥65 years consulting Spanish EDs. To this
end, a retrospective multipurpose registry was designed. The
EDEN cohort included all patients who consulted 52 Spanish
EDs (17% of the EDs of the Spanish public health network
covering around 25% of the Spanish population) between 01–
07 April 2019 (7 days). There was no reason for exclusion,
and the EDs included all patients seen during the study period
regardless of the reason for consultation. More than 200
primary variables regarding socio-demographic data, comor-
bidity, functional, cognitive and treatments at baseline, among
other variables, were recorded in every patient by consulting
patients’ medical records. Extensive details of the EDEN
registry have been published in detail previously [12].

2.2 EDEN-25 study design
The EDEN-25 study was specifically designed to analyze the
outcomes of patients quickly discharged home from the ED
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with no complementary investigations. For this purpose, we
included patients discharged home within ≤12 hours and in
whom no complementary test was performed. As controls, we
selected patients that also spent ≤12 hours in the ED before
being sent home, and in whom only a blood test or X-ray (or
both) were performed.

2.3 Baseline variables
We selected 9 baseline factors that could potentially be related
to adverse outcomes of patients discharged home without com-
plementary investigations: age, sex, comorbidity (assessed
using the Charlson Comorbidity Index, and stratified as not
comorbid “0 points”, mildly comorbid “1 or 2 points”, moder-
ately comorbid “3 or 4 points”, and severely comorbid “more
than 4 points”), functional capacity (assessed using the Barthel
Index, and stratified as functional independence “100 points”,
mild to moderate dependence “between 60 and 95 points” and
severe or fully dependent “less than 60 points”), ability to walk
(without help, with help or unable), falls within the previous 6
months, dementia, depression and polypharmacy (considered
when more than 4 drugs were reported for chronic treatment).
The time spent in the ED was also measured and recorded.

2.4 Outcome
The outcome assessed consisted of a post-discharge combined
adverse event (ED revisit, hospitalization or death, regardless
of the cause) occurring within the following 30 days after dis-
charge. This was checked by review of all the patient records,
and adjudicated at a local level by the principal investigator of
each center without external review.

2.5 Statistical analysis
Quantitative variables are expressed as median and interquar-
tile range (IQR), and qualitative variables as the number of
cases and percentages. For comparisons, we used the Kruskal-
Wallis test and the chi-square test, respectively. For time
spent in the ED, we recorded the mean time in hours with
95% confidence interval (CI), and comparisons were made by
the Student’s-t test for independent samples. The cumulative
frequency of 30-day combined adverse events was quantified
using survival tables and curves following the Kaplan-Meier
method, and differences in survival curves of patients dis-
charged without and with investigations were tested using the
log-rank test.
The Cox regression model was also used to create a model

to detect baseline variables independently associated with ad-
verse outcomes in patients who did not undergo any comple-
mentary investigations before discharge. With this purpose,
we forced the entrance of the 9 baseline variables considered
in the present study, with the aforementioned splitting of some
of these variables into subgroups. On the other hand, we
used the Cox regression method to calculate unadjusted and
adjusted hazard ratios (HR)with the 95%CI of patients without
explorations to present adverse outcomes in comparison with
patients who underwent complementary investigations.
For all comparisons, statistical significance was accepted if

the p value was< 0.05 or if the 95% CI of the risk estimations

excluded the value 1. All the analyses were performed with the
SPSS package, version 24 (IBM, Armonk, NY, USA). Figures
were produced using Excel and Power Point 2016 (Microsoft
Corporate Office, Redmond, WA, USA).

3. Results

Of the 25,557 patients included in the EDEN cohort, we
identified 4976 patients discharged without complementary
investigations within less than 12 hours, with a mean time
spent in the ED of 1.44 hours (95% CI: 1.41–1.47). On the
other hand, we identified 5529 patients discharged after being
undergoing a blood test and/or X-ray, who spent a mean of
3.08 hours (95% CI: 3.05–3.11) in the ED (p< 0.001) (Fig. 1).
The addition of a blood test and/or an X-ray increased the
time spent in the ED by 2.07 (95% CI: 1.59–2.15) and 0.35
(95% CI: 0.31–0.40) hours, respectively, while the increase
when both investigations were ordered was 2.23 (2.17–2.31)
hours. The baseline characteristics of the patients discharged
without additional investigations were uniformly better than
those of patients who underwent a blood test and/or X-ray:
being younger, less comorbid and functionally limited, and
with fewer geriatric syndromes (Table 1).
A total of 1048 patients directly discharged home experi-

enced a combined outcome during the 30 days following ED
discharge (21.4%). This percentage of adverse outcomes did
not significantly differ from that found in patients discharged
after complementary investigations (1208 patients with ad-
verse outcome, 22.2%), with an unadjusted HR of 0.964 (95%
CI: 0.888–1.048) and an adjusted HR of 1.032 (95%CI: 0.949–
1.122) (Fig. 2).
We found that the development of an adverse outcome

in patients discharged without a complementary investiga-
tion was associated with increased comorbidity and decreased
functional capacity, as well as polypharmacy. Remarkably,
increasing age was not associated with an increased number of
adverse events within the 30 days following discharge (Fig. 3).

4. Discussion

In older patients, direct discharge home from the ED should
be made with caution, as they constitute a high-risk population
who may develop adverse events usually in association with
a high number of comorbidities, functional impairment and
a number of geriatric syndromes. We have identified three
risk factors that increase this risk: comorbidity, functional
impairment and polypharmacy. Surprisingly, age was not
associated with this risk.
Patients included in the EDEN-25 study had a median age

of 78 years (25% were over 85), 13% lived alone, 14% had
severe comorbidity according to the Charlson Comorbidity
Index and 35% had some degree of dependence according
to the Barthel Index [12]. Therefore, adverse events in this
high-risk population were expected. The present study more
precisely defines the patient-related factors associated with ad-
verse events 30 days after quick discharge from the ED (in less
than 12 hours) without any complementary investigation, and
these factors include comorbidity, functional dependence and
polypharmacy. These data are consistent with those described
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FIGURE 1. Flow chart diagram of patient inclusion in the EDEN-25 study. ED: emergency department; EDEN: Emergency
Department and Elderly Needs.

in the DEED FRAIL-AHF Trial [13]. Even though this trial
was carried out in older patients with a specific disease, i.e.,
acute heart failure, comorbidity and functional dependence,
but not age, were also predictors of adverse events at 30 days
[13]. These data suggest that older patients presenting to
EDs are at high risk of events at 30 days post-discharge and,
therefore, a holistic approach must be ensured in these patients
to avoid the performance of futile diagnostic or therapeutic
procedures.
Management allowing quick discharge of older people with-

out further investigations in the ED is feasible and does not
seem to be associated with adverse outcomes. Triage is there-
fore an important part of emergency care [2]. Its aim is to
assign a level of priority to avoid adverse events related to
eventual delay. However, the assessment of frail patients
requires a different approach with specific skills, appropriate
protocols and adapted environments to avoid complications
arising from examinations and treatments or overtreatment [3–
5]. For this reason, in the triage consultation, it is important
to distinguish robust patients from those who are frail or
vulnerable using scales such as the Identification of Seniors
at Risk, Clinical Frailty Scale or the Program of Research
to Integrate Services for the Maintenance of Autonomy 7
(PRISMA-7). The study by Afonso-Argilés et al. [14] re-
ported a mortality rate of 15% at 30 days in institutionalized
patients after discharge from the ED. If these patients had
been classified as frail, hospital transfers and unnecessary

complementary tests would have been avoided, allowing only
those who really needed specific interventions to be referred
to the emergency services [6]. On the other hand, the main
characteristics of the validation sample of the National Early
Warning Score 2 (NEWS-2) scale, which predicts adverse
events from triage consultation, include a mean age of 57
years (standard deviation (SD) ± 21 years), short ED stays
(mean 1.32 hours, SD ± 1.09) and 50.6% of patients with
priority 4 and 5 [15]. Although these results have a low
representation of elderly or very elderly patients, they are
similar to those of the present study, which also showed a short
mean ED stay of 1.44 hours in patients with the same assigned
priority level. However, this waiting time almost doubles when
complementary tests, such as blood tests and/or X-rays, are
requested.
Identification of older patients in whom quick ED discharge

without complementary investigations can safely be performed
is key before a strategy of patient diversion from the ED to
other healthcare resources, especially primary care andwalk-in
centers, as well as other non-hospital emergency care facilities.
In some countries reverse derivation has been proposed as a
way to reduce ED workload and overcrowding [16].
The problem lies in that many of these fragile patients

present attenuated clinical pictures due to the underlying phys-
iological changes, comorbidity, polypharmacy and cognitive
impairment. Thus, the importance of a detailed clinical eval-
uation in both the ED and in the outpatient setting which
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TABLE 1. Summary of the characteristics of the patients included in the EDEN-25 study and comparison between
patients discharged without and with a few complementary tests.

All patients
N = 10,505

n (%)

No tests
N = 4976
n (%)

Investigations (blood
test and/or X-ray)

N = 5529
n (%)

p value

Age (in years) (median (IQR)) 76 (70–82) 75 (70–81) 77 (71–83) <0.001
Age (by categories)

65–69 yr 2223 (19.2) 1162 (23.4) 1061 (19.2)

<0.00170–79 yr 4699 (44.7) 2332 (46.9) 2367 (42.8)
80–89 yr 2969 (28.3) 1270 (25.5) 1699 (30.7)
≥90 yr 614 (5.8) 212 (4.3) 402 (7.3)

Female sex 4382 (41.7) 2198 (44.2) 2184 (38.5) <0.001
Comorbidity (by Charlson Comorbidity Index)

No (0 points) 3721 (35.4) 1963 (39.4) 1758 (31.8)

<0.001Mild (1–2 points) 4264 (40.6) 1924 (38.7) 2340 (42.3)
Moderate (3–4 points) 1581 (15.0) 681 (13.7) 900 (16.3)
Severe (≥5 points) 939 (8.9) 408 (8.2) 531 (9.6)

Functional capacity (by Barthel Index)
Independent (100 points) 8020 (76.3) 4061 (81.6) 3959 (71.6)

<0.001Mild or moderate (60–95 points) 1873 (17.8) 716 (14.4) 1157 (20.9)
Severe or complete (<60 points) 612 (5.8) 199 (4.0) 413 (7.5)

Walking ability
Alone with no help 8393 (79.9) 4222 (84.4) 4171 (75.4)

<0.001Needs help 1725 (16.4) 618 (12.4) 1107 (20.0)
Unable to walk 387 (3.7) 136 (2.7) 251 (4.5)

Diagnosed with depression 1355 (12.9) 597 (12.0) 758 (13.7) 0.009
Diagnosed with dementia 921 (8.8) 324 (6.5) 597 (10.8) <0.001
Having had falls in the previous 6 moths 771 (7.3) 224 (4.5) 547 (9.9) <0.001
Number of chronic drugs 5 (2–8) 5 (2–8) 5 (3–9) <0.001
Polypharmacy (>4 drugs) 5734 (55.0) 2481 (50.3) 3253 (59.2) <0.001
IQR: interquartile range.

FIGURE 2. Kaplan-Meier curves for post-discharge adverse events in patients with no investigations in the emergency
department compared with those undergoing blood test and/or X-ray.
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FIGURE 3. Factors associated with 30-day post-discharge adverse events in patients discharged from the emergency
department without any investigation. HR: hazard ratio; CI: confidence interval.
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allows differentiating diseases of high risk and requires in
depth diagnostic assessment of those not requiring any comple-
mentary study. There are alternatives to hospitalization for this
latter patient profile, such as home hospitalization (residence if
institutionalized), telemedicine programs, palliative care sup-
port teams or temporary derivation to centers of intermediate
complexity. These options would avoid the need for healthcare
in the ED [5].
According to this perspective, we aimed to investigate the

factors associated with post-discharge adverse events in older
patients who are quickly discharged home after ED care with
no complementary investigations, and compare whether the
outcomes in this population are different than those of patients
undergoing blood test, X-ray or both.
Therefore, according to the results of our study, it can be

established which patients over 65 years of age can be dis-
charged safely, as in the younger population, without the need
for additional tests, if these are not necessary. Discharge from
hospital without additional tests not only improves waiting
times, but also reduces the occurrence of adverse events as a
result of healthcare and potential over-investigation and excess
therapeutic approaches in older patients [17]. Therefore, in
this population not needing complementary tests in the ED,
the real need to attend an ED should be questioned or whether,
alternatively, care at home or in a residence could have been
provided with the same results. This would avoid the use of
ambulances for moving from home to the ED and provide
healthcare closer to the patients in their own home or using
residence care resources [16, 18].

5. Limitations

First, the 52 participating EDs were not chosen at random, but
expressed interest in participating. However, the broad repre-
sentation, both territorially and in terms of hospital typology
(university, high-technology and community), means that the
bias in this regard is probably small. Second, the analysis pre-
sented here was not carried out by nosology groups, but rather
globally. This may mean that the findings are conditioned by
certain processes that are more prevalent according to patient
sex or age. Nonetheless, our design captured all the spectrum
of older patients coming to the ED, and was not limited to a
single disease or group of diseases, thereby providing a more
realistic, overall picture of real clinical practice. Third, this is a
secondary analysis of a multipurpose cohort, and the findings
should be considered as hypothesis-generating and should be
confirmed by studies specifically designed for this purpose.
Fourth, the inclusion of patients in the EDEN cohort was done
by episodes rather than by patients, and thus, it is possible that
some episodes may correspond to the same patient. However,
the inclusion period was very short (7 days), and thus, the
probability of a repeat visit for a particular patient would likely
be low. Fifth, the complementary tests were limited to a blood
analysis and simple X-ray, and the study did not analyze the
impact of other types of studies, such as cultures, urinary stick
tests or image investigations. Nonetheless, the groups com-
pared in the EDEN-25 study consisted of patients undergoing
no complementary investigations or patients undergoing blood
tests or X-ray, but nothing else. Therefore, the influence of the

other complementary investigations will have to be assessed in
further studies. Finally, some of the patients could have come
from healthcare centers where blood tests or X-ray had been
performed before ED referral. We did not record this and we
do not know how frequent this circumstance was present in
patients discharged without complementary investigations in
the ED.

6. Conclusions

The discharge of older patients from the ED without com-
plementary investigations does not increase the risk of post-
discharge events or shorten the total time spent in the ED.
Remarkably, age was not related to the risk of post-discharge
adverse events, but caution should be taken in comorbid and
dependent patients with polypharmacy, as these factors have
been related to adverse outcomes in this population. It would
be interesting to validate a scale for early detection, ideally at
the triage level, of patients at risk of adverse events within
30 days after discharge from the ED without complementary
investigations as it could be used to reduce the adverse events
of the current delay in care, improving health outcomes, the
efficiency of healthcare and its organization. In addition, it
could help to decide which patients could be safely diverted
from the ED to other lower intensity emergency care facilities.
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