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ABSTRACT

Aims: To investigate whether prolonged emergency department length of stay (ED-LOS) is associated with increased mortality
and altered clinical outcomes in critically ill COVID-19 patients requiring intensive care admission. This study aimed to
evaluate the association between ED-LOS and mortality among COVID-19 patients admitted to intensive care units (ICUs)
during the pandemic.

Methods: This retrospective observational study included 258 adult patients who were admitted from the ED to COVID-19
ICUs between March 29, 2020, and January 17, 2021. Patients were categorized based on ED-LOS into two groups: “8 hours or
less” and “more than 8 hours.” Demographic data, comorbidities, PCR test results, ED-LOS, ICU length of stay, and mortality
outcomes were collected and analyzed using the Mann-Whitney U and Chi-square tests.

Results: The median ED-LOS for all patients was 8 hours (IQR: 4-14). Among the 181 patients who died (70.2%), the median
ED-LOS was 8 hours (IQR: 4-13.5), compared to 6 hours (IQR: 4-14) in survivors (p=0.216). The median time to mortality was
8 days in the <8-hour group and 6 days in the >8-hour group (p=0.701). ICU length of stay was 10.5 days (IQR: 4-17) in the <8-
hour group and 9 days (IQR: 4-18) in the >8-hour group (p=0.627). No statistically significant association was found between
ED-LOS and mortality or ICU stay duration.

Conclusion: While prolonged ED-LOS (>8 hours) was not independently associated with increased mortality statistically, it
clinically correlated with earlier mortality and shorter ICU stays. These outcomes were primarily driven by the severe clinical
presentations of the patients, such as ARDS and sepsis, which required extensive stabilization in the ED prior to ICU transfer.
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INTRODUCTION

Since its emergence in late 2019, SARS-CoV-2 has caused a
global pandemic with severe public health consequences,
resulting in hundreds of millions of infections worldwide.*®
While the virus primarily targets the respiratory system and
frequently presents with severe respiratory compromise, it
can also affect multiple organ systems."!? Although ongoing
global efforts have led to the development of vaccines and
targeted therapeutics, the rapid evolution of new variants and
unequal resource distribution continue to present significant
clinical challenges.>?

During public health crises, emergency departments (EDs)
serve as the vital frontline of the healthcare system. They act as
critical entry points for patients requiring urgent evaluation,
triage, and stabilization.” The efficient functioning of EDs
is essential for managing acute patient surges, ensuring the
timely initiation of critical care, and maintaining the overall
resilience of the hospital infrastructure.

However, the unprecedented surge in Coronavirus Disease
2019 (COVID-19) cases frequently overwhelmed ED
capacities, leading to severe overcrowding, prolonged waiting
times, and potential delays in diagnosis, treatment, and
hospital admission.® Previous studies have well-documented
the adverse effects of ED overcrowding and extended
emergency department length of stay (ED-LOS) on patient
outcomes in acute conditions such as sepsis, acute myocardial
infarction, and stroke.”!! For COVID-19 patients, who are
highly susceptible to rapid clinical deterioration, delays in
initiating appropriate definitive treatment can substantially
increase mortality risk.!

Despite the known risks associated with prolonged ED-LOS,
evidence specifically evaluating its impact on mortality in
COVID-19 patients remains limited. Therefore, the objective
of this study is to examine the relationship between ED
waiting time and mortality among hospitalized COVID-19
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patients. By evaluating these critical time thresholds, we aim
to provide streamlined insights to enhance triage systems and
optimize patient management strategies during health crises.

METHODS

Ethics

Ethical approval has been obtained from the Giilhane
Scientific Researches Ethics Committee of the University of
Health Sciences (Date: 21.10.2021, Decision No: 2021-368).
All procedures were carried out in accordance with the
ethical rules and the principles of the Declaration of Helsinki.

Study Design

This single-center, retrospective observational study was
conducted at a tertiary care hospital in Ankara, Turkiye,
evaluating patients who presented to ED between March 29,
2020, and January 17, 2021.

Patient Selection

The study population consisted of adult patients (aged 18
years and older) who were admitted from the ED directly
to the designated COVID-19 intensive care units (ICUs).
The primary inclusion criterion was a confirmed need for
ICU admission due to COVID-19 complications following
initial ED evaluation. Patients were excluded from the study
if they met any of the following criteria: missing clinical
or demographic data, refusal of treatment following the
admission decision, presentation to the ED in cardiac arrest,
direct ICU admission from an external center without ED
evaluation, inter-hospital transfers directly to the ICU, and
absence of polymerase chain reaction (PCR) test results.

Data Collection

Following the first confirmed COVID-19 case in Turkiye, our
hospital established comprehensive protocols for diagnosis,
triage, and treatment. Suspected COVID-19 patients were
evaluated in a designated, isolated area within the ED.
All suspected patients underwent PCR testing and were
assessed by an infectious diseases coordinator. Patient data
were retrospectively extracted from the hospital’s electronic
information system and the Public Health Management
System. The recorded variables included demographic
characteristics (age, sex), comorbidities, PCR results and
testing timing, specific treatment modalities (e.g., oxygen
therapy, antivirals, corticosteroids, anticoagulation), and
final clinical outcomes.

Outcomes

The primary outcome of the study was in-hospital mortality.
The secondary outcome was the length of stay in the ICU. The
primary independent variable was ED-LOS, defined as the
time interval from the clinical decision to admit a patient to
the ICU until the actual physical transfer occurred. Based on
the Turkish Ministry of Health admission targets, patients
were categorized into two analytical groups according to
their ED-LOS: “8 hours or less” and “more than 8 hours”.

Statistical Analysis

All data obtained in the study were analyzed using the IBM
SPSS 20.0 (Chicago, IL, USA) statistical software. The fitness
of discrete and continuous numerical variables to the normal
distribution was tested with the Kolmogorov-Smirnov test.
In descriptive statistics, discrete and continuous numerical

variables were given as median (IQR 25-75), and categorical
variables were presented as the number of cases and
percentages (%). Categorical variables were evaluated using
the Chi-square test, and continuous variables were evaluated
using the Mann-Whitney U test. Results with a p-value of
<0.05 were considered statistically significant.

RESULTS

A total of 318 patients aged 18 years and older were admitted
to the COVID-19 ICUs through the ED between March 2020
and January 2021. After excluding 60 patients due to missing
PCR results (n=7), direct ICU admissions from other centers
(n=27), inter-hospital transfers (n=10), and pre-hospital
cardiac arrests (n=16), 258 patients were included in the final
analysis (Figure).
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Figure. Flowchart of patient inclusion and exclusion criteria

The median age of the study population was 74 years (IQR:
65-83), and 112 (43.4%) were female. The most common
comorbidity was hypertension (49.6%), followed by diabetes
mellitus (40.3%). Among all patients, 129 (50%) had a positive
PCR test upon admission (Table 1).

The median ED-LOS for the cohort was 8 hours (IQR: 4-14),
the median ICU stay was 10 days (IQR: 4-17), and the median
time to mortality was 7 days (IQR: 3-13.75). Of the total
cohort, 181 patients (70.2%) died during hospitalization.

To address the severe clinical course explaining the mortality
and the prolonged ED boarding times associated with critical
stabilization, we analyzed the final clinical diagnoses of the
181 non-survivors. Among the deceased patients, the most
frequent primary complication was acute respiratory distress
syndrome (ARDS) and secondary bacterial pneumonia in
72 patients (39.8%). This was followed by cardiovascular
complications in 46 patients (25.4%), sepsis in 44 patients
(24.3%), and thromboembolic events in 19 patients (10.5%).

Patients who died had a significantly higher median age
compared to survivors (77 vs. 69 years, p=.003). Mortality
was not significantly associated with sex (p=.666) or most
individual comorbidities; however, it was significantly higher
among patients with Alzheimer's/dementia (p=.045) and
malignancy (p=.050). The median ICU length of stay was
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Table 1. Demographic and clinical characteristics of the study population

Age (year), median (IQR 25-75) 74 (65-83)
Sex, n (%)
Female 112 (43.4%)
Male 146 (56.6%)
Comorbidity, n (%)
Hypertension 128 (49.6)
Diabetes mellitus 104 (40.3)
Coronary artery disease 58 (22.5)
Chronic obstructive pulmonary disease 44 (17.1)
Congestive heart failure 40 (15.5)
Chronic renal disease 33 (12.8)
Alzheimer-dementia 29 (11.2)
Malignancy 28 (10.9)
Cerebrovascular event 16 (6.2)
Other 29 (11.2)
PCR result, n (%)
Positive 129 (50)
Negative 129 (50)
PCR application day n (%)
1-7 days 104 (40.3)
8-14 days 19 (7.4)
15 days and over 6(2.3)
Negative 129 (50)
Length of stay, day, median (IQR 25-75)
ED-LOS 8 (4-14)
Length of stay in ICU 10 (4-17)
Mortality day interval 7 (3-13.75)

Prognosis, n (%)
Discharged 77 (29.8%)
Death 181 (70.2%)

Final diagnosis in deceased patients (n=181), n (%)

ARDS & secondary bacterial pneumonia 72 (39.8%)
Cardiovascular complications 46 (25.4%)
Sepsis 44 (24.3%)
Thromboembolic events 19 (10.5%)

IQR: Interquartile range, PCR: Polymerase chain reaction, ED-LOS: Emergency department length

of stay, ICU: Intensive care unit, ARDS: Acute respiratory distress syndrome

significantly shorter in non-survivors compared to survivors
(7 vs. 15 days, p=.001). Overall, there was no statistically
significant association between ED-LOS and mortality
(p=-216) (Table 2).

When categorizing patients by ED-LOS, 158 (61.2%) waited
8 hours or less, while 100 (38.8%) waited more than 8 hours.
ICU length of stay was slightly longer in the <8-hour group
(10.5 vs. 9 days), and the median time to death was also
longer (8 vs. 6 days), although these differences did not reach
statistical significance (p=.627 and p=.701, respectively).
Mortality rates were 67.7% in the <8-hour group and 74% in
the >8-hour group (p=.283) (Table 3).

DISCUSSION

This study investigated the association between ED-LOS and
mortality among hospitalized COVID-19 patients admitted
to ICUs. While no statistically significant relationship was
found between ED-LOS and mortality or ICU length of
stay, our findings still offer important insights into patient
flow dynamics and healthcare system capacity during crisis
periods.

Our results showed that patients who died had a slightly
longer median ED-LOS (8 hours) compared to those who
survived. Furthermore, although not statistically significant,
patients who waited more than 8 hours in the ED had earlier

Table 2. Comparison of clinical variables between surviving and

deceased patients

Discharged Death p*-
(n=77) (n=181) value
Age, year, median (IQR 25-75) 69 (59-78.5) 77 (66-84) .003*
Sex, n (%)
Female 42 (54.5%) 104 (57.5%) 666+
Male 35 (45.5%) 77 (42.5%) :
Comorbidity, n (%)
Hypertension 41(53.2%) 87 (48.1%) 446%*
Diabetes mellitus 39 (50.6%) 65 (35.9%) 270%*
Coronary artery disease 21(27.3%) 37 (20.4%) 229%*
Chronic obstructive pulmonary disease 11 (14.3%) 33 (18.2%) 441%*
Congestive heart failure 16 (20.8%) 24 (13.3%) T
Chronic renal diseasew 12 (15.6%) 21 (11.6%) .381%*
Alzheimer-dementia 4 (5.2%) 25(13.28%)  .045**
Malignancy 2 (2.6%) 26 (14.4%) .050%*
Cerebrovascular event 3 (3.9%) 13 (7.2%) .406**
Other 4 (5.2%) 25 (13.8% .045%*
PCR result, n (%)
Positive 36 (46.8%) 93 (51.4) 496+
Negative 41 (53.2%) 88 (48.6%) !
PCR application day n (%)
1-7 days 28 (36.4%) 76 (42%)
8-14 days 5 (6.5%) 4(7.7%) o
15 days and over 3 (3.9%) 3 (1.7%) ’
Negative 41 (53.2) 88 (48.6)
Length of stay, day, median (IQR 25-75)
ED-LOS 6(4-14)  8(4-135)  216*
Length of stay in ICU 15 (10.5-20) 7 (3-13.5) <0.001*
Mortality day interval 7 (3-13.75)

IQR: Interquartile range, PCR: Polymerase chain reaction, ICU: Intensive care unit, ED-LOS:
Emergency department length of stay, *: Mann-Whitney U test, **: Chi-square test

Table 3. Outcomes of patients based on emergency department length of
stay

Waiting for 8  Waiting more

hoursorless than8hours p*-value
(n=158) (n=100)
Length of stay, day, median
(IQR 25-75)
Length of stay in the ICU 10.5 (4-17) 9 (4-18) 627
Mortality day interval 8 (3-14) 6 (3-12.5) .701*
Mortality n (%) 107 (67.7%) 74 (74%) .283**

IQR: Interquartile range, ICU: Intensive care unit, *: Mann-Whitney U test, **: Chi-square test

mortality and shorter ICU stays than those transferred within
8 hours. This trend may suggest that patients with more
severe illness deteriorated faster despite ED management or
were subject to systemic delays in reaching definitive care.
Importantly, these patterns echo clinical intuition, even if
they did not meet statistical thresholds.

Previous studies have produced mixed findings regarding
the relationship between ED-LOS and outcomes. Asheim
et al.'” and Paton et al.!® observed increased mortality risks
with prolonged ED-LOS in general patient populations. In
contrast, studies during the COVID-19 pandemic, such as
those by Tuttle et al.?’ and Boudi et al.,'”” found that early
ED-based interventions may buffer the effects of delayed ICU
transfers. Conway et al.?! similarly reported a significant
association between COVID-19 diagnosis and ICU outcomes,
although the overall impact on in-hospital mortality was
limited, as COVID-19 patients constituted a small fraction
of their ICU population. These discrepancies highlight
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the evolving complexity of triage and resuscitation during
pandemics where even high ED-LOS may be mitigated by
structured emergency care protocols.

It is also important to consider that during the early stages
of the pandemic, hospitals operated under extreme capacity
constraints. National protocols in Turkiye advised ICU
admissions within 4 to 8 hours, but ICU bed shortages often
led to extended boarding times. In this context, the ED served
not only as a triage zone but also as a provisional treatment
area, potentially diluting the impact of prolonged ED-LOS on
mortality.

Within the context of the Turkish healthcare system, local
studies have similarly highlighted the challenges and
outcomes associated with ED boarding during the pandemic.
For instance, an analysis of COVID-19 admissions in Turkish
EDs demonstrated that severe complications such as ARDS,
multiorgan failure, and pulmonary embolism heavily dictated
the need for ICU admission and correlated with extended
stabilization periods in the ED.?” Furthermore, multi-center
evaluations of ED admissions in Turkiye during the pandemic
have shown significant shifts in patient demographics and
increased mortality rates associated with ED crowding and
resource constraints.?® These local findings align with our
observation that while prolonged ED-LOS itself may not be
the sole independent predictor of mortality, it is inextricably
linked to the severity of the patient's initial presentation and
the systemic burden on critical care resources.

Several studies have proposed thresholds for ED-LOS
beyond which patient outcomes deteriorate. Groenland et
al.2% reported increased mortality for patients transferred
to the ICU after more than 2.4 hours, while Plunkett et al.??
recommended a maximum ED-LOS of 4-6 hours to reduce
in-hospital mortality. Singer et al.!! found that mortality
and ICU admissions doubled when ED-LOS exceeded 6
hours, particularly beyond 24 hours. Chalfin et al.?* further
reinforced this threshold-based risk by showing that patients
who remained in the ED for more than 6 hours had a
significantly higher in-hospital mortality rate compared to
those transferred earlier (17.4% vs. 12.9%). Similarly, Jones et
al.?® identified an 8% increase in 30-day all-cause mortality
in patients with ED wait times exceeding 6 to 8 hours.

In our study, patients who waited 8 hours or less in the
ED had a median mortality interval of 8 days (IQR: 3-14),
compared to 6 days (IQR: 3-12.5) in those who waited more
than 8 hours. Although this trend suggests earlier mortality
among those with longer ED stays, the difference was not
statistically significant.

Singer et al.!! also reported that hospital length of stay
increased from a mean of 5.6 days (SD+11.4) in patients with
ED-LOS under 2 hours to 8.7 days (SD£16.3) in those with
ED-LOS exceeding 24 hours. Ashkenazi et al.?® applied the
4-hour target in EDs and found no significant association
with mortality, though they did observe a modest increase
in hospital stay duration. In our cohort, the median ICU
length of stay was 10.5 days (IQR: 4-17) in patients who
waited 8 hours or less in the ED, and 9 days (IQR: 4-18) in
those who waited longer than 8 hours. This difference was not
statistically significant.

Our findings suggest that ED-LOS alone may not fully capture
the risk associated with delayed ICU admission especially in

a well-structured ED where critical care is initiated promptly.
Factors such as illness severity, ED resource adequacy,
staff experience, and real-time triage decisions likely play a
mediating role. Thus, we caution against interpreting ED-
LOS in isolation and advocate for a systems-based approach
to improving emergency care outcomes.

Limitations

This study has several limitations that should be considered.
First, it was conducted at a single tertiary care hospital in
Ankara, which may limit the generalizability of the findings
to other healthcare settings with different patient flow
dynamics and resources. Second, the retrospective design
inherently carries risks of information bias and missing data.
Unmeasured variables such as illness severity scores (e.g.,
SOFA or APACHE II) or specific oxygenation parameters
could not be included, which might have influenced both ED-
LOS and mortality outcomes. Third, the study did not capture
the exact duration or quality of the physical transfer process
from the ED to the ICU. Lastly, the binary ED-LOS threshold
(<8 vs. >8 hours), while based on national guidelines, may
not reflect the most clinically nuanced cutoff, and future
prospective, multicenter studies are warranted.

CONCLUSION

Although no statistically significant association was found
between ED-LOS and mortality in COVID-19 ICU patients,
our study revealed a clinically meaningful trend: patients
who experienced prolonged ED boarding (>8 hours)
exhibited earlier mortality and shorter ICU stays, suggesting
that the impact of ED-LOS on patient outcomes may not be
fully captured by mortality metrics alone. These findings
contribute to the evolving literature by emphasizing the
importance of care quality during the ED boarding period,
rather than focusing solely on transfer time thresholds. To
improve outcomes in critically ill populations, we advocate
for emergency care models that integrate timely ICU transfers
with strengthened ED-based critical care protocols. In
preparation for future pandemics and disaster scenarios, we
recommend targeted investments in ED surge capacity, early
activation of critical care teams, dynamic triage systems, and
continuous monitoring of ED-to-ICU transfer processes.
Further large-scale, multicenter studies are warranted to
evaluate the effectiveness of ED interventions in mitigating
risks associated with ICU admission delays.
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