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Abstract 

Background  Overcrowding is a common issue in emergency departments worldwide. One condition associated 
with overcrowding is the Emergency Department Length of Stay(EDLOS). Prolonged EDLOS is linked to increased 
hospitalization costs, worsening clinical outcomes, and deterioration in patient-reported outcomes. Consequently, 
there is a need to reduce EDLOS, and the scientific literature reports multiple strategies aimed at this goal. Therefore, 
the objective of this study was to determine strategies statistically significant in reducing the EDLOS.

Method  A systematic search was conducted in PubMed, Scopus, the Latin American and Caribbean Health Sciences 
Literature (LILACS) database, and Google Scholar from January 2000 to January 2024. Studies that included patient 
care strategies in emergency departments to reduce EDLOS, in adults or pediatric populations, and observational 
or experimental studies were included. The quality of the studies was assessed using the Cochrane Collaboration’s Risk 
of Bias tool for Interventional Studies, and the certainty of the evidence was evaluated using the Grading of Recom-
mendations Assessment, Development, and Evaluation criteria. A mean difference analysis in minutes was performed 
using a random-effects model.

Results  A total of 3410 studies were identified using the search strategy with a total of 245,404 patients were ana-
lyzed. Three types of strategies were identified with results in reducing EDLOS. Interventions performed by physicians 
in the triage area (liaison, supervision, and advanced triage) showed a significant reduction of -21.87 min (95% CI 
-28.35; -15.38). The second intervention was the use of Point-of-Care Testing, which showed a reduction of -41.98 min 
(95% CI -98.13; 14.15). The third intervention was the creation of fast-track strategies, which documented a reduction 
of -21.81 min (95% CI -41.79; -1.83). Most of the studies were of the before-and-after type. The certainty of the evi-
dence for the first intervention was moderate, while for the other two groups, it was considered low.

Conclusion  The presence of a physician in the triage team demonstrated a reduction in patient EDLOS, 
although with high heterogeneity among the analyzed studies. Similarly, the use of fast-track strategies is also signifi-
cantly useful in reducing EDLOS, while POCT reduces EDLOS but not significantly.

Keywords  Emergency services, Length of stay, Triage, Fast-track, POCT

Background
Overcrowding is a situation in which the function of an 
emergency department is compromised due to an exces-
sive number of patients waiting for care attention. This 
can include consultations, diagnoses, treatments, refer-
rals, or discharges, and exceeds the operational capacity 
of the service [1]. The Emergency Department Length 
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of Stay (EDLOS) is a condition associated with the over-
crowding of emergency services and refers to the total 
duration of stay (LOS) of patients in the emergency 
department (ED) [2].

Boarding is defined as the time patients with a hos-
pitalization order spend waiting to be assigned a bed 
within the hospital [3]. Emergency services are consid-
ered congested when there are more than 10% of board-
ers [3]. Thus, the patient’s length of stay in the ED is often 
associated with boarding time. Consequently, an increase 
in boarding time inevitably leads to a higher number 
of patients in the ED, causing overcrowding. However, 
not only is the increase in EDLOS associated with over-
crowding, but it is also linked to the worsening of clini-
cal outcomes [4], poor outcomes reported by patients [5], 
and the increase in total hospitalization costs [6].

Based on this statement, there is a need to reduce 
EDLOS and decrease overcrowding. It is crucial to iden-
tify effective strategies for reducing patient stay times in 
the ED, as finding effective methods could significantly 
reduce overcrowding. Although many of these strate-
gies are described in the literature, it is not entirely clear 
which ones are useful for reducing EDLOS. This study 
aimed to address the PICO question: Among all the strat-
egies reported in the literature, which ones demonstrate 
a significant reduction in EDLOS for patients visiting 
the emergency room, regardless of the cause? Therefore, 
the objective of this work is to identify which strategies 
published in the literature are statistically significant in 
reducing the length of stay for patients in the emergency 
department.

Methods
This study was conducted following the guidelines of 
the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA). The study was regis-
tered in the PROSPERO database with the number 
CRD42024535667 and approved by the Research Ethics 
Committee of the Fundación Santa Fe de Bogotá with the 
number CCEI-16415–2024.

A systematic search was conducted in PubMed, Sco-
pus, and the Latin American and Caribbean Health Sci-
ences Literature (LILACS) database. Additionally, Google 
Scholar was reviewed to include references from January 
2000 to January 2024. (Supplementary File 1).

Inclusion criteria
Studies that included patient care strategies in emergency 
departments aimed at reducing EDLOS were considered. 
This included studies on adult or pediatric populations, 
both observational and experimental, published between 
the years 2000 and 2024, with no language restrictions.

Exclusion criteria
Narrative review studies, studies with only an abstract 
available, and studies with incomplete data despite 
searching supplementary material and communicating 
with the authors were excluded. The primary outcome 
was the reduction of EDLOS with strategies applied in 
the emergency department.

Three researchers independently assessed the eligi-
bility of the studies based on the criteria. All abstracts 
that met the initial criteria were reviewed as full man-
uscripts. Studies that met the eligibility criteria in the 
full-text review were included in the final data analysis. 
Any discrepancies were resolved by consensus among 
the reviewers.

Data collection and processing
The study data were extracted by the reviewer follow-
ing the inclusion criteria. The data obtained from the 
review were recorded in lists in txt format and subse-
quently analyzed using the statistical program Rayyan 
(Rayyan Systems Inc. 2022). When data were not 
available, attempts were made to contact the study 
authors directly to obtain additional information. The 
titles and abstracts of the articles were included in 
the Rayyan statistical program. Each author indepen-
dently reviewed the abstracts, and only the articles 
included by the researchers for review were considered. 
In cases of discrepancies, these were resolved by con-
sensus among the three authors. Once all the abstracts 
to be included were defined, the selected articles were 
reviewed in full text for analysis. Additionally, the fol-
lowing information was summarized in a pre-designed 
database: the first author’s last name, year of publica-
tion, country of the study, study population size, type 
of study, intervention or strategy used, and outcomes 
(Supplementary File 2).

Quality assessment
The quality of the studies was evaluated using the 
Cochrane Collaboration’s Risk of Bias tool for Inter-
ventions (ROBINS-I) [7]. In cases of discrepancies, the 
articles were reviewed by the researchers, and a con-
sensus was reached among all to determine the inclu-
sion or exclusion of the study. The certainty of the 
evidence was assessed using the Grading of Recom-
mendations Assessment, Development, and Evaluation 
(GRADE) criteria [8].

Data analysis
All statistical analyses were performed using version 
4.2.0 of the R-CRAN project (R Core Team [2009–
2021]. R Foundation for Statistical Computing, Vienna, 
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Austria. URL: https://​www.R-​proje​ct.​org/). The R 
packages "mada", "meta", "metafor", and "rmeta" were 
utilized.

A mean difference analysis (in minutes) was conducted 
using a random effects model. Additionally, Cochran’s Q 
and Higgins’ I2 values were used to evaluate heterogene-
ity, with significance considered at p < 0.1 and I2 > 50%. 
To explain the heterogeneity among studies, a sensitiv-
ity analysis was also performed. Finally, a publication 
bias analysis was planned to use a funnel plot, and Peters’ 
regression test was conducted to assess small-study bias.

Results
A total of 3410 studies were identified using the search 
strategy. In PUBMED, 1670 studies were identified, Sco-
pus showed 1737 studies, and LILACS showed three 
studies. In Google Scholar, 7660 studies were docu-
mented, and the first 200 to 250 studies were reviewed 
following the recommendation of Bramer et  al. [9]. 
After removing duplicates, a total of 99 abstracts were 
reviewed, of which 79 were selected for full-text reading. 
A total of six articles could not be analyzed due to incom-
plete data and the inability to contact the authors. Finally, 
an analysis of 20 studies was conducted (Fig. 1).

Description of the studies
After the search, a total of twenty studies were included. 
Various strategies for reducing EDLOS were reported. 
The research team decided to categorize these strategies 

into three groups of interventions. The first group 
included all interventions conducted in the triage area. 
The second group comprised studies utilizing point-of-
care testing (POCT) tools. The last group included strat-
egies for evaluating fast-track areas. The research team 
decided to exclude two studies from the analysis because 
the reported interventions could not be associated with 
other interventions. The first excluded study was the 
work of Fan et  al. [10], in which the effect of a nurse 
requesting radiography from triage was described but no 
significant difference in LOS was documented. The other 
excluded study was that of Bucheli et [11], in this study, a 
non-significant decrease in LOS was demonstrated with 
the increase in care staff.

Studies into the interventions group triage (Soremekun 
A, et al. [12], Traub et al. [13], White et al. [14], Chan et al. 
[15], Han et  al. [16], Imperato et  al. [17], Nestler et  al. 
[18], Nestler et  al. [19], Rogg et  al. [20], Brian Holroyd 
et  al. [21] included actions such as physicians supervis-
ing triage, performing advanced triage interventions, and 
supporting triage performed by nursing staff (Table 1). In 
studies that included POCT-type interventions (Singer 
et al. [22], Singer et al. [23], Jang et al. [24], Kankaanpää 
et  al. [25], Kendall et  al. [26], Singer et  al. [27] most of 
them show the usefulness of the use of cardiac markers 
for rapid diagnosis at the bedside of patients, but also 
some POCT metabolic tests were used (Table 1). Finally, 
in the third group, studies were included that showed the 
usefulness of the creation of areas of fast track (Sanchez 

Fig. 1  PRISMA

https://www.R-project.org/
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et al. [28], Considine et al. [29] in the emergency room, 
the Considine study was divided into two outcomes, one 
for LOS changes in the admitted (a), and non-admitted 
(d) patient population (Table 1).

Risk of bias
Figure 2 includes the risk of bias graph of the studies ana-
lyzed using the ROBINS-I tool [7]. In general, the articles 
had a moderate risk of bias, the main objections found by 
the research group were that many studies used specific 
times for the intervention, which could influence the type 
of patient and the availability of additional resources for 
the definition of patients (Fig. 2).

Summary of results
In the first group, where the interventions carried out in 
the triage service of the emergency department by doctors, 
it was shown that after analyzing the ten included works, 
the triage interventions carried out by doctors decreased 
significantly the total times of stay in the emergency room, 
the effect size was -21.87, (95% CI -28.35; -15.38). How-
ever, a high heterogeneity was found between the studies I2 
of 89% (Fig. 3). In the second group, despite there being a 

trend towards reduction in EDLOS, with paraclinical taken 
at the bedside of the POCT patient, this reduction was not 
statistically significant with an effect size of -41.98 (CI 95% 
-98.13; 14.15), also with high heterogeneity between studies 
I2 97% (Fig. 4). Finally, the third group showed that using 
fast track strategy, the effect size was statistically significant 
for the reduction of EDLOS, -21.81 (95% CI -41.79; -1.83), 
with moderate heterogeneity but less than the other works 
I2 66% (Fig. 5).

Due to the high heterogeneity of the studies, it was 
decided to perform a sensitivity analysis, finding that 
by omitting the work of Chan et al. [15], the effect size 
does not vary much (-23.20 95% CI -30.07; -16.33) and 
although It reduces the heterogeneity a little, it is still 
high I2 83%. When other studies were omitted, no dif-
ferences were found in the heterogeneity or in the size 
of the effect found (Supplementary File 3). Additionally, 
sensitivity analyzes were carried out for the groups of 
patients with POCT intervention. This analysis showed 
that by omitting the work of Singer et al. [27], hetero-
geneity was reduced by I2 79%. However, the effect size 
remained non-significant (Supplementary File 4). Inter-
estingly, the sensitivity analysis of the fast-track studies 

Fig. 2  Robins I bias

Fig. 3  Forest plot for interventions in triage to reduce LOS, LOS: Length of Stay
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showed that by omitting the cohort of patients derived 
from the study by Considine et al. [29]. The effect size 
was still significant, and heterogeneity was significantly 
reduced to I2 0% (Supplementary File 5).

Bias reporting
To analyze the publication bias of the studies, a funnel 
plot was made to evaluate symmetry (Fig. 6). This graph 
shows symmetry in the studies making publication bias 

unlikely. However, a Peters regression test was carried 
out which showed a t value = -1.41 with p = 0.1959, sug-
gesting that publication bias cannot be proven.

Additionally, a funnel plot was created for the POCT 
group, revealing asymmetry, which suggests the presence 
of publication bias (Supplementary File 6). The research 
team decided not to create funnel plots for the fast-track 
group, due to the few publications, making it more likely to 
encounter publication bias.

Fig. 4  Forest plot for POCT strategy for LOS reduction, POCT: Point-of-Care Testing

Fig. 5  Forest plot for Fast Track strategy for LOS reduction, LOS: Length of Stay

Fig. 6  Funnel Plot for physician at triage and EDLOS, EDLOS: Emergency Department Length of Stay
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Certainty of the evidence
The certainty of the evidence analysis according to the 
GRADE system was moderate for the triage intervention 
studies and low for the other two recognized interven-
tions (Fig. 7). This classification was primarily due to the 
approach samples were collected in most of the studies. 
No study implemented blinding in the intervention to be 
measured or in the control group. No difficulties were 
observed in reporting the test results. Unfortunately, 
the effect size of all outcomes was small, and only in two 
interventions was the effect size significant. However, all 
studies showed a directional trend toward the benefit of 
the interventions performed. Publication bias could only 
be ruled out for the first intervention; for the other inter-
ventions, this type of bias may have been present.

Discussion
The objective of this systematic review and meta-anal-
ysis was to identify strategies that significantly demon-
strated a reduction in EDLOS. Studies were recognized, 
where the aim was ambitious, focusing on measuring 
the reduction of overcrowding in emergency rooms. 
Given that our concept of emergency overcrowding 
results from multiple variables, we consider that studies 
should be conducted to demonstrate specific interven-
tions for more targeted outcomes to reduce overcrowd-
ing. For this reason, the reduction of EDLOS was used 
as the primary outcome of our study. The results indi-
cate that triage interventions contribute to EDLOS. 
These findings also were observed by an insightful sys-
tematic review that described multiple interventions to 
reduce overcrowding without measuring their actual 
effectiveness. Including, triage spaces for patients 
brought in by ambulances, triage support teams, and 
advanced triage interventions (such as ordering labo-
ratory tests, and administering antibiotics, or anal-
gesics) [30]. Another systematic review documented 

that triage interventions, such as experienced triage 
physicians, specialized triage teams, and triage liaison 
physicians, can contribute to reducing overcrowding 
[31]. This emphasizes that the triage area constitutes a 
critical site for implementing interventions that could 
translate into a reduction in overcrowding.

Our meta-analysis could complement the study by 
Benabbas et  al. [32] which demonstrated a reduction in 
the mean difference of EDLOS by -31.31  min (95% CI: 
-46.75 to -15.83). Similarly, our findings showed a reduc-
tion of -21.87 min (95% CI: -28.35 to -15.38). Notably, our 
study included not only interventions involving a triage 
liaison physician but also incorporated other roles, such 
as advanced triage interventions.

Fast-track strategies were identified in this study as 
a potential option to reduce patient length of stay. Fast 
Track strategy was beneficial for patients admitted to the 
ED, rather than for those managed on an outpatient basis 
or referred elsewhere. These types of strategies were also 
reported in the systematic review by Sartini et  al. [33] 
as a solution to ED overcrowding. This study found that 
point-of-care testing (POCT) at the patient’s bedside can 
help reduce the patient length of stay in the ED. This find-
ing is consistent with the results reported in the review 
by Rooney et al. [34].

We decided to exclude the effect of nurses perform-
ing interventions in the ED due to an insufficient num-
ber of studies meeting the inclusion criteria. However, it 
is important to highlight that, according to the work of 
Rowe et al. [35], the use of nurses to request diagnostic 
studies can also significantly contribute to the reduction 
of EDLOS.

Conclusion
Implications for practice
Based on the results of this study, the research team 
recommends that all ED should include at least one 

Fig. 7  GRADE evidence classification table, LOS: Length of Stay in Emergency Department
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additional experienced physician, alongside the nursing 
team performing triage, to oversee, liaise, and conduct 
advanced triage interventions. This approach has been 
shown to significantly reduce patient length of stay in ED 
and contributes to alleviating overcrowding. Addition-
ally, for patients admitted to the ED, fast-track strategies 
are effective in significantly reducing EDLOS.

Implications for research
Further studies with improved designs are needed to 
evaluate the use of POCT tests and determine their util-
ity in reducing overcrowding. Additionally, it is necessary 
to enhance and standardize fast-track strategies, as well 
as the activities of physicians in triage, to better under-
stand their effectiveness in reducing overcrowding and to 
decrease the high heterogeneity of studies.
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