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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.

Abbreviations
EDLOS  Emergency Department Length of Stay
POCT  Point-of-Care Testing
ED  Emergency Department
LOS  Length of Stay

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12873- 024- 01163-y.

Additional file 1: Search strategy

Additional file 2: Collection data instrument

Additional file 3: Physician at triage and EDLOS sensitivity analysis

Additional file 4: POCT and EDLOS sensitivity analysis

Additional file 5: Fast Track and EDLOS Sensitivity Analysis

Additional file 6: Funnel plot POCT and EDLOS group

Acknowledgements
Not applicable.

Authors’ contributions
The authors contributed as follow to the conception or design of the work; 
the acquisition, analysis, or interpretation of data for the work; and drafting the 
work or revising it critically for important intellectual content. GDJ contributed 
50%; NEZ contributed 25% and VAV contributed 25%. All authors approved 
the version to be published and agreed to be accountable for all aspects of 
the work. All authors read and approved the final manuscript.

Funding
The authors did not receive financial support to conduct the study.

Data availability
Data is provided within the manuscript and supplementary information files.

Declarations

Ethics approval and consent to participate
The study was performed in accordance with the ethical standards as laid 
down in the 1964 Declaration of Helsinki and its later amendments or compa-
rable ethical standards. This research is classified within the category “no risk”. 
Access to research instruments was limited only to investigators according 
to Article 8 of Resolution 008430/1993 by the Colombian Ministry of Health. 
The study was conducted at the Hospital Universitario Fundación Santa Fe de 

Bogotá, in Colombia, and was approved by the institution’s research and eth-
ics committee, “COMITÉ CORPORATIVO DE ÉTICA EN INVESTIGACIÓN”, under 
approval number CCEI-16415–2024.

Consent for publications
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 21 July 2024   Accepted: 23 December 2024

References
 1. Yarmohammadian M, Rezaei F, Haghshenas A, Tavakoli N. Overcrowding 

in emergency departments: A review of strategies to decrease future 
challenges. J Res Med Sci. 2017 [cited 2022 Oct 5];22(1):23. Available from: 
http:// www. jmsjo urnal. net/ text. asp? 2017/ 22/1/ 23/ 200277

 2. Di Somma S, Paladino L, Vaughan L, Lalle I, Magrini L, Magnanti M. Over-
crowding in emergency department: an international issue. Intern Emerg 
Med. 2015;10(2):171–5.

 3. Definition of Boarded Patient. Annals of Emergency Medicine. 2019 [cited 
2024 Jan 22];73(3):e23. Available from: https:// linki nghub. elsev ier. com/ 
retri eve/ pii/ S0196 06441 83145 86

 4. Forero R, Hillman KM, McCarthy S, Fatovich DM, Joseph AP, Richardson 
DB. Access block and ED overcrowding. Emergency Medicine Australasia. 
2010 [cited 2022 Oct 3];22(2):119–35. Available from: https://onlinelibrary.
wiley.com/doi/https:// doi. org/ 10. 1111/j. 1742- 6723. 2010. 01270.x

 5. Boudreaux ED, d’Autremont S, Wood K, Jones GN. Predictors of Emer-
gency Department Patient Satisfaction: Stability over 17 Months. Aca-
demic Emergency Medicine. 2004 [cited 2022 Oct 3];11(1):51–8. Available 
from: http://doi.wiley.com/https:// doi. org/ 10. 1197/j. aem. 2003. 06. 012

 6. Dawson H, Zinck G. CIHI Survey: ED Spending in Canada: A Focus on the 
Cost of Patients Waiting for Access to an In-Patient Bed in Ontario. hcq. 
2009 [cited 2022 Oct 3];12(1):25–8. Available from: http:// www. longw 
oods. com/ conte nt/ 20411

 7. Sterne JA, Hernán MA, Reeves BC, Savović J, Berkman ND, Viswanathan M, 
et al. ROBINS-I: a tool for assessing risk of bias in non-randomised studies 
of interventions. BMJ. 2016 [cited 2024 Mar 24];i4919. Available from: 
https://www.bmj.com/lookup/doi/https:// doi. org/ 10. 1136/ bmj. i4919

 8. Bezerra CT, Grande AJ, Galvão VK, Santos DHM dos, Atallah ÁN, Silva V. 
Assessment of the strength of recommendation and quality of evidence: 
GRADE checklist. A descriptive study. Sao Paulo Med J. 2022 [cited 2024 
Mar 24]; Available from: http:// www. scielo. br/ scielo. php? script= sci_ artte 
xt& pid= S1516- 31802 02200 50232 12& tlng= en

 9. Bramer WM, Rethlefsen ML, Kleijnen J, Franco OH. Optimal database 
combinations for literature searches in systematic reviews: a prospec-
tive exploratory study. Syst Rev. 2017 [cited 2022 May 27];6(1):245. 
Available from: https://systematicreviewsjournal.biomedcentral.com/
articles/https:// doi. org/ 10. 1186/ s13643- 017- 0644-y

 10. Fan J, Woolfrey K. The Effect of Triage‐applied Ottawa Ankle Rules on the 
Length of Stay in a Canadian Urgent Care Department: A Randomized 
Controlled Trial. Academic Emergency Medicine. 2006 [cited 2024 
Jun 29];13(2):153–7. Available from: https://onlinelibrary.wiley.com/
doi/https:// doi. org/ 10. 1197/j. aem. 2005. 07. 041

 11. Bucheli B, Martina B. Reduced length of stay in medical emergency 
department patients: a prospective controlled study on emergency 
physician staffing: European Journal of Emergency Medicine. 2004 [cited 
2024 Jun 29];11(1):29–34. Available from: http:// journ als. lww. com/ 00063 
110- 20040 2000- 00006

 12. Soremekun OA, Biddinger PD, White BA, Sinclair JR, Chang Y, Carignan 
SB, et al. Operational and financial impact of physician screening in the 
ED. The American Journal of Emergency Medicine. 2012 [cited 2024 Jun 
29];30(4):532–9. Available from: https:// linki nghub. elsev ier. com/ retri eve/ 
pii/ S0735 67571 10005 56

 13. Traub SJ, Wood JP, Kelley J, Nestler DM, Chang YH, Saghafian S, et al. 
Emergency Department Rapid Medical Assessment: Overall Effect and 
Mechanistic Considerations. The Journal of Emergency Medicine. 2015 

https://doi.org/10.1186/s12873-024-01163-y
https://doi.org/10.1186/s12873-024-01163-y
http://www.jmsjournal.net/text.asp?2017/22/1/23/200277
https://linkinghub.elsevier.com/retrieve/pii/S0196064418314586
https://linkinghub.elsevier.com/retrieve/pii/S0196064418314586
https://doi.org/10.1111/j.1742-6723.2010.01270.x
https://doi.org/10.1197/j.aem.2003.06.012
http://www.longwoods.com/content/20411
http://www.longwoods.com/content/20411
https://doi.org/10.1136/bmj.i4919
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1516-31802022005023212&tlng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1516-31802022005023212&tlng=en
https://doi.org/10.1186/s13643-017-0644-y
https://doi.org/10.1197/j.aem.2005.07.041
http://journals.lww.com/00063110-200402000-00006
http://journals.lww.com/00063110-200402000-00006
https://linkinghub.elsevier.com/retrieve/pii/S0735675711000556
https://linkinghub.elsevier.com/retrieve/pii/S0735675711000556


Page 11 of 11Devia Jaramillo et al. BMC Emergency Medicine           (2025) 25:25  

[cited 2024 Jun 29];48(5):620–7. Available from: https:// linki nghub. elsev 
ier. com/ retri eve/ pii/ S0736 46791 40134 7X

 14. White BA, Brown DFM, Sinclair J, Chang Y, Carignan S, McIntyre J, et al. 
Supplemented Triage and Rapid Treatment (START) Improves Perfor-
mance Measures in the Emergency Department. The Journal of Emer-
gency Medicine. 2012 [cited 2024 Jun 29];42(3):322–8. Available from: 
https:// linki nghub. elsev ier. com/ retri eve/ pii/ S0736 46791 00029 08

 15. Chan TC, Killeen JP, Kelly D, Guss DA. Impact of Rapid Entry and Acceler-
ated Care at Triage on Reducing Emergency Department Patient Wait 
Times, Lengths of Stay, and Rate of Left Without Being Seen. Annals of 
Emergency Medicine. 2005 [cited 2024 Jun 29];46(6):491–7. Available 
from: https:// linki nghub. elsev ier. com/ retri eve/ pii/ S0196 06440 50080 12

 16. Han JH, Zhou C, France DJ, Zhong S, Jones I, Storrow AB, et al. The 
Effect of Emergency Department Expansion on Emergency Depart-
ment Overcrowding. Academic Emergency Medicine. 2007 [cited 2024 
Jun 29];14(4):338–43. Available from: https://onlinelibrary.wiley.com/
doi/https:// doi. org/ 10. 1197/j. aem. 2006. 12. 005

 17. Imperato J, Morris DS, Binder D, Fischer C, Patrick J, Sanchez LD, et al. 
Physician in triage improves emergency department patient throughput. 
Intern Emerg Med. 2012 [cited 2024 Jun 29];7(5):457–62. Available from: 
http://link.springer.com/https:// doi. org/ 10. 1007/ s11739- 012- 0839-0

 18. Nestler DM, Fratzke AR, Church CJ, Scanlan‐Hanson L, Sadosty AT, Halasy 
MP, et al. Effect of a Physician Assistant as Triage Liaison Provider on 
Patient Throughput in an Academic Emergency Department. Schnei-
der S, editor. Academic Emergency Medicine. 2012 [cited 2024 Jun 
29];19(11):1235–41. Available from: https://onlinelibrary.wiley.com/
doi/https:// doi. org/ 10. 1111/ acem. 12010

 19. Nestler DM, Halasy MP, Fratzke AR, Church CJ, Scanlan‐Hanson LN, Lohse 
CM, et al. Patient Throughput Benefits of Triage Liaison Providers Are Lost 
in a Resource‐neutral Model: A Prospective Trial. Pines J, editor. Academic 
Emergency Medicine. 2014 [cited 2024 Jun 29];21(7):794–8. Available 
from: https://onlinelibrary.wiley.com/doi/https:// doi. org/ 10. 1111/ acem. 
12416

 20. Rogg JG, White BA, Biddinger PD, Chang Y, Brown DFM. A Long‐term 
Analysis of Physician Triage Screening in the Emergency Department. 
Pines J, editor. Academic Emergency Medicine. 2013 [cited 2024 Jun 
29];20(4):374–80. Available from: https://onlinelibrary.wiley.com/
doi/https:// doi. org/ 10. 1111/ acem. 12113

 21. Holroyd BR, Bullard MJ, Latoszek K, Gordon D, Allen S, Tam S, et al. Impact 
of a Triage Liaison Physician on Emergency Department Overcrowding 
and Throughput: A Randomized Controlled Trial. Academic Emergency 
Medicine. 2007 [cited 2024 Jun 29];14(8):702–8. Available from: https://
onlinelibrary.wiley.com/doi/https:// doi. org/ 10. 1197/j. aem. 2007. 04. 018

 22. Singer AJ, Williams J, Taylor M, Le Blanc D, Thode HC. Comprehensive 
bedside point of care testing in critical ED patients: a before and after 
study. The American Journal of Emergency Medicine. 2015 [cited 2024 
Jun 29];33(6):776–80. Available from: https:// linki nghub. elsev ier. com/ retri 
eve/ pii/ S0735 67571 50017 83

 23. Singer AJ, Taylor M, LeBlanc D, Meyers K, Perez K, Thode HC, et al. Early 
Point-of-Care Testing at Triage Reduces Care Time in Stable Adult Emer-
gency Department Patients. The Journal of Emergency Medicine. 2018 
[cited 2024 Jun 29];55(2):172–8. Available from: https:// linki nghub. elsev 
ier. com/ retri eve/ pii/ S0736 46791 83048 9X

 24. Jang JY, Shin SD, Lee EJ, Park CB, Song KJ, Singer AJ. Use of a Compre-
hensive Metabolic Panel Point-of-Care Test to Reduce Length of Stay in 
the Emergency Department: A Randomized Controlled Trial. Annals of 
Emergency Medicine. 2013 [cited 2024 Jun 29];61(2):145–51. Available 
from: https:// linki nghub. elsev ier. com/ retri eve/ pii/ S0196 06441 20120 61

 25. Kankaanpää M, Raitakari M, Muukkonen L, Gustafsson S, Heitto M, 
Palomäki A, et al. Use of point-of-care testing and early assessment 
model reduces length of stay for ambulatory patients in an emergency 
department. Scand J Trauma Resusc Emerg Med. 2016 [cited 2024 
Jun 29];24(1):125. Available from: http://sjtrem.biomedcentral.com/
articles/https:// doi. org/ 10. 1186/ s13049- 016- 0319-z

 26. Kendall J, Reeves B, Clancy M. Point of care testing: randomised 
controlled trial of clinical outcome. BMJ. 1998 [cited 2024 Jun 
29];316(7137):1052–7. Available from: https://www.bmj.com/lookup/
doi/https:// doi. org/ 10. 1136/ bmj. 316. 7137. 1052

 27. Singer AJ, Ardise J, Gulla J, Cangro J. Point-of-Care Testing Reduces 
Length of Stay in Emergency Department Chest Pain Patients. Annals of 

Emergency Medicine. 2005 [cited 2024 Jun 30];45(6):587–91. Available 
from: https:// linki nghub. elsev ier. com/ retri eve/ pii/ S0196 06440 40171 23

 28. Sanchez M, Smally AJ, Grant RJ, Jacobs LM. Effects of a fast-track area 
on emergency department performance. The Journal of Emergency 
Medicine. 2006 [cited 2024 Jun 29];31(1):117–20. Available from: https:// 
linki nghub. elsev ier. com/ retri eve/ pii/ S0736 46790 60031 06

 29. Considine J, Kropman M, Kelly E, Winter C. Effect of emergency depart-
ment fast track on emergency department length of stay: a case-control 
study. Emergency Medicine Journal. 2008 [cited 2024 Jun 29];25(12):815–
9. Available from: https://emj.bmj.com/lookup/doi/https:// doi. org/ 10. 
1136/ emj. 2008. 057919

 30. Maninchedda M, Proia AS, Bianco L, Aromatario M, Orsi GB, Napoli C. Main 
Features and Control Strategies to Reduce Overcrowding in Emergency 
Departments: A Systematic Review of the Literature. RMHP. 2023 [cited 
2023 Jun 13];Volume 16:255–66. Available from: https:// www. dovep ress. 
com/ main- featu res- and- contr ol- strat egies- to- reduce- overc rowdi ng- in- 
emerg en- peer- revie wed- fullt ext- artic le- RMHP

 31. Bittencourt RJ, Stevanato ADM, Bragança CTNM, Gottems LBD, O’Dwyer 
G. Interventions in overcrowding of emergency departments: an 
overview of systematic reviews. Rev saúde pública. 2020 [cited 2024 Apr 
29];54:66. Available from: https:// www. revis tas. usp. br/ rsp/ artic le/ view/ 
172895

 32. Benabbas R, Shah R, Zonnoor B, Mehta N, Sinert R. Impact of triage liaison 
provider on emergency department throughput: A systematic review 
and meta-analysis. The American Journal of Emergency Medicine. 2020 
[cited 2024 Jun 30];38(8):1662–70. Available from: https:// linki nghub. 
elsev ier. com/ retri eve/ pii/ S0735 67572 03030 28

 33. Sartini M, Carbone A, Demartini A, Giribone L, Oliva M, Spagnolo AM, 
et al. Overcrowding in Emergency Department: Causes, Consequences, 
and Solutions—A Narrative Review. Healthcare. 2022 [cited 2024 Jun 
30];10(9):1625. Available from: https:// www. mdpi. com/ 2227- 9032/ 10/9/ 
1625

 34. Rooney KD, Schilling UM. Point-of-care testing in the overcrowded emer-
gency department – can it make a difference? Crit Care. 2014 [cited 2024 
Jun 30];18(6):692. Available from: http://ccforum.biomedcentral.com/
articles/https:// doi. org/ 10. 1186/ s13054- 014- 0692-9

 35. Rowe BH, Villa-Roel C, Guo X, Bullard MJ, Ospina M, Vandermeer B, 
et al. The Role of Triage Nurse Ordering on Mitigating Overcrowding in 
Emergency Departments: A Systematic Review: TNO Systematic review. 
Academic Emergency Medicine. 2011 [cited 2024 Jun 30];18(12):1349–57. 
Available from: https://onlinelibrary.wiley.com/doi/https:// doi. org/ 10. 
1111/j. 1553- 2712. 2011. 01081.x

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://linkinghub.elsevier.com/retrieve/pii/S073646791401347X
https://linkinghub.elsevier.com/retrieve/pii/S073646791401347X
https://linkinghub.elsevier.com/retrieve/pii/S0736467910002908
https://linkinghub.elsevier.com/retrieve/pii/S0196064405008012
https://doi.org/10.1197/j.aem.2006.12.005
https://doi.org/10.1007/s11739-012-0839-0
https://doi.org/10.1111/acem.12010
https://doi.org/10.1111/acem.12416
https://doi.org/10.1111/acem.12416
https://doi.org/10.1111/acem.12113
https://doi.org/10.1197/j.aem.2007.04.018
https://linkinghub.elsevier.com/retrieve/pii/S0735675715001783
https://linkinghub.elsevier.com/retrieve/pii/S0735675715001783
https://linkinghub.elsevier.com/retrieve/pii/S073646791830489X
https://linkinghub.elsevier.com/retrieve/pii/S073646791830489X
https://linkinghub.elsevier.com/retrieve/pii/S0196064412012061
https://doi.org/10.1186/s13049-016-0319-z
https://doi.org/10.1136/bmj.316.7137.1052
https://linkinghub.elsevier.com/retrieve/pii/S0196064404017123
https://linkinghub.elsevier.com/retrieve/pii/S0736467906003106
https://linkinghub.elsevier.com/retrieve/pii/S0736467906003106
https://doi.org/10.1136/emj.2008.057919
https://doi.org/10.1136/emj.2008.057919
https://www.dovepress.com/main-features-and-control-strategies-to-reduce-overcrowding-in-emergen-peer-reviewed-fulltext-article-RMHP
https://www.dovepress.com/main-features-and-control-strategies-to-reduce-overcrowding-in-emergen-peer-reviewed-fulltext-article-RMHP
https://www.dovepress.com/main-features-and-control-strategies-to-reduce-overcrowding-in-emergen-peer-reviewed-fulltext-article-RMHP
https://www.revistas.usp.br/rsp/article/view/172895
https://www.revistas.usp.br/rsp/article/view/172895
https://linkinghub.elsevier.com/retrieve/pii/S0735675720303028
https://linkinghub.elsevier.com/retrieve/pii/S0735675720303028
https://www.mdpi.com/2227-9032/10/9/1625
https://www.mdpi.com/2227-9032/10/9/1625
https://doi.org/10.1186/s13054-014-0692-9
https://doi.org/10.1111/j.1553-2712.2011.01081.x
https://doi.org/10.1111/j.1553-2712.2011.01081.x

	Effective strategies for reducing patient length of stay in the emergency department: a systematic review and meta-analysis
	Abstract 
	Background 
	Method 
	Results 
	Conclusion 

	Background
	Methods
	Inclusion criteria
	Exclusion criteria
	Data collection and processing
	Quality assessment
	Data analysis

	Results
	Description of the studies
	Risk of bias
	Summary of results
	Bias reporting
	Certainty of the evidence

	Discussion
	Conclusion
	Implications for practice
	Implications for research

	Acknowledgements
	References


