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Introduction  

Crowding in the ED has been described as a 

significant public health problem threatening the 

appropriate function of the health systems in many 

countries worldwide 1-4. Many institutions and studies 

have developed definitions for ED crowding and 

overcrowding. In a simple form, when there is a delay 

in providing timely care by providers due to congestion, 

crowding exists 4-6.   

ED crowding causes problems for patients, staff, 

health systems, and society. Thus, many studies aimed 

to identify its cause, consequences, and possible 

solutions to avoid its adverse effects. Crowding in ED 

can cause problems including deteriorating healthcare 

delivery process 7-10, poor quality care 1,11 and efficiency 
12-14, increased medical errors15-17, low satisfaction and 

high compliance 11, 18, 19, high morbidity 20, increasing 

patient mortalities 9, 21-23, etc., which all deteriorate the 

effective and appropriate provision of healthcare 

services and safe healthcare network.  

Among those adverse effects, patient mortalities also 

have been identified as an adverse outcome of 

crowding, which indicates the quality of care. Thus, 

several studies have looked at available databases that 

compare mortality rates in patients presenting during 

crowding versus no crowding times. Most of these 

studies found correlations between increased mortality 

and crowding in EDs and have concluded that the death 

rate is higher during crowding. Some systematic 

reviews which aimed to assess the effects of crowding 

on patient outcomes covered the impact of crowding on 

patient mortalities 4,10,24-27. They included a few 

published studies concerning this correlation in their 

reviews, which do not give us complete results, and 

they have significant limitations. 

Thus, this article aimed to describe the effects of 

crowding on mortality by assessing all published 

articles in peer review journals. 

Abstract 

Introduction: Emergency department (ED) overcrowding may damage patient outcomes in various settings. This systematic review 

investigated the association between ED crowding and patient mortality. 

Methods: A search of three electronic databases, namely Medline, EMBASE, and Web of Science websites, was done to identify all original 

English language published studies concerning mortalities caused by ED crowding between January 1999 and January 2020. 

Results: A total of 45 studies were included in the full-text review. After excluding 17 studies because of poor quality, 28 articles were 

included in the final review. Twenty articles reported a direct association between ED crowding and emergency patient mortality. With 

the increase in ED overcrowding, mortality also increased. Nevertheless, eight studies reported no association between ED crowding and 

mortality. 

Conclusion: ED overcrowding significantly increased patient mortality regardless of the amount of ED overcrowding and type of diseases 

in most studies were assessed in this study. Additional studies are required to comprehensively assess the relationship between ED 

overcrowding and patients’ mortality. 

Keywords: Emergency; Crowding; Mortality. 

 



Emergency Department Crowding and Patient Mortality 

 

Trauma Monthly 2023;28(3): 831-840 |  832 

Methods  

Search Strategy 

In this review, the American College of Emergency 

Physicians defined crowding as a situation where 

emergency services exceed available healthcare 

resources. For this study, we followed the Preferred 

Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) guidelines28. We performed the 

search on three electronic databases, including 

Medline, EMBASE, and Web of Science. The search 

keywords and phrases used in this review are shown in 

Table 1. We have included all English-language 

published studies between January 1999 and January 

2020 for twenty years. We had no limitation on the 

types of studies and methods applied for the reviews. 

All articles concerned with mortality caused by ED 

crowding and satisfied the inclusion criteria of being 

original studies and published in peer-review journals 

were included in the study. 

Study selection, quality assessment, and data 

extraction 

Two reviewers followed the procedure of searching in 

databases independently, and then they reviewed the 

abstracts and titles of studies to identify the relevant 

articles. Discussing with another reviewer was used in 

the case of any disagreement. A total of 45 articles were 

eligible for the full-text review. Then, the reviewers 

assessed the quality of the studies using standardized 

Critical Appraisal Skills Programme (CASP) tools 

designed for different types of studies29. In this process, 

17 studies were excluded because of poor quality. For 

the included studies, reviewers using a standardized 

form, extracted data about the design, setting, sample 

size, outcomes, and main findings of the studies. 

 

Table 1: Keywords utilized for search from databases. 

Emergency department-related 

keywords 

Crowding-related keywords Mortality-related keywords 

emergency medicine, 

hospital emergency service, 

emergency health services, 

emergency medical services, 

emergency department, ED, 

emergency room, ER, 

emergency ward 

crowding, crowded, overcrowding, 

overcrowded, hospital bed 

utilization, diversion, divert, crises, 

crisis, surging, surged, congestion, 

capacity, occupancy  

mortality, mortalities, mortality 

rate, excess mortality, mortality 

decline, fatality rate, fatality 

excess, case fatality rates 

death rate, age-specific death  

 

 

Studies characteristics 

We found 1269 records from the search of 

MEDLINE, EMBASE, and Web of Science databases. 

Also, we found 15 records through the Google Scholar 

search (Fig. 1). After removing duplicates and abstract 

screening, 45 records were eligible for full-text 

screening. The full-text screening resulted in 28 articles 

eligible for the final review. The summary of the 

included articles in the final review is presented in 

Table 2.  

Out of the 28 articles included in the final review, the 

designs of 19 articles were retrospective cohort studies, 

two retrospective cross-sectional studies, two 

retrospective observational studies, two prospective 

cohort studies, one prospective observational study, one 

quasi-experimental, and another longitudinal time-

series regression analysis. Also, studies used various 

measures of crowding, such as boarding time, ED 

length of stay, ambulance diversion, mean ED 

occupancy, relative ED occupancy, and patient volume 

(Table 2). 

Again, 13 articles were from studies in North 

America, eight were from Asian countries, four were 

from European countries, and the remaining three were 

from Australia. Besides, 12 articles were published 

during 2013-2019, 13 during 006-2012, and the rest 

three during 1999-2005 (Table 2). 
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Figure 1: PRISMA flow diagram. 

 

Twenty articles reported a direct association between 

ED crowding and emergency patient mortality. With 

the increase in ED crowding, emergency patient 

mortality also increased. Nevertheless, eight studies 

reported no correlation between ED crowding and 

mortality20, 22, 30-35. Regardless of the type of patients, 

three studies reported an association between an 

increased boarding time and emergency patient 

mortality. For example, Singer et al. reported an 

emergency patient mortality rate of nearly twice (4.5%) 

among patients with a boarding time of greater than 12 

hours compared with those with a boarding time of 

fewer than 2 hours (2.5%). Their study also revealed a 

significant association between an increased ED 

boarding time and a higher inpatient mortality rate 36. 

Similarly, Hong and colleagues found an association 

between ED boarding times of above 8 hours and 

increased mortality in necrotizing fasciitis patients 37. 

Another study reported a significantly higher ICU and 

in-hospital patient death and increased hospital LOS 

among those patients who experienced a delay in being 

transferred for more than 6 hours from the ED 21. 

The findings of a quasi-experimental study reported 

that tertiary hospitals which implemented the 4-hour 

rule in serving emergency patients revealed a 

significant reduction in patient mortality rate, while not 
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following the 4-hour rule did not 38. A higher risk of 7-

day death among patients who visited the ED during 

shifts with a mean length of stay ≥ 6 hours was reported 

compared to those with a mean LOS of less than six 

hours 39. Similarly, delays in resuscitation efforts 

(DREs) to emergency patients resulted in more than 

three times increased the risk of in-hospital mortality 40. 

In contrast, others found no association between patient 

transit times and ED LOS with inpatient mortality 22. 

Gilligan et al. reported no association between the 

volume of emergency patients and the likelihood of 

patient death32. A study that analyzed ED LOS due to 

guideline-recommended therapies revealed no 

association with patient mortality. However, an 

increased ED LOS was associated with decreased use 

of guideline-recommended therapies 30.  

A study conducted in Houston among trauma patients 

found slightly higher admitted patient mortality with 

the diversion of more than 8 hours than in patients with 

the diversion of fewer than 8 hours41. Exposure to more 

than 12 hours of diversion was also associated with 

higher 30-day, 90-day, 9-month, and 1-year 

mortalities42. Others found a significant association 

between ambulance diversion and increased inpatient 

mortality 10, 43. In contrast, a study in the US found no 

association between ambulance diversion and inpatient 

pediatric mortality 33.  

Ten studies reported an association between ED 

occupancy and patient mortality. The results of a study 

in Australia revealed significantly higher rates of 

mortality during overcrowded shifts than not 

overcrowded shifts 23. Similarly, a study of CAP 

patients showed an association between ED occupancy 

and higher 28-day mortality44. Sprivulis and colleagues 

found a relationship between the Overcrowding Hazard 

Scale and increased mortality rates. Another study 

found an association between ED occupancy rates and 

1, 2, and 3-day mortalities, while no association was 

found between EDOR with 4- to 7-day mortalities 45. A 

study of critically ill patients admitted to an ED showed 

that as the ED occupancy ratio increases, mortality rates 

also increase 46. Similarly, McCusker et al. found that a 

10% increase in ED bed relative occupancy ratio was 

related to a 3% increase in ED death and a stronger 

association between bed crowding and mortality among 

more significant EDs 47. In contrast, the results of a 

study showed no differences in patient mortality during 

crowding versus non-crowding time 34. Also, a study of 

patients with severe sepsis revealed that ED crowding 

would not significantly increase the mortality rate31. 

Others found no associations between ED occupancy 

rate and patient mortalities 20, 35. 

The results of a study showed that with the increase in 

triage level, the risk of patient mortality is increased 48. 

Also, a study that assessed the correlation between the 

number of patients per hour and patient mortality rate 

found that ED crowding deteriorated the treatment 

process of patients with critical conditions49. Measuring 

patients per minute revealed a significantly higher 

mortality rate among pediatric patients who visited ED 
9. Another study by Miro et al. found a significant 

relationship between higher mortality rates and weekly 

visits 50.
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Table 2. Studies assessed the association of ED crowding and patients mortality (n = 28). 

Author (year) Sample size Design Aim Outcome 

variable/measure 

Findings 

Ala et al. 

(2017) 

 

583 critically ill 

patients referred 

to the ED of 

Imam Reza 

Hospital, Iran,  

Retrospective 

cross-sectional 

To assess the 

relationship 

between crowding 

and clinical 

outcome of 

referred critical 

patients from other 

hospitals  

Mortality rate Majority of death were during the 

peak hour of emergency referrals. 

Crowding in the emergency 

department worsened the treatment 

process of patients with a critical 

condition.  

 

Begley et al. 

(2004) 

 

18,888 trauma 

patients in seven 

trauma hospitals 

in Houston  

retrospective 

cohort 

To evaluate the 

correlation 

between trauma 

death rates and 

hospital diversion 

Death rates for 

trauma patients 

Mortality of patients on significant 

diversion days was higher than 

among patients on day when 

hospitals diversion was fewer than 8 

hr (3.9% vs. 3.3%) 

Cha et al. 

(2011) 

125,031 pediatric 

patients; 35,924 

patients in 

crowded group; 

89,107 patients in 

noncrowded 

group; in 34 EDs  

Retrospective 

cohort 

 

To analyze the 

effect of crowding 

on the hospital 

mortality of 

pediatric patients  

30-day mortality 

 

 

Hazard ratio of 30-day mortality 

among crowded group compared to 

non-crowded group was 1.26 (95% 

CI 1.02–1.59) 

Chalfin et al. 

 (2007) 

 

50,322  adults 

from 120 hospital 

ICUs  

Retrospective. 

Cross-

sectional. 

To study the  

association of  ED 

boarding and 

outcomes  

Mortality of 

patients transferred 

to ICU 

Mortality rates of more than  6 hr 

was 17.4% vs. 12.9% for patients 

transferred less than 6 hr (OR = 

0.71; 95% CI = 0.56–0.89) 

Derose et al. 

(2014) 

136,740 adults 

with visit 13 

health system 

EDs  

Retrospective 

cohort  

 

To assess the 

relationship 

between ED 

system crowding 

measures and 

outcomes  

Individual 

inpatient mortality  

Inpatient mortality was not 

associated with patient 

transit times or ED LOS was 

unrelated to inpatient mortality 

Diercks et al. 

(2007) 

 

42,780 adults 

from 550 

hospitals 

 

Retrospective 

cohort 

To analyze the 

association of ED 

LOS with the use 

of guideline-

recommended 

therapies and 

clinical outcomes 

Rate of Mortality 

 

Risk adjusted mortality was similar 

among groups 

 Rate if MI increased in patients 

with long ED stays (OR = 1.23; 

95% CI = 1.01–1.48)  

Fatovich et al. 

 (2005) 

51,885 adults 

from a hospital 

ED 

Retrospective 

cohort 

To assess a higher 

mortality rate of 

ED patients if 

present during 

periods of 

ambulance 

diversion 

Death in ED or IP 28% reduction in patients mortality 

for patients during periods of 

ambulance diversion (OR = 1.13; 

95% CI = 1.13–1.46) 

Gaieski et al. 

(2017) 

2913 severe 

sepsis patients  

Retrospective 

cohort 

To assess the  

hypothesize that 

ED crowding 

would increase 

mortality for 

patients with 

severe sepsis  

Inpatient mortality ED crowding did not impact in-

hospital mortality 

Patient hours odd ratios 0.99 (0.70-

1.39) 95% CI 

Geelhoed et al 

(2012) 

297,043 

admissions 

during 4 years 

Quasi-

experimental 

intervention 

To measure 

whether any 

changes in 

overcrowding were 

associated with 

mortality rates. 

Mortality rates; 

overcrowding 

rates. 

Mortality rate fell significantly 

from 1.12% to 0.98(by 13%; 95% 

CI, 7%–18%; P < 0.001). Monthly 

mortality rates decreased in two of 

the three tertiary hospitals. 

Gilligan et al. 

(2008) 

73,305 adults in a 

ED 690-bed 

academic urban 

tertiary  

Retrospective 

Cohort 

 

To study the 

impact of 

crowing on 

mortality  

Mortality  Boarders was not significantly 

associated with mortality (OR = 

1.001; 95% CI = 0.993–1.009, p = 

.690)  

Guttmann et al. 

(2011) 

13,934,542 

patients 

discharged from 

Retrospective 

cohort 

 

To determine the 

correlation 

between patients 

7-day mortality OR of 7-day mortality among 

group that presented to the ED 

during shifts with mean LOS ≥ 6 hr 
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125 EDs in 

Ontario, Canada  

who are not 

admitted to 

hospital after 

attending an  ED 

during long 

waiting times 

shifts and risk of 

adverse events 

vs. <1 hr was 1.79 (95% CI 1.24–

2.59) 

Hong et al. 

(2009) 

195 patients with 

necrotizing 

fasciitis 

Retrospective 

cohort 

To assess the 

association 

between prolonged 

ED boarding stay 

and mortality 

Patient mortality Prolonged ED boarding stay (OR, 

3.4; 95% CI 1.3-8.6) was  

associated with higher mortality 

Hong et al. 

(2013) 

1296 patients 

underwent 

resuscitative 

procedures in the 

resuscitation 

room in a single 

urban tertiary ED 

Retrospective 

observational 

To evaluate 

whether ED 

crowding is 

associated with 

delayed 

resuscitation 

efforts (DREs) that 

resulted in hospital 

mortality.  

Mortality because 

of delayed 

resuscitation 

efforts 

Mortality during the ED stay or 

during the total hospital stay was 

significantly higher in the DRE 

group (OR, 3.39; 95% CI, 1.22-

9.45 and OR, 3.96; 95% CI, 2.28-

6.88, respectively) compared with 

the non-DRE group. 

 

Iversen et al. 

(2019) 

6383 patients in a 

ED 

Prospective 

cohort 

 To determine the 

association 

between triage 

level and 30-day 

mortality; relation 

between triage 

level and 48-hour 

mortality  

30-day mortality; 

48-hour mortality 

The hazard ratio for 48-hour 

mortality for patients was 0.9 (95% 

CI 0.4 to 1.9). For 30-day mortality 

the HR for patients was 1.7 (95% 

CI 1.2 to 2.4). 

Jo et al. 

(2012) 

477 CAP patients  Retrospective 

observational 

To measure the 

relationship 

between 

emergency 

department 

crowding and 28-

day mortality  

28-day mortality  High crowding condition  was 

associated with a higher 28-day 

mortality (OR = 9.48, 95% CI 

1.53-58.90). 

Jo et al. 

(2014) 

54,410 adult 

patients visited 

ED of an urban 

tertiary academic 

hospital in Korea 

Retrospective 

cohort 

To determine 

whether the EDOR 

is associated with 

mortality  

Mortality The fourth quartile of the EDOR 

was associated with 1-day 

mortality (OR = 1.42; 95% CI= 

1.08-1.88), 2-day mortality (OR = 

1.31; 95% CI 1.04-1.67), and 3-day 

mortality (OR = 1.27; 95% CI 

1.02-1.58). 

Jo et al. 

(2015) 

1801 critically ill 

patients admitted 

via a ED  

Retrospective 

cohort 

To analyze the 

correlation 

between ED 

crowding and 

inpatient mortality  

Inpatient mortality ORs of 1.95, 2.51, and 1.93; 

CI=1.23 - 3.12, 1.58 - 3.99, and 

1.21 - 3.09 for the second, third, 

and fourth quartiles, respectively, 

in compare with the first quartile. 

McCusker et 

al. 

(2014) 

 677,475 patients 

who visited 

hospital EDs 

 

Retrospective 

cohort 

To assess the effect 

of  ED occupancy 

on patient 

outcomes  

30-day mortality A10% increase in ED bed relative 

occupancy ratio was associated with 

3% increases in death. There was a 

strong correlation between 

crowding and mortality among 

larger EDs 1.06 (1.05–1.07) 99% CI 

 

Miro et al. 

(1999); 

81,301 adults 

from an urban 

hospital 

Prospective 

cohort 

To assess the effect 

of crowding on 

mortality 

Mortality mortality rate was correlated with 

ED weekly visit volume (p < .05) 

Richardson 

(2006) 

34,377 crowded 

group 

patients; 32,231 

noncrowded 

group patients 

from a Australian 

hospital 

Retrospective 

stratified 

cohort 

 To evaluate the 

effect of crowding 

on mortality 

10-day in- hospital 

mortality 

Inpatient mortality was higher 

during crowding OR=1.34 (95% CI 

= 1.04–1.72) 
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Shen et al. 

(2011) 

13 860 Medicare 

patients with 

AMI within 4 

California 

counties  

 

longitudinal 

time-series 

To evaluate 

whether diversion 

is associated with 

increased mortality  

7, 30, 90 days, and 

9 months, and 1 

year mortalities 

Exposure to more than 12 hr of 

diversion was associated with 

higher 30-day mortality 3.24 

percentage points; 95% CI, 0.60-

5.88.Higher 90-day mortality (2.89 

percentage points; 95% CI, 0.13-

5.64); higher 9-month mortality 

(2.93 percentage points; 95% CI, 

0.15-5.71); and higher 1-year 

mortality (3.04 percentage points; 

95% CI, 0.33-5.75). 

Shenoi et al. 

(2009) 

4,095 children 

admitted to 

ED during 

ambulance 

diversion 

Retrospective 

Descriptive 

To assess the 

prevalence of ED 

ambulance 

diversion and 

association with 

mortality 

ED or IP Mortality Fewer severely ill patients admitted 

during diversion (OR = 0.72; 95% 

CI = 0.66–0.78). Diversion was not 

associated with mortality 

Singer et al. 

(2011) 

41,256 

admissions from 

a suburban 

academic ED 

Retrospective 

cohort 

To analyze the 

association 

between length of 

ED boarding and 

outcomes 

 

In-hospital 

mortality  

Increase in Mortality with increase 

boarding time, from 2.5% in 

patients boarded less than 2 hr to 

4.5% in patients boarding 12 hr or 

more. Hospital mortality was 

associate with length of ED 

boarding. ED boarding between 6-

12 was OR=1.24 (1.00–1.54). OR 

of 12-24 = 1.43 (1.13–1.82) and 

more than 24 hr OR was 1.23 

(0.73–2.09) 

Sprivulis, et al. 

(2006) 

62,495 admitted 

adults to 3 EDs 

Retrospective 

Descriptive. 

 

To assess the 

association 

between hospital 

and ED 

occupancy and 

mortality 

Death on days 2,7, 

and 30 against 

crowding 

Hazard Scale 

HRs for mortality at 2, 7, and 30 

days were 1.3, 1.3, and 1.2 for 

patients admitted during periods of 

greater ED and hospital occupancy 

Sun et al. 

(2013) 

995,379 ED visits  Retrospective 

cohort 

To examine the 

association of ED 

crowding with 

subsequent 

outcomes  

Inpatient mortality  Patients admitted in  high EDC 

days experienced 5% greater odds 

of inpatient death (95% CI 2% to 

8%). Periods of high EDC were 

associated with increased inpatient 

mortality.  OR=1.05 1.02–1.08 

Van der 

Linden et al. 

(2016) 

39,110 patients of 

an inner-city ED 

in the 

Netherlands 

 

Retrospective 

cohort 

To evaluate the 

relationship of ED 

crowding with 24-

h mortality  

24-h and 10-day 

mortalities 

No differences in mortality 

between patients arriving during 

crowding versus those arriving 

during noncrowding. EDC with 24-

h mortality and 10-day mortality 

was, respectively 1.16 (0.91–1.47), 

0.23 1.07 (0.94–1.21), 0.34 

Verelst et al. 

(2015) 

32,866 

admissions of an 

academic 

teaching hospital 

in Leuven, 

Belgium 

Prospective 

observational 

cohort 

To assess the 

association of ED 

crowding and risk 

of in-hospital death  

In-hospital death ED crowding was not associated 

with mortality (OR=0.94, 95% CI 

0.74-1.19) 

Wu et al. 

(2015) 

852 hemorrhagic 

shock trauma 

patients in an 

urban tertiary 

hospital 

Retrospective 

cohort 

To assess the 

association 

between EDC and 

poor performance  

30-day mortality No clear relationship was found 

between ED crowding and 30-day 

mortality, OR: 1.15 (0.79–1.47); 

95% CI 
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Discussion  

After a full assessment of the eligible articles, twenty of the 

articles reported a direct association between ED crowding 

and emergency patient mortality. In this regard, emergency 

patient mortality also increased with the increase in ED 

crowding. Nevertheless, eight studies reported no 

significant correlation between ED crowding and mortality 
20,22,30-35. The significance was different based on the 

measure of crowding. When crowding was measured using 

boarding times, all studies revealed an association between 

ED crowding and patient mortalities. However, measuring 

ED crowding using ED LOS did not show a clear 

relationship between ED crowding and mortality 22, 30, 32, 38-

40. 

Similarly, three studies showed an association between 

crowding and higher diversion, while in a study with a 

specific population group, this association deteriorated. 

Measuring crowding using ED occupancy was complicated. 

In some studies, the association was identified; in others, no 

association was discovered. Finally, using triage-level visits 

number as crowding measures revealed a significant 

association between crowding and patient mortalities. 

In the past, some systematic reviews aimed to assess the 

association between ED crowding and health outcomes 

such as patient mortality. However, this review did not 

include all relevant articles in this relation and needed to be 

more comprehensive. At the same time, the majority of the 

studies covered by these reviews reported a negative 

association between crowding in EDs and patient 

mortalities, some covered studies which did not show any 

association. Johnson and Winkelman, in their review, 

assessed the relationship between ED crowding and patient 

mortality in eight studies 21, 23, 30, 32, 33, 43, 50, 51 and found in 

almost all of these studies a clear correlation between ED 

crowding and increased mortality 25. In another review, Sun 

et al. showed that comparing mortalities during crowding 

versus non-crowding by different authors in different studies 

revealed that the mortality rate is higher in times of increased 

crowding10. Moreover, another review investigated the 

association between ED crowding and patient outcomes. 

They found an association between ED crowding and higher 

inpatient mortality rates 52. 

The most comprehensive systematic review in this relation 

was operated by George et al., in which their systematic 

review 12 articles were included to include twelve articles 

assessing the association between ED crowding and 

mortality 24. In our study, we covered all these works too. 

Hoot et al. found four articles concentrated on the 

association of patient mortality and crowding and concluded 

that patient mortality is an adverse outcome of crowding4. 

Similarly, in a recent systematic review by Morley, seven 

studies 10,23,36,39,46,47, 51 were included regarding the mentioned 

association, and the results showed that finding the exact 

impact of ED crowding on patient mortalities is 

controversial 26. 

In most studies, crowding was associated with patient 

mortalities, increasing the risk of adverse outcomes 53-56. 

According to a comprehensive investigation of this 

systematic review, the increase in ED crowding levels was 

significantly associated with higher mortalities in most 

studies. Although because of the difference in the measure 

of ED crowding and specific group patients, the association 

between crowding and mortalities is not directly comparable 

across studies, the results of this study emphasize the 

negative impact of ED crowding on patient mortalities.   

This study has some significant limitations. Our review is 

limited only to English-published articles. We used the 

different databases to minimize the bias of not selecting 

relevant articles. Second, various measures of crowding and 

outcomes and population groups result in the inability to 

generalize. To address this issue, we categorized all articles 

based on the outcome and crowding measures and analyzed 

each subgroup separately, making the comparison more 

accurate. 

 

Conclusion 

ED crowding is a primary concern associated with adverse 

clinical outcomes such as mortality. Some studies have 

demonstrated that crowding correlates with increased 

mortality. So in this systematic review, twenty-eight articles 

specifically examined the association between ED crowding 

and mortality. The results of these studies are mixed. 

Although there was not a significant association between 

ED crowding and patient mortality in some studies, the 

majority of studies revealed a clear and significant 

association between ED crowding and patient mortality. 

Given the significance and magnitude of ED crowding and 

its role in deteriorating patient safety, policies must address 

this concern. 
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