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Abstract

Purpose—Emergency department (ED) crowding is a significant patient safety concern

associated with poor quality of care. The purpose of this systematic review is to assess the

relationship between ED crowding and patient outcomes.

Design—We searched the Medline search engine and relevant emergency medicine and nursing

journals for studies published in the past decade that pertained to ED crowding and the following

patient outcome measures: mortality, morbidity, patient satisfaction, and leaving the ED without

being seen. All articles were appraised for study quality.

Findings—A total of 196 abstracts were screened and 11 articles met inclusion criteria. Three of

the eleven studies reported a significant positive relationship between ED crowding and mortality

either among patients admitted to the hospital or discharged home. Five studies reported that ED

crowding is associated with higher rates of patients leaving the ED without being seen. Measures

of ED crowding varied across studies.

Conclusions—ED crowding is a major patient safety concern associated with poor patient

outcomes. Interventions and policies are needed to address this significant problem.

Clinical Relevance—This review details the negative patient outcomes associated with ED

crowding. Study results are relevant to medical professionals and those that seek care in the ED.
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Emergency department (ED) crowding poses a significant international patient safety

concern (Hoot & Aronsky, 2008; Institute of Medicine of the National Academies, 2007;
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Moskop, Sklar, Geiderman, Schears, & Bookman, 2009; Pines et al., 2011). During times of

ED crowding, the demand for emergency services outweighs accessible resources (Moskop

et al., 2009). Studies show that ED crowding is a global problem associated with increased

patient mortality and poor quality of care (Bernstein et al., 2009; Pines et al., 2011).

Although numerous solutions have been proposed to reduce crowding (Handel et al., 2010;

McClelland et al., 2011), ED crowding is common and is becoming more acute (Pitts, Pines,

Handrigan, & Kellermann, 2012).

Millions of individuals access healthcare in the ED each year, and recently the demand for

ED services has significantly increased in the United States (Schuur & Venkatesh, 2012).

From 1999 to 2009, the number of visits to the ED increased by 32% nationwide, from

102.8 to 136.1 million. During the same time period, the number of ED visits that resulted in

hospital and intensive care unit admission increased from 13.2 to 17.1 million and from 1.4

to 2.2 million, respectively (Centers for Disease Control and Prevention, 2009; McCaig &

Burt, 2001). This suggests that more critically ill patients seek care in the ED. Further,

insufficient inpatient hospital capacity has resulted in patients boarding in the ED for

extended periods of time (Gilligan et al., 2008). The increase in ED utilization and lack of

inpatient resources contribute to the growing problem of ED crowding (Moskop et al.,

2009). Still further, while ED crowding data are limited globally, studies show that ED

crowding is a major international problem (Cha et al., 2011; Guttmann, Schull, Vermeulen,

& Stukel, 2011; Pines et al., 2011; Richardson, 2006).

Numerous studies (Kennebeck, Timm, Kurowski, Byczkowski, & Reeves, 2011; Pines,

Localio, et al., 2007), including two recent literature reviews (Bernstein et al., 2009; Johnson

& Winkelman, 2011), have examined the relationship between ED crowding and poor care

processes and quality, such as decreased timeliness of care. To our knowledge, however, no

systematic review has been conducted to specifically examine the relationship between ED

crowding and patient outcomes. Given the significant increase in ED use and the well-

documented relationship between ED crowding and poor care quality, it is important to

understand the relationship between ED crowding and patient outcomes. Guided by the

Preferred Reporting Items for Systematic Reviews and Meta-analyses (Moher, Liberati,

Tetzlaff, Altman, & Group, 2010), we performed a review of the literature to examine the

relationship between ED crowding and patient outcomes.

Methods

An iterative process was used to define the search strategy for this review. The data

extraction and quality assessment tools were developed a priori.

Search Strategy

With consultation from a research librarian at the Columbia University Medical Center

library, we searched the OVID Medline and Ovid Medline In-Process & Other Non-Indexed

Citations search engines for studies published in the past decade (between January 2002 and

July 2012). Using a Boolean combination of keywords and medical subject headings,

outlined in Table 1, we searched for articles pertaining to ED crowding and the following

patient outcome measures: mortality, morbidity, patient satisfaction, and leaving the ED

Carter et al. Page 2

J Nurs Scholarsh. Author manuscript; available in PMC 2014 May 27.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



without being seen. Using the same terms and time frame, we also electronically searched

the tables of contents of the following journals: Emergency Medicine Journal, Emergency

Medicine, Journal of Emergency Nursing, Annals of Emergency Medicine, European

Journal of Emergency Medicine, and Academic Emergency Medicine. Finally, we hand

searched the reference sections of pertinent articles that were identified in the Medline

search and the reference sections of full-text articles that were included in this review.

Study Selection

One researcher screened study titles and abstracts for overall relevance. Three reviewers

then independently reviewed remaining study titles and abstracts. Collectively, study authors

discussed the rationale for each articles’ inclusion or exclusion using an iterative process.

Disagreements were resolved through discussion and consensus. Studies that measured ED

crowding or explicitly reported to have measured a proxy of ED crowding (e.g., ED length

of stay, ED volume, ED capacity, etc.) and measured one of the outcomes of interest were

eligible for inclusion. We excluded studies that described (a) interventions to alleviate

crowding; (b) care processes associated with crowding, such as timeliness of care,

ambulance diversion and patient flow; and (c) tools to forecast or measure crowding. We

also excluded commentaries, editorials, articles not published in English, or those without

abstracts. No contact was made with study authors.

Data Extraction

We adapted a data extraction tool used previously to address relevant items in the summary

and synthesis of articles (Uchida, Pogorzelska-Maziarz, Smith, & Larson, 2013). Fields

included in our tool were primary author of the study and year of publication, study design,

inclusion criteria and population studied, ED type (e.g. academic, urban, etc.), measure used

to quantify crowding, measure used to quantify patient outcome, study results, and study

limitations. All researchers piloted this tool using two articles, with high levels of data

extraction agreement. One researcher reviewed the remaining studies and completed the data

extraction.

Quality Assessment

Recent studies have examined the use of quality assessment instruments in observational

studies; yet, a single instrument has not been recommended. The Agency for Healthcare

Research and Quality (AHRQ) developed a series of evaluation tools for different study

designs (West et al., 2002). We adopted the quality of observational studies’ assessment

criteria used by AHRQ, which evaluates whether study authors addressed the following

domains: (a) study question and population (i.e., whether a clear and appropriate study

question was present, whether a description of the study population was provided, and

whether a sample size calculation was performed); (b) comparability of subjects (i.e.,

whether clear inclusion and exclusion criteria were stated, whether comparison groups were

comparable); (c) exposure or intervention measurement (i.e., whether the exposure was

clearly defined, reliable, and valid); (d) outcome measurement (i.e., whether the outcome

variable was clearly defined, reliable, and valid); (e) statistical analysis (i.e., whether the use

of appropriate statistical tests were appropriate); (f) results (i.e., whether study results
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included confidence intervals and point estimates); and (g) discussion (i.e., whether the

study conclusions were supported by study results). For the purposes of our quality

appraisal, we excluded the assessment of funding sources.

Domains were evaluated on whether study authors fully addressed, partially addressed, or

failed to address each domain and its subcomponents. For example, in assessing the results

domain, a study received a full score if the authors provided confidence intervals and point

estimates of their analyses and fully reported on all study aims; in evaluating the exposure

domain, a study received a null score if the ED crowding exposure was not clearly stated

and if there were no data regarding whether the method of measurement was standardized

and tested for validity and reliability. In the event that study authors addressed all but one

subcomponent of a domain, the study received a partial score. Each study author

independently assessed the quality of two articles using the criteria described earlier. The

few disagreements found were resolved through discussion and consensus. One researcher

assessed the quality of remaining studies.

Results

A total of 196 article titles and abstracts were screened for study relevance; 176 articles were

identified using Medline and 20 articles were found through additional methods (e.g.,

searching the tables of contents of emergency journals, hand searching reference sections of

relevant articles identified in Medline, and hand searching reference sections of full-text

articles included in the review). Of these, 180 articles did not meet our inclusion criteria,

leaving 16 full-text articles for review. A total of five additional articles were excluded as

they were noted to meet exclusion criteria during full-text screening. A total of 11 articles

were included in the review. Figure 1 shows the flowchart of study inclusion.

Emergency Department Characteristics

Table 2 provides a detailed description of studies included in this review. A majority of the

researchers examined EDs that were located in urban areas or part of tertiary care facilities

(Asaro, Lewis, & Boxerman, 2007; Pines, Garson, et al., 2007; Pines et al., 2008; Pines et

al., 2009; Polevoi, Quinn, & Kramer, 2005; Richardson, 2006; Vieth & Rhodes, 2006;

Weiss et al., 2005). Only one study was conducted in a community teaching hospital

(Kulstad, Hart, & Waghchoure, 2010). With the exception of the study by Polevoi et al.

(2005), whose ED had an annual visit rate of 35,000, studies generally examined EDs with

annual visit rates of 45,000 or more (Asaro et al., 2007; Kulstad et al., 2010; Pines, Garson,

et al., 2007; Pines et al., 2008; Pines et al., 2009; Richardson, 2006; Vieth & Rhodes, 2006).

Three studies were conducted outside the United States, in Korea, Canada, and Australia.

These were the only investigations that included children in analyses (Cha et al., 2011;

Guttmann et al., 2011; Richardson, 2006). Of these, two were multisite (Cha et al., 2011;

Guttmann et al., 2011). Study periods varied in duration and ranged from 18 days (Weiss et

al., 2005) to 7 years (Pines et al., 2009). With the exception of two prospective studies

(Pines, Garson, et al., 2007; Weiss et al., 2005), all studies were retrospective or had a

retrospective component (Asaro et al., 2007; Cha et al., 2011; Guttmann et al., 2011;
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Kulstad et al., 2010; Pines et al., 2008; Pines et al., 2009; Polevoi et al., 2005; Richardson,

2006; Vieth & Rhodes, 2006).

Relationship Between ED Crowding and Patient Outcomes

Measures of ED crowding were collected via ED and/or hospital tracking systems in a

majority of studies (Asaro et al., 2007; Kulstad et al., 2010; Pines, Garson, et al., 2007;

Pines et al., 2008; Pines et al., 2009; Polevoi et al., 2005; Richardson, 2006; Weiss et al.,

2005). The two multisite studies used national administrative databases of ED visit data

(Cha et al., 2011; Guttmann et al., 2011). Formal ED crowding scales or indexes were used

in two studies (Kulstad et al., 2010; Weiss et al., 2005), and healthcare workers’ perception

of ED crowding was used in one study (Vieth & Rhodes, 2006). A majority of studies

measured waiting room time, waiting room census, ED occupancy, and defined crowding as

the highest quartile of the specific measure employed (Cha et al., 2011; Pines, Garson, et al.,

2007; Pines et al., 2008; Pines et al., 2009; Richardson, 2006).

Only in the three international studies did authors primarily seek to detect and find a

relationship between ED crowding and patient mortality (Cha et al., 2011; Guttmann et al.,

2011; Richardson, 2006). In a retrospective cohort, Cha and colleagues (2011) reported that

30-day mortality was significantly greater among pediatric patients exposed to ED

crowding, versus pediatric patients not exposed to crowding (hazard ratio [HR] 1.26; 95%

confidence interval [CI] 1.02–1.59).

In a retrospective stratified cohort study, Richardson (2006) reported that the risk of 10-day

inpatient mortality for patients admitted to the hospital via the ED during crowding periods

was 34% higher (relative risk [RR] 1.34; 95% CI 1.04–1.72) compared to those admitted

during noncrowding periods. In a population-based retrospective cohort, Guttman et al.

(2011) found that the risk for 7-day death among those discharged from the ED was greater

among those who visited the ED during shifts with mean patient length of stay ≥ 6 hr than

among those who presented to the ED during shifts with mean length of stay <1 hr (odds

ratio [OR] 1.79; 95% CI 1.24–2.59). These studies included the largest sample sizes of

studies reviewed.

Pines and colleagues (2009) performed a retrospective cohort study to examine the

relationship between ED crowding and adverse cardiovascular outcomes (e.g.,

dysrhythmias, heart failure, cardiac arrest, etc.) among ED patients admitted to the hospital

with acute coronary syndrome (ACS)-related chest pain and non-ACS-related chest pain.

Authors found a positive relationship between adverse cardiovascular outcomes and several

ED crowding measures.

Patient responses to the Press-Ganey patient satisfaction survey were used to investigate the

relationship between ED crowding and the likelihood that an individual would recommend

the ED to others (Pines et al., 2008). Authors found that patients surveyed during high levels

of ED crowding were significantly less likely to recommend the ED to others (e.g., OR of

recommending ED among those surveyed during highest quartile of ED occupancy was 0.5;

95% CI 0.4–0.7).
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In a prospective cross-sectional study, researchers examined the relationship between ED

crowding and perceptions of compromised care among 644 patients (Pines, Garson, et al.,

2007). ED crowding measures that predicted patients’ perceptions of compromised care

included increased waiting room time (OR = 1.05 for each additional 10 min of time spent in

the waiting room; 95% CI 1.02–1.09) and receiving care in hallways (OR = 2.02; 95% CI

1.12–3.68).

Five studies examined the relationship between ED crowding and rates of patients leaving

the ED without being seen by a care provider (Asaro et al., 2007; Kulstad et al., 2010;

Polevoi et al., 2005; Vieth & Rhodes, 2006; Weiss et al., 2005). Study periods ranged from

18 days (Weiss et al., 2005) to 27 months (Asaro et al., 2007). The number of patients who

left the ED prior to being seen ranged from 213 (Polevoi et al., 2005) to 14,170 (Asaro et al.,

2007). All five studies reported a positive correlation between ED crowding measures and

patients leaving the ED prior to receiving care.

Quality Appraisal

Table 3 summarizes results of the quality appraisal. The most common deficit was among

the study question and population domain. Only one study included a sample size

justification or power calculation (Richardson, 2006). Four studies failed to provide detailed

characteristics of their sample, which was reflected in the comparability of subjects domain

(Kulstad et al., 2010; Polevoi et al., 2005; Vieth & Rhodes, 2006; Weiss et al., 2005). A

majority of studies fully addressed the exposure measure, outcome measure, statistical

analysis, and results domains. However, in the study by Vieth et al. (2006), ED crowding

was assessed via the perceptions of ED providers, yet authors failed to detail the validity and

reliability of this crowding measure. Similarly, in the study by Pines, Garson et al. (2007)

researchers evaluated the relationship between ED crowding and care compromise, but “care

compromise” was not defined. Further, the psychometric properties of the survey instrument

used to measure this concept were not discussed. Survey questions also appeared leading

and likely influenced survey responses. Lastly, in the study by Vieth and Rhodes (2006),

authors stated that rates of leaving without being seen were significantly correlated with

provider perceptions of ED crowding. Yet, the statistical test used and its outcome effect

were not provided.

Discussion

Two recent literature reviews (Bernstein et al., 2009; Johnson & Winkelman, 2011) found

numerous studies that demonstrate an association between ED crowding and several care

processes such as prolonged time to analgesia and antibiotics. While the purpose of this

review was to assess data on patient outcomes, we were only able to find four articles that

examined patient health outcomes. Several of the additional outcomes examined are

inherently more process oriented. Notably, three studies in our review, conducted outside of

the United States, primarily investigated the linkage between ED crowding and patient

mortality (Cha et al., 2011; Guttmann et al., 2011; Richardson, 2006). The studies included

in this review were conducted in EDs that average more visits than the median number of

ED visits (Emergency Medicine Network, 2014), perhaps because ED crowding is more
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acute in high-volume facilities or because such facilities have the capacity to conduct this

type of research.

Methodological rigor varied across studies. A sample size justification was only provided in

one study. In terms of crowding measures, only two studies in this review used standardized

scales. This is not surprising given that a recent systematic review of ED crowding indexes

identified 71 crowding measures (Hwang et al., 2011). Study authors also cautioned that

multidimensional crowding scales are complex and that data elements may not be

consistently available across institutions.

Findings of this review are clinically important as the ED plays a significant role in the U.S.

healthcare system and safety net. Since 1986, The Emergency Medical Treatment and

Active Labor Act has mandated that the ED provide care to all individuals regardless of the

individual’s acuity of illness or ability to pay (Zibulewsky, 2001). While the Patient

Protection and Affordable Care Act will extend healthcare coverage to approximately 30

million Americans (James & Savitz, 2011), similar health reform efforts were not associated

with an overall reduction in ED utilization in Massachusetts (Smulowitz et al., 2011). In

following, the effect of the Affordable Care Act on the national problem of ED crowding is

unknown and should be a component of a research agenda.

The continued scientific contributions of nurses and nursing organizations are needed to

further understand the impact of ED crowding and to implement solutions to curb ED

crowding. Nurse organizations and nurse researchers have advocated for change in the form

of policy statements (Emergency Nurses Association, 2006) and scientific research (Johnson

& Winkelman, 2011). Such continued efforts will serve to address the problem of ED

crowding.

Limitations

This review has several limitations. First, a single researcher initially screened titles and

abstracts. Second, a single search engine was used and the grey literature was not examined.

Third, articles were limited to those that measured ED crowding or explicitly said to have

measured a surrogate of crowding. Thus, relevant articles may have been missed during the

selection process. Fourth, study data abstraction and quality assessments were primarily

done by one researcher. While a subset of articles was pilot tested for study data abstraction

and quality assessments with high inter-rater agreement, there was still a measure of

subjectivity in assigning quality scores.

Conclusions

Several studies have detailed the relationship between ED crowding and patient outcomes.

Notably, studies found that ED crowding is associated with higher rates of inpatient

mortality among those admitted to the hospital from the ED and discharged from the ED to

home. Studies also consistently found that ED crowding is associated with higher rates of

individuals leaving the ED without being seen. Given the significance and magnitude of ED

crowding, policies are needed to address this major patient safety concern.

Carter et al. Page 7

J Nurs Scholarsh. Author manuscript; available in PMC 2014 May 27.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Acknowledgments

The authors would like to thank librarian Nighat Ispahany for her assistance in executing the literature search and
Patricia Stone and Arlene Smaldone for their valuable comments and suggestions to improve the manuscript.

References

Asaro PV, Lewis LM, Boxerman SB. Emergency department overcrowding: Analysis of the factors of
renege rate. Academic Emergency Medicine. 2007; 14(2):157–162. [PubMed: 17185293]

Bernstein SL, Aronsky D, Duseja R, Epstein S, Handel D, Hwang U. Society for Academic
Emergency Medicine, Emergency Department Crowding Task Force. The effect of emergency
department crowding on clinically oriented outcomes. Academic Emergency Medicine. 2009; 16(1):
1–10. [PubMed: 19007346]

Centers for Disease Control and Prevention. [Retrieved November 7, 2012] FastStats. Hospital
utilization. 2009. from http://www.cdc.gov/nchs/data/ahcd/nhamcs_emergency/
2009_ed_web_tables.pdf

Cha WC, Shin SD, Cho JS, Song KJ, Singer AJ, Kwak YH. The association between crowding and
mortality in admitted pediatric patients from mixed adult-pediatric emergency departments in
Korea. Pediatric Emergency Care. 2011; 27(12):1136–1141. [PubMed: 22134231]

Emergency Medicine Network. 2011 National ED statistics. 2014 Retrieved from http://www.emnet-
usa.org/nedi/USA.htm.

Emergency Nurses Association. Emergency Nurses Association position statement: Crowding in the
emergency department. Journal of Emergency Nursing. 2006; 32(1):42–47. doi: http://dx.doi.org/
10.1016/j.jen.2005.09.023. [PubMed: 16439286]

Gilligan P, Winder S, Singh I, Gupta V, Kelly PO, Hegarty D. The Boarders in the Emergency
Department (BED) study. Emergency Medicine Journal. 2008; 25(5):265–269. [PubMed:
18434458]

Guttmann A, Schull MJ, Vermeulen MJ, Stukel TA. Association between waiting times and short term
mortality and hospital admission after departure from emergency department: Population based
cohort study from Ontario, Canada. British Medical Journal. 2011; 342:d2983. [PubMed:
21632665]

Handel DA, Ginde AA, Raja AS, Rogers J, Sullivan AF, Espinola JA, Camargo CA. Implementation
of crowding solutions from the American College of Emergency Physicians Task Force Report on
Boarding. International Journal of Emergency Medicine. 2010; 3(4):279–286. [PubMed: 21373293]

Hoot NR, Aronsky D. Systematic review of emergency department crowding: Causes, effects, and
solutions. Annals of Emergency Medicine. 2008; 52(2):126–136. [PubMed: 18433933]

Hwang U, McCarthy ML, Aronsky D, Asplin B, Crane PW, Craven CK, Bernstein SL. Measures of
crowding in the emergency department: A systematic review. Academic Emergency Medicine.
2011; 18(5):527–538. [PubMed: 21569171]

Institute of Medicine of the National Academies. Hospital-based emergency care: At the breaking
point. Washington, DC: National Academies Press; 2007.

James BC, Savitz LA. How Intermountain trimmed health care costs through robust quality
improvement efforts. Health Affairs (Millwood). 2011; 30(6):1185–1191.

Johnson KD, Winkelman C. The effect of emergency department crowding on patient outcomes: A
literature review. Advanced Emergency Nursing Journal. 2011; 33(1):39–54. [PubMed: 21317697]

Kennebeck SS, Timm NL, Kurowski EM, Byczkowski TL, Reeves SD. The association of emergency
department crowding and time to antibiotics in febrile neonates. Academic Emergency Medicine.
2011; 18(12):1380–1385. [PubMed: 22168202]

Kulstad EB, Hart KM, Waghchoure S. Occupancy rates and emergency department work index scores
correlate with leaving without being seen. Western Journal of Emergency Medicine. 2010; 11(4):
324–328. [PubMed: 21079702]

McCaig LF, Burt CW. National Hospital Ambulatory Medical Care Survey: 1999 emergency
department summary. Advance Data. 2001 Jun 25.320:1–34. [PubMed: 12666256]

Carter et al. Page 8

J Nurs Scholarsh. Author manuscript; available in PMC 2014 May 27.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

http://www.cdc.gov/nchs/data/ahcd/nhamcs_emergency/2009_ed_web_tables.pdf
http://www.cdc.gov/nchs/data/ahcd/nhamcs_emergency/2009_ed_web_tables.pdf
http://www.emnet-usa.org/nedi/USA.htm
http://www.emnet-usa.org/nedi/USA.htm
http://dx.doi.org/10.1016/j.jen.2005.09.023
http://dx.doi.org/10.1016/j.jen.2005.09.023


McClelland MS, Lazar D, Sears V, Wilson M, Siegel B, Pines JM. The past, present, and future of
urgent matters: Lessons learned from a decade of emergency department flow improvement.
Academic Emergency Medicine. 2011; 18(12):1392–1399. [PubMed: 22168204]

Moher D, Liberati A, Tetzlaff J, Altman DG, Group P. Preferred reporting items for systematic
reviews and meta-analyses: The PRISMA statement. International Journal of Surgery. 2010; 8(5):
336–341. [PubMed: 20171303]

Moskop JC, Sklar DP, Geiderman JM, Schears RM, Bookman KJ. Emergency department crowding,
part 1—Concept, causes, and moral consequences. Annals of Emergency Medicine. 2009; 53(5):
605–611. [PubMed: 19027193]

Pines JM, Garson C, Baxt WG, Rhodes KV, Shofer FS, Hollander JE. ED crowding is associated with
variable perceptions of care compromise. Academic Emergency Medicine. 2007; 14(12):1176–
1181. [PubMed: 18045894]

Pines JM, Hilton JA, Weber EJ, Alkemade AJ, Al Shabanah H, Anderson PD, Schull MJ. International
perspectives on emergency department crowding. Academic Emergency Medicine. 2011; 18(12):
1358–1370. [PubMed: 22168200]

Pines JM, Iyer S, Disbot M, Hollander JE, Shofer FS, Datner EM. The effect of emergency department
crowding on patient satisfaction for admitted patients. Academic Emergency Medicine. 2008;
15(9):825–831. [PubMed: 19244633]

Pines JM, Localio AR, Hollander JE, Baxt WG, Lee H, Phillips C, Metlay JP. The impact of
emergency department crowding measures on time to antibiotics for patients with community-
acquired pneumonia. Annals of Emergency Medicine. 2007; 50(5):510–516. [PubMed: 17913298]

Pines JM, Pollack CV Jr, Diercks DB, Chang AM, Shofer FS, Hollander JE. The association between
emergency department crowding and adverse cardiovascular outcomes in patients with chest pain.
Academic Emergency Medicine. 2009; 16(7):617–625. [PubMed: 19549010]

Pitts SR, Pines JM, Handrigan MT, Kellermann AL. National trends in emergency department
occupancy, 2001 to 2008: Effect of inpatient admissions versus emergency department practice
intensity. Annals of Emergency Medicine. 2012; 60:679–686. e3. [PubMed: 22727201]

Polevoi SK, Quinn JV, Kramer NR. Factors associated with patients who leave without being seen.
Academic Emergency Medicine. 2005; 12(3):232–236. [PubMed: 15741586]

Richardson DB. Increase in patient mortality at 10 days associated with emergency department
overcrowding. Medical Journal of Australia. 2006; 184(5):213–216. [PubMed: 16515430]

Schuur JD, Venkatesh AK. The growing role of emergency departments in hospital admissions. New
England Journal of Medicine. 2012; 367(5):391–393. [PubMed: 22784039]

Smulowitz PB, Lipton R, Wharam JF, Adelman L, Weiner SG, Burke L, Landon BE. Emergency
department utilization after the implementation of Massachusetts health reform. Annals of
Emergency Medicine. 2011; 58(3):225–234. e221. [PubMed: 21570157]

Uchida M, Pogorzelska-Maziarz M, Smith PW, Larson E. Infection prevention in long-term care: A
systematic review of randomized and nonrandomized trials. Journal of the American Geriatric
Society. 2013; 61(4):602–614.

Vieth TL, Rhodes KV. The effect of crowding on access and quality in an academic ED. American
Journal of Emergency Medicine. 2006; 24(7):787–794. [PubMed: 17098098]

Weiss SJ, Ernst AA, Derlet R, King R, Bair A, Nick TG. Relationship between the National ED
Overcrowding Scale and the number of patients who leave without being seen in an academic ED.
American Journal of Emergency Medicine. 2005; 23(3):288–294. [PubMed: 15915399]

West, S.; King, V.; Carey, TS.; Lohr, KN.; McKoy, N.; Sutton, SF.; Lux, L. Systems to rate the
strength of scientific evidence. AHRQ Evidence Report Summaries. 2002. AHRQ Publication No.
02-E015. Retrieved from http://www.ncbi.nlm.nih.gov/books/NBK11930/

Zibulewsky J. The Emergency Medical Treatment and Active Labor Act (EMTALA): What it is and
what it means for physicians. Proceedings (Baylor University Medical Center). 2001; 14(4):339–
346. [PubMed: 16369643]

Carter et al. Page 9

J Nurs Scholarsh. Author manuscript; available in PMC 2014 May 27.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

http://www.ncbi.nlm.nih.gov/books/NBK11930/


Clinical Resources

• American College of Emergency Physicians Crowding Policy Statement: http://

www.acep.org/Clinical—Practice-Management/Crowding/

• American College of Emergency Physicians Emergency Medicine Crowding

and Boarding Resources: http://www.acep.org/crowding/

• Emergency Nurses Association Position Statement: http://www.ena.org/

SiteCollectionDocuments/Position%20Statements/ImprovingFlowThroughput

ReduceCrowding.pdf

• Urgent Matters: http://urgentmatters.org/overview
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Figure 1.
Flowchart of study selection.
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Table 1

Search Strategy for OVID Medline and Ovid Medline In-Process and Other Nonindexed Citations

No. Search term Results yielded

1 Crowding.mp. or Crowding/ 6,319

2 Overcrowding.mp. 1,496

3 1 or 2 7,454

4 Emergency Service, Hospital/ 37,757

5 emergency department.mp. 32,257

6 4 or 5 54,749

7 3 and 6 776

8 “Outcome Assessment (Health Care)”/ or Treatment Outcome/ or patient outcomes.mp. 580,860

9 Mortality/ 32,368

10 Morbidity/ 21,691

11 Patient Satisfaction/ 52,050

12 Infection/ 29,285

13 leaving without being seen.mp. or “Length of Stay”/ 51,340

14 Hospital Mortality/ 18,780

15 8 or 9 or 10 or 11 or 12 or 13 or 14 739,169

16 7 and 15 225

17 limit 16 to (abstracts and English language and humans and yr = “2002 – Current”) 176
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