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HEALTH POLICY AND CLINICAL PRACTICE/REVIEW ARTICLE

Systematic Review of Emergency Department Crowding;:
Causes, Effects, and Solutions

Nathan R. Hoot, PhD From the Department of Biomedical Informatics (Hoot, Aronsky) and the Department of Emergency
Dominlk Aronsky, MD, PhD Medicine (Aronsky), Vanderbilt University Medical Center, Nashville, TN.

Emergency department (ED) crowding represents an intemnational crisis that may affect the quality and
access of health care. We conducted a comprehensive PubMed search to identify articles that (1)
studied causes, effects, or solutions of ED crowding; (2) described data collection and analysis
methodology; (3) occurred in a general ED setting; and (4) focused on everyday crowding. Two
independent reviewers identified the relevant articles by consensus. We applied a 5level quality
assessment tool to grade the methodology of each study. From 4,271 abstracts and 188 full-text
articles, the reviewers identified 93 articles meeting the inclusion criteria. A total of 33 articles studied
causes, 27 articles studied effects, and 40 articles studied solutions of ED crowding. Commonly
studied causes of crowding included nonurgent visits, “frequentflyer” patients, influenza season,
inadequate staffing, inpatient boarding, and hospital bed shortages. Commonly studied effects of
crowding included patient mortality, transport delays, treatment delays, ambulance diversion, patient
elopement, and financial effect. Commonly studied solutions of crowding included additional
personnel, observation units, hospital bed access, nonurgent referrals, ambulance diversion,
destination control, crowding measures, and queuing theory. The results illustrated the complex,
multifaceted characteristics of the ED crowding problem. Additional high-quality studies may provide
valuable contributions toward better understanding and alleviating the daily crisis. This structured
overview of the literature may help to identify future directions for the crowding research agenda. [Ann
Emerg Med. 2008;52:126-136.]

01960644 /%-5ee front matter
Copyright © 2008 by the American College of Emergency Physicians.
doir10.1016/].annemergmed.2008.03.014



Tanime-acil servis Kalabalig







Yatakli servisler dolu

-

084024 www.futuseardch.cum

WS o e E— ol
Asplin BR, Magiv DJ, Rhodes KV, Solberg LI, Lurie'N, Camargo CA. A conceptual model of

emergency department crowding. Ann Emerg Med 2003; 42: 173-80.
IR T o T —



T
& s
-

Diinya Ne Durumda?

Dunyada pek cok ulkesinde
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Acil servisler komada!

Acil servislerin yogunluklarina neden olan etkileri belirlemek igin bir
arastirma yapildi. Hastalann gte biri acil servise gelmesine gerek olmadig
halde geliyor. Egitim dizeyi arttikga uygunsuz kullamim da artiyor

Guvendigi igin geliyor
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' Gazi Universitesi ne durumda?

An Overcrowding Measurement Study in the Adult Emergency
Department of Gazi University Hospital, Using the “National
Emergency Departments Overcrowding Study” (Nedocs) Scale

Gazi Universitesi Hastanesi Eriskin Acil Servisinde “Ulusal Acil Servisler Kalabalk Calismasi (Medocs)” Skalasini

Kullanarak Kalabalk Olcim Calismasi

Mehmet Ergin’, Ahmet Demircan’, Ayfer Keles', Fikret Bildik', Evin Aras?, Isil Maral?, Gil Pamukou’, Betiil Ozel',

Mehmet Karamercan'

'Department of Emergency Medicine, Faculty of Medicine, Gazi University, Ankara, Turkey
Department of Public Health, Faculty of Medicine, Gazi Uniwversity, Ankara, Turkey

Abstract

Objective: To determine the causes of overcrowding in the Adult Emergency
Department (ED) of Gazi University Hospital and assess the validation of the
“Mational Emergency Departments Owercrowding System” (MEDOCS) scale
among international EDs and EDs of various sizes.

Materials and Methods: Administrative data collected prospectively in the
adult ED of a university-affiliated hospital in Ankara between March 31* and
April 7 2008, A total of 918 patients who were 18 years and older and who
had presented to the ED were included in the study. The factors causing owver-
crowding in the ED and the correlation between the NEDOCS scale and ED
staff's perception for overcrowding were determined.

Results: The most important cause of overcrowding was determined to be
the inability to transfer patients to inpatient beds in a timely manner. No
significant difference was found for the perception of owercrowding among
the ED staff. The coefficient of determination was quite low for the regression
model, in which the NEDOCS scale was the independent variable and scores
of the ED staff regarding the perception of overcroweding were dependent
wvariables (FF=0.064}). When the threshold value for the ED overcrowding was
determined as 199, the sensitivity of the NEDOCS scale was measured at 92%;
howewer, specificity was found to be guite low (32%). The area under the ROC
curve was 0,617 and it was not statistically significant.

Conclusion: In order to explain the perception of overcrowding for the Adult
ED staff at Gazi University Hospital, more variables were needed in addition to
the MEDOCS components. (JAEM 201 1; 10: 60-4)
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Ozet

Amacg: Gazi Universitesi Hastanesi Eriskin Acil Servisinde yasanan kalabalik
nedenlerinin ortaya konmasi ve “Mational Emergency Departments Owerc-
roweding Systermn” (MEDOMCS) skalasinin uluslar arasi ve degisik biyukliklerde
acil servislerde kullarim gecerliliginin dedgerlendirilmesidir.

Gereg ve Yontemler: 31 Mart we 7 Nisan 2008 arasinda Ankara’ da bir fakilte
hastanesi eriskin acil servisinde prospektif olarak toplanan veri incelendi. Ca-
hisma sireci icerisinde acil servise baswuran 18 yas ve (st 918 hasta calismaya
dahil edildi. Acil serviste kalabalida neden olan faktérler ve NEDOCS skalasi ile
acil servis calisanlannin kalabalik algisi arasindaki iliski tespit edildi.
Bulgular: Kalabaliga neden olan en onemli faktorin, yvatis verilen hastalann
hastane yataklanna transfer edilememesi oldugu goralda. Acil servis gcalisan-
lanmin kalabahk algilan arasinda istatistiksel olarak anlamb bir fark yoktu. ME-
DOCS skorunun bagimsiz degisken, acil servis calisanlaninin kalabahik algisiyla
ilgili verdikleri skorlann bagimh degisken oldugu regresyon modelinde belirt-
me katsayisi oldukca disiakti (R*=0.064). Acil servis kalabalhigi icin esik degeri
199 kabul edilirse, MEDOCS skalasimin duyarhihidn %22 clmakta ancak secicilik
oldukca dusiik cikmaktadir (2632). ROC egrisi alunda kalan alan 0.617 olup;
anlamli bulunmadi.

Sonucg: Gazi Universitesi Hastanesi Eriskin Acil Servisi calisanlannin kalabalik
algisimi agiklamak icin NEDOCS bilesenlerine ek olarak baska degiskenlere ih-
tivag cldugu anlasilmaktadir. (JAEM 207 1; 10: 60-4)

Anahtar kelimeler: Acil servis, kalabalik, NEDCHCS,

Almdugn Tarih: 140922010 Kabul Tarihi: 18.09.2010
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Hastalarin acil servislerde kaldiklari stirenin glvenilir sekilde saptanmasi
Acil servis kalabaliginin nedenlerinin saptanmasi
Acil servis kalabaliginin hasta bakim kalitesi tGzerine etkisi

Acil servis kalabaligini azaltacak girisimlerin degerlendirilmesi
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Abstract

Objective: Overcrowding is an unper.Jll
block (admitied patients oc
admitted pa
protocols (FCPs) on miti : ED overcrowding.

Methods: A comprehens literature search was underiaken to identify
between 1966 and 2009. Intervention studies in which an FCP was used to in
of & and ED/hospital access block were included as a sing
interve ||lu~|| Two reviewers independenily assessed ciiation rLL\.Jlu. i

cy departments (EDs). Access
ntrbutor, and sveadit e wlam

examined the ef

it 15 an area of research interest. This review

extmcted data; becanse of limited data, pooling was not undertaken.

Results: From 14 446 potentially relevant studies, 2 abstracts from the san
included. From 29 studies on mwide mtervention, 4 contained an FCP
study was 2 5 using a before-after its methodol
weak. One of |J|L ahsiracts r.[-vrl:d that an FCP was associated with less
reduction) when compared with the comparison period; the other reported

ABSTRACT

Objective To determine the causes of emergency
department (ED) crowding and to identify
evidence-based solutions.

Design The review used a ‘conceptual synthesis’
approach to identify knowledge and opinion around the
issue of ED crowding, not just effective interventions.
Recommendations from the literature were classified
according the quality of evidence and the extent to
which they were under ED control.

Data sources SCOPUS and IS| were searched for
studies of 'ED" AND ‘crowding OR overcrowding” and
backward citation retrieval was undertaken. To help

Hantifhy evetamatic raviow owviidenre of afortivo
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LITERATUR ne
durumda?

Kanita Dayali
Tip Ne Diyor?
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Original article

Emergency department crowding: towards an agenda
for evidence-based intervention

Zoé Slote Morris,” Adrian Boyle,” Kathleen Beniuk," Susan Robinson?

times.'”” ™ The report from the Alberta Heritage

Foundation for Medical Research, Strategies to reduce
emergency department overcrowding, reviewed inter-
ventions with quantified outcomes.® However, in
doing so it may have excluded studies that had
substantive merit but were either poorly designed or
where outcomes were difficult to measure.'” While
these reports make a welcome contribution, none
provide a comprehensive conceptual or evidence
base from which to proceed.

This paper reports findings from a broad review
of existing literature on ED crowding and is
designed to provide an assessment of what is
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Asplin BR, Magid DJ, Rhodes KV, Solberg LI, Lurie N, Camargo CA Jr. A conceptual model of emergency department
crowding. Ann Emerg Med. 2003;42(2):173-80.
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AL RESEA

The Association Between Transfer of Emergency Department
Boarders to Inpatient Hallways and Mortality: A 4-Year
Experience

From the Department of Emergency Medic

Study objective: We d
admitting b 5 Ital Inpatlent hallv - We hy d that
E 1) to Inpatlent hallways would be feasible and n

pltal Inpatlant nallways under se
5 1, measuring patient demograp!
length and Inhosplts
lemgth ¥, Subsequ nd hospl
and haliway Inpatient beds.

ED patle mitted, there were :

hallway nltts standard : way were similar In age
{madian | : L and sex

2004-2008 arasl

Toplam 55062 hasta

53020 normal hastane yatagi
2042 koridora- secilmis hasta
Herhangi bir zarar olusmamis
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In 2008, the Western Australian
government announced that EDs
would adopt a 4-hour rule,

whereby firstly 85% and eventually
98% of patients would be either
discharged home or admitted to @
ward within 4 hours of presentation.

Emergency department overcrowding,
mortality and the 4-hour rule in
Western Australia

vercrowding in emergency
departments (EDs) occurs
when the physical or staff-
ing capacity of the department is
exceeded by the number of patients
waiting to be seen, undergoing
assessment and treatment or waiting
for clre[;\arl'ure.1 Overcrowding occurs
in Australia and elsewhere in the
developed world and has been well
documented over the past decade.”*
It became generally recognised that

Objective: To assess whether emergency department (ED) overcrowding was
reduced after the introduction of the 4-hour rule in Western Australia and

whether any changes in overcrowding were associated with significant changes
in patient mortality rates.

Design, setting and patients: Quasi-experimental intervention study using
dependent pretest and post-test samples. Hospital and patient data were
obtained for three tertiary hospitals and three secondary hospitals in Perth,
WA, for 2007-08 to 2010-11.

Main outcome measures: Mortality rates; overcrowding rates.

Results: No change was shown in mortality from 2007-08 to 2010-11 for the
secondary hospitals and from 2007-08 to 2009-10 for the tertiary hospitals.
ED overcrowding ( as measured by 8-hour access block) at the tertiary hospitals
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TEBLIG

Saglik Balanhfindan:
VATAKLI SAGLIK TESISLERINDE ACIL SERVIS HiElE[ILQI.TiF
UYGULAMA USUL VE ESASLARI HAKKINDA TEBLIG

Renk kodlamas1 ve trivaj uvgulamas:

MADDE 8 - (1) Acil servislerde ethin bir hizmet sunumu igin renk kodlamast uygulanr. Triva) islemi bagvuro
sirasinda yapihr. Triva) uymulamas: icin muayene, tethik, tedavi, tibbi ve cerrabi minstmler balomundan dncelik sirasma gire
ltrmiz, 2an ve veadl renkler kullantr, Renk t::dluaama ilizkin wyeulama ezazlan Ek- T de gdsterilmistir.

(4) Mistakl acil brang nébetler, dncelikle g hastahklan, genel cerraby, kadm hastabikdan ve dofum, gocuk saghm ve
hastaltklan, beyin cerrahi il ortopedi ve travmatolot, kardiyolojy, ndreloji, anestezt ve reanimasyon branglarmda dizenlenir

(3) Actl servislerde hasta talabinin 24 saafi pegmemest esastir. Bu siire igensinde kesin tamst konulamanus veya yatis
endikasyonu belirlenememis hastalar ile vatiz endikasyonu bulunan ve birden fazla klimgi ilpilendiren hastalar acil servis
sorummily fabibi veya ndbetcl uzman tabibince degerlendinlir ve tibbi durumunun gerektirdigl en uygun vzmanll dalma ait
klintge yatis1 vapilarak ilgih khinike sefi veya sorumlo uzman tabibine bilgt vertlir. Vatising karar venlen klinikte bog vatak
bulunmamasi hilinds bos vatak bulunan vygon Klindkderden binsine yatularak hastanm takibi, bakom ve tedavisi ilgili eldugo
klintd: tarafindan yvapilr. Actl serviste klimklers vatis beldeyen acil hastalara vatis Gneelift venlir,

(4) Tamsz1 konulmus ve tedavi plamt belirlenmiz, acil mildahale gerekiirmeyen, duromo stabil olan ancak tlent tethk ve
tedavisinin saflanmast amactyla Gnceden koordinasyon saglanarak baska saghk tesisinden sevide ginderilen ve nakil sirasinda
acil mildahaleyi gerektirecek almt tibbi sorun gelismemis hastalar perebmedilge acil serviste veniden degerlendirilmez. Bu tiir
hastalar, acil serviste bekletilmeksizm, yatis islemleri derhal tamamlanr ve iloh uzmanlik dalina sit klinige yatinlr,
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