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ABSTRACT

Theemergencydepartment(ED)playscrucialroleinproviding24-hourhealthcareservicestothe
illwithspeed,accuracy,andsympathy.EDfacestheproblemofpatientwaitingtime,whichleads
topatientdissatisfactionandpatientcrowding.Thispaperpresentsasystematicliteraturereviewof
simulationofEDinhealthcaresystemsfrom1970to2013.Theobjectivesofthisreviewaretohighlight
theimportanceandroleofsimulationstudiestosolvetheproblemofpatientwaitingtimefacedby
theED.Italsodiscusseshowsimulationcanbebetterappliedasatooltosolvetheseproblems.The
authorsfoundthatthesesimulationstudiesfocusimportantinsightsintoEDproblems,buttheyalso
hadsomelimitationsthatshouldbeaddressed.
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1. INTRoDUCTIoN

Theemergencydepartment(ED)isacoreclinicalunitofahospital.Patientsatisfactionandtheimage
ofthehospitalaresignificantlyinfluencedbytheexperienceofpatientsattendingtheemergency
department.Ifthepatientswithseriousillhealtharenottreatedurgently,itcanresultindamage,
permanentdeformityandultimatelythedeath.ThepatientsenteringanEDcanbesavedonlyif
theyarriveattherighttime,attherightplace,receivestherighttreatmentandrightresources.The
aspectofspeed,accuracyandsympathyareimportantintheemergencydepartment(HSHRC,n.d.).
EDfacesseriousproblemofpatientwaitingtimeatvariousstageswhichultimatelyhampersthe
qualityofhealthcareandleadstopatientdissatisfaction.TosolvethisproblemofED,simulation
playsimportantrolefromlastfortyyears.Simulationmodelinghelpsnotonlytounderstandthe
presentsystembutalsotoimplementcorrectivemeasuresandtheirresultscanbecomparedwithout
disturbingthesystem.Simulationmodelinghasbeenusedinvariouscountriestoimprovethequality
ofhealthcarespecificallyintheED.Thesesimulationstudiesarevigorouslystudiedinthispaper.
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2. METHoDoLoGy

Literaturereviewiscarriedoutfrom1970to2013.ItisimplementedasperplanshownintheFigure
1.Weusedatwo-phaseapproachtoidentifysimulationrelevanttoproblemofwaitingtimeinED.
Inthefirstphase,wesearchedandanalyzedthedatabasesofPubMed,Proquest,ACM,IEEE,and
simulationConferences.Thesedatabasesarethesourcesofliteratureincomputerscience,operations
management,healthcare,andengineeringfields.Weappliedthesearchphraseslike‘simulationin
emergencydepartment’,etc.Classificationofresearchpapersarecarriedoutonthebasisofdifferent
EDSimulationforproblemsolvingpurpose.Inthesecondphase,weexaminedthereferencesof
these66researchpapers.Afterthisphase,wehadatotalof52simulationstudies.Mostofthese
studieswereconductedafter1990.Analysisofthesepapersarecarriedonbasisofpatientwaiting
inED,simulationmodeling,objectives,Modelingtechniques,datasources,collectionmethodsand
studyfindings.DifferentresearchpaperswhicharestudiedareshowninFigure2withreferenceto
fiveyearspanandrespectivenumberofreferencedpapersinthatspan.Thenumberofpaperwas
obtainedupto2during1970to1980.Itwasreducedduringspanof1981-1985.Itwasraisedto3
inspanof1986-1990.After1991,numberwasincreaseddrasticallywhichwasshowninFigure2.

3. ANALySIS oF SIMULATIoN STUDIES

Authorsanalyzed the simulation studieswith respect to: (1)Patientwaiting inED (2)Simulation
modeling(3)Objectives(4)Modelingtechniques(5)Datasourcesandcollectionmethods(6)Study
findings

3.1 Patient Waiting in ED
ExcessivepatientwaitingtimeinEDistheexistingprobleminworldwide.Itreducesandhampers
qualityofhealthcareandincreasesadverseeffectsonpatientswithseriousillness(Diercksetal.,

Figure 1. Plan for literature review of simulation studies
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