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InthispPerWeuggeSttheconcqptqriso－reSOurCegrO呼ingasapoTerfultoolfor  
classi丘catlOnOfpatlentSinAustralianaCutehealthcaresector・InordertolmPlementthis  
COnCePtanddemonstrateitspowerinaction，Clusteranaかゞisapproachbasedbothonthe  

methods ofconve方and globalqptimizationis deployed．Classi丘cationand groupmg of  

Patientsinto de丘ned categories orhierarchies uslng Clinicaldatais difncultinacute care  

Settings（Ridley et al，1998）．The supervised assignment ofelements ofa given setinto  

groupsorclustersoflikepolntS，1Stheobjectiveofclusterana少sis，and，therefore，there  

exists anaturalmotivation andenoughpotentialinterest to qppb／Clusterana桓Ls toiso－  

resource grozQingin acute care・Thereis a number ofapproaches to clusteranalysIS，  

includingstatistical（JainandDubes，1988），maChineleaming（Fisher，1987），mathematical  

PrOgramming，and k－median（MangaSarian，1997）・In this paper the globalqptimization  

approachsuggestedbyBagirovetal（1999）isutilizedtodeterminethecentersofclusters・  
This approachis based on cutting angle methodfor globaloptlmization developedand  

recentlymodinedbyBagirovandRubinov（2000）・Inthis sfudytheiTPuenceqf’siTTPle  
demogrqphicdataaboutthepatientusuallyavailableatadmi 
OnPatientblengthQ［stqy 

． 

Classifiedintogroupswithsimilarpa仕ernSOflengthofstayandresouモCe？OnSumPtion・Then，  
theroleofthepatlentS－diagnosticcodesontheirresourceconsumPtlOnlSanalyzedandits  

implicationsfbrpatients－managementareaddressed・   

Classi丘cation and grouplng Ofpatientsinto categories uslng Clinicaldatais a difncult  

managementtaSk・TheexistlngClinicalmethodssuchastheInternationalClassi丘cati6nof  
Disease（ICD－10AM，1992）aredesignedtobeusedinallareasofhealthcareandusually  

rely on su句ective coding ofclinicalconditions or diagnoses・However，this may notbe  

appropnateforemergencyandintensivecareunitssincetheirmixofpatientsmaybemore  
diversethanthatofotherhospitaldepartments・Thewiderangesofage，SeVeritiesofillness，  

comorbidities，anddiagnosesmayconfoundasimpleclassi丘cationsystemthatrequlreSOne  

predominantunderlying condition・Furthermore，diagnostic grouplnglS nOt equlValentto  
grozpingpatienLsaccordingtoresourceconテuTWtionPso－reSOurCegrOZPing）・Thisissueis  
atthecorefoundationofcapacityandutilizatlOnPlamingforacutecarefacilitiesthroughout  
Australia・DiagnosticgroupsmaybemarkedlyheterogeneousWithrespecttotreatmentcosts  
and clinicalresources utilized・For examPle，the diagnosis ofbacterialpneumOnia could  
invoIveabriefadmissionwithashortperiodofmechanicalventilationorcouldentailseveral  

weeksofsupportformultipleorganfailure（mdleyetal，1998）・   

Inanattempttopredict，meaSure，andthenallocatehospitalcosts，Patientsneedtobegrouped  
according to theirlevels ofresource consumptlOn・Atpresent，meaSurement Ofresource  

consumPtlOninacutecaresettlngSis＆aughtwithdifnculties・Varioussourcesarguethatthe  
patien（blengthQf’stqymaybethebestcurrentlyavailableproxyjbrresourceconsu叩tion  
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（Ridleyetal，1998；CroppprandForte，1997）・TheobjectiYeOfthisstudyisnrstlytoexplore  

Whetherthe globaloptlmlZationbased clustenng approach toiso－reSOurCe grOuPlng COuld  

e爪ciently partition acute care patientsinto groups withsimilarlength ofstay using only  

Simpledemographicdataavailableatadmissiontoemergencydepartmentand，SeCOndly，tO  

analyzetherelationshipbetweenDiagnosisRelatedGroups（DRGs）generatedbyusingICD  
Classificationandiso－reSOurCegrOuPSObtainedastheresultofclusteranalysIS・   

AsfarasexistlngaPPrOaChestothistopICareCOnCemed，theCART－basedanalysisbyRidley  

etal（1998）hastobementioned・Ridleyetal（1998）useclassihcationandregressiontreesto  
Partitiontheworkloadinintensivecareunitintohomogeniousandmutuallyexclusiveiso－  

resource groups・CART－based analysis ofthis problem assumeS Certain su句ectivityin  
establishingbounds．fbrpartitiomng，Which，intum，inflhencesthe血alresults．Webelieve  

thatbyusingpreciseglobaloptimizationbasedalgoritlms（BagirovandRubinov，2000）fbr  

ClusteranalysisandbyutilizingdifftrentsetofpatientsrdatamoreappropnatetoAustralian  

SettmgS，WeareabletoproducelessrestrictiveandmoremethodologlCa11ymotivatedanalysIS  

fbrsuccessfu1resourceplarmgandmanagementwithinacutecarehospital・   

FromthetheoreticalpolntOfviewtheglobaloptlmizationmethodsprovidethebestsolution  

fordeterminingcenters ofclusters・Wehavetonote，though，thatbothstorageandtime  

requuementsarestronglydependentonthedimensionoftheproblem，andthesegmentation  

Ofverylongsequencesmight－notbepracticallyftasible．hsuchsituationsvariousheuristics  

havebee？uSed（Bagirovetal，1999）・hthesimplest’caseswellknovmmethodsofconvex  

OPt皿izatlOn Canbe used auowmgthe user to soIve high dimensionalpTOblems with  
reasonableaccuracy・Inthispaper，thespecialproblemofconvexprogrammlnglSaddressed．  

neanalysISOfthisproblemallowstoseparatethemostimportantdecisionvariablesasfhras  

determination of clustersis concemed，Which are，in tum，uSed fbr more precise  

determinationofclusterpolntS・nelaterisachievedbyusmgso－Cal1edcuttingaTZglemethod  
＠agirovandRubinov，2000）ofglobaloptimization．   

The data setusedto testthe proposedapproachis presentedby over12，000records of  

Patientsad血nittedtooneoftheacutecarehospitalsinVictoria・A鮎rappropnatescaling  
procedurebeingappliedtoit，eaChrecordincludes15numericalneldsrepresentingavariety  

Ofpatient，sdemographicdat且，ambulanCe／emergencyrelatedparameters，diagnosticgroupmg，  

and thelength ofstay bothinemergency department andinhospitalatlarge．The final  

analysISandrecorrunendationstageinvoIvescross－analysISOfpitientsgroups，understanding  

theroleofthepatients，diagnosticcddesontheirresourceconsumPtlOn，anditsimplications  

fbrpa亡ientsrmanagementandcapacitypla血gdecisions．   
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