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Big Data Applications in 
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Joseph E. Kasten, Pennsylvania State University, York, USA

ABSTRACT

Thehealthcareindustryhasagrowingrecordofusingbigdata-relatedtechnologiessuchasdata
analytics, internet of things, and machine learning, especially in the clinical areas. However,
healthcare institutions must also perform all of the administrative processes just as any other
organization.Thus,likemanyotherindustries,healthcarehasbeguntoapplythesesametechnologies
toimprovetheirunderstandingoftheseinternaloperationsandusethemtomakebetterdecisions
andrunamoreeffectiveoperation.Thisstudy takesastructured literaturereviewapproach to
describethecurrentstateofthisliteratureandidentifythemajorthemesandprioritiesofboththe
researchcommunityandthehealthcareindustryasawhole.Thecontributionmadebythisstudy
istoprovideacomprehensiveanalysisofthestateoftheliteraturetouseasafoundationforthe
futureresearchopportunitiesnotedinthepaper.
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INTRoDUCTIoN

Astheconceptofbigdataandthetoolsthatsurroundithavematured,theworldofbusiness
haswitnessedaninexorablemigrationofthesetoolsfromthefinancialsectortootherareasof
commercesuchastransportationandinsurance.Shortlyintothistransition,thesetoolsmadetheir
waytothehealthcareindustry.Someofthefirstareaswithinhealthcarethatbigdatatechniques
firstappearedwereintheclinicalareassuchasoncology,radiology,andgenetics(Chang&Choi,
2016).However,healthcareorganizationsarealsobusinesseswiththesameinternalandexternal
processesasanyotherbusiness.These include thehiringofstaff, theprocuringofsupplies,
andtherunningofsometimesvastphysicalplantinstallations.So,itisnotsurprisingthatthe
healthcareindustryhasbegunusingbigdatatechniquestoimprovetheirabilitytoperformthese
important,yetoftenoutofthespotlight,activities.

Thereisalargeandenthusiasticliteraturesurroundingtheclinicalusesofbigdatainhealthcare
andtherehavebeenanumberofreviewsinthesevariousareas(Pashazadeh&Navimpour,2018;
Otokiti,2019).However,thereisamuchsmaller,butstillimportant,literaturethatdescribesthe
usesofbigdataintheadministrationofhealthcareandhospitalactivities.Thepurposeofthispaper
istoreviewtheliteratureregardingtheusesofbigdataanditsancillarytoolsandprocessesinthe
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improvementofhealthcareprocesses.Thetermimprovementcan,ofcourse,encompassmanydifferent
aspectsofhealthcareandhospitaladministration.Improvementcaninvolvethereductionofcosts,
theimprovementofpatientcareandexperience,thepredictionofpatientadmissionorreadmission,
andtheallocationandmanagementofhospitalresources.Intheseandmanyothercasestheuseof
bigdatatechniquesandtoolshasprovidedmanyoptionsandopportunitiesforhospitals,healthcare
systems,andotherpartsof theoverallhealthcare industry tocreatemoreeffectiveandefficient
methodsforprovidingqualityhealthcaretotheircommunityandthenation.

BACKGRoUND

Whenmostpeopleencounterthehealthcareindustry,theyseemostlytheclinicalsideoftheprocess
(exceptwhenitcomestimetopaythebill).Manydonotconsiderthathealthcareisanindustryand
evenifthefacilitytheyareusingforprovisionofhealthcareservicesisanon-profitorganization,the
businesssideofthehealthcareequationisacrucialpartoftheoverallsystem.Hospitalsdependon
well-trainedandexperiencedpersonneltoperformtheiressentialservices,thushumanresourcesisa
criticalactivity.Eveniftheydonothaveshareholderstoanswerto,thoughmanyhealthcaresystems
intheUSarepubliclytradedcompanies,theystillmustmonitorcostsandrevenuesjustasanyother
organizationandthereforethefinancialprocessesoftheorganizationisjustasimportantasforany
Fortune500firm.Issuesofworkflowstreamlining,documentmanagement,andtechnologyselection
andimplementationhaveveryimportantrolesinhealthcarejustastheydoinanyotherorganization.

Healthcare as a Business
Healthcareorganizationsfacemanyofthesamechallengesasotherfirms.Costreductionisaconstant
process.Largehealthcarebureaucraciesareinherentlyexpensivetorun,andwiththehighlevelof
expertiseintheclinicalsideoftheorganizationandveryexpensiveequipmenttopurchaseandoperate,
costreductionprocessesoftentakecenterstage.Thisisvitallyimportantnotjustforthesuccessofthe
enterprise,butforthehealthcaresystemwritlarge.Workflowanalysisallowsthereductionofdelays
forpatientstoreceivecareandalsoreducetheoverallcomplexityoftheorganization(Wolf,Herrmann
&Rothermel,2013).Increasingaccuracyisafundamentalobjectiveofhealthcareadministrationas
itiscloselyrelatedtonotjustpatientoutcomes,butalsotheareasofcostreduction,assetutilization,
andcontinuousprocessimprovement(Cutler,Wikler&Basch,2012).

Big Data Related Technologies
Whenorganizationssaytheyareusing“bigdata,”italsomeanstheyareusingsomeothertoolsto
utilizethatlargecollectionofdata.Thesimplecollectionofdata,eveninlargeamounts,isoflittle
valueunless actionable information canbe extracted from them.Therefore,when reviewing the
literatureontheuseofbigdataintheadministrationarmofhealthcare,theseancillarybutclosely
relatedtechnologiesandtoolsmustbeincludedintheanalysis.Inthecurrentstudy,thesearchfor
literatureofbigdatainhealthcareadministrationwascombinedwiththefollowingtechnologiesto
provideamorerobustviewoftheliterature:

• Internet of Things (IoT): The proliferation of sensors attached to machines, monitoring a
process,andevenmeasuringapatient’svitalsigns,isthebasisofmuchofthehugedatasetsthat
organizationsareusingtocreatenewunderstandingsoftheirprocesses.Therefore,evenifbig
dataisnotexplicitlymentioned,theyareimplicitlycreatingabigdataenvironment;

• Deep Learning:Abranchofmachine learning that leads to tools suchasArtificialNeural
Networks (ANN) that can be trained to make decisions such as classifications or speech
recognition.Relatedtobigdatabecausethedatasetsrequiredtotrainandverifythealgorithms
aretypicallyverylargeandcommonlyfallintothegeneraldefinitionofbigdata;
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