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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;



 

 

24 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/big-data-applications-in-healthcare-

administration/259986

Related Content

Conceptual View on Healthcare Digitalization: An Extended Thematic

Analysis
Robert Furdaand Michal Gregus (2017). International Journal of Big Data and

Analytics in Healthcare (pp. 35-54).

www.irma-international.org/article/conceptual-view-on-healthcare-digitalization/197440

Data Mining Techniques for Social Network Analysis
 Vijayaganth V. (2019). Cognitive Social Mining Applications in Data Analytics and

Forensics (pp. 25-40).

www.irma-international.org/chapter/data-mining-techniques-for-social-network-analysis/218390

Fuzzy Bayesian Context-Aware System to Reduce Electricity Consumption
Kavita Pankaj Shirsatand Girish P. Bhole (2021). International Journal of Data

Analytics (pp. 86-98).

www.irma-international.org/article/fuzzy-bayesian-context-aware-system-to-reduce-electricity-

consumption/272110

Using Big Data Analytics to Forecast Trade Volumes in Global Supply Chain

Management
Murat Ozemreand Ozgur Kabadurmus (2022). Research Anthology on Big Data

Analytics, Architectures, and Applications (pp. 921-944).

www.irma-international.org/chapter/using-big-data-analytics-to-forecast-trade-volumes-in-global-

supply-chain-management/291018

Cardiovascular Risk Detection Through Big Data Analysis
Miguel A. Sánchez-Acevedo, Zaydi Anaí Acosta-Chiand Ma. del Rocío Morales-

Salgado (2020). International Journal of Big Data and Analytics in Healthcare (pp. 1-

11).

www.irma-international.org/article/cardiovascular-risk-detection-through-big-data-

analysis/259985

http://www.igi-global.com/article/big-data-applications-in-healthcare-administration/259986
http://www.igi-global.com/article/big-data-applications-in-healthcare-administration/259986
http://www.igi-global.com/article/big-data-applications-in-healthcare-administration/259986
http://www.irma-international.org/article/conceptual-view-on-healthcare-digitalization/197440
http://www.irma-international.org/chapter/data-mining-techniques-for-social-network-analysis/218390
http://www.irma-international.org/article/fuzzy-bayesian-context-aware-system-to-reduce-electricity-consumption/272110
http://www.irma-international.org/article/fuzzy-bayesian-context-aware-system-to-reduce-electricity-consumption/272110
http://www.irma-international.org/chapter/using-big-data-analytics-to-forecast-trade-volumes-in-global-supply-chain-management/291018
http://www.irma-international.org/chapter/using-big-data-analytics-to-forecast-trade-volumes-in-global-supply-chain-management/291018
http://www.irma-international.org/article/cardiovascular-risk-detection-through-big-data-analysis/259985
http://www.irma-international.org/article/cardiovascular-risk-detection-through-big-data-analysis/259985

