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ABSTRACT

Thetechnologicaladvancementhasalsoopenedupvariouswaystocollectdatathroughautomatic
mechanisms.Oneinstalledmechanismcollectsahugeamountofdatawithoutanyfurthermaintenance
orhumaninterventions.Thehealthindustryhasbeenconfrontedbytheneedtomanagethebigdata
beingproducedbyvarioussources,whicharewellknownforproducinghighvolumesofheterogeneous
data.Ahighlevelofsophisticationhasbeenincorporatedinalmostalltheindustry,andhealthcare
isalsooneofthem.Thearticleexplorestheexistenceofahugeamountofdatainthehealthcare
industry,andthedatageneratedinthehealthcareindustryisneitherhomogeneousnorsimple.Then
thevarioussourcesandobjectivesofdataarehighlightedanddiscussed.Asdatacomefromvarious
sources,theymustbeversatileinnatureinallaspects.So,rightlyandmeaningfully,bigdataanalytics
haspenetratedthehealthcareindustry,anditsimpactishighlighted.
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INTRoDUCTIoN

Hugeamount,highspeed,versatilityconvertstraditionaldatabaseintoBigData.Thesecharacteristics
make big data more difficult and challenging for compilation. The techniques used to compile
traditionaldata;itcannotbeusedtocompilesuchbigdataasitisnotalwayscollectionofstructured
data(Jaimin&Undavia,2018).Suchinformativemassofdataprovecrucialforpurposeofanalytics.

Thisisbecauseofavailabilityofsophisticateddatastorage,whichstoresthishugeamountof
data.Youcannotimagineaworldwithoutsuchdatastorewhereversatileinformationlikedetailsof
person,organization,transactionperformed,etc.arestored.Thisdatacanbeusedtoextractvaluable
informationandknowledgeforthegrowthoftheparticularorganizationorimprovedactivity.Inthe
recenttime,allaspectsofinformationisavailablerelatedtoacustomer.Itrangesfromcustomer
name,itsdetailsaboutthepurchase,hissocialconnection,professionalassociation,etc.,Thisproves
that,incurrenttimedataisthefoundingstoneandvitalelementofanyorganization(Elragal,2014).

Thisarticle,originallypublishedunderIGIGlobal’scopyrightonJuly31,2020willproceedwithpublicationasanOpenAccessarticle
startingonJanuary18,2021inthegoldOpenAccessjournal,InternationalJournalofBigDataandAnalyticsinHealthcare(converted
togoldOpenAccessJanuary1,2021),andwillbedistributedunderthetermsoftheCreativeCommonsAttributionLicense(http://cre-

ativecommons.org/licenses/by/4.0/)whichpermitsunrestricteduse,distribution,andproductioninanymedium,providedtheauthorofthe
originalworkandoriginalpublicationsourceareproperlycredited.
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ThewayBigDataisdefinedischangedagainstitsaspectofapplication.Intherecenttimeit
ischaracterizedasacollectionofdataelementswhosesize,speed,typeandcomplexityischanged
frequently(Belle,2015).Thesefrequentchangesmakesonetoseek,adoptandinventnewhardware
andsoftwaremechanismstomanage,store,visualizeandanalysetheseformofdata.

The three Vs are Velocity, variety and volume, playing very important role in all various
applicationsofsuchdata.HealthcareisoneoftheprimeuserofthisBigDatatechnology.Inhealthcare,
dataiswidelyspreadamongmultiplehealthcaresystems,healthinsurers,researchers,government
entitiesetc(Manyika,2011).Thedatarepositoriesarenotalwayssophisticatedenoughwhichcan
provideplatformoftransparencyforglobaldata.Asthesekindofdatahavehugesize,versatilityin
varietyandrapidchanginginnature,newtypeofdataanalytics,well-structuredstorageandaccurate
analysismethodsarerequired.Thishugeamountofdatathencanbeanalysedproperlyanddesired
informationcanextractedfromthem.

ApplicationoftheBigDatatechnologyinhealthcarehaslargenumberofpositiveoutcomesand
suchoutcomeshavelife-savingphenomenon.Likeotherfields,inhealthcarealso,vastquantitiesof
dataandinformationiscreated/generatedthroughdigitization,automaticsensordata,etc.andthen
thesemasshavetoconsolidatedandanalysedbysomespecifictechnologies(Rehermann,n.d.).

Thetechnologicaladvancementshavealsoinferredthewayhealthcaresystemswork.Treatment
models,datacapturingofpopulationoraperson,decidingthetreatmentonceadiseaseisdiagnosed,
themodelofdiagnosis,etc.havechangeddrasticallywiththeadventuseoftherecenttechnologies.
Thisallchangesare takingplacebasedon thedatacollectedof thesamedomainso thatproper
correctiveand improvedstepscan incorporated in recentandnewer technologies.Mostof these
changesaredatadrivensothehealthcaredomainalsobecomeconsciousaboutthedatacollection
andstorage.Forthephysicianwhoaretreatingtheirpatients,theyalwayseagertoknowasmuchas
possibleabouthispatient.Thisearlystageofdetectionwillhelpthedoctorstodecidemodeofthe
treatmentespeciallyincaseofsomeseriousillnessordisease.Itisalreadyprovedthatcuringofsuch
criticalillnessesinearlystageismoreeffectiveandlessexpensiveaswell.

Whenhealthcareindustryattempttousethebigdatacomprehensively,microlevelanalysiscan
bedoneforpatientashugeamountofversatiledatawillbemadeavailableaboutthepatient’shistory,
wayoftreatmentofotherpatientsofsamedecease,otherrelatedparameterstocurethisdecease.

Atailoredpackageofthedatacanbeprovidedtodoctorsforbetterlife-savingoutcomes.
Inpastnotonlyinhealthcare,butinallindustrygathering,storingandmaintainingofdatawas

verycostlyandtimeconsumingtoo.Nowincurrenttime,thereisavailabilityofimprovedtechnology,
itbecomesveryeasyandprovidingverycriticalinsightofdatawhichcanofferbetterunderstanding
andusageofstoreddata.

Thecorepurposeofhealthcaredataanalyticsislistedasunder:

• Collect,maintainandstorehugeamountdata;
• Collectcriticalinsightsfromthatstoreddata;
• Exploreandevaluatewaysofbettercarethroughhistoricaldata;
• Usedata-drivingfindingstosolvesomecriticalproblems;
• Assessmethodsandofferfastertreatment;
• Maintainbettertrackofinventory.

So, the technology Big Data Analytics in healthcare is the recent application of big data
technologywhichisemergedasanenhancementinthefieldofhealthcare.Thedataavailableof
healthcaredomainisinextraordinarilyhighvolume,movesathighvelocityandhighlyvariablein
nature.These3VsarethefoundingstoneofBigDatainHealthcare(HealthcareBigDataandthe
PromiseofValue-BasedCare,2018).
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BACKGRoUND

ThemainobjectiveofthearticleistoshowcasevariousapplicationsofBigDataanalyticsespecially
inthefieldofhealthcare.Thearticlealsohighlightstheinsightsofthechallengesandapplications
oftheBigDataanalyticsinthedomainofHealthcare.

BIG DATA AND HeALTHCARe

Asdescribed in the introduction section,BigData technologyhas impact inalmost all typesof
industries.Thehealthcareisalsooneofthem.WhenBigDatainhealthcareisfocused,basicallyit
focusesthedatafromhospitals,pharmacist,druggist,pathologist,automaticdatageneratedthrough
sensorsandwebbasedapplicationswhichareresponsibletomanagehealthcaredata(Raghupathi,
2014).DescribingBigdatatechnologiesusedinhealthcarereferstohealthcaredatathatisavailable
onlineorelectronically in largeamountssuchas terabytesandpetabytes,whichmakes italmost
impossibletomaintainthedatausingtraditionalhardwareorsoftware.Themainchallengeforbig
datainhealthcareisthevolumeofdataaswellasthediversityofdatatypesalongwiththeaccuracy
andspeedatwhichitneedstobemanaged(Anantharam,n.d.).

Objectiveofpenetrationofthebigdataanalyticsintheareaofhealthcarevariesacrosstheaspect
andnatureoftheapplication.Healthcareissubstantiallybecomecostlyovertheyearandsoasthe
costcanbeoneoftheprimeobjectiveoftheresearch(Rehermann,n.d.).

Thehealthcareissystem,whichismultidimensionalinnature,andtheprimaryobjectiveofthe
healthcaresystemistoprevent,diagnosedandfindbestsuitabletreatmentforhealth-relatedissues
(Dash,2019).Themajorcomponentsareresponsibletogenerateandprovidedataforthishealth-
relatedrepository,whichcanbeusedforfurtheruseofdataanalytics.Mainlythesecomponentsare
healthfacilitieslikehospitals,medicalstores,pharmacists,treatmenttechnologies,doctors,etc.The
healthprofessionalsbelongtovarioushealthsectorslikedentistry,medicine,midwifery,nursing,
psychology,physiotherapy,andmanyothers.Healthcareisrequiredatseverallevelsdependingon
theurgencyofsituation(Dash,2019).

Traditionalhealth analysiswas carriedoutbefore the adventof computers andother recent
technologies.Beforethebigdatatechnology,thetraditionalhealthanalysiswascarriedoutwhere
healthcareindustryhadtobedependentonanotherindustryforthebigdataanalysispurpose.Thestack
holdersofhealthcareindustriesnowbecomemoreinclinedtowardstheresultsgeneratedthroughsuch
bigdataanalysis.Likeotherindustries,healthcareisalsofacingthechallengetohandlehugeamount
ofdata,whichisversatileanddynamicinnature,anditisincreasingatrapidspeed.Inthissituation,
bigdataanalyticsisprovedtobeoneofthemostprominentsolutiontohandlethisdynamicityof
datawithpowertofindsomeinterestingpatternswithinit.Datastoredinhardcopiesofhealthcare
industriesarerequiredtobedigitizedforthedefinedpurposeofanalytics(SunilKumar,2019).

Followingfigureexplainsmoreinsightsinthefieldofbigdataanalyticsinthedomain
ofhealthcare.

LITeRATURe ReVIew

ManyresearchershaveindulgeinthefieldofBigdataanalyticsandlatermanyofthemhaveexplore
theirresearchintheareaofhealthcare:

• AshwinBelleandmanyhavepublishedtheirarticletitled“BigDataAnalyticsinHealthcare”and
theyhaveconcludedthatthedatainhealthcareisstructured,semi-structuredandunstructured.
Thedatasourcewhichprovidessuchcollectionofvarietydata isgoing toplayvital role in
futureforhealthcarepracticesinfuture.Theyhavefocusedespeciallymedicalimageanalysis,
physiologicalsignalprocessingandintegrationofphysiologicalandgenomicdata(Belle,2015);
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• NadaElgendyandAhmedElragalhaveclaimedintheirarticlenamed“BigDataAnalytics:A
LiteratureReviewPaper”thateffectivedatasourcecanhelpforthebettermentinpredictive
analysisandotheranalyticalpurposes(Elragal,2014);

• InMcKinseyGlobalInstitute,JamesManyikaandothershavehighlightedimportanceofbigdata
intheirarticletitled“BigData:TheNextFrontierforinnovation,competitionandproductivity.
Theteamofauthorshavenarratedthathowbigdatacreatesvaluesinseveralways.Authors
havealsoshownthewaytoenableexperimentationtodiscoverneeds,exposevariabilityand
improveperformance.Segmentingpopulationstocustomizeactionswerealsonarratedinthe
article(Manyika,2011);

• Abookchaptertitled“SecurityIssuesandChallengesRelatedtoBigData”inthebookseries
titled“BigDataManagementandtheInternetofThingsforImprovedHealthSystems”narrated
securityissueswhileimplementingbigdatainhealthcaresystems(Jaimin&Undavia,2018);

• Aishwarya Anantharam wrote in the article titled “Explore the Applications of Big Data
TechnologiesinHealthcare”thatBigdataanalyticsinhealthcareisevolvingbyimprovingthe
costreductionsinvolvedintheprojects.Theauthortorepresentthereal-timemodelsthatare
beingutilized in industries toprovidepatientswithbetter treatmentandkeep trackof these
humongousamountsofdatainanorderlymannerconductedacasestudy(Anantharam,n.d.);

• Journal researchpaper titled“ImprovingHealthcareUsingBigDataAnalytics”authoredby
RevanthSonnaticontainsdetailsofpossibleimprovementsinthefieldhealthcare.Thepaper
claimedthatgeographiclocationisalsoimportanttoanalysehealthcaredata.Movingtowards
thebigdataanalyticsmakesthesystemmorereciprocal,effectiveandefficientwhenitcomes
inthehealthcaredomain(Sonnati,2017);

• ArecentresearcharticlebyAbhilashShuklaandAtulPatelexplainedtheimagesegementation
techniquetodetectbonecancerfromtheimagesofMRIandX-ray.Theyhavealsonarrated
Imagesegmentationtechniquelikesobel,prewitt,canny,K-meansandRegionGrowingare
describedinthispaperwhichcanbestimulatedforX-RayandMRIimageinterpretation
(AbhilashShukla,2020).

Thesearethebriefofthesurveypapersreferredbyustofindusecaseofthebigdataanalytics
inhealthcareindustry.Followingfigure,alsodepictthesametonarratetheusecases.

Figure 1. Insight of Big Data in healthcare
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USe CASe oF BIG DATA ANALyTICS IN HeALTHCARe

Applicationsofbigdataanalyticscanimprovethepatient-basedservice,todetectspreadingdiseases
earlier, generate new insights into disease mechanisms, monitor the quality of the medical and
healthcareinstitutionsaswellasprovidebettertreatmentmethods.

Asdiscussedinprevioussections,bigdatahasusecasesinalmostalltheindustryandithas
verycrucialusecasesinhealthcaredomaintoo.

There are many computing solutions available, which are feasible through big data
technologyinhealthcaredomain.Themainobjectiveofthiscombinationofhealthcareandbig
dataanalyticsistofindnewinsightsofthisbigdataanalytics,expandresearchhorizoninthe
fieldofhealthcare,offermeasurablebenefitsintheoutcomeofhealthcareresearch,offerbetter
andimprovedhealthcarefacilitiestothesociety,etc.Asaconcludingpointofthis,theabstract
aimofthiscombinationistobenefitthesocietywiththeadventuseofadvancedtechnologyto
improveandenhancehealthcare(Sonnati,2017).

ThereisawidespectrumofBigDataapplicationsinhealthcaredomain.Currentlybigdata
analyticsisusedtopredictthepossibleeffectofthegiventreatmentagainstthehistoricaldataofthe
patient,tofindbestsuitablemedication,decidetreatmentplanofthepatient,etc.However,tomanage
thiscomplexdataofhealthcaredomainisagainachallengeitself(SunilKumar,2019)(Abhilash
Shukla,2020).Inthissection,generalmethodshavebeendiscussedwhichhasimpactofbigdata
analyticsinthehealthcaredomain(Anantharam,n.d.)(SunilKumar,2019):

• MedicalSignalAnalytics:
◦ Tokeeptrackofpatient’shealthoveraperiod,reactionagainstthevariousmedicine,etc.,

arebelongtoTelemetryandPhysiologicalsignalmonitoringsystem;
◦ Suchautomateddatagenerationsystemsproducehugeamountofdataofwidevariety.

Theseheterogeneousdatarequireshighanalyticalendtoanalyseitforitsmeaningful
use(Dash,2019);

• PredictioninHealthcare:
◦ Regardlesstothenatureofthebusiness,analyticsbecomeanintegralpartofalltypeof

businesstopredictthefuturetrendsofthebusiness.Thispredictiveanalysisinthehealthcare
industryisveryimportantusecaseofbigdataanalytics;

◦ Asdiscussedinprecedingsections,healthcareindustrytoogeneratingwiderangeofdata,
whichismaintainedbycomputersystems.Thesebigdatacanbesubjecttovariousanalytics
techniquesliketextmining,videomining,datamining,clusteringofdata,associationrule
miningtofindoutinterestinginsightofdata,whichisusefulforfuture;

Figure 2. Use cases of Big Data Analytics in healthcare
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◦ Inrecenttimes,machinelearninganddeeplearningtechniquescanalsobeappliedover
thesedata.Currenttrend,futuretrendandpasttrendcanbecomparedandanalysedwith
thehelpofthesetechniques;

• MachineLearning/DeepLearninginHealthcare:
◦ Inrecenttimesthetechniquesusedindataminingisnowinclinedwithmachinelearning

techniques.Thesetechniquesareagainresponsibletodiscoverhiddenpatternsfromthe
hugeamountofdata;

◦ Inmachinelearning,themachinealterstheexecutionoftheprogrambylearningfromthe
hiddenpatternswithinthedata(Herlandetal.,2014);

• EHR(ElectronicHealthRecords):
◦ ElectronicHealthRecordsmeansthehealthrelateddata,whichisstoredandmaintained

electronicallyforfuturepurpose;
◦ Suchsophisticatedrecordkeepinghelpsthehealthcarerelatedresourcestobemoreaccurate

andpredictive.Suchrecordscanbesharedinpublicandprivatesectorforitseffectiveuse;
◦ Once thedata is available, there areversatileways touse it againstmore sophisticated

applicationsofBigDataanalytics(Mike,2014);
• ImageProcessingofHealthcareData:

◦ Imageprocessingisanintegraltechnologyusedinmedicalsciencewherewaytotreatment,
natureofthetreatment,intensityofthedecease,areaofinfectedarea,etcaretobedetermined
anddecidedanddiseasestatesisconsidered;

◦ Undertheimageprocessing,mostlyusedtechniquesisimagesegmentation.Suchimage
segmentationtechniquesareusedtodetectbonecancerthroughtheimageofMRIandX-
ray(AbhilashShukla,2020);

◦ Imageenhancementisalsousedtogetdetailsofaparticulardiseaseanddecidethemode
andplanoftreatment.Suchhealthcaredataarekeptaselectronichealthrecord(EHR).Such
datacanbekeptforfutureuseinordertoimproveoverallhealthcaresystem;

• BigDataGenomics:
◦ AShumangenesaregreatinnumber,soitisnotpossibletotreatormaintainthemthrough

traditionaldatabasesystem;
◦ Sobigdataisaverygoodoptiontohandlesuchhugeamountofdata,whichisultimately

fromthehealthcareindustry.Therefore,GeneBank,GeneStructurepredictionispartofBig
DataGenomics,whichhasagoodpowerandpotentialintermsofhealthcareapplications.
Suchgeneanalysisisrequiredsophisticatedbigdataanalyticstechniques.

CoNCLUSIoN

Inthisarticle,wehavehighlightedapplicationareasofbigdataanalyticsinhealthcareindustry.Like
otherindustries,healthcareisalsoproducinghugeamountofdatathrougheithermanualprocess
orautomaticdatacapturingmachines.Suchhugeamountofdata isconsideredasbigdataas it
possessesallthecharacteristicsofit.Overthisdata,bigdataanalyticstechniquesareusedtoget
veryusefulinsightofthedata.Suchhiddenpatternsandotheroutcomesareusefulforstockholders
ofthishealthcareindustry.Itisalsohighlightedthatforaspecificuse,customizedarchitecturecan
bedevelopedforfinitesetoutoutcomes.Further,healthcareisdirectlyinthehumanlifeandits
survival,suchimportantdatainsightsareusedforoverallsocialwelfare.
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