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ABSTRACT

The technological advancement has also opened up various ways to collect data
throughautomaticmechanisms.Onesuchmechanismcollectsahugeamountofdata
withoutanyfurthermaintenanceorhumaninterventions.Thehealthindustrysector
hasbeenconfrontedbytheneedtomanagethebigdatabeingproducedbyvarious
sources,whicharewellknownforproducinghighvolumesofheterogeneousdata.
High level of sophistication has been incorporated in almost all the industry, and
healthcare isoneof them.Thearticle shows that the existenceofhugeamountof
data inhealthcare industryand thedatagenerated inhealthcare industry isneither
homogeneousnorasimpletypeofdata.Thenthevarioussourcesandobjectivesof
dataarealsohighlightedanddiscussed.Asdatacomefromvarioussources,theymust
beversatileinnatureinallaspects.So,rightlyandmeaningfully,bigdataanalytics
haspenetratedthehealthcareindustryanditsimpactisalsohighlighted.
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INTRoDUCTIoN

Huge amount, high speed, versatility converts traditional database into Big Data.
Thesecharacteristicsmakebigdatamoredifficultandchallengingforcompilation.
Thetechniquesusedtocompiletraditionaldata;itcannotbeusedtocompilesuchbig
dataasitisnotalwayscollectionofstructureddata(Undavia2018).Suchinformative
massofdataprovecrucialforpurposeofanalytics.

This is because of availability of sophisticated data storage, which stores this
huge amount of data. You cannot imagine a world without such data store where
versatileinformationlikedetailsofperson,organization,transactionperformed,etc.
arestored.Thisdatacanbeusedtoextractvaluableinformationandknowledgefor
thegrowthoftheparticularorganizationorimprovedactivity.Intherecenttime,all
aspects of information is available related to a customer. It ranges from customer
name,itsdetailsaboutthepurchase,hissocialconnection,professionalassociation,
etc.,Thisprovesthat,incurrenttimedataisthefoundingstoneandvitalelementof
anyorganization(Elragal2014).

ThewayBigDataisdefinedischangedagainstitsaspectofapplication.Inthe
recenttime,itischaracterizedasacollectionofdataelementswhosesize,speed,type
andcomplexityischangedfrequently(Belle2015).Thesefrequentchangesmakesone
toseek,adoptandinventnewhardwareandsoftwaremechanismstomanage,store,
visualizeandanalysetheseformofdata.

The three Vs are Velocity, variety and volume, playing very important role in
allvariousapplicationsofsuchdata.HealthcareisoneoftheprimeuserofthisBig
Data technology. Inhealth care, data iswidely spreadamongmultiplehealth care
systems,healthinsurers,researchers,governmententitiesetc(Manyika2011).The
datarepositoriesarenotalwayssophisticatedenoughwhichcanprovideplatformof
transparencyforglobaldata.Asthesekindofdatahavehugesize,versatilityinvariety
andrapidchanginginnature,newtypeofdataanalytics,well-structuredstorageand
accurateanalysismethodsarerequired.Thishugeamountofdatathencanbeanalysed
properlyanddesiredinformationcanextractedfromthem.

ApplicationoftheBigDatatechnologyinhealthcarehaslargenumberofpositive
outcomes and such outcomes have life-saving phenomenon. Like other fields, in
healthcarealso,vastquantitiesofdataandinformationiscreated/generatedthrough
digitization,automaticsensordata,etc.andthenthesemasshavetoconsolidatedand
analysedbysomespecifictechnologies(Rehermannn.d.).

The technologicaladvancementshavealso inferred thewayhealthcaresystems
work. Treatment models, data capturing of population or a person, deciding the
treatment once a disease is diagnosed, the model of diagnosis, etc. have changed
drasticallywiththeadventuseoftherecenttechnologies.Thisallchangesaretaking
placebasedonthedatacollectedofthesamedomainsothatpropercorrectiveand
improved steps can incorporated in recent and newer technologies. Most of these
changesaredatadrivensothehealthcaredomainalsobecomeconsciousaboutthedata
collectionandstorage.Forthephysicianwhoaretreatingtheirpatients,theyalways
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eagertoknowasmuchaspossibleabouthispatient.Thisearlystageofdetectionwill
helpthedoctorstodecidemodeofthetreatmentespeciallyincaseofsomeserious
illnessordisease.It isalreadyprovedthatcuringofsuchcriticalillnessesinearly
stageismoreeffectiveandlessexpensiveaswell.

Whenhealthcareindustryattempttousethebigdatacomprehensively,microlevel
analysiscanbedoneforpatientashugeamountofversatiledatawillbemadeavailable
aboutthepatient’shistory,wayoftreatmentofotherpatientsofsamedecease,other
relatedparameterstocurethisdecease.

Atailoredpackageof thedatacanbeprovidedtodoctorsforbetter life-saving
outcomes.

Inpastnotonlyinhealthcare,butinallindustrygathering,storingandmaintaining
of data was very costly and time consuming too. Now in current time, there is
availabilityofimprovedtechnology,itbecomesveryeasyandprovidingverycritical
insightofdatawhichcanofferbetterunderstandingandusageofstoreddata.

Thecorepurposeofhealthcaredataanalyticsislistedasunder:

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

So,thetechnologyBigDataAnalyticsinhealthcareistherecentapplicationof
bigdatatechnologywhichisemergedasanenhancementinthefieldofhealthcare.
Thedataavailableofhealthcaredomainisinextraordinarilyhighvolume,movesat
highvelocityandhighlyvariableinnature.These3VsarethefoundingstoneofBig
DatainHealthcare(Catalyst2018).

BACKGRoUND

Themainobjectiveof thearticle is to showcasevariousapplicationsofBigData
analyticsespeciallyinthefieldofhealthcare.Thearticlealsohighlightstheinsightsof
thechallengesandapplicationsoftheBigDataanalyticsinthedomainofHealthcare.

Big Data and Healthcare
Asdescribedintheintroductionsection,BigDatatechnologyhasimpactinalmostall
typesofindustries.Thehealthcareisalsooneofthem.WhenBigDatainhealthcare
is focused, basically it focuses the data from hospitals, pharmacist, druggist,
pathologist, automatic data generated through sensors and web based applications
whichareresponsibletomanagehealthcaredata(Raghupathi2014).DescribingBig
datatechnologiesusedinhealthcarereferstohealthcaredatathatisavailableonline
orelectronically in largeamounts suchas terabytesandpetabytes,whichmakes it
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almostimpossibletomaintainthedatausingtraditionalhardwareorsoftware.The
mainchallengeforbigdatainhealthcareisthevolumeofdataaswellasthediversity
of data types along with the accuracy and speed at which it needs to be managed
(Anantharamn.d.).

Objectiveofpenetrationofthebigdataanalyticsintheareaofhealthcarevaries
across theaspectandnatureof theapplication.Healthcare issubstantiallybecome
costlyovertheyearandsoasthecostcanbeoneoftheprimeobjectiveoftheresearch
(Rehermannn.d.).

Thehealthcareissystem,whichismultidimensionalinnature,andtheprimary
objective of the healthcare system is to prevent, diagnosed and find best suitable
treatmentforhealth-relatedissues(Dash2019).Themajorcomponentsareresponsible
to generate and provide data for this health related repository, which can be used
forfurtheruseofdataanalytics.Mainlythesecomponentsarehealthfacilitieslike
hospitals,medicalstores,pharmacists,treatmenttechnologies,doctors,etc.Thehealth
professionals belong to various health sectors like dentistry, medicine, midwifery,
nursing,psychology,physiotherapy,andmanyothers.Healthcareisrequiredatseveral
levelsdependingontheurgencyofsituation(Dash2019).

Traditionalhealthanalysiswascarriedoutbefore theadventofcomputersand
otherrecenttechnologies.Beforethebigdatatechnology,thetraditionalhealthanalysis
wascarriedoutwherehealthcareindustryhadtobedependentonanotherindustry
for the big data analysis purpose. The stack holders of healthcare industries now
becomemoreinclinedtowardstheresultsgeneratedthroughsuchbigdataanalysis.
Likeotherindustries,healthcareisalsofacingthechallengetohandlehugeamount
ofdata,whichisversatileanddynamicinnature,anditisincreasingatrapidspeed.
Inthissituation,bigdataanalyticsisprovedtobeoneofthemostprominentsolution
tohandlethisdynamicityofdatawithpowertofindsomeinterestingpatternswithin
it.Datastoredinhardcopiesofhealthcareindustriesarerequiredtobedigitizedfor
thedefinedpurposeofanalytics(Kumar2019).

Figure1explainsmoreinsightsinthefieldofbigdataanalyticsinthedomain
ofhealthcare.

LITeRATURe ReVIew

Manyresearchershaveindulgein thefieldofBigdataanalyticsandlatermanyof
themhaveexploretheirresearchintheareaofhealthcare:

• AshwinBelleandmanyhavepublished theirarticle titled“BigDataAnalytics
inHealthcare”andtheyhaveconcludedthatthedatainhealthcareisstructured,
semi-structuredandunstructured.Thedatasourcewhichprovidessuchcollection
of variety data is going to play vital role in future for healthcare practices in
future.Theyhavefocusedespeciallymedicalimageanalysis,physiologicalsignal
processingandintegrationofphysiologicalandgenomicdata(Belle2015);
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• NadaElgendyandAhmedElragalhaveclaimedintheirarticlenamed“BigData
Analytics:ALiteratureReviewPaper”thateffectivedatasourcecanhelpforthe
bettermentinpredictiveanalysisandotheranalyticalpurposes(Elragal2014);

• In McKinsey Global Institute, James Manyika and others have highlighted
importance of big data in their article titled “Big Data: The Next Frontier for
innovation, competition and productivity. The team of authors have narrated
thathowbigdatacreatesvalues in severalways.Authorshavealso shown the
waytoenableexperimentationtodiscoverneeds,exposevariabilityandimprove
performance.Segmentingpopulationstocustomizeactionswerealsonarratedin
thearticle(Manyika2011);

• Abookchaptertitled“SecurityIssuesandChallengesRelatedtoBigData”inthe
bookseriestitled“BigDataManagementandtheInternetofThingsforImproved
HealthSystems”narratedsecurityissueswhileimplementingbigdatainhealthcare
systemsUndavia2018);

• AISHWARYA ANANTHARAM wrote in the article titled “EXPLORE THE
APPLICATIONS OF BIG DATA TECHNOLOGIES IN HEALTHCARE” that
Big data analytics in healthcare is evolving by improving the cost reductions
involved in the projects. The author to represent the real-time models that are
being utilized in industries to provide patients with better treatment and keep
trackofthesehumongousamountsofdatainanorderlymannerconductedacase
study(Anantharamn.d.);

• Journalresearchpapertitled“ImprovingHealthcareUsingBigDataAnalytics”
authored by Revanth Sonnati contains details of possible improvements in the
fieldhealthcare.Thepaperclaimedthatgeographiclocationisalsoimportantto
analysehealthcaredata.Movingtowardsthebigdataanalyticsmakesthesystem
morereciprocal,effectiveandefficientwhenitcomesinthehealthcaredomain
(Sonnati2017);

Figure 1. Insight of Big Data in Healthcare
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• ArecentresearcharticlebyAbhilashShuklaandAtulPatelexplainedtheimage
segementationtechniquetodetectbonecancerfromtheimagesofMRIandX-ray.
TheyhavealsonarratedImagesegmentationtechniquelikesobel,prewitt,canny,
K-meansandRegionGrowingaredescribedinthispaperwhichcanbestimulated
forX-RayandMRIimageinterpretation(Shukla2020).

Thesearethebriefofthesurveypapersreferredbyustofindusecaseofthebig
dataanalyticsinhealthcareindustry.Figure2alsodepictthesametonarratetheuse
cases.

Use Case of Big Data Analytics in Healthcare
Applicationsofbigdataanalyticscan improve thepatient-basedservice, todetect
spreadingdiseasesearlier,generatenewinsightsintodiseasemechanisms,monitorthe
qualityofthemedicalandhealthcareinstitutionsaswellasprovidebettertreatment
methods.

Asdiscussedinprevioussections,bigdatahasusecasesinalmostalltheindustry
andithasverycrucialusecasesinhealthcaredomaintoo.

There are many computing solutions available, which are feasible through big
data technology in healthcare domain. The main objective of this combination of
healthcareandbigdataanalytics is to findnew insightsof thisbigdataanalytics,
expandresearchhorizoninthefieldofhealthcare,offermeasurablebenefitsinthe
outcomeofhealthcareresearch,offerbetterandimprovedhealthcarefacilitiestothe
society,etc.Asaconcludingpointofthis,theabstractaimofthiscombinationisto
benefitthesocietywiththeadventuseofadvancedtechnologytoimproveandenhance
healthcare(Sonnati2017).

ThereisawidespectrumofBigDataapplicationsinhealthcaredomain.Currently
bigdataanalyticsisusedtopredictthepossibleeffectofthegiventreatmentagainst
thehistoricaldataofthepatient,tofindbestsuitablemedication,decidetreatment
planofthepatient,etc.However,tomanagethiscomplexdataofhealthcaredomainis
againachallengeitself(Kumar2019;Shukla2020).Inthissection,generalmethods

Figure 2. Use cases of Big Data Analytics in Healthcare
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havebeendiscussedwhichhasimpactofbigdataanalyticsinthehealthcaredomain
(Anantharamn.d.;Kumar2019):

• MedicalSignalAnalytics:
◦ Tokeeptrackofpatient’shealthoveraperiod,reactionagainstthevarious

medicine,etc.,arebelongtoTelemetryandPhysiologicalsignalmonitoring
system;

◦ Suchautomateddatagenerationsystemsproducehugeamountofdataofwide
variety.Theseheterogeneousdatarequireshighanalyticalendtoanalyse it
foritsmeaningfuluse(Dash2019);

• PredictioninHealthcare:
◦ Regardlesstothenatureofthebusiness,analyticsbecomeanintegralpartof

alltypeofbusinesstopredictthefuturetrendsofthebusiness.Thispredictive
analysis in the healthcare industry is very important use case of big data
analytics;

◦ Asdiscussedinprecedingsections,healthcareindustrytoogeneratingwide
rangeofdata,whichismaintainedbycomputersystems.Thesebigdatacan
be subject to various analytics techniques like text mining, video mining,
datamining,clusteringofdata,associationruleminingtofindoutinteresting
insightofdata,whichisusefulforfuture;

◦ Inrecenttimes,machinelearninganddeeplearningtechniquescanalsobe
applied over these data. Current trend, future trend and past trend can be
comparedandanalysedwiththehelpofthesetechniques;

• MachineLearning/DeepLearninginHealthcare:
◦ Inrecenttimesthetechniquesusedindataminingisnowinclinedwithmachine

learningtechniques.Thesetechniquesareagainresponsibletodiscoverhidden
patternsfromthehugeamountofdata;

◦ In machine learning, the machine alters the execution of the program by
learningfromthehiddenpatternswithinthedata(Herland2014);

• EHR(ElectronicHealthRecords):
◦ ElectronicHealthRecordsmeansthehealthrelateddata,whichisstoredand

maintainedelectronicallyforfuturepurpose;
◦ Suchsophisticatedrecordkeepinghelps thehealthcare relatedresources to

bemoreaccurateandpredictive.Such recordscanbe shared inpublicand
privatesectorforitseffectiveuse;

◦ Once the data is available, there are versatile ways to use it against more
sophisticatedapplicationsofBigDataanalytics(Mike2014);

• ImageProcessingofHealthcareData:
◦ Imageprocessingisanintegraltechnologyusedinmedicalsciencewhereway

totreatment,natureofthetreatment,intensityofthedecease,areaofinfected
area,etcaretobedeterminedanddecidedanddiseasestatesisconsidered;
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◦ Undertheimageprocessing,mostlyusedtechniquesisimagesegmentation.
Suchimagesegmentationtechniquesareusedtodetectbonecancerthrough
theimageofMRIandX-ray(Shukla2020);

◦ Imageenhancementisalsousedtogetdetailsofaparticulardiseaseanddecide
themodeandplanoftreatment.Suchhealthcaredataarekeptaselectronic
healthrecord(EHR).Suchdatacanbekeptforfutureuseinordertoimprove
overallhealthcaresystem;

• BigDataGenomics:
◦ AShumangenesaregreatinnumber,soitisnotpossibletotreatormaintain

themthroughtraditionaldatabasesystem;
◦ Sobigdataisaverygoodoptiontohandlesuchhugeamountofdata,whichis

ultimatelyfromthehealthcareindustry.Therefore,GeneBank,GeneStructure
predictionispartofBigDataGenomics,whichhasagoodpowerandpotential
intermsofhealthcareapplications.Suchgeneanalysisisrequiredsophisticated
bigdataanalyticstechniques.

CoNCLUSIoN

Inthisarticle,wehavehighlightedapplicationareasofbigdataanalyticsinhealthcare
industry. Like other industries, healthcare is also producing huge amount of data
througheithermanualprocessorautomaticdatacapturingmachines.Suchhugeamount
ofdataisconsideredasbigdataasitpossessesallthecharacteristicsofit.Overthis
data,bigdataanalyticstechniquesareusedtogetveryusefulinsightofthedata.Such
hidden patterns and other outcomes are useful for stockholders of this healthcare
industry.Itisalsohighlightedthatforaspecificuse,customizedarchitecturecanbe
developed for finite setoutoutcomes.Further,healthcare isdirectly in thehuman
lifeanditssurvival,suchimportantdatainsightsareusedforoverallsocialwelfare.
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