
Int. Journal of Engineering Research and Application                                                  www.ijera.com 

ISSN : 2248-9622, Vol. 8, Issue 3, ( Part -V) March 2018, pp.76-92 

 

 
www.ijera.com                                   DOI: 10.9790/9622-0803057692                       76 | P a g e  

 
 
 
 

 

 

Health sector big data analytics: theoretical underpinnings, 

methods, and future 
 

1
NITESH KUMAR MAHATO,  

Gandhi Institute of Excellent Technocrats, Bhubaneswar, India 
2
SUBHASMITA NAIK,  

Vignan Institute of Technology and Management,Berhampur, Ganjam, Odisha, India 

 

A B S T R A C T 

Clinicians, healthcare suppliers, policymakers, and patients are now faced with exciting new opportunities 

as a result of the analysis of large data sets, a skill that has only recently been available. We have carried 

out a structured assessment of healthcare big data analytics due to the quick rise of publications in the 
healthcare sector. With reference to the resource-based view theory, we concentrate on how big data 

resources are used to develop organizational values and capabilities. Using content analysis of the chosen 

publications, we talk about how big data types related to healthcare are categorized, associated analysis 

methods, the value created for stakeholders, platforms and tools for handling big health data, and potential 

future developments.We give some real-world instances to illustrate how the developments in healthcare 

were made feasible. The review's conclusions, in our opinion, are encouraging and offer practitioners, 

decision-makers, and academics useful data as well as suggest specific directions for further investigation.  
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I. INTRODUCTION 
The healthcare industry is data intensive 

and could use interactivedynamic big data 

platforms with innovative technologies and tools 

toadvance patient care and services (Ali, Shrestha, 

Soar, &Wamba, 2018;Carvalho, Rocha, 

Vasconcelos, & Abreu, 2019). The healthcare 

industrymanages a wide amount of data every day 

from clinical and operationalinformation systems, 

such as Electronic Health Records (EHR) 

(Brooks,El-

Gayar,&Sarnikar,2015)andLaboratoryInformationL
ibrarySys-

tems(LIMS)(Groves,Kayyali,Knott,&VanKuiken,2

013).Practi-

tionersaredevelopingnewapplicationsinordertoassist

healthcarestakeholders to increase opportunities for 

a greater value (Groves et al.,2013). 

Business Analytics include the techniques, 

technologies, systems,practices, methodologies, 

and applications for the analysis of the 

vastamount of data and help organizations better 

understand its business,market, and make timely 

decisions (Chen, Chiang, &Storey, 2012; 
DeCamargo Fiorini, Seles, Jabbour, Mariano, & 

de Sousa Jabbour, 2018;Srinivasan&Swink, 

2018; Wamba et al., 2017). Big Data 

Analytics(BDA)inhealthcareinvolvethemethodso

fanalysingthewideamountof electronic data 

related to patient healthcare and well-being. 

Thisdataissodiverseanddifficulttomeasurebytradit

ionalsoftwareor 

hardware. There are various forms of health data 

such as, clinical andlab data, medical notes, 
machine generated data from medical equip-

ment or from at home monitoring sensors, health 

services financialdata, hospital bills, literature 

data from medical journals, social mediaposts 

blogs in health subjects, etc. These data may be 

available in-ternally in health services (e.g.EHR, 

LIMS) or come from externalsources(e.g. 

insurancecompanies, pharmacies, 

government)andcouldbe in a structured format 

(e.g. tables with laboratory results) or un-

structured(e.g.textofmedicalnotesinEHR)(Raghu

pathi&Raghupathi,2013). 
To illustrate data volume magnitude, the health 

data explosion from500 petabytes in 2012 

(Feldman, Martin, &Skotnes, 2016) will 

reach163zetabytesin20251.Bigdataarerecognised

byfourcharacteristics,the so called 4Vs: volume - 

due to the incredible size of data, velocity -due to 
the rapid and real-time accumulation, variety - 

due to the dif-ferentiated formats (structured, 

unstructured and semi-structured) andveracity, 

which refers to reliable data (Gandomi&Haider, 

2015). Themethods of BDA refer to techniques 

such as forecasting, optimization,simulation, and 

others which assist decision-making and provide 

in-sights to managers and policy-makers 

(Doumpos&Zopounidis, 

2016;Duan,Edwards,&Dwivedi,2019). 
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Computerpractitionersconstantlydevelopnewapplic

ationstohelp 

 

healthcarestakeholdersincreaseopportunitiesforgrea

tervalue.Organizations also develop infrastructure 

with big data capabilities tohelp improve manager 

decision-making (Groves et al., 2013). It is saidthat 

80% of the growth of information and 

communication technologywill be about cloud 

services, big data analytics, mobile technology 

andsocialmediatechnologies(Andreu-
Perez,Poon,Merrifield,Wong,&Yang,2015). 

Severalstudieshavecontributedindifferentwaystothe

under-

standingofBDAinhealthcare.Baro,Degoul,Beuscart,

andChazard(2015)and Wamba, Akter, Edwards, 

Chopin, and Gnanzou (2015) 

areliteraturereviewsthatdiscussthemeaningofbigdata

inhealthcare.ThestudiesofRaghupathiandRaghupath

i(2013)andWard,Marsolo,and Froehle (2014) 

provide a general overview through the analysis 

ofexamplesinthehealthanalyticsarea,concentratingin

certainaspectsof the field. The study of Zhang and 
Li (2017) reviewed literature for 

aspecializedhealthcaredomain,inHIVself-

management.Wang,Kung,Wang, and Cegielski 

(2018) identified the relationships among big 

dataanalytics capabilities, IT-enabled 

transformation practices and benefits,using the 

healthcare sector as their case study. Jacofsky 

(2017), in hisoverview, raised concerns to 

physicians about the pitfalls of 

analyticsreportsfromlargemetadatasetsinhealthcare. 

Inthisarticle,we  
conductasystematicliteraturereviewstudy  to 

mapthescientificfield.Ourtheoreticalframeworkdra

wsupontheresource-based theory and aims to 

identify the created organisationalvaluesalongwith 

aspecial interestin the useddata, the appliedana-

lysistechniquesandtheinformationtechnologyinnova

tions.Webe-lieve that there is a need for a deeper 

analysis of the “state of the 

artstatusinthesubjectfield”inordertoconnectthetechn

ologicalac-complishments ofBDA inhealthcare 

with theachieved valuesand thecall for future work. 

We believe that this paper contributes to the 
globalliteraturebecauseitattemptstoclassifybasicanal

ytictermsfollowedbyrepresentativeresultsandexamp

les.Asaresultofanincreasinginterestinhealthanalytics

,thesynthesisofthecurrentliterature,throughatheoreti

calframeworkandthepresentationofitsoutcomes,isbe

neficialtoresearchersandtheindustryitself. 

 

II. RESEARCH FRAMEWORK 
“Resources”, such as data and IT infrastructure 
solutions and “ac-tivities”,such as bigdata 

analysis,are describedas the essential me-

chanismsthatcontributetothevaluecreationoforganiz

ations(Lim 

et al., 2018). It is important though for an 

organization to recognize andunderstand the factors 

of data-based value creation to gain 

competitiveadvantageandtoprovidebetterservices.T

heresource-

basedviewstatesthatafirm,byacquiringvaluableresou

rcesandsynthesizingthem appropriately, can create 

unique values/capabilities that providetheir 

competitive advantage (Barney, 1991). This is the 

most 
commonlyusedorganizationaltheorytobigdataresear

ch(see,DeCamargoFiorinietal.,2018;Gunasekaranet

al.,2017).ThedatagatheredfromIT infrastructure is 

reported as an important organizational resource 

forgainingcompetitiveadvantage(Jaklič,Grublješič,

&Popovič,2018;Mamonov&Triantoro, 2018). 

Success in business analytics depends onthe firm‟s 

ability to simultaneously utilize multiple resources 

(includingdata) and capabilities within a business 

context, and make decisions 

todeliveravaluedoutput(Dubey,Gunasekaran,Childe

,Roubaudetal., 
2019;  Dubey,  Gunasekaran,  Childe,  

FossoWambaet  al.,  2019; 

Srinivasan&Swink,2018;Vidgen,Shaw,&Grant,2

017). 

Thelastdecades,medicalscientistsrelymoreandmore

onauto-mation and cooperate with IT specialists for 

the creation of new soft-ware solutions to manage 

the vast amount of patient and other 

relateddata.Therefore,thehealthcaresectorisanappro

priateapplicationofthe resource-based view theory 

for examining the value chain 
createdfromtheanalysisofthevastamountofdata.Inthe

caseofthehealthcareindustry,datacomesfromclinical

andoperationalin-formation systems. Scientists use 

this data to address healthcare pro-blems (reduced 

budgets, demandfor faster turnaround times,etc.) 

andto gain value from better decision making. Data 

resources in healthcare(Table1), suchas clinical, 

patient, pharmaceutical data, etc., must 

beappropriatelyprocessedandanalyzedinordertocrea

tecapabilitiestranslated into business values, which 

are going to be thoroughly dis-

cussedinSection4.3(andTable3).Theiranalysisisbase
donOR 

techniques,suchasmodeling,simulation,machinel

earning,visuali- 

zation,dataminingandothers(Chen&Zhang,2014;Ya

qoobetal.,2016)(Table2).Thesetechniquesdevelopm

odelswhicharefedwithraw big data and to cope with 

their volume and their processing 

timeutilizecomputingapplications,suchasApacheHa

doop.Theseappli-cations allow the distributed 

processing of large data sets across clustersusing 

simple programming models. The effective use of 
data 
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analyticstoolsormodelscanreachorganizations‟“agili

ty”onlywhenthereiscontinuouscooperationofvarious

bundledresources(Ghasemaghaei,Hassanein,&Ture

l,2017).Thesemodelsareusefulforinterestedpar-

tiestooffersolutionsforobservedproblemsbasedonqu

antifiable

 

 

 
Fig.1.SchematicResearchFramework. 

 

measures and propose alternatives which can 

lead to improved per-formance (Katsaliaki, 

Mustafee, & Kumar, 2014). This study aims 

toidentifytheuseofthebigdataresourcesandtheiran
alysistechniquesandexaminethecapabilitiesandva

luesthatarecreatedforthehealthcareindustry 

(Wamba, Anand, &Carter, 2013). These values 

leadto the need of further developments and 

therefore future research isessential in terms of 

technological and organizational 

improvementsthat big data analytics will bring in 

healthcare. According to the 

abovedescription,wesummarizetheresearchframe

workofBDAinhealthinFig.1. 

 

III. METHODOLOGY 
Fortheliteraturereviewprocess,amethodologycompri

sedoftwostepshavebeenappliedfollowingthesystema

ticprocesses 

ofDubey,Gunasekaran,andPapadopoulos(2017)and

Tranfield,Denyer,andSmart(2003).Fig.2presentsade

scriptiveschemeoftheresearchsteps.Thefirststeprefer

stothecollectionofrelevantarticles.Toidentifythem,w

eransearchesintwowell-

knownelectronicdatabases,WebofScience®andSco
pus,fortheyears2000–

2016inclusive,basedonspecificterms.Assearchkeyw

ords,weusedthecombinationofthetermsa)“businessi

ntelligence”b)“analytics”andc)“bigdata”,whichhave

beenusedtodescribetheBDA  

fieldinotherstudiestoo(Chenetal.,2012;Duan&Xion

g,2015)andappearintheliteratureinthelate1990sbegi

nningof2000s.Giventhatourgoalwastoexpandthere-

searchinthehealthcareindustry,wealsousedadditiona

llythekey-
words:“health*”anditsderivatives(healthcare,healthi

ndustry,healthrecords,healthdatasets,etc.),“medical

”(medicalrecords,medical 

data,etc.)and“clinical”(Liberatore&Nydick,2008)

. 

Thearticleswereselectedbasedonthefollowinginclusi

on-exclu-

sioncriteriaagreedbyallauthors.Thedatasetiscompris

edonlyof: 

(1) “articles”and“reviews” 

(2) StudieswrittenintheEnglishlanguage 
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Fig.2.Schemeofreviewmethodology. 

 

(3) studiesrelevanttothehealthsector 

(4) studiesrelevanttobigdataanalytics 

The search results numbered 6817 articles and after 

excluding du-plicates, were reduced to 3241 

papers. We conducted a first screening,basedon 

thetitle and/or abstract and we excluded 1364 

papers. Fromthefull-

textscreeningofthe1877papersweexcluded 

another1073papers,astheywerefoundtobeirrelevantt
othehealthindustryandthe bigdata analyticsfield. 

Weended with afinal datasetof 804arti-

cles.Allauthorsassessedallabstractsandfull-

textscreeningin-

dependentlydiscussingcasesofdisagreementuponthe

inclusionorexclusioncriteria. 

The second step of the methodology refers to 

defining the 

categoriesandsubcategoriesfortheclassification,cont

entanalysisandcategor-ization of documents to the 

specific subcategories. Some of the 

selectedcategories and subcategories were based on 
the existing literature 

andwereenhancedwithadditionalgroupsfrom 

theknowledgegeneratedby reading the articles in 

our dataset. We must acknowledge here 

thatmanyofthe804studies,duringtheallocationproces

s,werecategor-ized in more than one subcategory. 

The second step also refers to theoutputs of the 

classification process. We present tables with the 

clas-

sifications,articles‟frequencyperdimensionandindic

ativeresearchexamples.Allauthorswereinvolvedinth

eidentificationofthecate-gories and the construction 

of tables and one author was responsible 

forclassifyingthearticlesunderthesubcategorieswitht

heuseoftheNvivosoftwareandwithadvicefromtheoth

erauthorswhenneeded. 

Westronglybelievethat  theparticularsampleofthis  

researchis 

large enough to be considered as representative of 
the health analyticsfield and therefore the presented 

results can enhance researchers‟ 

andpractitioners‟knowledge. 

 

IV. RESEARCH CONTEXT 
Datatypes 

The healthcare data resources which are used in 

the collection ofour papers are categorized under 

five groups as follows: 1. Clinical, 
2.PatientandSentiment3.AdministrationandCost

Activity,4.PharmaceuticalandR&Dand5.Dataderi

vedfromDatabases.Thefirst4 categories are 

adopted from the literature (Gaitanou, 

Garoufallou, &Balatsoukas, 2014; Groves et al., 

2013) and the last (Databases) was ourown 

addition which refers to data retrieved from 

bibliographic data-bases, 

suchasMedline,PubMedanddatabasesfrom 

publichealthsystemssuchasWHO,OECDandFDA

. 

Table1presentsadefinitionofthesetypesofdataandthe
alloca-tionof the804 papersbased on the datatype 
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which was analyzed ineach study. Of 

course,thereare papers that have analyzed 

morethanonedatatype.Thefrequenciesarefollowedb

yashortdescriptionofone or two studies which are 

indicative of each data category and/orhighlycited. 

With these provisions(description andexample), 

wehopeto improve the comprehension of the 

different data types and how theseare used in BDA 

studies in the healthcare sector. It is not surprising 

thatthemajorityofstudiesmanipulateclinicaldatawith

almost70%re-

presentationinourdataset(562papersoutof804).Inpar

ticular,electronic health records (EHRs) seem to be 

the most common input 

inmodelsofBDA(Gaitanouetal.,2014). 

 

Table1 

 
 

Bigdatatechniques 

In this section, we present the OR techniques which 

were used in thestudies for the analysis of the data 

types to assist decision-making. 

Thecreatedcategoriesareadoptedfromtheliterature(C

hen&Zhang,2014; Waller & Fawcett, 2013). The 
groups are not mutually 

exclusive,andoverlapsareapparent.Forexample,text-

miningandweb-miningcan 

be considered as special cases of data-mining, 

however we refer to 

themseparatelyastheyindicateahypeandpresentamor

eanalyticviewoftheminingtechniques.Ontheothersid

eisthemodelingtechniquewhich is a generic term 

and can incorporate many of the other 

methods.Articles were distributed to the modeling 
category if mathematical for-

mulationsofvariablerelationshipsweredescribedinas

taticform,whereasthesimulationcategoryincorporate

ddatavariabilitywhen 

 

 

Table2 
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Table2(continued) 

 

 
 

havingmultiplerunsofthemodel.Wehaveincludedthe

mallinanattempt to address as many approaches as 

possible. Table 2 presents theallocation of the 

papers to the categories which are followed by a 

shortdefinitionandanindicativeresearchexample.Itis

notsurprising,therefore, that Modeling surfaces is 

the most popular of the 

techniques.Thefirstmostspecifictechniqueis“machin
elearning”,whichauto-mates the execution of rules 

in modeling through algorithms. This is 

anemerging technique with many successful 

applications in the 

healthcaresector(Chen,Hao,Hwang,Wang,&Wang,

2017;Khalafetal.,2017).Data mining 

andVisualization 

followwithasubstantialnumberofstu-

diesusingthespecificmethods. 

 Gainedvalues/capabilitiesfromtheuseofBD

Ainthehealthsector 

The benefits from the analytics in healthcare have 
been 

summarizedintheabilitytoprovidecomparativeeffecti

venessresearchtode-

terminemoreclinicallyrelevantandcost-

effectivewaystodiagnoseandtreatpatients(V.Raghup

athi&Raghupathi,2014;W.Raghupathi&Raghupathi

,2014).Morespecifically,inordertoidentifythefullran

geoftheemergingcapabilitiesinthehealthcaresectorfr

omtheuseofbig data analytics, we identified them in 

the 804 papers ofour da-taset and classified them 

under 10 categories of value creation. Table 
3presents these values sorted by popularity with a 

short explanation andthe frequency of papers from 

the dataset that refer to one or more ofthese gains 

based on the research they present. The first five 

values 

aresimilartothoseidentifiedinthestudyofWambaetal.

(2017). 

Themostpopularvalue“Betterdiagnosisforprovision

ofmore 

personalized healthcare” refers to the BDA 

capability to direct to bettercase diagnosis from the 

collection of more data and therefore offer 
moretargeted therapy or health service to the 

individual. This, for example,could be the analysis 

of the numerous relationships of specific 

patient‟sbiomarkerswhichcanleaddiseasetherapytop

recisionmedicine(Alyass, Turcotte, &Meyre, 2015), 

or the investigation of patient 

healthmetricsandbehaviorthroughwearablesandtheI

nternetofThingsleadingtospecificinterventionsbased

onthecollecteddata(Banosetal.,2016). 

Thesecondvalue“Supporting/replacingprofessionals

‟decision-

makingwithautomatedalgorithms”isaboutminingkn
owledgefromlarge data sets and training algorithms 

to pattern matching. This 

meansbetterautomaticcategorizationofnewinformati

onenteringtheana-lysis process and improved 

decision-making when it comes to 

diagnosisandchoiceoftherapeuticscheme,forexampl

e. 

The third value “New business models, products 

and services” 

referstothedevelopmentofnewbusinessmodels,prod

ucts,andservicesthroughthecapabilitiesofferedbyBD
A,suchasanewvisualizationsoftware with real-time 

statistical analyses of brain images for 

betterpatientdiagnosis(Angulo,Schneider,Oliver,Ch

arpak,&Hernandez,2016) or a mobile application in 
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which people can enter symptoms 

andgetpossiblediagnosesandrecommendedmedicati

on. 

The fourth value “Enabling experimentation, 

expose variability 

andimproveperformance”fromtheuseofBDA,isforre

searcherstoacquireadeeperunderstandingofallpossib

leinterrelationshipsbetweenvariables and develop 

scenarios for further experimentation with 

theirmodelsandexposenewhealthinformation. 

 

 
Thefifthvalue“Healthcareinformationshari

ngandcoordination”is gained by the coordination 

and sharing of health information acrosshealthcare 

services or even countries to improve of health 

professionals‟decision-making. 

The siXth value “Creating data transparency” is 

about the ability ofBDA to collect big data and 

format them in a standardized way. Thiscapability 
reduces data identification and analysis time and 

assists theprevious value of coordinating 

meaningful and comprehensive health-

relatedinformation. 

The next value “Identifying patient care-risk” refers 

to the capabilityof running the big data in advanced 

statistical techniques, such as lo-gistic regression 

models and regressions trees which can identify 

sce-narios of risk patterns and send an alert for 

areas of health risk pre-vention. For example, 

identifying high risk populations for a 
particulardiseasehelpspolicy-

makerstodecideongivingearlieraccesstoscreeningtot

hesepopulations. 

Thefollowingvalue“Offeringcustomizedactionsbyse

gmentingpopulations”referstotheuseofBDAtoidenti

fynewfactors,throughclusteringandothermethods,fo

rsegmentingpopulationsdifferentlyorinmorecategori

esandoffermoretargetedhealthservicesorproducts.V

alue9,thatis“Reducingexpenditurewhilemaintaining

quality”focusesonthecapabilityofanalytics,throughp

rocessmining,visua-

lizationtechniquesandcollaborativetools,topropose
waysforredu-

cinghealthorganizations‟costsfrombetterresourceuti

lization,elim-inationofnon-value-

addedactions,capturinghospitalunderpayments,etc.,

whilemaintainingthequalitylevel.Anexamplecouldb

etheuseofvisualizationtoolsforidentifyingnon-

value-

addedprocessesinpatientswithchronicdiseasesbytrac

kingpatientdataovertimeduringhome, 

ambulatoryandhospitalcare. 
The last value, “Protecting privacy”, is about 

how BDA can 

offerdatasecurityinwayssuchastheidentificationof

privacybreaches,thecapabilitytoextractdatabyeli

minatingIDrecognitionfromelectronic 

medical records and others. This has become a big 

issue, especially fororganizations that use cloud 

computing as their main processing plat-

forminwhichprivacyandsecurityaredifficulttobecont

rolled(Larson&Chang,2016).Overall,wecanseethatt

hemajorityofhealthdataanalyticsstudiesattempttodir
ecttheireffortstopatientbenefit.Needlesstosay,almos

tallstudieshavethisultimategoalbuttheirdirect focus 

may be at the intermediate stage for improving the 

way ofdoingit. 

Gaining an overall picture of the identified values, 

we can say 

thatvalues1,23and7directlyrelatetopatientwellbeing

(P),values4,5,6, 10 relate to analysts (A) for better 

data handling and values 8 and 9relate to 

management (M) for better positioning their 

products/servicesandgainingmanagementefficiencie

srespectively.Theidentificationcodes(P),(A),(M)are
presentedunderthe“Types”columninTable3. 

 Theassociationoftheselectedanalyticaltech



Int. Journal of Engineering Research and Application                                                  www.ijera.com 

ISSN : 2248-9622, Vol. 8, Issue 3, ( Part -V) March 2018, pp.76-92 

 

 
www.ijera.com                                   DOI: 10.9790/9622-0803057692                       83 | P a g e  

 
 
 
 

niqueswiththedatatypesandcapabilities 

Using the NVivo analysis software, we 

performed comparisons todefine the techniques 

that have most popularly been applied for 

eachdata type and presented value. During this 

procedure, we assigned eachone of the 804 articles 

to the data types (as presented in Table 1) 

andperformedabreakdownbytechnique(Table4).T

able4showsthatoutof all studies that deal with 

clinical data (562), 41.5% have used ma-chine 

learning for their analysis, from studies with 
patient 

behavior/sentimentdata51%haveusedmachinelear

ning,etc.Wealsorepeatedthis process to the 10 

identified values (Tables 5). It seems that the 

mostpopular techniques scientists need or prefer 

to use are: modeling, ma-

chinelearning,datamining,visualization,andstatist

icalanalysis(Table 2). The same techniques are 

also popular, in the same 

order,withtheexceptionthatmachinelearningcome

sfirst,foralldatatypes(Table4).Overall,machinelea

rningandmodelingarethemostapplied 

 

 
 

 
 

techniquesamongstalldatatypeswithavarianceof29%

–49%andacross almost all values, with a variance 
of presence between 32% and61%. Noticing the 

percentages on both tables, we ascertain a level 

ofuniform distribution throughout each technique. 

This is consistent 

withmostvaluesasindicatedinTable3,andwithmostda

tatypesasshowninTable1. 

 TheuseofMachineLearninginthehealthfield 

Machinelearning,themostpreferredoftheanalyticalte

chniquesfor the variety of data types, offers 

immense potential in the healthcarepredictive 

analytics arena for improving outcomes in many 
domains ofresearch(López-

Martínez,Schwarcz,Núñez-Valdez,&García-

Díaz,2018). It facilitates the development of 

patient-centric models for im-proving diagnoses 

and intervention. Machine learning is a data 

analysismethod that automates analytical model 

building. As a branch of arti-
ficialintelligencereferstoanalyticalalgorithmsthatiter

ativelylearnfromdata,identifypatternsandallowcomp

uterstomakeinferencesand find insights without 

being explicitly programmed where to 

look(Breiman, 1996). Machine learning techniques 

can be used to integrateandinterpretcomplexhealth 

datain scenarioswheretraditionalsta-

tisticalmethodscannotperform(Shameer,Johnson,Gl

icksberg,Dudley,&Sengupta,2018).Usually,apletho

raofmachinelearningmodelsforriskpredictionareeval

uatedtochoosethemostaccurate 
one.Theuseofmachinelearningbasedmethodsisimpo

rtantduring 

data collection, dimension reduction, etc. to 

achieve different 

valuecreationobjectives(urRehman,Chang,Batool
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,&Wah,2016). 

Machinelearningalgorithmsareprovingconvenientin

medicaldiagnosisthatrequiremoreaccurateprognosti

cmodels,suchasde-

tectingdiabeticretinopathy(Gulshan,Peng,&Coram,

2016)andinmedicaldisciplinessuchasoncology,and

wherepatternrecognitionisofultimateimportance,suc

hasradiologyandpathology(Cabitza,Rasoini,&Gensi

ni,2017). 

Basedonourpath-to-

valuetheoreticalframeworkandthroughcontent 
analysis of our articles, we targeted some excellent 

examples 

oftheapplicationofthemachinelearningalgorithm.Inr

elationtothevalueforthediagnosisofthepersonalizedh

ealth(V1),Bertsimas,O‟Hair,Relyea,andSilberholz(

2016)developedmodelsthatusema-chine learning 

and optimization which identify a better 

combination ofchemotherapy drugs and improve 

the outcome of chemotherapy regi-

menstestedinclinicaltrialswithoutchangingtoXicityle

vels.Inlinewith V1 too, Voisin, Pinto, Morin 

Ducote, Hudson, and Tourassi 
(2013)identifiedthebestperformingmachinelearning

algorithmtopredictdiagnosticerrorinmammography

bymerginggazebehaviorchar-

acteristicsfromtheradiologistandimagefeatures. 

To support the business value of 

“supporting/replacing human de-cision-making 

with automated algorithms (V2)”, Lary, Woolf, 

Faruque,andLePage(2014),usedthemachinelearning

algorithmstoanalyzegeospatialdataofpopulations(e.

g.smoking-obesityrates,educationlevel, air 

pollution, existing health and social-support 
services) and toconstruct   tools    for    public    

health    data-driven    decisions(budget allocation 

on health interventions based on best return on in-

vestment). 

Aparadigmofanewinnovativeproduct(V3)thatcreate

svaluetothe healthcare business is the Wiki-Health 

service platform that 

collects,stores,andanalysespersonalhealthsensordat

awhichareusedfortrackingexistinghealthconditionsa

ndmostimportantlypredictingthem,throughtheuseof

machinelearningalgorithms, encouragingapro-

activeapproachtohealthcare(Li&Guo,2016).Moreov
er,forimprovingtheperformanceofthemodel(V4),Bre

iman(1996)usednew approaches at that time, such 

as bagging (i.e. Bootstrap Aggrega-

tion)todecreasethevarianceoftheprediction. 

 

V. BIGDATA ANALYTICS 
Becausebigdataarelarge,processingcannotbeperfor

medby 

traditional health informatics such as “a standalone 
system” with just 

asimpleanalyticsoftware.Whatisrequiredisamoreco

mplex,pro-

grammingintensivesystemwithavarietyofskills(V.R

aghupathi&Raghupathi,2014;W.Raghupathi&Ragh

upathi,2014).ThatisinmanycasestheHadoopopen-

sourceplatform.Hadoop,releasedbyApache in 2011, 

consists of mainly the Hadoop Distributed File 

System(HDFS/ a way to divide large data sets in 

smaller types and store 

themacrossmultipleservers)andMapReduce(acomp

utationalparadigmusingtwosequencesofexecution-

parallelprocessing)whichincludes: 

a) the map phase that produces interposed key 
value pairs from initialkey-value pairs and b) the 

reduce phase where the interposed key-valuepairs 

are aggregated by a key and the values are 

combined together to afinal reduction output. 

HBase is a distributed database built on top 

ofHDFStoprovidestorageforHadoopDistributedCo

mputingusingZooKeeper as a coordination service 

(McClay et al., 2015). First, 

GoogleintroducedMapReduceallowingbigdataproce

ssingonclusterswithMappingandReducing.Yahoode

velopedHadoopasanopensourceimplementationofM

apReduce 
(VanPouckeetal.,2016).Map/reducejobsonHadoop,

whichcanalsobedevelopedonHive(aruntimeHa-

doopsupportArchitecture),provideamechanismtopro

jectstructureonthisdataandquerythemallowingMap

Reducejobsinotherlan-

guageswhenrequired(VanPouckeetal.,2016). 

Businessanalytictoolsarefacedwithmanychallengesa

ndre- 

searchers evaluate them in terms of availability, 

continuity, ease of 

use,scalability,abilitytomanipulateatdifferentlevelso
fgranularity,privacy and security enablement or 

quality assurance (V. 

Raghupathi&Raghupathi,2014;W.Raghupathi&Rag

hupathi,2014).Forexample,inordertoovercomethem

ajordisadvantageofHadoopthatistightcoupling 

betweenthe programming modelandthe 

resourcemanage-

mentinfrastructure,anewarchitecturewasdevelopedc

alledYARN.YARNdecouplestheprogrammingmode

lfromtheresourcemanage-

mentinfrastructureanddelegatesmanyschedulingfun

ctions(VanPouckeetal.,2016).Further,theApachePig
dataflowsystemwasdevelopedtoallowuserstoeasilyc

omposemultipledataprocessingfunctionsbecauseHa

doopMapReducewasrestrictedtopractitionerswithad

vancedtechnicalskillsduetothecomplexityofparallel

op-erationsandmulti-

stepdataflows(Sahooetal.,2016). 

Sooverall,thecomputingplatformmostoftenusedfort

heBDA 

toolsingeneralandforthehealthcareinparticularisApa

cheHadoop(DeSilva,Burstein,&Jelinek,2015;Dinov

,2016).Additionally,Ma-
pReduceisaprogrammingparadigmthatprovidesscal
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abilityacrossmany serversinaHadoop clusterwitha 

broadvariety ofreal-

worldapplications(Belleetal.,2015;Berger&Doban,2

014;Khanetal.,2014; Luo, Wu, Gopukumar, & 

Zhao, 2016). From the screening of 

ourarticlepool,weidentified36paperspublishedin201

6thatpresentapplications based on the Hadoop 

ecosystem with different 

applicationsandcapabilities.Fromthemostrecentliter

aturewepresentexamplesofa few representative 

studies with a reference to their data types 
andtechniques and the achieved value. Along with 

this, we also discuss 

thetechnicalrestrictionsthateachcasebringsupandatte

mptstoover-come. 

AnexampleoftheuseofHadoopecosystemistheonepr

esentedin 

theresearchofBatarsehandLatif(2016),thatintroduce

da“userfriendly” toolcalledCHESS and has 

beendeveloped inVisual studio 

forC#toreadEHRandprovidemeansforanalyststorun

queriesandexperiments.CHESSmovestheuploadedd

atasetstoHadoopandag-gregated data, with much 
fewer rows, are settled to a SQL server 

foranalysis.Then,usersaccessthemthroughthestatisti

calsoftwareoftheirchoice (e.g. excel, Tableau, R), 

and afterre-organizing the datainthe 

necessaryformat canrun statisticaltests to examine, 

for example,the importance of some factors (e.g. 

demographics) over certain healthconditions. The 

application relies on Hadoop for handling big data 

is-sues, and the users can query only smaller 

amounts of data to the sta-

tisticalsoftware.Theapplicationcouldbenefitfrommo
readvancedclustering methods to allow for running 

statistical significance tests 

toidentifyimportanthealthcarefactorsinamoreautom

atedway. 

 

In the post-genomic era, as the focus of biology has 

started to 

shiftfrommappinggenomestoanalyzingthevastamou

ntofinformationresultingfromfunctionalgenomicsre

searchBodenreiderandBurgun(2005);Cui,Tao,andZ

hang(2016)describetheevolutionofusingHadoopand

MapReduceinthescalableandcomputationalpowerfu
lcloud computing environment to perform 

biomedical ontology 

qualityassurance(OQA).Thiscapabilityhasmadeitpo

ssibletoreducethestandardsequentialapproachforim

plementingOQAmethodsfromweeks to hours. With 

this speed, more exhaustive structural analysis 

oflarge ontological hierarchies can be performed 

and structural changesbetween versions for 

evolutional analysis can be systematically 

tracked.Areasoffurtherresearcharearoundthedevelo

pmentofbetteruserinterfaces for reviewing OQA 
results and visualizing ontological align-

mentandevolutionwhilealsoincreasingtheperforman

ceofthevisual 

interfacebyautomaticallypre-

computingintensivejobswhileinin- 

teractionwiththeuser. 

Istephan and Siadat (2016) presented a new 

approach of 

unleashingthecontentofunstructuredmedicaldataand

enablingqueriesandprocessing of both structured 

and unstructured health data for the di-agnosis of 

personalized health. This is a step forward as most 
applica-

tionsarelimitedtobeingabletoqueryonlyfromstructur

edmedicaldata,suchaspartoftheEHRdatasetsofapopu

lation. 

For example, when it comes to medical image and 

EHR 

processing,therearecloudbasedsoftwareandplatform

s,suchasLifeImage,Nuance mPower for sharing and 

retrieving big data medical images andother health 

records, but they are limited to using structured 

data (e.g.run a query on patient gender) to retrieve 

all relevant images and re-
cordsandcannothandleunstructureddata(e.g.queryba

sedonvolumeofabrainstructure). 

Otherdevelopmentsincorporatemodels,eveninaHad

oop/MapReduce environment (Yao et al., 2014), 

that are related to 

patternmatchingindatamedicalimages.Thismeanstha

tanimageisuploadedasaninputandfeatureextractiona

ndsimilaritypatternmatchingtechniquesareusedtoret

rievesimilarimages(Toews,Wachinger,Estepar,&W

ells,2015) 

Sometechnologyrestrictionsthatareapparentfromthe
papersinour dataset with regards to the Hadoop and 

MapReduce environment isthat they cannot always 

handle unstructured content from health dataand 

medical images in the desired way. In order to 

overcome the pro-

blem,researcherscreatecustomizedtools(insteadfore

xampleofaHadoopcomponentlikeHive)(Istephan&S

iadat,2016).Suchap-

proachesfurtheraidmedicalexpertsingettingsupportf

ordecision-makingwithautomatedalgorithms. 

 

VI. FUTURE RESEARCH 
extending system capabilities, like the tracking of 

patients across servicesites, the provision of more 

standardized and comprehensive outcomefrom the 

analysis of data, and the accessibility of EHR to all 

caregivers(Barkley,Greenapple,&Whang,2013). 

Thenextdirectionisaboutresearcherswhowanttofurth

erandbetter prove their hypothesis with a bigger or 

a more diverse dataset. Thisis followed by the need 

to investigate potential IT solutions for 
reducingerrors when merging and standardizing 

databases, and when 

compilinginformationfrommultiplesources.Thefirst
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directionconcerningtheorganizations comes next, 

requesting the development of a system 

thatwillstandardizeandsecuretheprocessofextracting

anonymizedhealthcaredatasets(Al-

Shaqi,Mourshed,&Rezgui,2016)whichre-asrchers 

can manipulate without limits. The following 

direction comesfromresearcherswhowanttoapply 

their presented approach to otherhealthcare 

applications 

totestifsimilarvaluesaregained.The8thdi-
rectionisaboutincreasinghealthdataaccuracy,bydeve

lopingnewtechnological methods for efficiently 

handling issues of missing 

values,correctionofwrongdataentries,etc. 

The next important direction is the call for 

appropriately educatingthe public and training 

health professionals in the use of BDA techniques 

togain knowledge of their capabilities and their 
limitations. The 10thdirection is about researchers 

improving the tested approach in terms ofproposing 

new modalities to successfully provide more 

sufficient results.Another emerging need is the 

creation of secure mechanisms to poolpatient 

data from across health services around the 

world so that theclinician can find „patients like 

mine‟ to help with real-time clinicaldecision-

making (Broughman& Chen, 2016). Following 

from the pre-vious, the next two directions are 

about researchers‟ need to expand thescope of their 

models by examining their applied BDA 

techniques 

eitherwithanotherpoolofpatientdemographics(e.g.

fromothercountries)orinother scientific areas as, 
for example, the interpretation of post 

genomicsdata in nutrigenomics, 

pharmacogenomics, vaccinomics, etc. (Ben-

AriFuchsetal.,2016). 

The14thdirectionreferstotheintegrationofenvironme

ntalfactors 

intotheBDAmodelsinordertoimproveandsecurepatie

ntlivingenvironment,suchasenablingautomaticopera

tionofcorridor/toiletlightstominimizepatientfalls.Th

enextdirectionistheanticipationthatthesenewtechnol

ogies,suchasthecomputer-aideddiagnosis 

 

 
 

system,willchallengeoldpracticesandwillcreatenew

protocolsoftreatments. In line with this there are 

also the expectations that higherbudgets will be 

given to IT infrastructure and to BDA experts 

working 

inhealthaswellasfromnationstowardshealthcare 

monitoring,suchasautomated bio-surveillance 

systems. The 18th direction is about 



Int. Journal of Engineering Research and Application                                                  www.ijera.com 

ISSN : 2248-9622, Vol. 8, Issue 3, ( Part -V) March 2018, pp.76-92 

 

 
www.ijera.com                                   DOI: 10.9790/9622-0803057692                       87 | P a g e  

 
 
 
 

betterunderstanding the cost-effectiveness of the 

design of new tools/policies likemonitoring drug 

prescription patterns. The least mentioned direction 

isthe development of partnerships among 

manufacturers, health providers,payers, and 

regulators to communicate within each other the 

values ofBDA. 

In particular about machine learning in health, for 

which we took 

aspecialfocusinthispaperasitwasidentifiedtobethem

ostusedtechnique, future directions thatderived 
fromour datasetshould 

focusonthefollowingperspectives:useofunsupervise

dlearningtechniquesto more precisely phenotype 

complex disease; the development of au-tomated 

risk prediction algorithms which can be used to 

guide clinicalcare; and the implementation of 

reinforcement learning algorithms 

tointelligentlyaugmenthealthcareproviders.Fromthe

technologicalperspective, an important issue is the 

strain between accuracy and in-

terpretability.Studies 

shouldbedirectedtowardsthedevelopmentofmachine
learningdecisionsupportsystemswhichwillautomatic

allyprovideclarifications,andofferdoctors‟ 

interactivevisualizationtoolsto examine the 

implications of potential exposure variables 

(Batarseh&Latif,2016;Cabitzaetal.,2017).Finally,att

heorganizationallevel,an 

importantissue,whichwasalsomentionedinTable6,ist

hetrainingof 

doctorsto assessing the value ofmachine learning–

based aids in prac-

ticeandavoidthereductionoftheskillfordiagnosisorth
elossinjudgement of the accuracy of the decision-

support systems results. Thisfurther requires 

knowledge of how these machine learning 

algorithmswork in practice, therefore, it requires 

the acquisition of statistical anddataanalysisskills. 

Of course, as the development of technology is a 

step ahead of itspresentation in academic papers, 

we can assume that recent technolo-

gicalinnovationsinanalyticaltechniquesarecreatingf

urtheroppor-

tunitiesderivingfromhidden,uptodateinformation.N

ovelanalyticfields,forinstance,theanalysisofdatagath
eredfromsocialmediaordataretrievedfrommobileapp

lications,willlikelyleadtonewin-

formationsystemsforthehealthcaresector.Alimitatio

nofprofilingstudies,suchasours,isthetime-

lagbetweentheyearofpublicationofthe reviewed 

papers and the time of the presentation of the 

synthesis oftheir findings, due to the long process 

of literature reading and synth-esis. We hope that 

future research will discuss more recent advances 

intheinvestigatedfield. 

 

 

VII. DISCUSSION–CONCLUSIONS 
Giventhelargenumbersandfrequentlyupdati

nghealthcarepub-

lications,systematicreviewsassisthealthcarepractitio

nerstomakedecisions as they provide summarized 

research on a given topic of in-terest (Ali et al., 

2018). In this study, we aimed to present a 

systematicoverviewoftheliteratureinordertodetermi

nethewayBDAhasmanagedtoimprovethehealthcare
domain.Wefollowedthere-source–based theory to 

identify the big data sources and the 

analyticstechniques which allow big data capacities 

to create values which 

willcontinuetofuelthroughnewresearchinthefield.W

emappedtheexistingliteratureonthefieldofBDAinHe

althcareusingcontentanalysis, while we aimed to 

provide explanatory definitions of the ca-

tegorisationthroughrepresentativeexamples. 

Themostpopularanalyticaltechniquesthatscientistsu

setomake 
meaningfulinterpretationsofdataare:modeling,mach

inelearning,datamining,visualizationandstatisticala

nalysis.Inparticular,ma-chine learning is the most 

applied technique across almost all 

createdvaluesanddatatypesthatofferimmensepotenti

alinthehealthcarepredictiveanalyticsarenatoimprove

outcomesinmanydomainsofresearch(López-

Martínezetal.,2018).Machinelearningisdescribedasa

complexfieldthatprovidesnumerouskindsoftools,tec

hniques,and 

frameworks that can be exploited to address 

challenges created by 
thefusionofdata(Chowriappa,Dua,&Todorov,2014).

Moreover,itisapparentthatallappliedtechniquesare,

moreorless,equallyusedacrossthedatatypes,aswellas

equallycreatethedifferentcapabilitiesin the 

healthcare sector. Clinical data was the most used 

source of dataanalysis(70%). 

FromthepresentationofBDAsoftware,basedonHado

opecos-

tystemortheMapReduceprocess,thisresearchconfirm

sthatmostusers use clinical or medical structured or 

unstructured data for 
theirstudiestobuildnewapproachesforthediagnosisof

personalizedhealthcare and to invent entirely new 

business models to reduce 

time,costofsearchorprocessingwhilemaintainingqua

lity. 

From the articles in our dataset it is clear, that there 

is demand 

forresearchinhealthanalyticstofocusonimprovingthe

technologicalaspects.There isa definiteneed 

inhealthcare for systems that 

supportorimprovethedecision-

makingabilityofclinical 
experts,specifically,todiagnosecomplexdiseasesorp

athologies(López-

Martínezetal.,2018).Progressthathas beenmade 
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viaHadoopandMapReduce hasincreased 

performance by reducing time and pre-computing 

computa-

tionallyintensivejobs(Cuietal.,2016).Themaindiffic

ultywithbigdatainhealthcareisthatmostdataareoftenu

nstructured,whichmeans that there are obstacles to 

computationally processing the largestpart of them 

(Dinov, 2016). That is why scientists are in a 

continuouseffort to advance infrastructure in order 

to achieve the greatest 

possibleanalysisandtofurtherdevelopcomputational
methodsinordertoextendsystems‟capabilities.Itisexp

ectedthatmoreinvestmentwillbe 

giventoITinfrastructureandtoBDAexpertsinthehealt

hcaresector, 

orfromnationsforhealthmonitoring,orforthedevelop

mentofsys-tems that can track patients‟ health-

related data across health 

servicesandhomeandmaketheseaccessibletorelevant

professionals. 

Therefore, firms in the healthcare industry, in the 

private and 

publicsector,startedincorporatingBDAforstrategicd
ecision-

making(Gandomi&Haider,2015).However,themajo

rreasonbehindBDAnon-adoption is that first firms 

do not realize their strategic value andtheir 

managers are not prepared to bring the changes 

because of tech-

nologicalororganizationaldifficulties(Gupta,Kar,Ba

abdullah,&Al-Khowaiter, 2018). We hope that this 

profiling study will act as a triggerfor health 

organizations to redesign their strategies towards a 

greateradoptionofBDAandharnesstheircapabilitiest
oimproveservice,mitigaterisks,reducecostsandgrasp

newopportunities. 

 

REFERENCES 

[1]. Abbas,A.,Bilal,K.,Zhang,L.,&Khan,S.U.
(2015).Acloudbasedhealthinsuranceplan

recommendationsystem:Ausercentereda

pproach.Future 

GenerationComputerSystems,43,99–

109. 

[2]. Ajorlou,S.,Shams,I.,&Yang,K.(2015).A
nanalyticsapproachtodesigningpatientce

nteredmedicalhomes.HealthCareManage

mentScience,18(1),3–18. 

[3]. Ali, O., Shrestha, A., Soar, J., 
&Wamba, S. F. (2018). Cloud 

computing-enabled health-

careopportunities,issues,andapplications:

Asystematicreview.InternationalJournal

ofInformationManagement,43,146–

158. 

[4]. Al-Shaqi, R., Mourshed, M., &Rezgui, 
Y. (2016).Progress in ambient assisted 

systems 

forindependentlivingbytheelderly.Spring

erPlus,5(1),624. 

[5]. Alyass,A.,Turcotte,M.,&Meyre,D.(2015
).Frombigdataanalysistopersonalizedme

dicineforall:Challengesandopportunities.

BMCMedicalGenomics,8(1),33. 

[6]. Andreu-
Perez,J.,Poon,C.C.,Merrifield,R.D.,W

ong,S.T.,&Yang,G.Z.(2015).Bigdatafo

rhealth.IEEEJournalofBiomedicalandH

ealthInformatics,19(4),1193–1208. 

[7]. Angelelli,P.,Oeltze,S.,Turkay,C.,Haa
sz,J.,Hodneland,E.,Lundervold,A.,...

Hauser, 

[8]. H.(2014).Interactivevisualanalysisofhete
rogeneouscohortstudydata.IEEEComput

erGraphicsandApplications(1)1–1. 

[9]. Angulo,D.A.,Schneider,C.,Oliver,J.H.,
Charpak,N.,&Hernandez,J.T.(2016).A

multi-
facettedvisualanalyticstoolforexplorator

yanalysisofhumanbrainandfunctiondatas

ets.FrontiersinNeuroinformatics,10,36. 

[10]. Banos,O.,Amin,M.B.,Khan,W.A.,Afza
l,M.,Hussain,M.,Kang,B.H.,...Lee,S.(2

016). 

[11]. TheMiningMindsdigitalhealthandwellne
ssframework.BiomedicalEngineeringOnl

ine,15(1),76. 

[12]. Barkley,R.,Greenapple,R.,&Whang,J.(2
013).Actionabledataanalyticsinoncology

:Arewethereyet?CancerCenterBusinessD

evelopmentGroup,93–96. 

[13]. Barney,J.B.(1991).Firmresourcesandsust
ainedcompetitiveadvantage.JournalofMa

nagement,17,99–120. 

[14]. Baro,E.,Degoul,S.,Beuscart,R.,&Chazar
d,E.(2015).Towardaliterature-drivende-

finitionofbigdatainhealthcare.BioMedRe

searchInternational,2015. 

[15]. Basole, R. C., Braunstein, M. L., 
Kumar, V., Park, H., Kahng, M., 

Chau, D. H., ...Lesnick, 

B.(2015).Understandingvariationsinpedi

atricasthmacareprocessesintheemer-
gencydepartmentusingvisualanalytics.Jo

urnaloftheAmericanMedicalInformatics

Association,22(2),318–323. 

[16]. Batarseh,F.A.,&Latif,E.A.(2016).Assess
ingthequalityofserviceusingBigDataanal

ytics:Withapplicationtohealthcare.BigDa

taResearch,4,13–24. 

[17]. Belle,A.,Thiagarajan,R.,Soroushmehr,

S.M.,Navidi,F.,Beard,D.A.,&Najarian,

http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0005
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0005
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0005
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0005
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0005
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0005
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0010
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0010
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0010
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0010
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0015
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0015
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0015
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0015
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0015
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0015
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0015
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0020
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0020
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0020
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0020
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0020
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0025
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0025
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0025
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0025
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0030
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0030
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0030
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0030
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0030
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0035
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0035
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0035
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0035
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0035
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0035
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0035
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0040
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0040
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0040
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0040
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0040
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0040
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0045
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0045
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0045
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0045
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0045
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0045
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0045
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0050
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0050
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0050
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0050
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0050
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0055
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0055
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0055
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0055
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0060
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0060
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0060
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0060
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0065
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0065
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0065
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0065
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0065
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0065
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0065
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0065
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0065
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0065
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0070
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0070
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0070
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0070
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0075
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0075


Int. Journal of Engineering Research and Application                                                  www.ijera.com 

ISSN : 2248-9622, Vol. 8, Issue 3, ( Part -V) March 2018, pp.76-92 

 

 
www.ijera.com                                   DOI: 10.9790/9622-0803057692                       89 | P a g e  

 
 
 
 

K.(2015).Big dataanalyticsin 

healthcare.BioMedResearchInternation

al,2015. 

[18]. Ben-
AriFuchs,S.,Lieder,I.,Stelzer,G.,Mazor

,Y.,Buzhor,E.,Kaplan,S.,...Kohn,A.(20

16).GeneAnalytics:Anintegrativegeneset

analysistoolfornextgenerationse-

quencing,RNAseqandmicroarraydata.O

MICSAJournalofIntegrativeBiology,20(

3),139–151. 

[19]. Berger,M.L.,&Doban,V.(2014).Bigdata,
advancedanalyticsandthefutureofcom-

parative effectiveness research. Journal 

of Comparative Effectiveness Research, 

3(2),167–176. 

[20]. Bertsimas,D.,O‟Hair,A.,Relyea,S.,&Si
lberholz,J. 

(2016).Ananalyticsapproachtodesignin

gcombinationchemotherapyregimensfor
cancer.ManagementScience,62(5),1511

–1531. 

[21]. Bodenreider,O.,&Burgun,A.(2005).Bio
medicalontologies.Medicalinformatics.B

oston,MA:Springer211–236. 

[22]. Boulos,M.N.K.,Sanfilippo,A.P.,Corley,
C.D.,&Wheeler,S.(2010).SocialWebmin

ingandexploitationforseriousapplications

:TechnosocialPredictiveAnalyticsandre-

latedtechnologiesforpublichealth,environ

mentalandnationalsecuritysurveil-

lance.ComputerMethodsandProgramsin

Biomedicine,100(1),16–23. 

[23]. Breiman,L.(1996).Baggingpredictors.M
achineLearning,24(2),123–140. 

[24]. Brooks,P.,El-
Gayar,O.,&Sarnikar,S.(2015).Aframewo

rkfordevelopingadomainspecific 

business intelligence maturity model: 

Application to healthcare. 

InternationalJournalofInformationMana

gement,35(3),337–345. 

[25]. Broughman,J.R.,&Chen,R.C.(2016).Usi
ngbigdataforqualityassessmentinon-

cology.JournalofComparativeEffectiven

essResearch,5(3),309–319. 

[26]. Buchem, I., Merceron, A., Kreutel, J., 

Haesner, M., &Steinert, A. (2014). 
Wearable en-hanced learning for 

healthy ageing: Conceptual framework 

and architecture of 

the„FitnessMOOC‟.InteractionDesigna

ndArchitecture(s)Journal,24,111–124. 

[27]. Cabitza, F., Rasoini, R., &Gensini, G. 
F. (2017).Unintended consequences of 

machinelearninginmedicine.JAMA,31

8(6),517–518. 

[28]. Calabrese,N.,Minkoff,B.,&Rawlings,K.(
2014).Pharmacosynchrony:Roadmaptotr

ansformationinpharmacybenefitmanage

ment.TheAmerican Journal 

ofPharmacyBenefits. 

[29]. Carvalho,J.V.,Rocha,Á.,Vasconcelos,J
.,&Abreu,A.(2019).Ahealthdataanalyti

csmaturitymodelforhospitalsinformation

systems.InternationalJournalofInformati

onManagement,46,278–285. 

[30]. Chen,T.J.,&Kotecha,N.(2014).Cytobank
:Providingananalyticsplatformforcommu

nitycytometry data analysisand 

collaboration.High-

dimensionalsinglecell 

analysis.Berlin,Heidelberg:Springer127–

157. 

[31]. Chen,H.,Chiang,R.H.L.,&Storey,V.C.(2

012).Businessintelligenceandanalytics:F

rombigdatatobigimpact.MISQuarterly,3
6(4),1165–1188. 

[32]. Chen,M.,Hao,Y.,Hwang,K.,Wang,L.,&

Wang,L.(2017).Diseasepredictionbyma-
chinelearningoverbigdatafromhealthcare

communities.IEEEAccess:PracticalInno

vations,OpenSolutions,5,8869–8879. 

[33]. Chen,C.L.P.,&Zhang,C.-Y.(2014).Data-
intensiveapplications,challenges,techni-

quesandtechnologies:AsurveyonBigData

.InformationSciences,275,314–347. 

[34]. Chowriappa,P., 
Dua,S.,&Todorov,Y.(2014).Introduction 

to machine learning inhealthcare 

informatics.Machine learning in 

healthcare informatics. Berlin, 

Heidelberg:Springer1–23. 

[35]. Cole,B.K.,Simmers, 
M.B.,Feaver,R.,Qualls,C.W.,  Jr, 

Collado,  M.  S.,  Berzin,  E.,  

...Manka,D.(2015).Aninvitrocynomolgu

svascularsurrogatesystemforpreclinicald

rugassessmentandhumantranslation.Arte

riosclerosis,Thrombosis,and 
VascularBiology,35(10),2185–2195. 

[36]. Cooley,R.,Mobasher,B.,&Srivastava,J.(

1997).Webmining:Informationandpatter
ndiscoveryontheworldwideweb.Novemb

erToolsWithArtificialIntelligence,1997.

Proceedings.,NinthIEEEInternationalCo

nferenceon,558–567. 

[37]. Cui,L.,Tao,S.,&Zhang,G.Q.(2016).Biom
edicalontologyqualityassuranceusingabi

gdataapproach.ACMTransactionsonKno

wledgeDiscoveryfromData(TKDD), 

[38]. 10(4),41. 

[39]. De Camargo Fiorini, P., Seles, B. M. 
R. P., Jabbour, C. J. C., Mariano, E. 

http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0075
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0075
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0075
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0080
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0080
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0080
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0080
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0080
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0080
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0080
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0080
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0080
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0085
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0085
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0085
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0085
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0085
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0090
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0090
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0090
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0090
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0090
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0090
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0090
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0095
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0095
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0095
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0095
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0100
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0100
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0100
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0100
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0100
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0100
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0100
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0100
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0100
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0105
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0105
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0110
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0110
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0110
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0110
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0110
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0110
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0110
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0115
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0115
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0115
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0115
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0120
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0120
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0120
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0120
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0120
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0120
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0120
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0125
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0125
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0125
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0125
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0130
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0130
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0130
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0130
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0130
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0135
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0135
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0135
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0135
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0135
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0135
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0140
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0140
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0140
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0140
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0140
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0140
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0140
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0145
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0145
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0145
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0145
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0150
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0150
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0150
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0150
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0150
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0150
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0155
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0155
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0155
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0155
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0160
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0160
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0160
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0160
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0160
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0160
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0165
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0165
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0165
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0165
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0165
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0165
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0165
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0165
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0165
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0165
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0165
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0170
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0170
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0170
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0170
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0170
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0170
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0170
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0175
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0175
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0175
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0175
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0175
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0175
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0180
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0180


Int. Journal of Engineering Research and Application                                                  www.ijera.com 

ISSN : 2248-9622, Vol. 8, Issue 3, ( Part -V) March 2018, pp.76-92 

 

 
www.ijera.com                                   DOI: 10.9790/9622-0803057692                       90 | P a g e  

 
 
 
 

B., & de 

SousaJabbour,A.B.L.(2018).Manageme

nttheoryandbigdataliterature:Fromarevie

wtoaresearchagenda.InternationalJournal

ofInformationManagement,43,112–129. 

[40]. DeSilva,D.,Burstein,F.,&Jelinek,H.(201
5).Addressingthecomplexitiesofbigdataa

nalyticsinhealthcare:Thediabetesscreeni

ngcase.Australasian Journal 

ofInformationSystems,19,99–115. 

[41]. Delen,D.(2009).Analysisofcancerdata:A
dataminingapproach.ExpertSystemswith

Applications,26(1),100–112. 

[42]. Dinov,I.D.(2016).Methodologicalchalle
ngesandanalyticopportunitiesformodelin

gandinterpretingBigHealthcareData.Gig

ascience,5,12. 

[43]. Doumpos,M.,&Zopounidis,C.(2016).Edi
torialtothespecialissue“businessanalytics

”. 

[44]. Omega,59,1–3. 

[45]. Duan,L.,&Xiong,Y.(2015).Bigdataanaly
ticsandbusinessanalytics.JournalofMana

gementAnalytics,2(1),1–21. 

[46]. Duan,Y.,Edwards,J.S.,&Dwivedi,Y.K.
(2019).Artificialintelligencefordecisio

nmakingintheeraof BigData–

evolution,challengesand research 

agenda. 

[47]. InternationalJournalofInformationMana
gement,48,63–71. 

[48]. Dubey,R.,Gunasekaran,A.,&Papadopoul
os,T.(2017).Greensupplychainmanage-

ment:Theoreticalframeworkandfurtherre

searchdirections.BenchmarkinganInterna

tionalJournal,24(1),184–218. 

[49]. Dubey,R.,Gunasekaran,A.,Childe,S.J.,
FossoWamba,S.,Roubaud,D.,&Forupo

n,C.(2019).Empiricalinvestigationofda

taanalyticscapabilityandorganizational 

[50]. flexibility as complements to supply 

chain resilience. International Journal 

ofProductionResearch,1–19. 

[51]. Dubey, R., Gunasekaran, A., Childe, 

S., Roubaud, D., FossoWamba, S., 

Giannakis, M., ...Forupon, C. (2019). 
Big data analytics and organizational 

culture as complements toswifttrust 

andcollaborative performanceinthe 

humanitarian supplychain. 

[52]. InternationalJournalofProductionEcono
mics,210,120–136. 

[53]. Farruggia,A.,Magro,R.,&Vitabile,S.(201
4).Atextbasedindexingsystemformam-

mographic image retrieval and 

classification. Future Generation 

Computer Systems, 37,243–251. 

[54]. Feldman,B.,Martin,E.M.,&Skotnes,T.(2

016).Bigdatainhealthcarehypeandhope. 

[55]. Dr.Bonnie,360(2012). 

[56]. Gaitanou,P.,Garoufallou,E.,&Balatsouka
s,P.(2014).Theeffectivenessofbigdatainh

ealthcare:Systematicreview.Metadataand

SemanticsResearch,141–153. 

[57]. Gandomi,A.,&Haider,M.(2015).Beyondt

hehype:Bigdataconcepts,methods,andan

alytics.InternationalJournalofInformatio
nManagement,35(2),137–144. 

[58]. Ghasemaghaei, M.,Hassanein, 

K.,&Turel, O.(2017).Increasing 
firmagility 

throughtheuseofdataanalytics:Theroleoff

it.DecisionSupportSystems,101,95–105. 

[59]. Groves,P.,Kayyali,B.,Knott,D.,&VanK
uiken,S.(2013).The„bigdata‟revolution

inhealthcare.McKinseyQuarterly,2,3. 

[60]. Gulshan,V.,Peng,L.,Coram,M.,etal.(201
6).Developmentandvalidationofadeeplea

rningalgorithmfordetectionofdiabeticreti

nopathyinretinalfundusphoto-

graphs.JAMA,316(22),2402–2410. 

[61]. Gunasekaran,A.,Papadopoulos,T.,Dub
ey,R.,Wamba,S.F.,Childe,S.J.,Hazen,

B.,...Akter, S. (2017). Big data and 

predictive analytics for supply chain 

and organiza-

tionalperformance.JournalofBusinessR

esearch,70,308–317. 

[62]. Gupta,S.,Kar,A.K.,Baabdullah,A.,&Al-
Khowaiter,W.A.(2018).Bigdatawithcog-

nitivecomputing:Areviewforthefuture.Int

ernational Journal of 

InformationManagement,42,78–89. 

[63]. Holzinger,A.,Schantl,J., 

Schroettner,M.,Seifert,C.,&Verspoor,

K.(2014).Biomedicaltext mining: State-
of-the-art, openproblems and future 

challenges.Interactive 

knowledgediscoveryand datamining 

inbiomedical 

informatics.Berlin,Heidelberg:Springer

271–300. 

[64]. Huang,M.,Nichols,T.,Huang,C.,Yu,Y.,
Lu,Z.,Knickmeyer,R.C.,...Alzheimer‟s

DiseaseNeuroimagingInitiative(2015).F

VGWAS:FastvoXelwisegenomewideas-

sociationanalysisoflarge-

scaleimaginggeneticdata.Neuroimage,11

8,613–627. 

[65]. Istephan,S.,&Siadat,M.R.(2016).Unstruc
turedmedicalimagequeryusingbigdata–

anepilepsycasestudy.JournalofBiomedic

http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0180
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0180
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0180
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0180
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0180
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0185
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0185
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0185
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0185
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0185
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0190
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0190
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0190
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0190
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0195
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0195
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0195
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0195
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0195
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0200
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0200
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0200
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0200
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0205
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0205
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0205
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0205
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0210
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0210
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0210
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0210
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0210
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0210
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0215
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0215
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0215
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0215
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0215
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0215
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0220
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0220
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0220
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0220
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0220
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0220
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0220
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0220
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0220
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0225
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0225
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0225
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0225
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0225
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0225
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0225
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0225
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0225
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0225
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0230
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0230
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0230
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0230
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0230
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0235
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0235
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0235
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0240
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0240
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0240
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0240
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0245
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0245
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0245
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0245
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0250
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0250
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0250
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0250
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0250
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0255
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0255
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0255
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0255
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0260
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0260
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0260
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0260
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0260
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0265
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0265
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0265
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0265
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0265
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0265
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0265
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0270
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0270
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0270
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0270
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0270
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0275
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0275
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0275
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0275
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0275
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0275
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0275
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0275
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0275
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0280
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0280
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0280
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0280
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0280
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0280
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0280
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0285
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0285
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0285
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0285
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0285


Int. Journal of Engineering Research and Application                                                  www.ijera.com 

ISSN : 2248-9622, Vol. 8, Issue 3, ( Part -V) March 2018, pp.76-92 

 

 
www.ijera.com                                   DOI: 10.9790/9622-0803057692                       91 | P a g e  

 
 
 
 

alInformatics,59,218–226. 

[66]. Jacofsky,D.J.(2017).Themythsof„bigdat

a‟inhealthcare.TheBone&JointJournal,9
9(12),1571–1576. 

[67]. Jaklič,J.,Grublješič,T.,&Popovič,A.(20

18).Theroleofcompatibilityinpredicting
business intelligence and analytics use 

intentions.International Journal of 

InformationManagement,43,305–318. 

[68]. Katsaliaki, K., Mustafee, N., & Kumar, 
S. (2014). A game-based approach 

towards facil-itating decision making for 

perishable products: An example of 

blood supply 

chain.ExpertSystemswithApplications,4

1(9),4043–4059. 

[69]. Khalaf,M.,Hussain,A.J.,Keight,R.,Al-
Jumeily,D.,Fergus,P.,Keenan,R.,...Tso,

P.(2017). Machine learning approaches 

to the application of disease modifying 

therapyforsicklecellusingclassification

models.Neurocomputing,228,154–164. 

[70]. Khan,N.,Yaqoob,I.,Hashem,I.A.T.,Ina
yat,Z.,Ali,M.,Kamaleldin,W.,...Gani,A

.(2014).Bigdata:Survey,technologies,op

portunities,andchallenges.TheScientific
WorldJournal,2014. 

[71]. Larson,D.,&Chang,V.(2016).Areviewan
dfuturedirectionofagile,businessin-

telligence,analyticsanddatascience.Intern

ational Journal of 

InformationManagement,36(5),700–710. 

[72]. Lary,D.J.,Woolf,S.,Faruque,F.,&LePa
ge,J.P.(2014).Holistics3.0forhealth.IS

PRSInternationalJournalofGeo-

information,3(3),1023–1038. 

[73]. Li,Y.,&Guo,Y.(2016).Wiki-
health:Fromquantifiedselftoself-

understanding.FutureGenerationCompu

terSystems,56,333–359. 

[74]. Liberatore,M.J.,&Nydick,R.L.(2008).Th
eanalytichierarchyprocessinmedicalandh

ealthcaredecisionmaking:Aliteraturerevi

ew.EuropeanJournalofOperationalResea

rch,189(1),194–207. 

[75]. Lim,C.,Kim,K.H.,Kim,M.J.,Heo,J.Y.,
Kim,K.J.,&Maglio,P.P.(2018).Fromda

tatovalue:Anine-

factorframeworkfordata-

basedvaluecreationininformation-in-

tensiveservices.InternationalJournalofI
nformationManagement,39,121–135. 

[76]. López-Martínez, F., Schwarcz, A., 

Núñez-Valdez, E. R., &García-Díaz, V. 
(2018).Machinelearning classification 

analysis for a hypertensive population as 

a function of 

severalriskfactors.ExpertSystemswithAp

plications. 

[77]. Luo,J.,Wu,M.,Gopukumar,D.,&Zhao,
Y.(2016).Bigdataapplicationinbiomedi

calresearchandhealthcare:Aliteraturerevi

ew.BiomedicalInformaticsInsights,8BII-

S31559. 

[78]. Mamonov, S., &Triantoro, T. M. 
(2018).The strategic value of data 

resources in 

emergentindustries.InternationalJournalo

fInformationManagement,39,146–155. 

[79]. McClay,W.A.,Yadav,N.,Ozbek,Y.,Haa
s,A.,Attias,H.T.,&Nagarajan,S.S.(2015

).Areal-

timemagnetoencephalographybrain-

computerinterfaceusinginteractive3Dvis

ualizationandtheHadoopecosystem.Bra

inSciences,5(4),419–440. 

[80]. Mohan, M., Vigneshwaran, B., Vineeth 
Raj, G., &HarlinJesuva Prince, S. 

(2016). Diseasediagnosis for 

personalized health care using map 
reduce technique. An 

InternationalJournalofOptimizationandC

ontrolTheories&Applications,9(5),2153

–2164. 

[81]. Raghupathi,W.,&Raghupathi,V.(2013).
Anoverviewofhealthanalytics.Journalof

HealthMedicalInformation,4(132),2. 

[82]. Sahoo,S.S.,Wei,A.,Valdez,J.,Wang,L.,
Zonjy,B.,Tatsuoka,C.,...Lhatoo,S.D.(2

016). 

[83]. NeuroPigPen:Ascalabletoolkitforprocess
ingelectrophysiologicalsignaldatainneur

oscienceapplicationsusingapachepig.Fro

ntiersinNeuroinformatics,10,18. 

[84]. Shameer,K.,Johnson,K.W.,Glicksberg,
B.S.,Dudley,J.T.,&Sengupta,P.P.(2018

). 

[85]. Machinelearningincardiovascularmedici
ne:Arewethereyet?Heart,104(14),1156–

1164. 

[86]. Srinivasan, R., &Swink, M. (2018). An 
investigation of visibility and flexibility 

as com-plements to supply chain 

analytics: An organizational information 

processing 

theoryperspective.ProductionandOperati

onsManagement,27(10),1849–1867. 

[87]. Toerper,M.F.,Flanagan,E.,Siddiqui,S.,
Appelbaum,J.,Kasper,E.K.,&Levin,S.(

2015).Cardiac catheterization laboratory 

inpatient forecast tool: A prospective 
evaluation.JournaloftheAmericanMedi

calInformatics 

Association,23(e1),e49–e57. 

http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0290
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0290
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0290
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0290
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0295
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0295
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0295
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0295
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0295
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0300
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0300
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0300
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0300
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0300
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0300
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0305
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0305
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0305
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0305
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0305
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0305
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0305
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0310
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0310
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0310
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0310
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0310
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0310
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0315
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0315
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0315
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0315
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0315
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0320
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0320
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0320
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0320
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0325
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0325
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0325
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0325
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0325
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0330
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0330
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0330
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0330
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0330
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0330
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0335
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0335
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0335
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0335
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0335
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0335
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0340
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0340
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0340
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0340
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0340
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0340
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0345
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0345
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0345
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0345
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0345
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0345
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0350
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0350
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0350
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0350
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0350
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0350
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0355
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0355
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0355
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0355
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0355
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0355
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0355
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0360
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0360
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0360
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0360
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0360
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0360
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0360
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0360
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0365
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0365
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0365
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0365
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0370
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0370
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0370
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0370
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0370
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0370
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0370
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0375
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0375
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0375
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0375
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0375
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0375
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0380
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0380
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0380
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0380
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0380
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0380
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0380
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0385
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0385
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0385
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0385
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0385
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0385
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0385
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0385


Int. Journal of Engineering Research and Application                                                  www.ijera.com 

ISSN : 2248-9622, Vol. 8, Issue 3, ( Part -V) March 2018, pp.76-92 

 

 
www.ijera.com                                   DOI: 10.9790/9622-0803057692                       92 | P a g e  

 
 
 
 

[88]. Toews,M.,Wachinger,C.,Estepar,R.S.J.,
&Wells,W.M.(2015).Afeature-basedap-

proachtobigdataanalysisofmedicalimage

s.JuneInternational Conference 

onInformationProcessinginMedicalImag

ing,339–350. 

[89]. Tranfield,D.,Denyer,D.,&Smart,P.(2003
).Towardsamethodologyfordevelopingev

idence‐informed 

managementknowledgebymeansofsyste

maticreview.BritishJournalofManageme

nt,14(3),207–222. 

[90]. urRehman,M.H.,Chang,V.,Batool,A.,&
Wah,T.Y.(2016).Bigdatareductionfra-

meworkfor value creation insustainable 

enterprises.International Journal 
ofInformationManagement,36(6),917–

928. 

[91]. Raghupathi,V.,&Raghupathi,W.(2014).
Anunstructuredinformationmanagement

architectureapproachtotextanalyticsofCa

ncerblogs.InternationalJournalofHealthc

areInformationSystemsandInformatics(I

JHISI),9(2),16–33. 

[92]. VanPoucke,S.,Zhang,Z.,Schmitz,M.,
Vukicevic,M.,VanderLaenen,M.,Celi

,L.A.,... 

[93]. DeDeyne,C.(2016).Scalablepredictivean
alysisincriticallyillpatientsusingavisualo

pendataanalysisplatform.PloSOne,11(1)

e0145791. 

[94]. Vidgen,M.,Shaw,S.,&Grant,D.B.(2017).
Managementchallengesincreatingvaluefr

ombusinessanalytics.EuropeanJournalof

OperationalResearch,261(2),626–639. 

[95]. Voisin,S.,Pinto,F.,MorinDucote,G.,Huds
on,K.B.,&Tourassi,G.D.(2013).Predictin

gdiagnosticerrorinradiologyviaeyetracki

ngandimageanalytics:Preliminaryin-

vestigationinmammography.MedicalPhy

sics,40(10). 

[96]. Raghupathi,W.,&Raghupathi,V.(2014).
Bigdataanalyticsinhealthcare:Promisean

d 

[97]. potential.HealthInformationScienceandS
ystems,2(1),3. 

[98]. Waller,M.A.,&Fawcett,S.E.(2013).Datas
cience,predictiveanalytics,andbigdata:Ar

evolutionthatwilltransformsupplychaind

esignandmanagement.Journal 

ofBusinessLogistics,34(2),77–84. 

[99]. Wamba,S.F.,Anand,A.,&Carter,L.(2013)

.AliteraturereviewofRFID-
enabledhealthcareapplicationsandissues.

InternationalJournalofInformationMana

gement,33(5),875–891. 

[100]. Wamba,S.F.,Akter,S.,Edwards,A.,Chopi
n,G., &Gnanzou,D.  (2015). How  „big 

da-

ta‟canmakebigimpact:Findingsfromasyst

ematicreviewandalongitudinalcasestudy.

InternationalJournalofProductionEcono

mics,165,234–246. 

[101]. Wamba, S. F., Gunasekaran, A., Akter, 
S., Ren, S. J. F., Dubey, R., & Childe, 

S. J. (2017).Big data analytics and firm 

performance: Effects of dynamic 

capabilities. Journal 

ofBusinessResearch,70,356–365. 

[102]. Wang, Y., Kung, L., Wang, W. Y. C., 
&Cegielski, C. G. (2018). An integrated 

big dataanalytics-enabled transformation 

model: Application to health care. 
Information &Management,55(1),64–

79. 

[103]. Ward,M.J.,Marsolo,K.A.,&Froehle,C.
M.(2014).Applicationsofbusinessanaly

ticsinhealthcare.BusinessHorizons,57(

5),571–582. 

[104]. Yao,Q.A.,Zheng,H.,Xu,Z.Y.,Wu,Q.,Li
,Z.W.,&Lifen,Y.(2014).Massivemedic

alimages 

retrievalsystembasedonHadoop.Journa

lofMultimedia,9(2),216. 

[105]. Yaqoob,I.,Hashem,I.A.T.,Gani,A.,M
okhtar,S.,Ahmed,E.,Anuar,N.B.,...Va

silakos, 

[106]. A.V.(2016).Bigdata:Frombeginningtofut
ure.InternationalJournalofInformationM

anagement,36(6),1231–1247. 

[107]. Zhang,Y.,&Li,X.(2017).Usesofinformati
onandcommunicationtechnologiesinHIV

self-

management:Asystematicreviewofglobal

literature.InternationalJournalofInformat

ionManagement,37(2),75–83. 

http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0390
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0390
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0390
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0390
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0390
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0390
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0395
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0395
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0395
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0395
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0395
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0395
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0400
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0400
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0400
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0400
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0400
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0400
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0405
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0405
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0405
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0405
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0405
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0405
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0405
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0410
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0410
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0410
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0410
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0410
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0410
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0410
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0415
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0415
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0415
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0415
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0420
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0420
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0420
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0420
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0420
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0420
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0420
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0425
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0425
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0425
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0425
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0425
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0430
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0430
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0430
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0430
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0430
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0435
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0435
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0435
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0435
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0435
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0435
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0440
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0440
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0440
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0440
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0440
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0440
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0440
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0440
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0445
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0445
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0445
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0445
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0445
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0445
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0450
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0450
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0450
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0450
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0450
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0450
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0455
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0455
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0455
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0455
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0455
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0460
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0460
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0460
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0460
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0460
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0465
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0465
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0465
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0465
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0465
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0465
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0465
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0470
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0470
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0470
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0470
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0470
http://refhub.elsevier.com/S0268-4012(19)30289-0/sbref0470

