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ABSTRACT

Applying the extended technology acceptancemodel (TAM2), this research study examined the
doctors’perceptionsaboutacceptanceofinternet-of-thingsmedicaldevices(IoT-MDs)technologyto
trackandmonitorthehealthofanemicpregnantwomeninremoteareas.Theauthorsusedstructural
equationmodelingonasurveydataofdoctors(N=153),thepathanalysisofwhichreiteratedcertain
keyconsiderationsofTAM2.Theresultsshowedthatperceivedeaseofusehasasignificantlyhigh
impactonbehavioralintentionsofthedoctor.Resultdemonstrabilityhadanindirectimpactonthe
doctor’sintentiontouseIoT-MDsifmediatedthroughperceivedusefulness.Thispaperdiscussed
researchimplicationsbeforestatingthelimitationsandfuturedirections.
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1. INTRODUCTION

Basedonreportedstatisticsofworldhealthorganization(WHO),anemia,themostcommonailment
relatedtonutritionintheworldtoday,isaffectinganaverageof56%ofwomenindevelopingcountries
and18%ofwomenindevelopedcountries(Stevensetal.,2013).InIndia,oneoftherapidlydeveloping
countries,forexample,anemiaaccountsfor20%ofmaternaldeaths,makingitthesecondcommon
causeofmaternalmortality(Blacketal.,2008).Duringpregnancy,anemiacanreadilyleadtolow
birthweightofinfant,augmenteddangerofprematuredelivery,andmother-childmortality(Walker
etal.,2007).

Lopezetal.(2016)notethatmajorsymptomsofanemiaincludealoweramountofredblood
count(RBC)andirondeficiency.Whilemanyhealthministriesofdevelopingcountrieshaveinstituted
policiestoprovidepregnantwomenwithironandvitaminsupplements(Gallowayetal.,2002),due
toinadequatemedicineandbasichealthcaresetups,thesestrategieshaveoftenbeenunsuccessful
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inreachingouttoisolatedareas(Khambaliaetal.,2011).India’snationalprogram,forexample,is
focusedonthepreventionandcontrolofanemiainpregnantwomenandyoungchildrenbelowthe
ageoffive.Moreover,thesameprogramisalsodesignedtocoverpeoplelivinginthelow-income
(mainlyrural)areas,wherethereisascarcityoffortifiedfoods.

Yet,thenationalreportsdonotprovideaclearpictureofthestatusofanemiainchildrenresiding
in thoseareas, justgeneral information related to stuntingandunderweight,which is accessible
fromthenation’sdatabase.OnestudyconductedintheruralBarabankidistrictofUttarPradesh,for
instance,surveyed1200preschoolchildren(3-5yearsofage)hasconcludedthat70%ofthesechildren
hasbeenreportedtobeanemic(Awasthietal.,2003).Evenso,whilethesechildrenaresupposedly
coveredundertheIntegratedChildDevelopmentScheme(ICDS),whereanauxiliarynursemidwife
hasbeenassignedtodistributeironandfolicacid,costingabouttwenty-five(25)Indianrupeesper
recipientperannum,thedailyingestionfromcomplementaryfoodsamongchildrenaged12to23
monthshasindicatedonly11.7%ofthelevelrecommended(Gaillardetal.,2014).

1.1 Research Motivation and Objective
Basicmedicalamenitiesarecritical;yet, theseoftenmaybelimitedtothemoreurbanizedareas
occupiedbythemulti-stateandregionalpopulationsofIndia.Especiallyforthoselivinginremote
areas,thereisanurgentneedtoaddresstheproblemofreachability(accessibility-availability)of
healthcareservicesbystudyingthefeasibilityofintegratingthetechnology(InternetofThings)with
medicaldevices(IoT-MDs).TheunderlyingrationaleisthatIoT-MDsarecapableofmonitoringthe
physicalworldthroughtheInternetandtransformingthesamereal-timedataintodigitalinformation
(Swan,2012;Khanetal.,2016).Moreover,ananalysisofthegathereddatacanhelpdrawexceptional
andsignificantinferencesfordecidingactionswhichcanimprovethehealthstatusoftheaffected
withoutinterferingintothepatients’dailyroutine(Bandyopadhyay&Sen,2011;Gomezetal.,2016).

Today,theavailabletechnologycantransformtheentireworkingofthehealthcaresectorby
creatinginnovativewaysandbetterchannelstoimprovehealthcare,notably,increasingefficiencies
inmultipleareassuchasanalyzinghugevolumesofdataandreducingcostssuchaslogisticsand
inventorymanagement(WHO,1992;Lietal.,2015;Asgharietal.,2018).Inthissense,anawareness
oftheapplicationandutilityofIoT-MDsiscrucialforsmartmonitoringandmanagingmedicalcare
remotelybydoctors.

Thecognizanceofthedoctorsunderpinsthecurrentstudyandbringsoutthedoctor’sperception
byinvestigatingthefactors,whichinfluencetheirperceptionandwillingnesstouseIoT-MDsfor
healthcaremonitoringofanemicpregnantwomeninfar-flungareas.Technologyandinfrastructure
requirementsareincreasingbecauseofseveralfactorssuchasanincreasingdemandforhighquality
patients’care, thescarcityofmedicalprofessionals, the risingcostofprovidingsuchcareanda
shortageofeasyaccesstomedicalcareinremoteareas.

Theoverarchingresearchgoalmaybeconceivedas:

• IdentifyingandmeasuringofkeyfactorsthatinfluenceDoctors’perceptiontoadoptIoT-MDs
inmonitoringthehealthofanemicpregnantwomen.

Thespecificresearchquestionsare:

• What key factors influence the doctors’ perceived usefulness about IoT-Medical Devices to
AnemicPregnantWomeninremoteareas?

• Dodoctors’perceivedease-of-useofIoT-MedicalDevicesinfluencetheperceivedusefulness
ofIoT-MDs?

• DoestheperceivedusefulnessofIoT-MDsaffectDoctors’intentiontouse(adopt)thesamein
theirprofession?
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Giventhenoveltyoftechnologyinanemicpregnantwomeninremoteareas,thisstudyemphasizes
understandingthedoctors’perceptionofhowtoapplyIoTsremotelyandinatimelymannertoservice
anemicpregnantwomen.TheaimistoapplytheTAM2modeltore-affirmkeyfactorsinfluencing
theacceptanceandwillingnesstousetheIoT-MDsbyphysiciansforremote-healthcaremonitoring.
Answerstotheaforesaidquestionsmaythereforeleadtothedesignanddevelopmentofanewdevice
capableofmonitoringanemicpregnantwomeninthevillageswithpoorhealthcareinfrastructure.
Asruralprimaryhealthcentersaredeficientintermsofdoctorsforhandlingpregnancy(preand
post)cases,thisstudysolicitedresponsesfrompediatriciansandgynecologistswhoattendpregnancy
casesarrivingfromnearbyvillages.

Thepapercomprisessixsections.AreviewoftheextantliteratureonIoTinhealthcareand
health-orientedTAMapplicationsisgiveninSection2.Section3presentstheresearchmethods,
explainingtheconceptualmodelsofIoTandTAM2,thehypothesesandquestionnairedevelopment,
thesampleselectionandsurveymethodapplied.Section4reportsthedataanalysisandresults.Section
5discussestheeffectofconsideringresearchobjectivesandgapswhereasSection6summarizesthe
implicationsofresearchoutcomes,thepotentiallimitation(s)andpossiblefutureresearchdirections.

2. LITeRATURe ReVIeW

Wecovertheextantliteraturefromtwocriticalperspectives,identifyingtheresearchgaps.Thefirst
sectiondeliberatesuponearlierresearchworksonapplicationsofIoT-MDstoreiteratethecurrent
researchmotivation.TechnologyAdoptionModel(TAM)inthehealthcaretounderpinourattemptto
extenditsapplicationtoIoT-MDsadoptioncomesnext.Thethirdsectionenumeratestheresearchgaps.

GartnerdefinestheIoTsas“anetworkofphysicalobjectsthatcontainembeddedtechnologyto
communicateandsenseorinteractwiththeirinternalstatesortheexternalenvironment”(Gartner
ITGlossary).ThedefinitioninthisresearchisabouthealthcareapplicationenabledviaIoT-MDs
formonitoringapatient’svitalindicatorssuchasglucose,bloodpressure,andheartrate.TheIoTs
facilitatemonitoringofreal-timedatafrommanysourcesandimprovethedecision-makingcapability
ofcareproviderorganizations.

2.1 IoT-MDs Applications
Welistapplicationdomainsofthetechnologyandassociatedbenefits:

• Medical Devices (Zhao et al., 2011; Gupta et al., 2016):Devicesusedforfitnesssolutions
viasensorswhichcontactwiththehumanskin.Thesesensorsareusedtotrackpatientactivities
andcapturedatafordoctors;

• Ingestible Sensors (Swan, 2012; Islam et al., 2015):Here,patientscanswallowapill/tablet
whichhasanembeddedtechnology.Thesensorsdonotcontainabatteryandantenna;sensors
getactivatedbychemicalreactionsofthehumanbodyfluid,whichprovidestherequiredpower
source.Thereal-timemedicalresponsedatacollectedinreal-timebyasensorfromapatient’s
stomachgetstransmittedviaacentralizedgatewaytothesecureddataserver;

• Wireless patient monitoring (Swan, 2012; Gubbi et al., 2013; Gope & Hwang, 2016):Used
forremotesurveillanceofpatients’vitalfunctionsviatheuseofwell locateddeviceswhich
communicatereal-timehealthdatatothecaregivers.

Istepanianetal.(2011)studytheimplicationsoftheIoTsinthehealthcaredomainandpropose
a generic architecture of m-IoT. The architecture comprises sensor-based computing device
capableofquickidentificationandmanagementofanyheterogeneousconnectivityenvironment.
Telecommunicationandwirelesstechnologiessuchas4G/5Gand6LoWPANofferflexibilityand
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“always-connectedness”totheprocess.Thetechnologycanbeanenablerforseamlessandtimely
communicationamongdisabled,elderlypatients,andmedicalcareteammembers.

Al-Taeeetal.(2015)examineafunctionalmobilehealth(m-health)systemcapableofremote
gathering and monitoring of the patient’s real-time data with clinical interaction and feedback
functionality.Thesystemobservesthepatient’sactivitieswithtreatmentplansandrule-basedhealth
indicatorstogeneratetimelywarningsandpiecesofadvice.Satijaetal.(2017)studyIoTapplications
tomonitorECG,proposinganECGmonitoringframeworkenabledbyIoTtoanalyseimprovement
inquality,accuracy,andreliabilityofanunsuperviseddiagnosissystem.

2.2 TAM2 Model in Health Care
According toVenkatesh&Davis (2000), technologyacceptance isone’sopinionaboutwhether
technologyappliestoone’sjob.Demonstrabilityofresultsisabouttheabilityofthedevicetopresent
theobtainedresultsrobustly.Theoutputqualityisone’sperceptionofhowpreciseasystemperforms
tasksofdiseaseanalysis,whichisextremelycriticalforthedoctor’sprofession.Thesubjectivenormis
one’sfeelingonotherswhoaresignificant,impactingonone’sjobandthinkingifoneshould(should
not)usethetechnology.Imageistheamounttowhichonebelievesthepracticeofusingthetechnology
toaugmentone’sstatuswithinasocialgroup(Davisetal.1989;Chismar&Wiley-Patton,2003).

ChismarandWiley-Patton(2002)studyTAM(TAM2)modelfortestinginformationtechnology
(IT) adoption intentionsofphysicianswho specialize inpediatric care and their adoptionof IT.
Themodelsconfirmedtheusefulnessandjobrelevanceasthecrucialpointsforthepediatricians’
acceptance.Chismar&Wiley-Patton(2002)notethatfutureresearchworksshouldextendtheuseof
TAM2fordevelopingtechnologicalareasinthemedicalarena.Martinez-Caroetal.(2018)discuss
thestrategiesforimplementingIoTsforthenewgenerationofhealthcareservicesinSpain.Studied
fromtheusersofinternet-enabledhealthcareservices(N=256),theseauthorsfindthatthepatient’s
e-skills,satisfaction,andperceivedusefulnessarecriticalsuccessfactors(CSFs)ofIoTadoption.The
existingtechnologylandscapeisappliedtoanalyzingbothtechnologyandusers’readinesscritically
andtheyalsorecommendexploringnewareasofIoTadoption.

TherearewideapplicationsofTAM(TAM2)topredictITusageintentionsandacceptancein
varioususergroupsincludingstudents,managers,andothers(e.g.,clericalandadministrativestaff)
in an organizational or institutional setting (Osbourne & Clarke, 2006). Yet, Chismar & Wiley-
Patton(2003)arguethatfewstudiesappliedTAM2forunderstandingITadoptioninthehealthcare
environment.Theirstudyhaspartiallysupportedphysicians’perceptiontoadoptinternet-enabled
healthcareapplications.PerceivedusefulnessstronglypredictITusageintention.Theauthorsprovide
futuredirectionstotheuseofTAM2byexploringtechnologicalandcontextualdimensionsinthe
medicalsector.

Tung et al. (2008) study the impact of rising medical expenses vis-à-vis an increase in the
percentageofNationalHealth Insurance (NHI)ofTaiwan.Tominimizeoperatingexpensesand
improveefficiency,acombinationofinnovationdiffusiontheory(DoI)andTAMhasbeenusedto
exploretheacceptanceofanelectroniclogisticsinformationsystem(e-LIS)forhealthcarepersonnel.
The significant findingsof their study includeperceivedusefulness (PU), perceived ease-of-use
(PEU),trust,andcompatibilityassubstantialdriversforuser-acceptancetoe-LIS.

Ketikidisetal.(2012)studyresponsesfromcaregiversincludingdoctorsandnursestoevaluatethe
successofhealthinformationtechnology(HealthITorHIT).Theyconcludethattheiranalysisverified
PEUasasignificantfactor;however,othervariableshavenotbeencaptured.Rahimietal.(2018)
conductasystematicreviewoftheliteratureonapplyingTAMwithreferencetoHISdevelopment
andimplementationinparticular.ThreemajorHISapplicationdomainsrelatingto telemedicine,
electronichealthrecords(EHRs),andmobileapplicationshavebeenidentified.Multiplestudieshave
alsobeenfoundtoextendtheoriginalTAMmodelwithnewervariablestoestablishitsrelevanceto
theadoptionofinformationandcommunicationtechnology(ICT).Theauthorsemphasizetheneed
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toexplorenewareasandtechnologiesforTAMwithafocusonextendingthereachandenhancing
thevalidityofthemodel.

PaststudieshaveunveiledseveralkeyinfluencingfactorsonthesuccessfuladoptionofIoT-
MDs.Specifically,indiagnosingananemicpregnantwoman’slevelofawareness,doctorswilloften
bereluctanttouseIoT-MDsforpatientmonitoringbecauseoftheirlackoftechnicaltrainingand
knowledgeontheuseofthesetechnologies(Fitch,2004;Shortetal.,2004).Yarbrough&Smith
(2007) study the doctor’s unwillingness to adopt modern technology for the efficient detection
ofcertainpatientconditions.TheyapplyTAMandconcludethatawarenessandresultvalidation
are influencing factors ondoctors’ initial hesitation to adopt IT.Earlier studieshave argued the
relevanceofkeyinfluencingfactorsontheuseofIoT-MDs,specifically,suchfactorsrelatingtoease
ofuse,compatibilityofdevices,accessprocedures,subjectivenorms,image,jobrelevance,result
demonstrabilityandoutputquality(Chismar&Wiley-Patton,2003;Lee&Benbasat,2004;Wuet
al.,2007;Edohetal.,2016).

Applying the TAM2 model, Nadri et al. (2018) research the acceptance of a hospital IS or
HIS.Theirstudyconcludesthatthereisnosignificantimpactofsocialinfluenceprocessesinthe
adoptionoftheHIS.Moreover,variablessuchasPEU,outputquality,andjobrelevancehavebeen
identified tobestrongpredictorswhendetermining the intention touse the technology. Inother
studies,Hsiehetal.(2015)emphasizetheneedforenhancingtechnologyacceptancebyattending
touserresistanceasthecriticalfactorinunderstandingadoptiondecisions.Theirresearchexplores
resistanceandacceptancefactorsinTaiwanforusingcloudtechnologybycombiningtechnology
acceptanceandstatusquobiasvariables.Hossain&Muhammad(2016)arguethatswitchingcosts,
perceivedthreats,andinertiacannegativelyimpacttherelationshipbetweenthedoctor’sintention
andresistance.Notwithstanding,theyalsofindperceivedbehaviorandsubjectivenormtoimpact
significantlyonthehealthcareprofessionals’intention-to-use.

DuceyandCoovert(2016)alsoapplytheTAM2tostudytheacceptanceoftabletcomputersby
pediatricians(N=261).Theystronglyrecommendtheneedforuser-trainingsbeforeITimplementation.
Winstonetal.(2016)developaconceptualmodelforadoptingradiofrequencyidentification(RFID)
applicationsinhospitals.Sixindependentvariables,namely,privacyconcernsregardingsurveillance
andRFIDdevices,subjectivenorms,cognitivefactors,perceptionofexternalcontrol,theexistenceof
securitypolicy,andthepersistenceofdataareincludedintheirresearchmodel.Theythenfindthat
awarenessofthesecuritypolicyandRFIDcaptureddatacanpositivelyincreasetheuseofRFIDin
hospitals.Theseresearchersbelievethattheoutcomeoftheirstudycouldprovidepracticalguidance
topolicymakersandhospitalsoftwaresystemsimplementers.

Table1summarizeskeytechnologyacceptanceconstructsfoundinpastTAM-relatedresearch
influencingusers’perceptionofhealthcaretechnologyadoption.Theinformationtabulatedbelow
formsthebasisofTAM2constructsasappliedtothecurrentstudy.

2.3 Research Gap to Justify Current Study
Onthebasisoftheliteraturereview,wediscusstheresearchgaptobeaddressedbythisstudyfrom
twoperspectives:(a)thecontextualgap;and(b)theconceptualgap.Briefly,thecontextualgapentails
theapplicationofTAM2modeltostudythedoctor’sperceptioninacceptingandusingIoT-MDs
foranemicpregnantwomeninremoteareaswhereastheconceptualgapexploresneweravenuesof
adoptingIoT-MDsviaabroadeningscopeofexpandingknowledgetoenhanceTAM2application.

3. ReSeARCH MeTHODS

3.1 IoT-MDs Conceptual Model
Doctor’sperceptionofacceptingandusingIoT-MDsdependsonPU.Putsimply,IoT-MDsadoption
byphysiciansandanemicpregnantwomenismainlyreliantonthepsychologicalstateregardingthe
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intentiontouseIoT-MDsinpractice.TheseIoT-MDsaccumulateinformationfromremotesensors
thatare indirectcontactwith theanemicpregnantwomen.Theaccumulateddataallowdoctors
toanalyzereal-timepatient’sconditionsviaavarietyofmobiledevices(i.e.,mobiles,tablets,and
laptops).ActiveuseofIoTsisagoodsignforthesuccessofmedicaldevices;however,one’sbehavioral
intenttouseoftenforeshadowsone’sacceptanceofthetechnology.Somepragmaticstudiesinpast
researchhaveproventhispoint.

Figure1showsIoTsinhealthcare,whichcanhelptogatherreal-timeinformationofanemic
pregnantwomenviahypotheticalwristbandincorporatingsensors(Islametal.,2015).

Thehypotheticalwristbandhassensors,whichfacilitatethetransformationofcapturedreal-
worlddata(e.g.,temperature,pressure,moisture)includingpersonalhealthdata(suchasheartrate,
oxygensaturation,bloodpressure,bloodglucose)intodigitalforms.Thetransmissionofdatavia
IPv6technologyconsumeslesspowerandquicklytransmitsthecollecteddatafromremoteareasto
thedatabase(s)ofmedicalrecordshousedintheprimaryhealthcentresforsecureandwell-managed
storageandfurtheranalyticprocessingasneeded.

3.2 Hypothesis Development
Pastresearchhasaffirmedthattheprimaryfactorforthesuccessofanytechnologicaldevicetobe
sustainedistheuser’sacceptance.TAMisusedtoexploreandexplainITacceptanceandadoption

Table 1. TAM and additional constructs found in past research works

Constructs / Contributors 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Huetal.(1999) Y Y _ _ _ _ _ _ _ _ _ _ _ _ _ _

Chismar&Wiley-Patton(2002) Y Y Y Y Y Y Y _ _ _ _ _ _ _ _ _

Chismar&Wiley-Patton(2003) Y Y Y Y Y Y Y _ _ _ _ _ _ _ _ _

Raitoharju(2005) Y Y _ _ _ _ _ _ _ _ _ _ _ _ _ _

Yarbrough&Smith(2007) Y Y Y Y Y Y Y _ _ _ _ _ _ _ _ _

Tungetal.(2008) Y Y _ _ _ _ _ _ _ _ _ _ _ _ Y Y

Holden&Karsh(2010) Y Y _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ketikidisetal.(2012) Y Y Y Y Y Y Y _ _ _ _ _ _ _ _ _

Ducey&Coovert(2016) Y Y Y Y Y Y Y _ _ _ _ _ _ _ _ _

Rahimietal.(2018) Y Y Y Y Y Y Y Y Y Y Y Y Y Y _ _

Nadrietal.(2018) Y Y Y Y Y Y Y _ _ _ _ _ _ _ _ _

Column Legends
1 Perceive Ease of Use (PEU)
2 Perceived Usefulness (PU)
3 Subjective Norms (SN)
4 Result Demonstrability (RD)
5 Output Quality (OQ)
6 Image (IM)
7 Job Relevance (JR)
8 Self-Efficacy (SE)
9 Compatibility
10 Experience
11 Training
12 Anxiety
13 Habit
14 Facilitators
15 Trust
16 Perceived Financial Cost (PFC)
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behaviorsinorganizations(Benbasat&Moore,1992;Trimmeretal.,2009).TAMandTAM2have
beenappliedtoevaluateauser’sintentiontouseadevicebasedontwofundamentalbelieffactors:
PEUandPU(VenkateshandDavis,2000).

The model comprises five constructs: perceived ease of use (PEU), perceived usefulness
(PU),attitudetowardsusing(ATU),behavioralintentiontouse(BI),andactualsystemuse(AU).
Notwithstanding,PUandPEUhavebeenfoundtobethemostcommonfactorstoinformingusers’

Figure 1. IoT in Healthcare (Source: Authors)

Figure 2. TAM2 conceptual model for IOT-MDs
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intentiontowardsnewtechnologyinmanyusagecontexts,includingthehealthcaresector.Inthis
research,weapplytheTAM2modelviathefollowingproposedhypothesesasdepictedinFigure2.

Contextually,PUmaybedefinedastheamountinwhichadoctorbelievesthataparticularIT
productsuchasIoT-MDswouldboosthis(her)jobproductivityandperformancetofacilitateremote
monitoringofpregnantwomen.Incontrast,PEUmaybedeemedasthedegreetowhichahealthcare
practitionerbelievesthatusingaparticularinnovationwouldbeeffortlessorless-effortrequiredin
anemiadiagnosis.ItisarguedthatPEUimpactsthePUofsuchdevicesinthemedicalsector(Chismar
&Wiley-Patton,2003;Wuetal.,2007;Holden&Karsh,2010;Hsieh,2016).Hencethefollowing
hypothesesareadvanced:

H1:PUwillsignificantlypredictdoctors’IntentionstoUse(IU)ofIOT-MDsformonitoringpregnant
women.

H2a:PEUwillsignificantlypredictdoctors’IUofIOT-MDstoanalyzeanemiadata.
H2b:PEUforanalyzinganemiadatawilldirectlyimpactPUasithelpsinremotemonitoring.

PaststudiesstatethattheTAMmodelpresentsadecentclarificationforjudgingphysicians’
acceptanceofanyIT(Yarbrough&Smith,2007;Melasetal.2011;Ketikidis,2012).Manystudies
recommendextendingtheTAMmodelbyconsideringdifferentconstructsthatcanimpacttheusage
decisionoftechnologyinhealthcare(Lin,2014).Harmony,whichdenotesthedegreetowhichone
perceivesaninnovationtobeconsistentwithprospectiveusers,isonesuchcharacteristic(Rogers,
2010;Wuetal.2007).Forexample,toassessthetechnologycompatibilityconstruct,Chau&Hu
(2002) further combine the TAM and Theory of Planned Behavior (TPB) to assess Physicians’
acceptanceoftelemedicinetechnology.

Subsequently,TAM2hasextendedthescopeoftheoriginalTAMmodeltoincludejobrelevance,
output quality, result demonstrability, image, and the subjectivenorm (SN).SN is a physician’s
sensitivity that others who may be essential (i.e., family, peers & friends) and who think if the
technologyshouldorshouldnotbeusedcanimpactthephysician’sjob(Chismar&Wiley-Patton,
2003).Wemayalsoregarditastheadoptionfactor,whichlooksattheinfluenceexertedbythesocial
environmentoftheuser(adopter);thatis,peopleforwhomtheindividualconsidersasnecessary.
Itreferssimplytotheperson’sperceptionofnormativesocialpressuresandrelevantothers’belief
iftheindividual(user)shouldadoptornotadoptthetechnology.Thenormativeinfluencederives
itselffromaprofessionalstandardandnetworkinfluence.Theunderlyingpremiseisthathowpeople
fromthesamebackgroundwillapproachaproblem,onewouldlikelydosointhesameway.These
peoplecanbeprofessionalpeers,peopleofauthority,parents,colleagues,orevensubordinates(Wu
etal.,2007).Accordingly,thefollowinghypothesesareslated:

H3a:SubjectiveNorm(SN)willpredictIUofIoT-MDsoverandabovetheeffectsofPUandPEU.
H3b:SNhasadirecteffectonPU.

Animagereferstothedegreeinwhichthehealthcareprofessionalbelievestheuseoftechnology
willenhanceone’sstatuswithinasocialgroup.Perceptionsofseveralpeoplecanheavilyinfluence
theimpressiontheymakeorthesituationtheyhavecreatedfor themselveswithintheirsocialor
professionalcircles.ForIoT-MDs,doctorsmayperceivethatusageofthesedevicescanboosttheir
occupationalprestigewithintheirworkingenvironment(Banderker&VanBelle,2009;Chismar&
Wiley-Patton,2003;Wuetal.,2007).Hence,thefollowinghypothesisisproposed:

H4:Image(IM)pertainingtotechnology-savvydoctorswillsignificantlyimpactPU.
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Jobrelevancereflectstheuser’sopinionaboutwhetherthetechnologyappliestoone’sjobordaily
routinesatwork(Ketikidisetal.,2012).Ithelpsincheckingwhetheritcausesanactualincreaseina
doctor’sefficiencybybeingsignificantfortheirroutineactivitiessuchasthemonitoringofpatients’
healthortheanalysisofprevioushealthdata.Everyfuturetechnologyshouldalignwiththecurrent
workpracticesofdoctorsandsignificantlyimprovestheefficiencyofjobroutines(Banderker&Van
Belle,2009;Venkatesh&Davis,2000;Wuetal.,2007).Assuch,westatethefollowinghypothesis:

H5:Jobrelevance(JR)ofIoT-MDsinanalyzingthehealthstatusofanemicpregnantwomendirectly
impactsPUwhichwillhelptopredictIUofsuchdevices.

OutputQuality(OQ)isastateofbeingfreefromdefectsandsignificantvariations(fineness).
Individual’sperceptionofamedicaldevicewhichcanbetheOQofanytechnology,judgedbyhow
accurateasystemperformstasksinanalyzingadisease.Thisfeaturecanalsobeverifiedbychecking
theadherenceoftheproducttoastrictandconsistentcommitmenttothegoldstandardstoensure
universalfulfillmentofthedoctor’srequirement.Accurateresultswillexponentiallyincreasethe
productivityofdoctors,qualityofcareandtreatment,enhancedeffectiveness,andoverallpractical
service(Banderker&VanBelle,2009;Wuetal.,2007).InIoT-MDs,whichiscollectingessential
real-timeinformationfromanemicpregnantwomen,OQbecomescrucialinunderstandingthehealth
problemsofthepatient.Hence,healthcaretechnologymustproduceexactinformationtobecome
acceptablebydoctors,andweadvancethefollowinghypothesis:

H6:OutputQuality(OQ)canincreasetheproductivityofdoctorsbyprovidingfineresultsdirectly
affectsPUofusingIoT-MDs.

Resultdemonstrability(RD)isthedegreetowhichresultsorbenefitsofusingIoT-MDsareclear
ordemonstrated.Inorderwords,itreferstotheconcretenessoftheresultsofusingthetechnologyor
howtangiblethesebenefitsaretotheuser(Banderker&VanBelle,2009;Chismar&Wiley-Patton,
2003;Egea&González,2011).Indeed,IoT-MDsareexpectedtoimproveadoctor’swork,whichwill
inturnhelpinthedecision-makingprocess.Asthedesignanddevelopmentofthesedevicesareyet
tobereadyforanemicpregnantwomen,itisveryimportanttomaintainahighlevelofaccuracyfor
results.Thedoctors’littleassuranceintheircompetencytoadoptIoT-MDsandmobilecomputing
maydeprivetheexpectedperformanceofthehealthcaredeviceanddiminishtheintentiontouseof
IoT-MDs(Wuetal.,2007).

Hence,thefollowinghypothesisisstated:

H7:Resultdemonstrability(RD)capabilityofIoT-MDsdirectlyimpactsPUofusingIoT-MDs.

BasedonthevariousTAMconstructsdiscussedsofar,Table2showsoperationaldefinitions
andsupportingquestionnaireitemspredictingtheeffectsofvariousconstructsandtheirexpected
impactonthedoctors’acceptanceofIoT-MDs.

3.3 Questionnaire Development, Sampling and Survey
TovalidatetheTAM2model,theoriginalquestionnaireismodifiedtobetterfitthedoctor’scommunity.
Hence,thefollowingassumptionsarenotedexpressedly:

• Withouttheactualtechnologyinplace,variablessuchasvoluntariness,experience,andusage
behaviorareexcluded.ToacquaintdoctorsontheITinquestion,anexistingdevicesuchasthe
Fit-bit,anactivity-tracker,wireless-enabledwearabledevicewhichmonitor,measureandreport
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personalhealthdataonspecificmetrics(e.g.,calories burnt, heart rate, sleep quality, blood 
pressure),isestablishedasabaseline.Thus,questionsaskedinfuturetensewillkeepreference
tothecurrenttechnology;notably,thePUandPEUvariablesmakeassumptionsthatdoctors
havepartialknowledgeaboutusingtheITinquestion(Chismar&Wiley-Patton,2003);

• Asthedialysisofdiseaseiscritical,OQplaysasignificantrole;thus,additionalOQquestions
areincludedfollowingthedoctor’sinputviathepilot;

• Re-phrasingofallquestionstoincludedoctors’nomenclature;
• 5-pointLikert-typescale(1=stronglydisagree,2=disagree,3=neutral,4=agreeand5=

stronglyagree)tobeusedconsistently;
• Random sequencingof questions to reduceprobable ceiling (or floor) effect that persuades

monotonousresponsestoitemsintendedtomeasureaspecificconstruct.

Table 2. Operationalization of TAM2 constructs

Construct Questionnaire Items Reference

Perceived Usefulness (PU) PU1-IOTsforruralhealthcarecouldimprovethequalityof
carethatIdelivertoanemicpregnantwomen.
PU2-IOTcouldenhancemyeffectivenessintheworkand
analysisofanemia.
PU3-IOTcouldincreasemyproductivityintreatinganemic
pregnantwomen

(Davis,1989;Wuetal.,
2007;Raitoharju,2005)

Perceived Ease of Use 
(PEU)

PEU1-MyinteractionwithIOTis/willbeclearand
understandable.
PEU2-IOTwillbeeasytouseforruralanemicpregnant
women.
PEU3-InteractingwithIOTmedicaldeviceforanemiawill
notrequirealotofmentaleffort.

(Davis,1989;Venkatesh
&Davis,2000;Holden&
Karsh,2010)

Subjective Norm (SN) SN1-DoctorswhoinfluencemybehaviorthinkIshoulduse
IOTforruralanemicpregnantwomen.
SN2-DoctorswhoareimportanttomethinkIshoulduse
IOTforruralanemicpregnantwomen

(Venkatesh&Davis,
2000;Chismar&Wiley-
Patton,2002;Rahimiet
al.,2018)

Image (IM) IM1-DoctorswhouseIOTinruralhealthcarehavemore
prestigethanthosewhodonot.
IM2-DeliveringIOTenabledtreatmentisastatussymbol
IM3-DoctorswhouseIOTinruralhealthcarehaveahigh
profile

(Davis,1989;Ducey&
Coovert,2016;Ketikidis
etal.,2012;Nadrietal.,
2018)

Job Relevance (JR) JR1-UsageofIOTfordetectinganemiaisimportanttothe
deliveryofhealthcareforpregnantwomen.
JR2-UsageofIOTfordetectinganemiaisrelevanttothe
deliveryofhealthcareforpregnantwomen.

(Venkatesh&Davis,
2000;Chismar&Wiley-
Patton,2003;
Yarbrough&Smith,
2007)

Output Quality (OQ) OQ1-Thequalityofanemichealthinformationcollected
throughIOTishigh.
OQ2-IexpectthequalityoffutureIOTmedicaldevicesto
behigh.
OQ3-Thequalityofprofessionalinformationcollected
throughIOTishigh.

(Davis,1989;Wuet.,
2007;Chismar&Wiley-
Patton,2003;Ketikidiset
al.,2012;Rahimietal.,
2018)

Results Demonstrability 
(RD)

RD1-IOTmedicaldevicecouldreducethecostofmycare
delivery.
RD2-IbelieveIcouldcommunicatetoothersthe
consequencesofusingIOTforpregnantwomen.
RD3-IwouldhavedifficultyinexplainingwhyusingIOTin
ruralhealthcaremayormaynotbebeneficial.

(Venkatesh&Davis,
2000;Wuet.,2007;
Ducey&Coovert,
2016;Nadrietal.,2018;
Chismar&Wiley-Patton,
2003)
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Thesurvey instrumenthasbeendifferentiatedvia three (3) segments: (a)generalquestions;
(b)demographicquestions;and(c)TAM2modelquestions.Twenty-one(21)questionsmeasuring
sevenlatentvariablesareincludedinthefinalinstrument.Twohundred(200)subjects(gynecologists
and/orpediatricians)affiliatedwithmedicalinstitutesandhospitalsinIndiaareadministeredthe
questionnaire,ofwhichonehundredseventy-three(173)haveresponded.Nineteen(19)responses
amongthesearesubsequentlyexcludedforvariousreasons,includinghavingwrongorincomplete
answersaswellasanswersthatdidnotmeetthecriteriaoftheconstructbeinginvestigated.Thefinal
samplesizecomprisesonehundredandfifty-three(153)validresponses.

We impose no time limits on any of the respondents to complete the survey questionnaire
soas tokeepthedataunbiased,accurateandclean.Completiontimerangesbetweenfive(5) to
seven(7)minutes.Thereviewprocesstorefinethequestionnairehasbeenpiloteduntilnofurther
modificationisneededasofOctober2017.Then,bothonlineandofflinemethodsareemployedto
circulateandadministerthesurvey.ThesurveyadministrationranfromNovember2017toAugust
2018withcompletedquestionnairesaccumulatedtoendofAugust2018.Wecoderesponseoptions
ona5-pointcontinuousscale(1=lowest,5=highest)withthehigherscoresreflectinggreater
perceived-potential-useofIoT-MDs.

4. DATA ANALySIS AND ReSULTS

Table3presentsthedemographiccharacteristicsofthe153respondents.
Cronbachalphavaluemeasuresthereliabilityandvalidityofthedata,andStructuralEquation

Modeling(SEM)isusedtoexaminethestudiedmodel(Wong,2013).WeapplySmartPLS3software
toconducttheexperiments.Thesub-sectionsexplaintheanalysis.

4.1 Target endogenous Variable Variance
Anendogenousvariablecanexplaintherelationshipbetweenvariablesandthestudymodelasthey
showwhetheravariablecausesaparticulareffect.Thiseffectexplicatesthemodeltoexplainoutcomes
ondependentvariablesbasedontheimpactofindependentvariables.

Inourstudymodel,thedependentvariablesarePUandPEU.JobRelevance(JR),Image(IM),
ResultDemonstrability(RD),OutputQuality(OQ),andSubjectiveNorms(SN)areindependent
constructs.Alloftheseconstructswillpredictbehavioralintentiontouse(IU),whichisagainan
dependentvariable.

Resultsofouranalysisshowthatthecoefficientofdetermination,Rsquare=0.321forthePU
endogenouslatentvariable.Thismeansthatthefive(5)latentvariables(SN,IM,JR,OQandRD)
explain32.1%varianceinPU,whichismoderatelylow(RefertoFigure3).Aswell,PU,PEU,and

Table 3. Demographic characteristics of respondents

Characteristics Items N* % Cumulative %

Specialization Gynecology 69 45.1 100.00

Pediatrics 84 54.9

Experience Lessthan5yrs 60 39.2 100.00

5-9yrs 15 9.8

9-14yrs 26 17.0

14-19yrs 30 19.6

20-24yrs 11 7.2

Morethan24yrs 11 7.2
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SNexplain12.4%ofthevarianceofIU;thus,itisnotclearhowthesethreeconstructsimpactonthe
finalvariable,andtheoutcomecannotbeconvincinglypredicted.

4.2 Inner Model Path Coefficient Sizes and Significance
Innerpathmodeldefinestherelationshipamongthelatentvariablesthatcreatetheentirestructure.

From Figure 3, the relationship coefficient of PEU and IU is 0.349, which is statistically
significant.Thus,PEUhasthemostpotenteffectonIU,whichisapproximately35%.However,the
hypothesizedpathrelationshipbetweenPUandIUisnotstatisticallysignificantastherelationship
coefficientis0.068,whichissignificantlylowerthan0.1.

Thus,wecaninferthat:

PEU is a moderately strong predictor of IU; but, PU does not predict the IU.

4.3 Outer Model Loadings
OuterModelrepresentstherelationshipbetweenlatentvariablesandtheirindicators.Table4illustrates
themodelloadingsrepresentedbythepathsfromaconstructtoitsrepresentativeindicatorvariables.
Thelargertheloadings,thestrongerandmorereliableisthemeasurementmodel.

Thevalueofloadingscloserto1.0impliesthatthelatentvariableismorereliable.Basedon
informationprovidedinTable4,wecanconcludethatthemodelisreliableandsignificantasall
valuesareover0.7.

4.4 Indicator Reliability
Table 5 represents the cumulative values of R square, Average Variance Extracted (AVE) and
Cronbach’salpha.Indicatorreliabilityhelpstodeterminevariablesdependencyonitscharacteristics.

Asshown,thesquareofeachoftheouterloadingsliesinbetween0.48to0.92,whichmeans
thattheindicatorreliabilityvalueishigh.Alloftheouterloadingvaluesaremuchlargerthanthe
minimumacceptablelevelof0.4(beingclosetothepreferredlevelof0.70),whichshowsthereliability
ofthelatentvariables.

Figure 3. Inner model path coefficients
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Table 4. Outer model loadings

IM IU JR OQ PEU PU RD SN

IM1 0.9272

IM2 0.9388

IM3 0.9316

IU1 0.9103

IU2 0.9144

JR1 0.9202

JR2 0.849

OQ1 0.7097

OQ2 0.9117

OQ3 0.8874

PEU1 0.6974

PEU2 0.822

PEU3 0.875

PU1 0.7671

PU2 0.8894

PU3 0.7429

RD1 0.8786

RD2 0.8468

RD3 0.7735

SN1 0.9602

SN2 0.9421

Table 5. Indicator reliability

AVE Composite 
Reliability

R 
Square

Cronbach’s 
Alpha

Communality Redundancy

IM 0.8696 0.9524 0.9262 0.8696

IU 0.8324 0.9085 0.1238 0.7987 0.8324 0.0981

JR 0.7837 0.8786 0.7296 0.7837

OQ 0.7075 0.8776 0.7855 0.7075

PEU 0.6425 0.8424 0.7229 0.6425

PU 0.6438 0.8434 0.3211 0.7303 0.6438 -0.0023

RD 0.6958 0.8725 0.7862 0.6958

SN 0.9048 0.9500 0.8957 0.9048
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4.5 Internal Consistency Reliability
Weapplytheinternalconsistencyreliabilitytoexaminethecorrelationsbetweendifferentvariables.
InTable5,theCronbach’sAlphavaluesaresignificantlyhigherthan0.7,provinghighreliability.

Moreover, composite reliability shouldbe0.7orhigher forconcluding the reliabilityof the
model.Asallrelevantvaluesarelargerthan>0.8,sotheanalysishasgenerallyshownhighlevelsof
internalconsistencyreliabilityamongallofthereflectivelatentvariables.

4.6 Convergent Validity
Wecalculateconvergentvaliditytomeasurehowtwotheoreticallyrelatedconstructsrelatestatistically.

Tocheckconvergentvalidity,wetestedeachlatentvariable’sAVE.Table5statesthatalltheAVE
valuesaregreaterthantheacceptablethresholdof0.5;thus,theanalysisresultsconfirmconvergent
validity.

4.7 Discriminant Validity
Weexaminediscriminantvaliditytotestwhethervariablesthatarenotsupposedtoberelatedare
unrelated(Fornell&Larcker,1981;Anderson&Gerbing,1982;Hult&KetchenJr,2001).Thesquare
rootofeachAVEineachlatentvariablecanestablishdiscriminantvalidityifthesevaluesaregreater
thanothercorrelationvaluesamongthelatentvariables.

AsshowninTable6,allthesquarerootvalueslieinbetween0.80to0.95,whicharegreaterthan
theinter-correlationsoftheeightlatentvariables.Hence,wehaveestablisheddiscriminantvalidity.

ThelatentvariablecorrelationspresentedinTable7showsthattheconstructsofthemodeldo
nothaveanyinstancesofmulticollinearity,whichdoesnotdisturbtheconsistencyandunbiasedness
oftheconstructs.

4.8 Checking Structural Path Significance in Bootstrapping
Thebootstrappingalgorithmtooksub-samplesfromtheoriginalsampletoidentifystandarderrorsand
performedthet-statistictestforsignificanceofbothinnerandoutermodel.Bootstrappingprovidesa
meanstomanagedistortioninthesampledata,whichcannotfullyrepresenttheentiredataset.Hence,
bootstrappingcanshowstrengthindealingwithnon-normalandnon-asymmetricdistributionswhen
nolargesamplesizeisavailable(Shahanaghietal.,2012).

AsprovidedinTable8,theanalysisresultapproximatesthenormalityofdata.Thistechnique
assignsmeasuresofprecisiontothesampleestimatesbycalculatingsampledistributionusingsimple
methods.Thesesimplemethodsestimatepropertiesoftheestimatorsuchasvariancebyapproximating

Table 6. Fornell-Larcker criterion for checking discriminant validity

IM IU JR OQ PEU PU RD SN

IM 0.93252

IU 0.1573 0.9123

JR 0.0932 0.1273 0.88526

OQ 0.4251 0.1073 0.2635 0.8411

PEU 0.3357 0.3434 0.3277 0.3861 0.80156

PU 0.2038 0.196 0.3348 0.3006 0.4399 0.80237

RD 0.217 0.2186 0.4092 0.4706 0.3949 0.462 0.834146

SN 0.4283 0.1371 0.0802 0.3282 0.5168 0.3759 0.369 0.95121
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distribution. We use empirical distribution for approximating distribution by assuming a set of
observationsderivedfromanindependentandidenticallydistributedpopulation.Thus,ourapproach
createsseveralre-samplingoftheoriginaldatasetviarandomsampling.Thisworksbestwhenthe
resultsareunpredictableorcomplicated.Thetechniqueusesdistribution-independentprocedureto
assessthepropertiesofthedistributionoftheprimarysampletoderiveparametersofinterest.

Pathcoefficientsof an innermodel are significant in thecasesof “PerceivedEaseofUse–
IntentiontoUse”and“Resultdemonstrability–PerceivedUsefulness”linkagesaspathcoefficient
(3.1438and2.3754respectively)aregreaterthan1.96(two-tailedt-testwithasignificancelevelof
5%),asshowninTable8.

Similarly,Figure4,Table9and10presentsthet-statisticforoutermodelloadingswhichare
largerthan1.96;hence,itishighlysignificant.

PEU of IoT-MDs for analyzing anemia in pregnant women directly impact PU (H2a) and
RDcapabilityofIoT-MDsdirectlyimpactsitsPU(H7).Thereisalsoconsiderablesupport(path
coefficientsgreaterthan1.96)fortheresultthatPEUandRDarethetwomostimportantdeterminants

Table 7. Latent variable correlations

IM IU JR OQ PEU PU RD SN

IM 1

IU 0.1573 1

JR 0.0932 0.1273 1

OQ 0.4251 0.1073 0.2635 1

PEU 0.3357 0.3434 0.3277 0.3861 1

PU 0.2038 0.196 0.3348 0.3006 0.4399 1

RD 0.217 0.2186 0.4092 0.4706 0.3949 0.462 1

SN 0.4283 0.1371 0.0802 0.3282 0.5168 0.3759 0.369 1

Table 8. t-statistic (INNER MODEL)

Original 
Sample 

(O)

Sample 
Mean (M)

Standard 
Deviation 
(STDEV)

Standard 
Error 

(STERR)

t-statistic (|O/
STERR|)

Hypothesis 
Supported

IM->PU(H4) -0.0096 0.0022 0.1016 0.1016 0.0944 Notsupported

JR->PU(H5) 0.1473 0.1479 0.1015 0.1015 1.4512 NotSupported

OQ->PU(H6) 0.0124 0.0199 0.1068 0.1068 0.1162 NotSupported

PEU->IU(H2a) 0.349 0.3562 0.111 0.111 3.1438 Supported

PEU->PU(H2b) 0.2039 0.214 0.1086 0.1086 1.8772 NotSupported

PU->IU(H1) 0.0683 0.0698 0.1085 0.1085 0.6299 NotSupported

RD->PU(H7) 0.2569 0.2539 0.1081 0.1081 2.3754 Supported

SN->IU(H3a) -0.069 -0.0696 0.1136 0.1136 0.6071 NotSupported

SN->PU(H3b) 0.164 0.155 0.1092 0.1092 1.5021 NotSupported
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toadoctor’sbehavioralintent.Indeed,thesignificanceofH2aandH7solidifyonthefactthatif
theIoT-MDsarewhatweperceivedaseasytouse,thenthisperceptionwillpositivelyimpactthe
doctors’mind-setforusingandadoptingintheirday-to-dayactivities.Beyondthis,thedevicesresult
demonstrabilitycapabilitieswillalsoinfuseasimilarimpactonthemind-setofdoctors.

JR, SN and RD impact significantly on PU. Notwithstanding, PU has a shallow impact on
behavioralintent;thus,theremaininghypothesis:H1, H2b, H3a, H3b, H4, H5,andH6haslittleto
nosupportfromthedataderivedfromrespondingpediatricians-gynecologists.Oneprimaryreason
maybetheabsenceofsuchadevice,whichcouldhelpinunderstandingtheoverallfunctioningof
thedevice.Also,doctorsmightnotrelatethedevicewiththeirjob,whichmakesthehypothesisH5
(jobrelevance)unsupported.Doctorsdonotgenerallyperceiveusingnewtechnologywillraisetheir
statusintheirsocialgroupasitisclearfromtheimage’scontributiontoPU,makinghypothesisH4
insignificant.

HypothesesH3aandH3bstatethatSNwillpredictIUofIoT-MDs;however,thepathcoefficient
helpsustoconcludethatdoctorswillnotobligeevenifpeopleinfluencingtheirjobroutinesmay
impacttheirintentiontousethenewtechnologyforthebenefitoftheirpatients.Thus,weunderstand
thatdoctorsarenotbotheredovertheirbrandingoroverallimagetoanextentthatitwillimpactupon
theirprofessionalpractice.

Theresearchfindingscontributetotechnologyacceptancetheoryinseveralways.First,thestudy
resultsaffirmthatTAM2modelallowsmoreorlessaparsimoniousapproachtowardsexamining
thedoctors’perceptionofIoT-MDsadoption.Itsupportstherecommendationsofearlierresearch
workstoapplytechnologyacceptancestudiestounexploredavenues,specifically,remotehealthcare
monitoringofanemicpregnantwomenwithIoT-MDsthatareuniqueasrolledoutinthecurrentstudy.

Additionally,theresultsalsostrengthenthebeliefthatTAM2fitswellforexaminingtherelevance
ofanynewtechnology.Thefindingsshouldenthusefutureresearchworkstoexperimentwiththe
modelwithnewerandcustomizedconstructsinnewcontextsandsettings.

Figure 4. Structural path in bootstrapping
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5. DISCUSSION

TAMisawell-establishedmodeltopredicttheacceptanceofnewtechnologyamongusersbystudying
variables which can explain human psychology. Although the evolved theory provides a decent
elucidationoftheconstructs,yetsomestudiesrecommendtheinclusionofevenmoreconstructs
relatedtohealthcarewhenstudyingemergingtechnologiesbeingappliedinthehealthcaredomains.
Thereasonformoresuchmediatingfactorsistodeepdiveintotheresearchtofindyethiddenfactors
whichmakedoctorsresisttheusageofnewtechnologies.

Unfortunately,itisoftendifficulttoincludephysiciansandspecialistsinmanypastTAM-driven
studies,especiallywhilethesearetheoneswhoneedtechnologicalaidstoperformpatienthealth
criticalanalysis.Importantly,doctorsshouldbesupportedwithnewerandemergingtechnologies
andtheyshouldfindthesedeviceseasytohandle,compatiblewiththeirexistingworkpracticeand
tobedesignedappropriatelytocollecttheprecisedatatheyneedfortheiranalysis.Todate,withthe
trendsofrapidlyrisinghealthcarecostsandagingpopulationsacrossbothdevelopedanddeveloping
countries,theneedtobetterpredicttheacceptanceofnewtechnologytosupportcarepractitionersin
thehealthcareindustryhasonlygottenmoredireandurgent(Holden&Karsh,2010;Melas,2011).

Additionally,anewconceptualmodelshouldintegrateseveralindependentvariablesspecific
toIoT-MDsforvarioussortsofpatientpopulations,forexample,affordability, IT skills, a specific 

Table 9. t-statistic (OUTER MODEL)

Original 
Sample (O)

Sample 
Mean (M)

Standard 
Deviation 
(STDEV)

Standard 
Error 

(STERR)

t-Statistic (|O/
STERR|)

IM1<-IM 0.9272 0.8861 0.247 0.247 3.7543

IM2<-IM 0.9388 0.8949 0.2203 0.2203 4.262

IM3<-IM 0.9316 0.8855 0.2405 0.2405 3.8744

IU1<-IU 0.9103 0.9042 0.0488 0.0488 18.6489

IU2<-IU 0.9144 0.9152 0.0312 0.0312 29.3472

JR1<-JR 0.9202 0.9162 0.0748 0.0748 12.3096

JR2<-JR 0.849 0.8301 0.1135 0.1135 7.4805

OQ1<-OQ 0.7097 0.7062 0.1291 0.1291 5.4984

OQ2<-OQ 0.9117 0.8962 0.0862 0.0862 10.5742

OQ3<-OQ 0.8874 0.8695 0.0909 0.0909 9.7668

PEU1<-PEU 0.6974 0.6869 0.0929 0.0929 7.5076

PEU2<-PEU 0.822 0.8148 0.0521 0.0521 15.7771

PEU3<-PEU 0.875 0.8742 0.0326 0.0326 26.8365

PU1<-PU 0.7671 0.7603 0.0768 0.0768 9.9915

PU2<-PU 0.8894 0.8843 0.0301 0.0301 29.5211

PU3<-PU 0.7429 0.7428 0.0675 0.0675 11.0107

RD1<-RD 0.8786 0.8801 0.0354 0.0354 24.8222

RD2<-RD 0.8468 0.8304 0.0742 0.0742 11.4135

RD3<-RD 0.7735 0.7652 0.0809 0.0809 9.5624

SN1<-SN 0.9602 0.9605 0.0109 0.0109 87.8057

SN2<-SN 0.9421 0.9392 0.0225 0.0225 41.8665



International Journal of Healthcare Information Systems and Informatics
Volume 16 • Issue 1 • January-March 2021

75

audience, secure transmission of sensitive healthcare data, an effortless analysis of the data, relative 
advantage and persistence of datatofosterbetterforecastingandrepresentation.Thedirectiontaken
inourstudycorroborateswiththatconductedbyWinstonetal.(2016)forRFIDtechnologyusage
inthehospitalswiththeneedtoincorporatenewconstructs.Organizationalsupportanddoctor’s
interestinusingmedicaldevicescanalsofurtherenhancethevalidityofthemodel.Physiciansare
morelikelytousenewtechnologyalreadyinuseorcompatiblewiththeircurrentclinicalpractice
(Egea&González,2011).

Ourstudyresultsshowthattwosignificantdriversexplainadoctor’sbehavioralintentiontouse
IoT-MDs;PEUandRD,whichareconsistentwithpriorstudiesbyTung(2008).Themostoptimum
pathtogainuserconfidenceinthenewsystemistofocusontheperceivedeaseofuse.Resultsof
thisstudyconfirmthatPEUhasthemostpotenteffectontheIU,whichcorroborateswiththeearlier
worksofKetikidisetal.(2012)andNadrietal.(2018).Thus,RDshouldbeanimportantprerequisite
inthedevelopmentIoT-MDs.

WhileIoT-MDscanincreasetheefficiencyofthedoctors,fewfactorsarestillunknownbecause
thedeviceisnotyetreadyanddoesnotgiveacompletepictureofitsfeaturesandfunctionality.A
criticalfactorinimplementingthedevicesinruralareasistofindoutthefeasibilitytodeploythese
devicesduetoconstraintssuchasnetworkconnectivityissues,electricpowersupplyissues,lack
ofawarenessofmoderntechnologyandmobilecompetencyamongpatientsanddoctors.Adequate
trainingtobeprovidedtothetargetaudienceinordertohandlethesedeviceswithmobilecomputing

Table 10. t-statistic of outer loadings

IM IU JR OQ PEU PU RD SN

IM1 3.7543

IM2 4.262

IM3 3.8744

IU1 18.6489

IU2 29.3472

JR1 12.3096

JR2 7.4805

OQ1 5.4984

OQ2 10.5742

OQ3 9.7668

PEU1 7.5076

PEU2 15.7771

PEU3 26.8365

PU1 9.9915

PU2 29.5211

PU3 11.0107

RD1 24.8222

RD2 11.4135

RD3 9.5624

SN1 87.8057

SN2 41.8665
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capabilitiescanminimizesuchconstraints.Aswearetargetingaparticulargroupwithlesspurchasing
powerlivinginruralIndia,affordabilityofthedeviceisanothermajorconsideration.Thesuccess
oftheIoT-MDswillthereforedependifthesedevicesareavailableatacost-effectivepricetoboth
doctorsandpatients.Switchingcostsandperceivedthreatsonthesensitivehealthcaredataofpregnant
womencannegatively impact theassociationbetweenadoctor’s IU,as reiteratedbyHossain&
Muhammad(2016).

Thespecification(size,measurement,andweight)ofthedevice,therelativeadvantageofusing
thedeviceandtheusualdoctor’sresistancetousingnewtechnologiesaresomeofthekeyfactors
identified by Yarbrough & Smith (2007) based on research investigating the barriers restricting
adoption.Also,duetotimeconstraintsonthisproject,anattempttoreachawideraudiencefaces
restrictions.However, thecurrentattempt is just anexploratory study to find theawarenessand
acceptanceofnewandevolvingtechnologyinthehealthcaresector,specificallyforprovidingcare
toanemicpregnantwomen,whichhasbecomeagloballyrelevantproblem.Hence,thedevelopment
ofnewerdeviceswillleadtolessenthehasslesoftimelyhealthcaremonitoring.

6. CONCLUSION

Toconclude,westatethatgrowthandexpansionoftheIoTsbasedonmedicaldevices(IoT-MDs)can
changethefutureofthemedicalindustrybydisruptingtheexistingrealmsofdistantmedicalcare.
Doctorswilltreatmorepatientsinremoteareaswithincreasedworkefficiency.Timelytreatmentwith
higherqualityofcareandmedicationwillsoonbeavailable.Inanutshell,theemergingtechnologies
willpreventclinicalerrorsanddeathcasesindevelopingcountriessuchasIndiabynotifyingthepatient
toreportquicklytoprimaryhealthcenters.Thedesignofthesedevicesshouldbeabletoaddress
thedoctor’srequirements,andalsoprofoundlyempathizewithpatients’needsforconvenienceso
thattoincreasetheintenttouse(orwillingnesstotheiruse)andactualuse(resultsdemonstrability).

Altogether,thisresearchmaybeconsideredtofallwithinanicheareaandhenceithasalimited
generalization of results. We recommend conducting the acceptance and adoption of modern
technologyinvarioussectorswithcontext-specificconstructsalongwiththeTAMmodelandits
extensions.Inlightofthis,futurestudiescanincludemorefactorsconcretelyrelatedtotheIoTs,for
example,electricity inruralareas,networkconnectivity,andaffordabilitybyeconomicallyweak
users.Also,factorssuchasfeedbackfromdoctors,patients’awareness,andacceptance/resistance
aswellasITskillsmaybeincludedinfurtherresearch.Thecurrentstudydidnotcaptureachange
inthedoctor’sreactionovercontinuingusage,specifically,theperiodfromtheearliermodeltoits
advancedversion(astheirdecisionmaygetinfluencedbysystemexperience).Ourstudywillcontribute
toenhancingthecurrentscopeoftechnologyadoptiontowardsbuildingaholisticmodeltoaddress
severalsub-segmentsofhealthcareinparticularandotherindustrydomainsatlarge.
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