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ABSTRACT

To improve and facilitate patient care, hospital administrators have implemented healthcare
managementsystems(HMS).Unfortunately,manyhospitalshaveencounteredHMSimplementation
problems.Someuser-related factorshavebeenproposed in the literatureas important to system
success.This studyproposesan integrativemodel andempirically tests the importanceof these
variablesasdeterminantsofHMSimpactonthejobsofnurses.Datafrom213nursesusingtheir
hospitalHMShasbeenusedtotesttherelationshipsbetweentheindependentvariablesandtheHMS
impactonthenurses’jobs.Theresultsconfirmtheimportanceofnurseparticipation,training,good
communicationwithdevelopers,andlackofconflictregardingsystemimplementationenablinga
moredesirableeffectofHMSonnurses’jobs.Basedontheresults,recommendationsaremadefor
hospitaladministratorstoimprovethelikelihoodofHMSimplementationsuccess.
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INTRodUCTIoN

Healthcareinformationtechnologyingeneralhasbeenconsideredasanimportantfactortoreduce
costsandimprovetheefficiencyandsafetyofthehealthcaresector(Fujino&Kawamoto,2013;
McBride,Delaney&Tietze,2012).Specifically,HealthcareManagementSystems(HMS)provide
supporttomanyclinicalandadministrativeactivities/tasksinawidevarietyofhospitalareassuch
asradiology,anesthesia,pathology,emergencymedicine,billingservices,appointmentscheduling,
refunds,etc.WithineachoftheseareastheHMSmayalsobeusedtosupportawidevarietyoftasks.
Forexample,inradiologyaloneitmaybeusedforelectronicdownloadsofpatientdemographicdata
andtodownloadradiologyreportsintoHMSbillingsoftware,on-linecodingoftranscribedradiology
reports,claimsubmission,postingofremittancenotifications,etc.Whilesomehospitalsdevelop
someHMScomponents in-house,mostacquire integratedcollectionsofvariousHMSsoftware/
servicecomponentscommerciallyavailablefrommanyvendors.Therefore,inagivenhospitalthe
comprehensivenessoftheHMSsupportcanvarywidelyandsocanthedifficultyofimplementing
suchsystemsifmanagersarenotcarefulaboutthepotentialimplementationproblems(Glaser,2011;
Yamazaki,Ikeda,&Umemoto,2011).Despitecontinuouseffortstoimprovehospitalproductivity
andservicequalitybyusinginformationtechnology(IT),manysystemimplementationproblems
remain(Bolan,2011;Glaser,2011).PerhapsbecauseofHMS’sintegrativenature,theytendtobe
relativelylarge,expensivesystems,normallydictatedfromabove.Thesecharacteristicsoftenleadto
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unwantedandpoorlymanagedchanges.Ashospitals’dependenceoninformationsystemsincreases,
sodoestheneedtoensurethattheyperformaccordingtospecificationsand/oruserneedsandwants.
PrimarilyforthisreasonwetargetedHMSinthisstudy.

Whilethereasonsforsystemfailureorlessthansuccessfulsystemimplementationaremany,given
theincreasinghospitalITexpenditures,improvingsystemsuccessisofcriticalimportance(Grenuk,
2011).Oneissuebecomeshowtomeasuresystemsuccess.Themorewidelyusedwaysareanextent
ofsystemusage,usersatisfactionwiththesystem,andbenefitsderivedfromusingthesystem,the
amountorfrequencyofsystemusage,andtheimpactthatspecificsystemshaveonend-userjobs.
Whichonerepresentsthebestmeasureofsuccessdependsontheobjectiveofthestudy.According
totheliterature,thereisanurgentneedforunderstandingtheissueofnurseretentionandturnover
(Currie&Hill,2012;Nei,Snyder,&Litwiller,2014);andalsowhynurseshavebeenrelatively
slowembracingtheuseofcomputertechnologywhileperformingtheirjobs(Cross&MacDonald,
2013).Thus,similartothemotivationofpreviousstudiesregardinginformationsystemsimpacton
end-userjobs(Yoon&Guimaraes,1995;Yoon,Guimaraes,&Clevenson,1996),wechoseitasthe
dependentvariable.IfhospitaladministratorscanimproveorganizationperformancealongtheHMS
developmentandimplementationuserfactorsleadingtomorepositiveimpactonnurses’jobs,that
arelikelytohelpimprovenurses’adoptionofcomputertechnologyingeneral,andhopefullyhelp
improvetheproblemsofnurseretentionandturnovermentionedabove.Thus,weselectednursesas
thesubjectsforthisstudy.

Theimportanceofusersatisfactionwithandthejobimpactfromtheirinformationsystemsis
widelyrecognizedandcannotbeoverestimatedgiventheenormousamountofhospitalresources
spentinthisarea,andthedegreeofdependenceontheincreasingcollectionofsystemapplications
(Hart,2011;Metaxiotis,2006).However,thereremainsomeimportantquestions,whichthisresearch
triestoaddress:Willnurses’jobimpactbeaffectedbysomeofthesamevariablesfoundimportant
togeneralsystemsuccess?Howimportantaresomehumanrelatedfactorssuchasnursetraining
andparticipation insystemimplementation,aswellasotherusercharacteristicsasdeterminants
ofjobimpactfromHMSimplementationanduse.Theimportanceofuserparticipationinsystems
implementationasanimportantingredientforsystemsuccessingeneralhasbeenstudiedbefore
(Hwang&Thorn,1999;Mahmood,Burn,Gemoets,&Jacquez,2000;Metaxiotis,2006;Subramanyan,
Weisstein,&Krishnan,2010).Onemayexpectthatfindingevidencetocorroboratetheessentialrole
thatusersplayduringsystemdevelopment/implementationshouldbeasimplematter.Surprisingly,
thisisnotthecase.Whilethemajorityofresearchevidencefindsuserparticipation/involvement
correlatedwithvariousmeasuresof system success (Hwang andThorn, 1999;Mahmoodet al.,
2000;Subramanyanetal.,2010),theliteraturehasoftenpresentedconflictingresults.Somestudies
haveshownuserparticipationtobepositivelycorrelatedwithsystemsuccess,negativelycorrelated
withsystemsuccess,andsometimesnon-significantlycorrelatedwithsystemsuccess(Brodbeck,
2001;Chen,Yu-ChihLiu,&Chen,2011).Asmentionedaboveotherusercharacteristicsbeyond
mereparticipationinthesystemdevelopmentprocesshavebeenfoundtobeimportantfactorsby
variousauthors.

Dependingonhospitaladministrationhiring,training,andcultivatingthesefactors,whichare
believedtobeimportantdeterminantsofnursesatisfactionwiththeirHMS,theirbehaviortoward
HMS,mayrangewidelyfromavoidance,toreluctantusage,tousingitoftenasaproductivetool.To
complicatematters,asdiscussedearlier,becauseHMSisexpectedtoprovideoperationalsupportfor
manyvitalhospitalservices,inmanycasesitsusageisrequiredregardlessofanyparticulargroup’s
satisfactionwiththesystem.Themainobjectiveofthisstudyistotesttherelationshipsbetween
thehumanrelatedfactorsmentionedabovewithafavorableHMSimpactonthenurses’jobs.Inthe
nextsection,wedefinetheprimaryconstructsstudiedhere(HMSjobimpact,userparticipation,
userexpertise,user/developercommunication,usertraining,userinfluence,anduserconflict).We
explainthenatureofeachvariableandrespectivelyproposetestablehypotheses.Followingthat,we
explainthemethodologyusedandpresenttheresultsofourtests.Finally,wediscusstheimplications
oftheresultsformanagersandresearchers.
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THe THeoReTICAL BACKGRoUNd ANd HyPoTHeSeS TeSTed

Thedependentvariable(HMSuserjobimpact)anditsproposeddeterminantscomprisetheresearch
modelempiricallytestedinthisstudy.ThismodelisgraphicallyshowninFigure1.

The dependent Variable
HMS Job Impact
Inthestudyofsystemsimpactonend-user’sjobs,DeLoneandMcLean(1992)presentedtwofactors
affectingtheimpactonindividualjobs:end-usersatisfactionandusage.Severaldifferentmeasuresfor
theimpactofcomputer-basedsystemsonend-users’jobshavebeenpreviouslyreportedon.Benbasat
andDexter(1979)usedtheaveragetimetomakeadecision.ChervanyandDickson(1974)measured
theconfidenceinthedecisionmade.Byrd(1992)assessedimpactbasedonfearoflossofcontrol
andfearoflossofjobs.Sviokla(1990)measuredtheimpactofXCON(astrategicexpertsystem)on
end-userjobsbyexaminingthechangesoninputandoutput,theincreaseinthetaskaccuracyandthe
amountofworkcompleted,theshiftsintheend-userroleandresponsibilities,andjobsatisfaction.
Thegeneralimpactofinformationandcommunicationstechnologyonnurses’jobshasbeenstudied
byFujinoandKawamoto(2013),McBrideetal.(2012),andCrossandMacDonald(2013).Mostprior
studieshaveusedoneortwoitemstomeasuresystemimpactonend-userjobs.Similartoprevious
studies(YoonandGuimaraes,1995;Yoonetal.,1996),wehaveemployedelevenvariablestomeasure
theHMSimpactontherespondent’sjobtoaddresstheperceivedchangeintheimportanceofthe
end-users’job,amountofworkrequiredonthejob,accuracydemandedonthejob,skillsneeded
todothejob,jobappeal,feedbackonjobperformance,freedominhowtodothejob,opportunity
foradvancement,jobsecurity,relationshipwithfellowemployees,andjobsatisfaction.Thespecific
itemsincludedinthemeasuresforthisandtheotherconstructsinthisstudyarepresentedlaterin
thevariablemeasurementsectionandarelistedinAppendixA.

The Independent Variables
User participation
Thisreferstotheextenttowhichnon-ISmembersofanorganizationareengagedinactivitiesrelated
tosystemsdevelopment(Metaxiotis,2006;Robeyetal.,1989;Subramanyanetal.,2010).According

Figure 1. The research model
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toBarkiandHartwick(1994a),participationcanthereforebemeasuredby“assessingthespecific
assignments,activities,andbehaviorsthatusersortheirrepresentativesperformduringthesystems
developmentprocess.”Usingmeta-analytical techniques,HwangandThorn(1999) reviewed the
ISliteratureandconcludedthatuserparticipationhasapositivecorrelationwithsystemsuccessas
measuredbyusageandusersatisfaction.BasedonthisdiscussionweproposeH1:Userparticipation
ispositivelyrelatedtoHMSjobimpact.

User Expertise
Similartotheself-efficacyconstructwhichreflectsconfidenceinone’sabilitytoexertcontrolover
one’sownmotivation,behavior,andsocialenvironmentaswellasone’scapacitytoexecutebehaviors
necessary to produce specific performance attainments (Bandura, 1997), user expertise is much
narrowerinscopeandrepresentsauser’sacquiredexperienceandskilllevelwithregardtosystem
usageanddevelopment(Igbaria,Guimaraes,&Davis,1995).Notallusersareequalintheirability
toparticipatemeaningfullywithinthesystemimplementationprocess.Itseemsintuitivethattheir
levelofexpertiseinthedevelopmentofsystemswouldbeimportant.Userexpertiseisgainedthrough
bothexperienceonpreviousdevelopmenteffortsandthroughtraininginpreparationforthetasksthat
theyarerequiredtoperform.Experiencedusersareexpectedtoperformtohigherstandardsgiven
theirfacilitywiththe“toolsofthetrade”(e.g.,methodologies,notation,processes,language,tools,
acronyms,documents,deliverables,andpro-formaanalysis).Weexpectthisfacility(i.e.,expertise)
tohaveapositiveeffectonthenatureoftheirparticipation,itsimpactonsystemsuccess,aswellas
theformationofbeliefs.Thatis,userexpertisewillhaveanimpactonthebehavioralaspectaswellas
thepsychologicalaspectofsystemimplementation.Userswithhighexpertiseareabletoparticipate
moreefficientlyandeffectivelyduringtheimplementationprocessand,throughthisparticipation,
areabletoformmoreaccurateexpectationsaboutthefunctioningoftheresultantsystem(andits
impactontheirworkinglives)thanuserswithlessexpertise(Lemmetty,Häyrinen,&Sundgren,2008;
Discenza,Tesch,Klein,&Jiang,2008).Forthesereasons,weexpectthattherelationshipbetween
userparticipationandsystemsuccesswillbestrongerwhenuserexpertiseishigher.

Previousresearchhasestablishedhowuserexpertiseraisesexpectationsandperformancelevels
withinthesystemsimplementationprocess.Saleem(1996)foundthat“userswhoperceivethemselves
asfunctionalexpertsareunlikelytoacceptasystemunlesstheyexertedasubstantiveinfluenceon
itsdesign”.Thisresultwasfoundtoholdinbothexperimentalandfieldresearch.Itisbasedonthe
beliefthattheparticipationofexpertusersinsystemdesignshouldresultinabetter-qualitysystem
throughintegrationofemployeeexpertise,betterunderstandingofusers’informationrequirements,
superiorevaluationofthesystem,andmoreaccurateformationofexpectationsregardingthenew
systemanditsimpactontheorganization.Thus,weproposeH2:Userexpertiseispositivelyrelated
toHMSjobimpact.

User-Developer Communication
User-developer communication indicates the quality of the communications that exists between
the systems designers and the user participants (Monge, Buckman, Dillard, & Eisenberg, 1983;
Guinan,1988).Communicationplaysakeyfacilitatingrolewithintheprocessofapplicationsystem
development(Limpornpugdee,Janz,&Richardson,2009;GallivanandKeil,2003).Accordingto
McKeenetal.(1994),“whatfacilitatesproductive,collaborativeeffortintheconductofsystems
developmentiseffectivecommunication…duetothenecessityofuserstoconveytheirunderstanding
andinsightofbusinesspracticeaccuratelyandcompletelytodeveloperswho,inturn,mustreceivethis
informationandtranslateitintoaworkingcomputersystem.Accordingly,effectivecommunication
workstothebenefitofbothparties”.

It is througharticulation,conveyance, receptionand feedback thatuser/systemrequirements
gaincurrencyandhaveeffect.Communication,tobeeffective,mustflowbothways–fromsender
to receiver and vice versa. With effective user-developer communication, participation will be
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moremeaningful.Users’inputwillbeheardandunderstoodbydevelopersanduserswillbeable
tounderstandtechnicaltradeoffsasdescribedbydevelopers.Asaresult,effectivecommunication
willprovideclarity.Beliefswillbebasedonamorecomprehensiveunderstandingofthesystem
deliverablesandthesystemitselfwillbeimplementedasarticulated.Insituationswhereeffective
communicationislacking,thebenefitofuserparticipationislessened–usersfailtoconveytheir
needsfor(andunderstandingof)thesystemunderdevelopmentaccuratelyanddevelopersfailto
seek,explain,andtranslateuserneedsintosystemrequirementseffectively.Asaresult,ineffective
communicationweakenstherelationshipbetweenuserparticipationandsystemsuccess.Conversely,
wearguethattherelationshipbetweenuserparticipationandsystemsuccessisstrongerwhereuser-
developercommunicationisofhighquality.Empiricalresearchbears thisout. Inastudyof151
applicationsystems,McKeenetal.(1994)foundthatuser-developercommunicationmoderatedthe
relationshipbetweenuserparticipationandusersatisfactionaswellashavingadirectimpactonuser
satisfaction.Theyfoundthat,insituationswheretherewaseffectiveuser-developercommunication,
therelationshipbetweenuserparticipationandusersatisfactionwasstrongerthaninsituationswhere
communicationwaslesseffective.

Thequalityofcommunicationhasapsychologicalimpactonsystemsdevelopmentaswell.With
ineffectivecommunication,usersconvey/formideas,impressionsandexpectationsoftheendsystem
basedonincomplete(orinaccurate)informationduetomisunderstandingsbetweenthemselvesandthe
designteam.Althoughwearenotabletociteempiricalevidencetosupportthisassertion,weexpect
thattherelationshipbetweenuserparticipationanduserinvolvementwillbestrongerwherethere
iseffectivecommunicationandweakerwherethereisnot.Insum,weproposeH3:User-developer
communicationisdirectlyrelatedtoHMSjobimpact.

User Training
Theimportanceofusertrainingforsystemsuccesshasbeenrecognizedwidely(Igbariaetal.,1995;
Lemmettyetal.,2008;Santhanam,Guimaraes,&George,2000;Yoon,Guimaraes&O’Neal,1995).
Trainingisimportanttoprovideageneralbackgroundtofamiliarizeuserswiththegeneraluseof
computertechnology,theprocessofsystemsdevelopment,andtohelpuserstoeffectivelyusethe
specificsystemunderdevelopment.BasedonthatweproposeH4:Usertrainingispositivelyrelated
toHMSjobimpact.

User Influence
Robeyetal.(1989)defineduserinfluenceastheextenttowhichmembersofanorganizationaffect
decisionsrelatedtothefinaldesignofaninformationsystem.Furthermore,theyarguethatitisthrough
participationthatusersexercisethisinfluence.McKeenetal.(1994)concurandclaim,“without
participation,therecanbenoinfluence.”Saleem(1996)outlinestheroleofuserinfluencewithin
systemdevelopmentbydifferentiatingitfromuserparticipationasfollows:“Participationvariesin
degree,thatis,intheextentofuserinfluenceonthesystemdesign…thisvariationmaybeconceived
asacontinuum.Onthelowendofthiscontinuum,userinputisnotsolicitedorisignored;and,onthe
highend,userinputformsthebasisofsystemrequirements…Thus,participationandinfluenceare
notsynonymous;aparticipantusermayormaynothaveanyinfluenceonthesystemdevelopment.”

Withhighlevelsofinfluence,usersbecomeactivedecisionmakerswithinthesystemdevelopment
process.Throughtheexerciseoftheirresponsibilities,theseinstrumentalplayersareabletoshape
theresultantsystemtofunctioninwaysthatbestadvancestheirvisionofautomation.Ascompared
touserswithlowlevelsofinfluence,theseusersparticipate(i.e.,thebehavioraldimension)much
more effectively and form beliefs about the system (i.e., the psychological aspect) with greater
acumenbasedsolelyontheirabilitytoaffecttheendproductofdevelopment.Thus,weexpectthe
relationshipbetweenuserparticipationandusersatisfaction(thebehavioralimpact)tobestronger
whereuserinfluenceishighandweakerwhereitisnot.
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Empiricalresearchhasdemonstratedtheimportanceofuserinfluenceinsystemsdevelopment
(Chenetal.,2011;Hsu,Chen,Jiang,&Klein,2010).HuntonandBeeler(1997)foundthatparticipation
by mandatory users was significantly related to user performance leading them to conclude,
“participationbymandatoryusersmaybeineffective,particularlyiftheusersdonotgainasense
ofoverallresponsibility(i.e.,control).”BarkiandHartwick(1994b)identifiedthreecomponentsof
userparticipation–overallresponsibility,user-ISrelationship,andhands-onactivity–butfoundthat
overallresponsibilitywasthekeydimensionofuserparticipation.Interestingly,overallresponsibility
(whichreferstouseractivitiesandassignmentsreflectingoverallleadershiporaccountabilityforthe
systemdevelopmentproject)iscloselyrelatedtotheconceptofuserinfluence.

DollandTorkzadeh(1989)arguedtheimportanceofuserinfluenceduetothelikelihoodthat
“withoutadequateinfluencetochangethingsandaffectresults,usersarelikelytoseetheirparticipation
asawasteoftimeor,worsestill,asanactofsocialmanipulation”.Bydifferentiatinguserparticipation
anduserinfluence,itispossibletounderstandhowuserparticipationismostusefulwhenbalanced
appropriatelywithuserinfluence.Suchabalancegivesriseto“meaningful”participation(Barki&
Hartwick,1994b).Imbalancedsituations(thatis,highparticipationaccompaniedbylowinfluence
orlowparticipationaccompaniedbyhighinfluence)wouldresultin“hollow”participation(inthe
firstinstance)and“coercive”participation(inthesecondinstance).AccordingtoSaleem(1996),
userscaughtinthe“hollow”participationrolemayfeelmanipulatedwhilethoseinthe“coercive”
participationrolewouldexertundueinfluenceoverthesystemdevelopmentwithoutparticipatingfully.

Closelyrelatedtoinfluence/controlandtheprecedingargumentistheconceptof“voice.”Hunton
andPrice(1997)differentiateparticipationbyvoice(theprobabilisticcontroloverthedecision-making
process)fromparticipationbychoice(thedeterministiccontrolbecausethedegreetowhichchoice
impactsthedecisionoutcomeisknowninadvance).Inanotherwork,HuntonandBeeler(1997)
articulateinstrumentalvoiceastheopportunityforuserstoexpresstheiropinions,preferences,and
concernstodecisionmakersthusprovidinguserswithasenseofcontrolduringthedevelopment
processsincetheexpressionofinstrumentalvoiceisexpectedtobecomemanifestinthedecision
outcome.Theexerciseofvoiceengendersfeelingsofownership,relevanceandimportanceonthepart
ofusers.Forallthesereasons,weproposeH5:UserinfluenceispositivelyrelatedtoHMSjobimpact.

User Conflict
AspointedoutbyHartwickandBarki(1994),multipledefinitionsofconflictexist(Hocker&Wilmot,
1985;Putnam&Wilson,1982),andthevariousdefinitionsrevealthreekeyfacets:conflictoccurs
amonginteractingparties;thereisdivergenceofinterests,opinions,orgoalsamongtheseparties;
andthesedifferencesappearincompatibletotheparties.Suchconditionsoccurfrequentlyduring
systemsdevelopment(Pollock,2005;Smith&McKeen,1992).Ineverycase,conflictbetweenusers
andsystemdevelopersisexpectedtoproducenegativeresultsduringthesystemdevelopmentprocess.
Ultimately,suchconflictmayimpaircommunicationduringthedevelopmentprocess,discourageuser
participation,andleadtodysfunctionalbehavior.ForthesereasonsweproposeH6:Userconflictis
negativelyrelatedtoHMSjobimpact.

Aquantitativeresearchdesignwaschosentoexaminetheproposedrelationshipsamongthe
variousconstructs in the researchmodel.Thenextsectiondescribes thedatacollectionprocess,
characteristicsofthesample,measuresused,andthedataanalysismethodsemployedtotest the
researchmodel.

MeTHodoLoGy

Sampling and data Collection
AdatacollectionpacketwassenttotheCEOof400hospitalsintheUSA,randomlyselectedfrom
anationaldirectoryofhealthcareorganizations.Thepacketcontainedacoverletterexplainingthe
purposeofthestudy,askingforparticipationonlyifthehospitalhadanHMSfullyoperationalfor
atleastsixmonths,andofferingtosharetheresultsfromthisstudy.Alsoincludedinthepacketwas
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analreadypublishedresearchreportfromapriorstudyonhospitalBPRproject implementation
success.TheCEO’swereaskedtoanswerafewquestionsaboutthehospitalandits’ISdepartment,
andaskedtodistributeresearchers’pre-stamped,directlyreturnabletotheresearchers(self-addressed)
questionnaires to 5 to10 nurses who are frequent users of theHMS system. Many participating
hospitalsreturnedonequestionnairerepresentingthenursinggroupratherthanindividuals.Atotal
of418questionnairesfrom122hospitalswerereturnedbut19werediscardedforincompletedata,
producingausablesamplesizeof399.Forthisstudy,thenurseswereaskedtoaddressthequestions
regardingtheindependentvariablesandtheirlevelofsatisfactionwiththeHMSpresentlyoperational
atthehospital.

Sample description
Thesampledemographicsforthehospitalsandparticipantsinthisfieldtestarepresented(seeTable
1).Thesampleshowsgoodrepresentationbasedonhospitalgeographicalarea,numberofbeds(size),
andself-ratedITsophistication.

Construct Measurement
Themeasuresusedhavebeenadoptedfromseveraldifferentsources.Tofacilitatefuture,interstudy
comparisonstheitemsusedineachmeasureandtherelatedscaleshavenotbeenchanged,thussome
measuresusea5-pointora7-pointscale.Thisvariationisnotconsideredaproblemforthisstudy’s
dataanalyses.Detailsonhoweachconstructwasoperationalizedinthisstudyareprovidedbelow.
AppendixAcontainsalistofthespecificquestionsusedtomeasureeachconstructrelevanttothis
report.

HMS Job Impact
Itwasmeasuredbyperceivedimpactssincemoreobjectivejobimpactmeasureswereunavailablein
thisfieldcontext,andalsobecausesuchmeasureswouldnothavebeencompatibleacrossindividuals
with different task portfolios, thus jeopardizing the validity of the measure. Similar to previous
studies (Yoon & Guimaraes, 1995; Yoon et al., 1996), eleven questions, adapted from Millman
andHartwick(1987),wereusedandtheyaskedrespondentstoself-reportontheperceivedimpact
ofHMSregarding theirperformance,productivity,andeffectiveness in their job.Sevenof these
itemswereoriginallytakenfromHackmanandOldham’sresearch(1980)anddealtwithvarious
aspectsofanindividual’swork(importanceofthejob,amountofworkrequiredonthejob,accuracy
demandedbythejob,skillsneededtodothejob,amountoffreedominhowtodothejob,jobappeal,
andfeedbackonthejobperformance).Fouradditionalitemsdealtwithotherjobconcernsdetailed
withinthejobsatisfactionliterature(Bikson,Stasz,&Mankin,1985;Kraut,Dumais,&Kock,1989),
including:theirrelationshipwithfellowemployees,jobsecurity,opportunityinadvancement,and
jobsatisfaction.Usingthescale(1=verystrongdisagreement;2=strongdisagreement;3=mild
disagreement;4=neutralfeelingsordon’tknow;5=mildagreement;6=strongagreement;7=
verystrongagreement),respondentswereaskedtopleaseindicateiftheHMShashadapositive
impactoneachaspectoftheirrespectivejobs.

User Participation
Themeasureofend-userparticipationinthesystemdevelopmentprocesswasadaptedfromDoll
andTorkzadeh(1989)andSanthanametal.(2000).Respondentswereaskedtowhatextentthey
wereprimaryplayersineachofninespecificactivities,suchasinitiatingtheproject,establishingthe
objectivesfortheproject,determiningthesystemavailability/access,andoutlininginformationflows.
The5-pointscalerangedfrom“1”(notatall)to“5”(greatextent).Nursesansweredthesequestions.

User Experience
ThismeasurewasadaptedfromIgbariaetal.(1995).Itassessedusercomputerexperiencebyasking
respondents to rate the extent of their experience relative to their peers along five dimensions:
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Table 1. Selected hospital demographics

US Geographical Area Frequency %

Southwest 29 24%

Southeast 17 14%

Central 22 18%

Northwest 19 16%

Northeast 35 29%

Total 122 100%

Number of beds Frequency %

50orbelow 9 7%

51to100 18 15%

101to300 39 32%

301to500 42 34%

501orabove 14 11%

Total 122 100%

Hospital IT Sophistication Frequency %

Greatlybelowaverage 4 3%

Belowaverage 29 24%

Aboutaverage 45 37%

Aboveaverage 32 26%

Greatlyaboveaverage 12 10%

Total 122 100%

Length of Time HMS is operational Frequency %

Lessthan6months 0 0%

6to12months 16 13%

1to3years 26 21%

3to5years 47 39%

Over5years 33 27%

Total 122

HMS # of Hospital Functional 
Areas Supported (i.e. radiology, 
emergency medicine, billing 
services, appointment scheduling, 
insurance billing, etc.,

Frequency %

1to2areas 9 7%

3to5areas 37 30%

6to10areas 42 34%

Over10areas 34 28%

Total 122 100%
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experienceusingsystemsofthetype,usingthespecificsystem,usingcomputersingeneral,beinga
memberofasystemdevelopmentteam,andasamemberofthedevelopmentteamforthespecific
systembeingstudied.Theratingscalerangedfrom“1”(notatall)to“5”(toagreatextent).

User/Developer Communication
ThemeasurewasoriginallydevelopedbyMonge,etal.(1983)andmodifiedbyGuinan(1988)toassess
communicationquality.SubsequentlyitwasusedbyMcKeenetal.(1994).Usingthescaleranging
from1=verystrongdisagreement;2=strongdisagreement;3=milddisagreement;4=neutral
feelingsordon’tknow;5=mildagreement;6=strongagreement;7=verystrongagreementwith,
userswereaskedtoratethecommunicationprocessbetweenthemselvesandthesystemsdevelopers
along12statementsregardingwhetherdevelopershad“agoodcommandofthelanguage,”were
“goodlisteners,”and“expressedtheirideasclearly.”

User Training
ThismeasurewasproposedbyNelsonandCheney(1987)andhasbeenusedextensively(Igbariaet
al.,1995;Santhanametal.,2000;Yoonetal.,1995).Respondentswereaskedtoreporttheextent
oftraining,whichinanywayaffectstheiruseofthespecificsystem.Fivesources:collegecourses
taken,vendortraining,in-housetraining,self-studyusingtutorials,andself-studyusingmanualsand
printeddocumentsweretheareasassessedascomponentsofusertraining.Foreachsource,thiswas
measuredwithafive-itemscalerangingfrom“1”(notatall)to“5”(toagreatextent).

User Influence
BasedontheworkofRobeyandFarrow(1982)andRobeyetal.(1989,1993),HartwickandBarki
(1994)usedameasureforuserinfluencecomposedofthreeitems:Howmuchinfluencedidyou
haveindecisionsmadeaboutthissystemduringitsdevelopment?Towhatextentwereyouropinions
aboutthissystemactuallyconsideredbyothers?Overall,howmuchpersonalinfluencedidyouhave
onthissystem?Forthisstudy,enduserswereaskedtoratethedegreeofinfluencealongeachitem
withascalerangingfrom“1”(notatall)to“5”(verymuch).

User Conflict
BasedontheworkofRobeyandFarrow(1982)andRobeyetal.(1989&1993),thisstudyadopted
themeasureforuser/developerconflictusedbyHartwickandBarki(1994).Itiscomposedofthree
itemsthatasked:Wastheremuchconflictconcerningthissystembetweenyourselfandothers?To
whatextentwereyoudirectlyinvolvedindisagreementsaboutthissystem?Wastheremuchdebate
abouttheissuesconcerningthissystembetweenyourselfandothers?Forthisstudy,enduserswere
askedtoratethedegreeofconflictalongeachoftheseitemsusingascalerangingfrom“1”(notat
all)to“5”(verymuch).

In this study we chose measures that had demonstrated reliability and validity in previous
studies.Thenumberofitemsusedtomeasureeachconstructalongwithindicatorsofreliabilityand
correlationsamongtheconstructs,aresummarized(seeTable2).Asdiscussedintheresultssection,
psychometricpropertiesofallconstructswereacceptable.

data Analysis
Totesttheproposedhypotheses,therelationshipsbetweentheindependentvariablesandthedependent
variable are separatelyassessed through thecalculationofPearson’s correlationcoefficients.To
addressthepossibilitythattheindependentvariablesarealsointerrelated,multivariateregression
analysishasbeenundertakentoproduceamodelcapableofexplainingthelargestpossiblevariance
inthedependentvariable.
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ReSULTS

TheCronbach’salphacoefficientof internal reliability foreachof theconstructs in theresearch
modelisshowninTable2.TheCronbach’salphacoefficientshouldexceed0.7,thusallthescales
inTable2shouldbeconsideredasprovidingadequateinternalreliability.Despitethefactthatthe
psychometriccharacteristicsoftheconstructsandmeasuresusedinthisstudyarewidelyknown,
theirdiscriminantvaliditywasassessedonceagainbyconductingexploratoryfactoranalysiswithall
theitemsfromalltheconstructs.Asexpectedaclearpatternoffactorsemerged.Eachitemloaded
unambiguouslyontheintendedfactor/constructwiththeitemshavingacceptablylowcross-loadings
(i.e.allitemsdidnotloadhigheronanyfactorotherthanitstargetconstruct).Thesefindingsconfirm
gooddiscriminantvalidityamongtheconstructs,indicatingthatthequestionsusedinthisstudytap
intothemeaningoftheintendedconstruct,whilenotsubstantiallytappingintothemeaningofany
oftheotherconstructs.Toeliminatethepotentialeffectsofmulticolinearityamongtheindependent
variables,theresultsfromthemultivariateregressionanalysisfortheresearchmodelaresummarized
(seeTable3).

Results from Hypothesis Testing
The results presented in Table 2 show that all the proposed hypotheses are accepted at the .01
significancelevelorbetter.Table3showsthatintheorderinwhichtheyenteredthemultivariate
regressionequation,userexperience,perceiveduserinfluenceovertheHMSimplementationprocess,
userparticipationintheprocess,usertraining,anduser/HMSdevelopercommunicationduringthe
processcombinedcanexplain58percentofthevarianceinHMSpositivejobimpact.Thenegative
impactofuser/developerconflictduringthesystemdevelopmentandimplementation,whilehaving
aninversestatisticallysignificantrelationshipwithHMSjobimpact,doesnotsignificantlyaddto
theexplanatoryvalueofthemultivariateregressionmodel.

Asonewouldexpect,Table2alsoindicatesthatmoreexperiencedand/ormoretraineduserstend
toparticipatemoreinHMSdevelopment/implementationactivitiesandtendtocommunicatebetter
withsystemsdevelopers.Further,usersreportingtohavemoreinfluenceoverthesystemdevelopment/
implementationprocesstendtohavebettercommunicationwithsystemdevelopers.Userswithmore
training,moreinfluence,and/orreportingbettercommunicationwithsystemdeveloperstendtohave
lessconflictduringtheHMSdevelopment/implementationprocess.

Table 2. Measurement Characteristics of the Constructs (n= 399)

Pearson Correlation Coefficients

Construct/Scale Number 
of Items

Cronbach’s 
Alpha

Mean Std. 
Dev.

1 2 3 4 5 6

1.HMSJobImpact 11 0.86 2.85 1.31

2.UserParticipation 9 0.89 2.86 0.85 0.49**

3.UserExperience 5 0.87 2.79 1.16 0.52** 0.34**

4.User-Developer
Communication

12 0.95 3.56 1.21 0.35** NS 0.24**

5.UserTraining 5 0.81 2.82 0.72 0.50** 0.48** NS 0.14*

6.UserInfluence 3 0.77 2.71 1.18 0.49** NS NS 0.39** NS

7.UserConflict 3 0.78 2.93 1.33 -0.33** NS NS -0.39** -0.30** -0.31**

** = p < .01 or lower * = p < .05; NS = Not Significant
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dISCUSSIoN ANd IMPLICATIoNS

WhileHMStechnologieshavebeenwidelyusedinhospitalsformanydecades,theresultshavebeen
mixed.Ashospitals’dependenceonHMSincreases,sodoestheneedtoensurethattheyperform
accordingtospecificationsand/oruserneedsandwants.Whilethetechnologiesgrowincreasingly
complexandmoresophisticated,theimportantfactisHMSaredevelopedbypeopletosupportand
servepeopletryingtoperformtheircriticalhospitaljobs.Themainobjectiveofthisstudywastotesta
setofhypothesesregardingsomehumanfactorssurroundingHMSdevelopmentandimplementation.
Specifically,itlooksatusercharacteristicsproposedbyvariousauthorsasimportantdeterminants
ofHMSsuccessinthiscasedefinedasitsimpactonnurses’jobs.TheresultsshowthatwhileHMS
jobimpactonaveragecanbeseenasacceptable,thereismuchroomforimprovement.Thelarge
standarddeviationsindicatethatHMSjobimpactvariesconsiderablyfromhospitaltohospital,as
wellasforindividualnurses.

TheprimaryreasonforchoosingnursejobimpactfromtheirHMSisthataprimaryreasonfor
hospitalinstallationofHMSistoreducehospitaloperationalcostsandmakethecareproviders’jobs
moreefficient.IftheHMSimpactonthenurses’jobsisnotpositive,hospitaladministratorsmay
findHMSimplementationhurtingproductivity,andcreatingpersonnelandoperationalproblems
withlongtermimplicationsforhospitalperformance.

Theresultsstronglycorroboratetheimportanceofthenurses’experiencewiththeparticular
type of system, their perceived influence over the HMS development/implementation process,
theirparticipationinthesameprocess,theirtraining,andusercommunicationwiththedevelopers/
implementers. User participation in the process is particularly critical because without it user/
developercommunicationisnotpossibleand,inturn,ithasbeenfoundimportanttoreduceuser
conflictregardingtheHMSproject.

Previoususerexperiencewithcomputertechnologyandthesystemdevelopment/implementation
processisdirectlyrelatedtosystemsuccess,userparticipation,anduser/developercommunication.
Nevertheless,managershave tostrikeabalancebetweenemployingexperiencedusers toooften
versusproviding inexperiencedusers theopportunity toparticipate innewsystemdevelopment/
implementationprojectsandtodeveloptheircomputertechnologyknowledgeandskillsusefulfor
futureprojects.Forthemorecriticalprojects,managersmustensurethatexperiencedusersareavailable
toparticipate.Incaseswhereuserrequirementsarenotclearorarenotbeingclearlymet,managers
mustpromoteuser/developercommunicationanduserconflictresolutiontoenhanceprojectsuccess.

Theimportanceofusertrainingcomesacrossnotonlyasadeterminantofapositivesystemimpact
onthenurses’jobsbutalsoasasignificantfactorforuserparticipationintheHMSdevelopment/
implementationprocess,forimprovinguser/developercommunication,andtoreduceuserconflict
regardingtheproject.Needlesstosay,managersmusttakemoreseriouslytheimportanceofuser

Table 3. Results from Multivariate Regression Dependent Variable: HMS Job Impact (n=399)

Independent Variables: Incremental R Squared

UserExperience .27**

UserInfluence .12**

UserParticipation .09**

UserTraining .06*

User/developerCommunication .04*

UserConflict N.S.

TotalR-Squared .58**

** = p<.01 or lower * = p<.05; N.S. = Not Significant
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trainingtoimprovesystemsuccess,toimproverelationswiththeusercommunity,andmoreeffectively
usecompanyITresourcesinthelongrun.

User/developercommunicationhasadirectrelationshiptosystemsuccessasmeasuredhere(job
impact),andalsoisasignificantfactorinreducinguserconflictduringthesystemdevelopmentprocess
andtogiveusersafeelingthattheyactuallycaninfluencetheprojectoutcome.Ontheotherhand,
usersalsowillbemorelikelytostriveforbettercommunicationwithsystemdevelopersiftheybelieve
theycaninfluencethedevelopmentprocessandgetthesystemtheywant.Asmentionedearlier,for
newsystemswithcomplexorpoorlyunderstooduserrequirements,itiscriticalthatmanagersensure
stronguserparticipation,userinfluence,anduserconflictresolutionbypromotinguser/developer
communication.Forsystemswithcomplexuserrequirements,thismayleadtoconsiderablechangesto
systemrequirementsanddesign.Insuchcasesmanagersshouldconsiderusingaprototypingapproach
tosystemsdevelopment/implementationthatrequiresflexibletoolsandmethodologies.Whileinthe
shortrunthatmayincreasesystemsdevelopmentcostsandcompletiontime,itispreferabletotrying
toimplementanHMSthatmaybecomeuselessorasourceoforganizationturmoil.

Study Limitations and Future Research
Whiletheresearchmodel,theconstructsandmeasuresusedinthisstudyhavestrongtheoretical
support from the literature, this study can be improved in several ways which represent major
opportunitiesforfurtherresearch.Tomaintainareasonableresponse,ratethequestionnaireuseddid
notincludeseveralnursedemographicswhichmaybesignificantcontrolvariablessuchasage,sex,
workingexperienceandlongevityattheparticularhospitalandprior.Similarly,interestingwould
betheinclusionofconstructsandtheirrelatedmeasuresregardingHMSdeveloper/vendorvariables,
themanagementofthedevelopment/implementationprocess,aswellasorganizationcharacteristics
suchasmanagementleadership,culture,abilitytomanagechangeingeneral.Further,withhigher
samplesizes,futureresearchcanexplorepossiblemediatingand/ormoderatinginteractionsamong
the independent variable through path analysis using Structured Equation Modeling techniques
availablewith softwarepackages likePLSandLISREL.Last, given thewidedifferences in the
nursingprofessionfromcountrytocountryduetothelevelofresourcesavailable,thesocialpolitical
systems,healthcarepolicy,andculturaltraits,futureresearchmightbenefitfromabroaderviewof
thequestionsaddressedinthisstudy.
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APPeNdIX A: QUeSTIoNS USed To MeASURe THe CoNSTRUCTS

HMSJobImpact:OnaScale(1=verystrongdisagreement;2=strongdisagreement;3=mild
disagreement;4=neutralfeelingsordon’tknow;5=mildagreement;6=strongagreement;7=
verystrongagreement)pleaseratetheimpactofyourHMSoneachaspectofyourjoblistedbelow.
TheHMShashadapositiveimpactonthe:

Table 4. Job impact

Item Number Question Wording

JobImpact1 Importanceofthejob

JobImpact2 Amountofworkrequiredonthejob

JobImpact3 Accuracydemandedbythejob

JobImpact4 Skillsneededtodothejob

JobImpact5 Amountoffreedominhowtodothejob,

JobImpact6 Jobappeal

JobImpact7 Feedbackonjobperformance

JobImpact8 Relationshipswithfellowemployees

JobImpact9 Jobsecurity

JobImpact10 Opportunityforadvancement

JobImpact11 Overalljobsatisfaction

User Participation: On the scale: 1 = Not at all; 2 = Minor Extent; 3 = Moderate Extent; 4 = Major Extent; 5 = Great Extent, respondents were asked, 
“Regarding participation in the development of this system. You and other user(s) were primary players in:”

Table 5. User participation

Item Number Question Wording

Userparticipation1 Initiatingtheproject

Userparticipation2 Establishingtheobjectiveoftheproject

Userparticipation3 Determiningtheuser’srequirements

Userparticipation4 Assessingwaystomeetuser’srequirements

Userparticipation5 Identifyingthesourcesofinformation

Userparticipation6 Outlininginformationflows

Userparticipation7 Developingtheinputforms/screens

Userparticipation8 Developingtheoutputforms/screens

Userparticipation9 Determiningthesystemavailability/access

User Experience: Respondents were asked to “Compared to most business people you know, and based on the number of years of experience you have 
and the intensity of your experience, rate yourself along the following items” using the same scale as above.
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Table 6. User experience

Item Number Question Wording

Userexperience1 Experienceusingsystemsofthistypeandnature

Userexperience2 Experienceusingthisparticularsystem

Userexperience3 Experienceusingcomputersingeneral

Userexperience4 Experienceasamemberofsystemdevelopmentteams

Userexperience5 Yourabilitytoperformasateammemberimplementing
thissystem

User-developer Communication: Respondents were asked “Using the scale (1 = very strong disagreement; 2 = strong disagreement; 3 = mild disagree-
ment; 4 = neutral feelings or don’t know; 5 = mild agreement; 6 = strong agreement; 7 = very strong agreement), please describe how the system vendor/
developer(s) communicated with you during the development of this system. If you dealt with more than one person, concentrate on the one whom you 
dealt with most of the time during system implementation. Think about his/her behavior in general, rather than about specific situations.”

Table 7. User-Dev comm

Item Number Question Wording

User-Devcomm1 Thesystemvendor/developer(s)hadgoodcommandofthelanguage

User-Devcomm2 Thesystemdeveloper(s)was/weresensitivetoothers’needsofthemoment

User-Devcomm3 Thesystemvendor/developer(s)typicallygotrighttothepoint

User-Devcomm4 Thesystemvendor/developer(s)paidattentiontowhatotherpeoplesaid

User-Devcomm5 Thesystemvendor/developer(s)dealtwithotherseffectively

User-Devcomm6 Thesystemvendor/developer(s)was/weregoodlistener(s)

User-Devcomm7 Thesystemvendor/developer(s)writingwasdifficulttounderstand

User-Devcomm8 Thesystemvendor/developer(s)expressedideasclearly

User-Devcomm9 Thesystemvendor/developer(s)speechweredifficulttounderstand

User-Devcomm10 Thesystemvendor/developer(s)generallysaidtherightthingattherighttime

User-Devcomm11 Thesystemvendor/developer(s)was/wereeasytotalkto

User-Devcomm12 Thesystemvendor/developer(s)usuallyrespondedtomessages(memos,phonecalls,reports,
etc.)quickly

User Training: On a scale ranging from: 1 = Not at all; 2 = Minor Extent; 3 = Moderate Extent; 4 = Major Extent; 5 = Great Extent, respondents were 
asked, “Which of the following categories best describes the level of training you have had which in any way affected your use of this system.”

Table 8. User training

Item Number Question Wording

Usertraining1 Generalcoursesatacommunitycollegeoruniversity

Usertraining2 Trainingprovidedbyvendorsoroutsideconsultants

Usertraining3 Inhousecompanycourses

Usertraining4 Throughself-studyusingtutorials

Usertraining5 Throughself-studyusingmanuals&printeddocuments

User Influence: Using the same scale as above, respondents were asked to “rate the degree of influence you had in this HMS implementation process.”
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Table 9. User influence

Item Number Question Wording

UserInfluence1 Howmuchinfluencedidyouhaveindecisionsmadeaboutthissystemduringdevelopment?

UserInfluence2 Towhatextentwereyouropinionsaboutthissystemactuallyconsideredbyothers?

UserInfluence3 Overall,howmuchpersonalinfluencedidyouhaveonthissystem?

User Conflict: Using the same scale as above, respondents were asked to “rate the degree of conflict surrounding this HMS implementation process.”

Table 10. User conflict

Item Number Question Wording

Userconflict1 Wastheremuchconflictbetweenyourselfandothersconcerningthissystem?

Userconflict2 Towhatextentwereyoudirectlyinvolvedindisagreementsaboutthissystem?

Userconflict3 Wastheremuchdebatebetweenyourselfandothersoverissuesconcerningthissystem?


