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ABSTRACT

TheU.S.FoodandDrugAdministrationhasrecentlymandatedthatmedicaldevicemanufacturers
adopt Unique Device Identification (UDI) standardson their medical devices. The benefits that
UDIbringstohospitalsandpatientsisrelativelyobvious,includinginventorytransparency,product
safety,productequivalency,businessintelligence.However,adoptionbymanufacturers,whoface
themandate,hasbeenslowinpartbecausethebenefittothemisnotasreadilyperceived.Thisstudy
focusesontheincentives,barriers,andbenefitsthatmedicaldevicemanufacturersperceiveinUDI
adoption.Thisstudyseekstounderstandwhichadoptionpressuresaredrivingmanufacturerstoact,
andattemptstogaugethebenefitstomanufacturersfromUDIadoption.Throughsurveymethods,
theevidencesuggeststhatmedicaldevicemanufacturersimplementUDIlargelyasaresponsetothe
coerciveandnormativepressurestheyface.Therecontinuestobeahighlevelofuncertaintyregarding
thereturnoninvestmentforthemedicaldevicemanufacturers,particularlyfromthelateadopters.
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INTRoDUCTIoN

Theestablishmentofstandardswithinanindustryisessentialforinnovationandcollaboration,whether
itbe technology standards,nomenclature standardsorprocess standards. In fact,oneof thekey
objectivesofprofessionalassociationsistoestablishandenforcestandardsacrosstheorganizations
thatoperateinthatprofessionorindustry.Diffusionandadoptionofstandardscontinuetobeanarea
ofinterestduetothediversityofoutcomesandcasesobservedacrossmanyindustriesanderas.This
researchbuildsuponthevastliteratureofstandardsadoptionanddiffusionbyspecificallyexamining
acaseofproductidentificationstandarddiffusioninthemedicaldevicesindustry.

Inhealthcare,effectivemanagementofmedicaldevicesisasignificantcontributortotheclinical
successandhospitalprofitability.Medicaldevicesmanagement involveshospitaladministrators,
physicians,patients,andthemedicaldevicesuppliers(Burns,Housman,Booth,&Koenig,2009;
Young,Nyaga,&Zepeda,2016).Theproliferationandcomplexityofmedicaldevicesstress the
needforamatureandstandardizedsystemtotrackandmanagethembothwithinanorganizationand
acrossorganizations.Manystudieshavedemonstratedthattheproperimplementationofuniversal
productidentificationcansignificantlyimprovesupplychainperformanceandreducerisks(Ozelkan
&Galambosi,2008;Sodero,Rabinovich,&Sinha,2013).
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Inthemedicaldevicesindustry,astandardizedcodingschemehasbeenrecentlyestablishedby
theUnitedStatesFoodandDrugAdministration(FDA).TheUniqueDeviceIdentification(UDI)
standardisanalpha-numericcodethatconsistsoftwosegments:Adeviceidentifierandaproduction
batchidentifier(DepartmentofHealthandHumanServices,2013).Thiscodecanthenbecross-
referencedinpublicdatabasesandsystemsofotherorganizationsconsistently.

Having a standardized labeling system carries potential benefits to all organizations in the
medicaldevicessupplychain(TheBrookingsInstitution,2015).Medicaldevicemanufacturerscan
useUDItotrackinventoriesbeingstoredortransportedaroundtheglobe.Healthcareproviderscan
improvemedicalrecorddocumentation,moreeasilysearchforproductalternatives,andhaveeasier
accesstoinformationaboutclinicaluseandsafety(Wilson&Drozda,2013).Intermediaries,suchas
distributorsandgrouppurchasingorganizationscanutilizethesestandardstominimizesearchcosts
andtransactionefficiency(Pheney,2014).However,amajorchallengehasbeentoassimilatethe
medicaldevicessupplychaintowardsthisstandard:ConvincemanufacturerstouseUDIinproduct
packagingandconvincehospitalstoinvestintheinfrastructuretotrackandmakeuseofUDIdata
(Daniel,McClellan,Gardena,&Deak,2014).

Background About UDI in the Medical Devices Industry
SeriousattentionhasbeengiventoUDIafterthetopicwasraisedbytheFDAinitsAmendments 
Act of 2007.A2012rulingproposedaphasedimplementationoftheUDIsystemoversevenyears,
startingwiththemostcriticalmedicaldevices,suchasimplantabledevices,andeventuallymoving
tocommodity-typeitems.InSeptemberof2013,theFDA’sUDIrulewaspublished(Department
ofHealthandHumanServices,2013).Thisrulesetascheduleformedicaldevicemanufacturers
tohaveastandardizedlabel,bothhuman–andmachine-readable,oneverymedicaldevicepackage
distributed in theU.S,with someexceptions.Additionally, labelersmust submitmedicaldevice
informationtoacentralizeddatabase:TheFDA’sGlobalUDIDatabase(DepartmentofHealthand
HumanServices,2013).Whilehealthprovidersarehighlyencouragedtoscanandcross-reference
UDIlabels,theyareundernoregulatoryobligationtodoso.

ManymanufacturersconsiderUDItobemostbeneficialtodistributorsandproviders,struggling
toseethereturnoninvestmentfortheirownorganizationseventhoughtheFDA’smandatetargets
manufacturers(Pohl&Nachtmann,2011).Thedistributorsandhealthcareprovidershavehesitated
toadoptthedatastandardsintotheirowninformationsystems.Withoutregulatorypressurescoercing
themtomakeuseofUDIstandards,healthprovidersprefertoweathertheuncertaintyandawait
ahigherlevelofupstreamUDIdiffusionbeforeinvesting.Thissituationhasbeendescribedasa
prisoner’sdilemma,whereboth sideswouldbebetter off by investing inUDI technologies and
standards,butneithersideiswillingtoriskawrongfirstmove(Conway,2012).Evenasadoption
ofUDIbymanufacturersisincreasing,manyappeartoadoptUDIstandardsoutofcompliancewith
regulation,withoutcapitalizingonthepotentialefficiencygains(Kroupnik&Moretti,2013).

Research Motivation and Questions
The issue of standards adoption is a topic of importance and interest to any industry or line of
business,whetheritisestablishingstandardsonscrewsandboltsusedintheautomotiveindustry,
wireportsinthecomputerindustry,orplumbingpartsintheconstructionindustry.Insightsabout
thistopiccanrefineandextendtheoriesintechnologyorstandardsadoption.Theclassictwo-stage
diffusionmodel(Tolbert&Zucker,1983),suggests that technicalpressuresdriveearlyadoption
andinstitutionalpressuresdrivelateadoption.Subsequentstudiesfindlittleevidencethatadoption
motivespredictearlyversuslateadoption(Kraatz&Zajac,1996;Sherer&Lee,2002).UDIpresents
agoodcasestudytoapplypasttheoriesaboutstandardsadoptionduetoitswell-definedtimeline
andeasilyobservableadoptionpressuresonstakeholders.

Inthisstudy,weexaminedhowearlyversuslateadoptioncorrelatewiththeadoptionpressures
andoutcomesexperiencedbyorganizations.Second,weexploredtheextentthatinstitutionalpressures
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