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Ab���ac� 

Countriesȱ seekingȱ toȱ moveȱ awayȱ fromȱ aȱ purelyȱ feeȬforȬserviceȱ ǻFFSǼȱ systemȱ mayȱ

considerȱ aȱ hybridȱ approachȱwherebyȱonlyȱ someȱproceduresȱ areȱpaidȱbyȱFFSȱwhileȱ

othersȱareȱpaidȱprospectivelyǯȱYetȱlittleȱevidenceȱexistsȱwhetherȱsuchȱaȱhybridȱpaymentȱ

systemȱcontainsȱoverallȱcostsȱwithoutȱadverseȱinfluencesȱonȱhealthȱoutcomesǯȱInȱ2003ǰȱ

JapanȱexperiencedȱaȱreformȱfromȱFFSȱtoȱaȱhybridȱpaymentȱsystemȱinȱwhichȱonlyȱsomeȱ

inpatientȱproceduresȱwereȱpaidȱprospectivelyǯȱWeȱexploitȱthisȱreformȱtoȱtestȱhowȱsuchȱ

aȱ hybridȱ systemȱ affectsȱ overallȱ costsȱ andȱ healthȱ outcomesǯȱ Brieflyǰȱ weȱ findȱ thatȱ

healthcareȱ providersȱ respondedȱ opportunisticallyȱ toȱ theȱ reformǰȱ movingȱ someȱ

proceduresȱoutȱofȱtheȱbundledȱinpatientȱsettingȱtoȱFFSȱcaresǰȱleadingȱtoȱnoȱreductionȱ

inȱ costǯȱ Thereȱ wasȱ someȱ evidenceȱ ofȱ aȱ deteriorationȱ inȱ healthȱ outcomesǰȱ thoughȱ

mortalityȱwasȱnotȱaffectedǯȱInȱsumǰȱourȱresultsȱsuggestȱthatȱ inȱsomeȱcasesǰȱaȱhybridȱ

paymentȱsystemȱcanȱbeȱnonȬsuperiorȱtoȱeitherȱFFSȱorȱprospectiveȱpaymentȱsystemǯ 

 

Ke¢ o�d�Ǳȱhybridȱpaymentȱ systemǰȱ bundledȱpaymentǰȱ substitutionȱ behaviorǰȱ priceȱ

regulation 

 



1 In��od�c�ion 

Sinceȱ2000ǰȱglobalȱhealthȱspendingȱhasȱincreasedȱatȱanȱannualȱrateȱofȱ4ǯ0Ɩǰȱaboutȱ1ǯ5ȱtimesȱ

theȱ2ǯ8ƖȱannualȱgrowthȱrateȱofȱtheȱglobalȱeconomyȱǻXuȱetȱalǯǰȱ2018ǼǯȱToȱcontainȱcostsǰȱmanyȱ

countriesȱhaveȱoptedȱtoȱreplaceȱtraditionalȱFeeȬForȬServiceȱǻFFSǼȱpaymentsȱwithȱaȱprospectiveȱ

paymentȱ systemȱ ǻPPSǼǰȱ incentivizingȱ providersȱ toȱ reduceȱ costsȱ byȱ avoidingȱ unnecessaryȱ

servicesȱǻCarrollȱetȱalǯǰȱ2018ǲȱHoȱǭȱPakesǰȱ2014ǼǯȱHoweverǰȱprovidersȱcouldȱalsoȱbeȱincentivizedȱ

toȱ avoidȱ unprofitableȱ patientsȱ andȱ dischargeȱ patientsȱ inappropriatelyȱ earlyȱ ǻEllisǰȱ 1şş8ǲȱ

Gilmanǰȱ 2000Ǽǯȱ Suchȱ behaviorsȱ mayȱ reduceȱ costsȱ atȱ theȱ expenseȱ ofȱ populationȱ healthǲȱ forȱ

exampleǰȱCutlerȱǻ1şş5ǼȱfindsȱhigherȱmortalityȱandȱreadmissionȱratesȱatȱhospitalsȱpaidȱbyȱPPSǯ 

Consequentlyǰȱanȱincreasingȱnumberȱofȱcountriesȱhaveȱexperimentedȱwithȱmixingȱtheȱtwoȱ

paymentȱ systemsȱ toȱpreserveȱ theȱ advantagesȱ andȱ attenuateȱdisadvantagesȱ ofȱ eachȱ ǻEllisȱǭȱ

McGuireǰȱ1ş86ǲȱMaǰȱ1şş4ǲȱRobinsonǰȱ2001ǼǯȱSpecificallyǰȱtheȱPPSȱelementsȱofȱaȱhybridȱpaymentȱ

systemȱcanȱbluntȱtheȱexcessiveȱfinancialȱincentivesȱofȱFFSȱtoȱcontainȱcostsǯȱTheȱFFSȱelementsǰȱ

inȱturnǰȱcanȱmitigateȱtheȱunintendedȱincentivesȱofȱPPSǯȱEmpiricalȱevidenceȱisȱmixedȱregardingȱ

whetherȱ aȱ hybridȱ paymentȱ systemȱ isȱ betterȱ atȱ containingȱ costsȱ thanȱ aȱ pureȱ FFSǯȱAȱ fewȱ

experimentalȱstudiesȱshowȱthatȱcapitationȬFFSȱhybridȱsystemsȱhaveȱsmallerȱdeviationsȱfromȱ

theȱ optimalȱ levelȱ ofȱ treatmentsȱ comparedȱ toȱ aȱ pureȱFFSȱ ǻBrosigȬKochȱ etȱ alǯǰȱ 2017ǲȱHennigȬ

Schmidtȱetȱalǯǰȱ2011ǼǯȱMoreoverǰȱaȱstudyȱonȱMedicareȂsȱvoluntaryȱbundledȱpaymentȱalsoȱfindsȱ

thatȱ theȱhybridȱ systemȱ reducesȱ costsȱ ǻNavatheȱ etȱ alǯǰȱ 2020ǼǯȱHoweverǰȱZhangȱǭȱSweetmanȱ

ǻ2018Ǽȱ findȱ Canadianȱ capitationȬFFSȱ hybridȱ systemȱ incentivizesȱ generalȱ practitionersȱ toȱ

induceȱmoreȱFFSȱservicesǯȱThereȱisȱmuchȱlessȱevidenceȱofȱwhetherȱpatientȱhealthȱoutcomesȱ

underȱtheȱhybridȱpaymentȱsystemȱareȱsuperiorȱǻorȱatȱleastȱnonȬinferiorǼȱtoȱeitherȱFFSȱorȱPPSȱ

ǻFeldhausȱǭȱMathauerǰȱ2018Ǽǯ 

InȱthisȱpaperǰȱweȱinvestigateȱaȱpaymentȱsystemȱinȱJapanȱthatȱmixesȱPPSȱandȱFFSȱalongȱ

twoȱdimensionsǯȱFirstǰȱPPSȱcoveredȱinpatientȱcareȱonlyǰȱleavingȱallȱproceduresȱperformedȱatȱ



outpatientȱcareȱpaidȱthroughȱFFSǯȱSecondǰȱonlyȱselectedȱinpatientȱproceduresȱwereȱbundledȱ

andȱpaidȱbyȱPPSǲȱtheȱothersȱwereȱpaidȱusingȱFFSǯȱThereforeǰȱtheȱonlyȱbundlesȱwereȱforȱspecificȱ

inpatientȱproceduresǲȱotherȱinpatientȱandȱallȱoutpatientȱproceduresȱwasȱpaidȱthroughȱFFSǯȱInȱ

theoryǰȱaȱhybridȱpaymentȱsystemȱshouldȱbeȱbetterȱatȱcontainingȱcostsȱ thanȱaȱpureȱFFSǰȱbutȱ

withoutȱtheȱpotentiallyȱharmfulȱundertreatmentȱarisingȱfromȱaȱpureȱPPSǯȱInȱpracticeǰȱhoweverǰȱ

providersȱ canȱ substituteȱ betweenȱ theȱ bundledȱPPSȱproceduresȱ andȱFFSȱproceduresȱ ǻeitherȱ

differentȱproceduresǰȱorȱtheȱsameȱprocedureȱonȱanȱoutpatientȱbasisǼǯȱTheȱpurposeȱofȱthisȱstudyȱ

isȱtoȱtestȱwhetherȱprovidersȱengageȱinȱthisȱkindȱofȱsubstitutionȱbehaviorsǰȱandȱifȱsoȱhowȱtotalȱ

medicalȱcostsȱandȱpatientȱhealthȱareȱaffectedǯ 

Japaneseȱ universalȱ healthcareȱ coverageȱ isȱ anȱ appropriateȱ settingȱ toȱ analyzeȱ aȱ hybridȱ

paymentȱ systemȱ asȱ providersȱ areȱ reimbursedȱ underȱ aȱ uniformȱ nationalȱ feeȱ scheduleȱ

regardlessȱofȱinsuranceȱtypeȱofȱpatientsǯȱBecauseȱofȱthisȱreimbursementȱsystemǰȱprovidersȱdoȱ

notȱhaveȱfinancialȱincentivesȱtoȱdiscriminateȱamongȱpatientsȱbasedȱonȱtheirȱinsuranceȱtypesȱ

ǻRichardsȱǭȱ TelloȬTrilloǰȱ 201şǼǯȱ Thusȱ providerȂsȱ substitutionȱ behaviorsȱ areȱ likelyȱ toȱ reflectȱ

financialȱ incentivesȱratherȱthanȱshiftingȱcareȱforȱpatientsȱwithȱdifferentȱ insuranceȱcoverageǯȱ

Howeverǰ theȱliteratureȱonȱJapanȂsȱhybridȱpaymentȱsystemȱisȱscantǯȱPreviousȱstudiesȱfocusedȱ

exclusivelyȱonȱtheȱPPSȱreformsȱǻHamadaȱetȱalǯǰȱ2012ǲȱKondoȱǭȱKawabuchiǰȱ2012ǲȱYasunagaȱetȱ

alǯǰȱ2005Ǽǰȱshowingȱthatȱtheȱhybridȱsystemȱloweredȱtheȱvolumeȱofȱproceduresȱperformedȱatȱ

PPSȱbundlesǰȱbutȱdidȱnotȱconsiderȱtheȱpotentiallyȱoffsettingȱeffectsȱofȱsubstitutionȱintoȱotherȱ

FFSȱproceduresǯ4ȱ Moreoverǰȱtheseȱstudiesȱareȱlimitedȱtoȱspecificȱdiagnosesǰȱeǯgǯǰȱlungȱcancerǰȱ

makingȱgeneralizationsȱdifficultǯ 

Toȱcircumventȱtheseȱissuesǰȱweȱmakeȱuseȱofȱnationwideȱadministrativeȱclaimsȱthatȱenableȱ

identificationȱ ofȱ theȱ substitutionȱ behaviorsȱ forȱmostǰȱ ifȱ notȱ allǰȱ diagnosesǯȱWeȱ alleviateȱ theȱ

endogeneityȱissueȱbyȱexploitingȱaȱreformȱfromȱaȱpureȱFFSȱtoȱaȱhybridȱpaymentȱsystemȱinȱ2003ǯȱ

 
4ȱ AnȱexceptionȱisȱShigeokaȱǭȱFushimiȱǻ2014ǼǯȱTheyȱfindȱanȱincreaseȱinȱadmissionsȱtoȱtheȱneonatalȱintensiveȱcareȱ
unitȱ ǻNICUǼȱunderȱ theȱ hybridȱpaymentȱ systemǯȱNICUȱ isȱoneȱofȱ theȱ FFSȱ carveȬoutsǯȱ Theȱ increaseȱ indicatesȱ theȱ
substitutionȱintoȱNICUȱservicesȱtoȱatȬriskȱnewbornsǯ 



Specificallyǰȱweȱleverageȱtheȱmanda�or¢ȱadoptionȱofȱtheȱhybridȱpaymentȱsystemȱbyȱaȱgroupȱofȱ

acuteȬcareȱhospitalsǯȱ  

BrieflyǰȱweȱfindȱevidenceȱthatȱprovidersȱsubstituteȱbundledȱinpatientȱproceduresȱwithȱFFSȱ

proceduresǯȱTheȱsubstitutionȱbehaviorsȱreduceȱtheȱpaymentȱforȱbundledȱproceduresȱbyȱ10ǯşƖǯȱ

MeanwhileǰȱitȱincreasesȱtheȱpaymentȱforȱFFSȱproceduresȱbyȱ81ǯ3Ɩȱandȱ20ǯ0Ɩȱforȱinpatientȱandȱ

outpatientȱcareǰȱrespectivelyǯȱOnȱnetǰȱthereȱisȱnoȱreductionȱinȱtotalȱinpatientȱpaymentȱandȱaȱ

12ǯ2ƖȱincreaseȱinȱtotalȱoutpatientȱpaymentǯȱFurthermoreǰȱweȱfindȱfinancialȱheavilyȬburdenedȱ

providersȱ substituteȱ moreȱ thanȱ financialȱ lightlyȬburdenedȱ providersǯȱ Finallyǰȱ weȱ findȱ aȱ

moderateȱhealthȱreductionȱarisingȱfromȱtheȱintroductionȱofȱtheȱhybridȱpaymentȱsystemǰȱasȱitȱ

reducesȱ theȱ probabilityȱ ofȱ beingȱ dischargedȱ withȱ curedȱ symptomȱ byȱ moreȱ thanȱ threeȱ

percentageȱpointsǲȱinȬhospitalȱmortalityȱisȱunchangedǯȱThusȱtheȱeffectȱofȱtheȱhybridȱpaymentȱ

systemȱdoesȱnotȱappearȱtoȱshowȱanyȱimprovementȱoverȱaȱpureȱFFSȱsystemǰȱsuggestingȱthatȱaȱ

hybridȱsystemȱcouldȱpotentiallyȱbeȱworseȱthanȱeitherȱsystemȱaloneǯ 

 

2 Backg�o�nd 

2.1 Theȱh¢b�idȱpa¢men�ȱ�¢��em 

Beforeȱ Aprilȱ 2003ǰȱ allȱ healthcareȱ providersȱ inȱ Japanȱ wereȱ paidȱ usingȱ FFSǯȱ Japaneseȱ

governmentȱassignedȱaȱuniformȱnationwideȱpriceȱforȱeachȱmedicalȱprocedureȱandȱrevisedȱtheȱ

priceȱscheduleȱbienniallyǯȱThusǰȱaȱprincipalȱmethodȱofȱcostȬcontainmentȱwasȱtoȱkeepȱtheȱpriceȱ

reasonablyȱlowȱǻHashimotoȱetȱalǯǰȱ2011ǼǯȱDespiteȱtheȱgovernmentȂsȱeffortǰȱtheȱratioȱofȱhealthȱ

spendingȱ toȱ GDPȱ continuedȱ toȱ climbȱ fromȱ 5ǯ8Ɩȱ inȱ 1şş0ȱ toȱ 7ǯ2Ɩȱ inȱ 2000ȱ ǻOECDǰȱ 201şǼǰȱ

attributableȱnotȱonlyȱtoȱaȱrapidlyȱagingȱpopulationȱbutȱalsoȱtoȱfinancialȱincentivesȱinducedȱbyȱ

FFSǯȱ Toȱ containȱ costsǰȱ theȱ governmentȱ proposedȱ aȱ paymentȱ systemȱ thatȱ prospectivelyȱ

determinedȱpaymentȱforȱaȱsetȱofȱselectedȱproceduresǯȱUnderȱtheȱnewȱsystemǰȱprovidersȱwereȱ

reimbursedȱ withȱ aȱ hybridȱ ofȱ PPSȱ andȱ FFSȱ forȱ differentȱ proceduresǯȱ Inȱ Aprilȱ 2003ǰȱ theȱ



governmentȱ mandatorilyȱ enrolledȱ theȱ 82ȱ acuteȬcareȱ hospitalsǯ5ȱȱ Sinceȱ itȱ wasȱ aȱ mandatoryȱ

adoptionǰȱ theseȱhospitalsȱwereȱnotȱallowedȱ toȱwithdrawȱ fromȱ theȱhybridȱpaymentȱ systemǯȱ

Sinceȱ Aprilȱ 2004ǰȱ hospitalsȱ meetingȱ qualityȱ standardsȱ alsoȱ couldȱ voluntarilyȱ adoptȱ orȱ

withdrawȱfromȱtheȱhybridȱpaymentȱsystemǯ6 

TheȱhybridȱpaymentȱsystemȱonlyȱallowedȱaȱsetȱofȱselectedȱproceduresȱtoȱbeȱpaidȱbyȱPPSȱ

whileȱtheȱrestȱwasȱpaidȱbyȱFFSǯ7ȱ Specificallyǰȱtheȱselectedȱproceduresȯǻ1Ǽȱdiagnosticȱtestsǰȱǻ2Ǽȱ

diagnosticȱ imagingǰȱ ǻ3Ǽȱ medicationǰȱ ǻ4Ǽȱ injectionǰȱ andȱ ǻ5Ǽȱ medicalȱ treatmentȱ pricedȱ belowȱ

USǞȱ 1008ȱȯwereȱ bundledȱ andȱ paidȱ byȱPPSǯȱWeȱ nameȱ themȱ asȱ theȱPPSȱ b�ndlesǯȱ Theȱ otherȱ

proceduresȯǻ6Ǽȱ medicalȱ supervisionǰȱ ǻ7Ǽȱ homeȱ medicalȱ serviceǰȱ ǻ8Ǽȱ rehabilitationǰȱ ǻşǼȱ

psychotherapyǰȱ ǻ10Ǽȱ treatmentȱpricedȱoverȱUSǞȱ 100ǰȱ ǻ11Ǽȱ surgeryǰȱ ǻ12Ǽȱ anesthesiaǰȱ andȱ ǻ13Ǽȱ

radiationȱ therapyȯwereȱ paidȱ byȱ FFSǯȱ Weȱ nameȱ theseȱ proceduresȱ asȱ theȱ FFSȱ car�eȬo��sǯȱ

Furthermoreǰȱ theȱ systemȱ alsoȱ restrictedȱ theȱ PPSȱ toȱ inpatientȱ careȱ whereasȱ allȱ outpatientȱ

proceduresǰȱregardlessȱofȱPPSȱbundlesȱorȱFFSȱcarveȬoutsǰȱwereȱpaidȱbyȱFFSǯȱByȱcombiningȱtheȱ

typeȱofȱproceduresȱandȱcaresǰȱweȱcanȱdefineȱfourȱdistinctȱcategoriesȱofȱproceduresǱȱinpatientȬ

PPSȱ bundlesǰȱ outpatientȬPPSȱ bundlesǰȱ inpatientȬFFSȱ carveȬoutsǰȱ andȱ outpatientȬFFSȱ carveȬ

outsǯȱNoteȱthatȱonlyȱtheȱinpatientȬPPSȱbundlesȱwereȱpaidȱbyȱPPSǲȱtheȱoutpatientȬPPSȱbundlesǰȱ

despiteȱitsȱnameǰȱwereȱpaidȱbyȱFFSǯ 

GivenȱtheȱPPSȱelementȱofȱtheȱhybridȱpaymentȱsystemǰȱitȱmayȱdrasticallyȱreduceȱrevenuesȱ

 
5ȱ TheȱgroupȱofȱhospitalsȱisȱnamedȱȃadvancedȬtreatmentȱhospitalsǯȄ 
6ȱ Theȱprimaryȱstandardsȱareȱǻ1ǼȱpatientȬnurseȱratioȱshallȱbeȱ7Ǳ1ȱorȱ10Ǳ1ȱforȱacuteȬcareȱbedsǲȱǻ2ǼȱRegularȱelectronicȱ
diagnosisȱprocedureȱcombinationȱdataȱsubmissionǲȱǻ3Ǽȱatȱleastȱ87ǯ5Ɩȱofȱtheȱdataȱsubmittedȱshallȱbeȱappropriatelyȱ
recordedǯȱHospitalsȱadoptingȱtheȱhybridȱsystemȱareȱpublicizedȱasȱȃdiagnosisȱprocedureȱcombinationȱhospitalsǯȄ 
7ȱ Theȱpaymentȱisȱdeterminedȱregardingȱaȱ14Ȭdigitȱdiagnosisȱprocedureȱcombinationȱclassificationȱreflectingȱtheȱ
mostȱresourceȬconsumingȱdiagnosisȱcodingȱwithȱtheȱInternationalȱStatisticalȱClassificationȱofȱDiseaseȱandȱRelatedȱ
HealthȱProblemsǰȱTenthȱRevisionȱǻICDȬ10Ǽǲȱtheȱcorrespondingȱmajorȱproceduresȱbasedȱonȱtheȱnationalȱfeeȱscheduleǲȱ
andȱtheȱmajorȱcomplicationsȱorȱcomorbiditiesǯȱThereȱwereȱ2ǰ522ȱinitialȱdiagnosisȱprocedureȱcombinationȱgroupsǰȱ
coveringȱaȱvastȱmajorityȱofȱpossibleȱcombinationsǯȱTheȱpaymentȱisȱadjustedȱforȱtheȱaverageȱlengthȱofȱhospitalȱstayȱ
forȱ eachȱ diagnosisȱ procedureȱ combinationȱ groupȱ toȱ preventȱ inappropriateȱ earlyȱ dischargeǯȱAnotherȱ goalȱ ofȱ
introducingȱPPSȱisȱtoȱstandardizeȱtheȱpatternȱofȱtreatmentȱprocedureȱcombinationsȱforȱaȱspecificȱdiagnosisȱwithȱ
identicalȱseverityǰȱbecauseȱoneȱofȱcriticalȱissuesȱinȱJapanȱisȱtheȱpatternȱvariesȱsignificantlyȱacrossȱhospitalsǯȱPleaseȱ
seeȱ theȱ followingȱ websiteȱ atȱ theȱ Ministryȱ ofȱ Healthǰȱ Labourȱ andȱ Welfareȱ forȱ feeȬscheduleȱ ofȱ PPSȱ inȱ detailǱȱ
httpsǱȦȦwwwǯmhlwǯgoǯjpȦstfȦseisakunitsuiteȦbunyaȦ000003şş20ǯhtmlȱǻAccessȱDateǱȱJanuaryȱ13ǰȱ2020Ǽǯ 
8ȱ ForȱsimplicityǰȱweȱassumeȱUSǞȱ1ȱƽȱ100ȱyenǯ 



forȱprovidersǯȱInȱorderȱtoȱmitigateȱtheȱpossibleȱcatastrophicȱrevenueȱshocksȱonȱprovidersȱandȱ

toȱ allowȱ themȱ aȱ smoothȱ transitionȱ intoȱ theȱ newȱ systemǰȱ theȱ governmentȱ implementedȱ aȱ

tentativeȱmeasureǯȱ Specificallyǰȱ forȱ eachȱhospitalȱ paidȱ byȱ theȱ hybridȱ paymentȱ systemǰȱ theȱ

paymentsȱ forȱ theȱ inpatientȬPPSȱ bundlesȱwereȱmultipliedȱ byȱ aȱ hospitalȬuniqueȱ adjustmentȱ

factorȱǻShigeokaȱǭȱFushimiǰȱ2014Ǽǯ9ȱ Theȱfactorȱwasȱsetȱhigherȱorȱequalȱtoȱoneȱandȱincreasingȱ

withȱtheȱshareȱofȱrevenuesȱcoveredȱbyȱtheȱinpatientȬPPSȱbundlesȱbeforeȱtheȱhybridȱpaymentȱ

systemǯȱ Toȱ someȱ extentǰȱ theȱ adjustmentȱ factorȱ protectedȱ theȱ hospitalsȱ againstȱ revenueȱ

shortfallsǯ 

Itȱ isȱworthȱ toȱ clarifyȱ thatȱprovidersȱ inȱ thisȱ studyȱareȱhospitalsǰȱnotȱ theȱphysiciansȱwhoȱ

workȱthereȱandȱperformȱproceduresȱonȬsiteǯȱUnlikeȱphysiciansȱinȱdiagnosisȬrelatedȱgroupȬlikeȱ

systemsȱwhoȱareȱpaidȱfeesȱbasedȱonȱvolumeǰȱJapaneseȱphysiciansȱareȱpaidȱsalariesȱbyȱhospitalsǯȱ

Thusǰȱtheȱfinancialȱincentivesȱofȱhospitalsȱareȱstillȱrelevantȱtoȱphysiciansȱbecauseȱtheirȱsalariesȱ

andȱ financialȱ rewardsȱ dependȱ onȱ hospitalsȂȱ revenuesǯȱ Studiesȱ suggestȱ hospitalȬphysicianȱ

financialȱ integrationȱ enhancesȱ hospitalsȂȱ influencesȱ overȱphysicianȱ behaviorsȱ ǻBakerȱ etȱ alǯǰȱ

2016ǲȱ Kochȱ etȱ alǯǰȱ 2017Ǽǯȱ Becauseȱ ofȱ thisȱ integrationǰȱ Japaneseȱ physiciansȱ areȱ likelyȱ toȱ

internalizeȱtheȱfinancialȱincentivesȱofȱtheirȱhospitalsȱandȱalignȱtheirȱpracticesȱaccordinglyǰȱevenȱ

thoughȱtheyȱareȱnotȱimmediatelyȱaffectedȱbyȱtheȱhybridȱpaymentȱsystemǯȱBelowȱweȱuseȱtheȱ

wordsȱprovidersǰȱhospitalsǰȱandȱphysiciansȱsynonymouslyǯ 

 

2.2 Concep��alȱf�ame o�k 

Inȱ thisȱ sectionǰȱweȱdiscussȱaȱ frameworkȱofȱprovidersȂȱ reactionsȱ toȱ theȱhybridȱpaymentȱ

systemǯȱMcGuireȱǭȱPaulyȱǻ1şş1Ǽȱshowȱthatȱtheȱeffectȱofȱaȱpriceȱchangeȱonȱtheȱprovisionȱofȱcareȱ

isȱ aȱ combinationȱ ofȱ twoȱ effectsǱȱ ǻ1Ǽȱ theȱ responseȱ toȱ theȱ changeȱ inȱ relativeȱ pricesȱ betweenȱ

servicesȱǻsubstitutionȱeffectǼȱandȱǻ2Ǽȱtheȱresponseȱtoȱtheȱchangeȱinȱoverallȱpriceȱlevelȱǻincomeȱ

 
9ȱ TheȱadjustmentȱfactorȱwasȱaȱtentativeȱschemeȱtoȱalleviateȱhospitalsȂȱfinancialȱburdenȱandȱwasȱabolishedȱinȱ2018ǯ 



effectǼǯȱ  

Underȱ theȱ hybridȱ paymentȱ systemǰȱ substitutionȱ effectsȱ wouldȱ dominateȱ overȱ incomeȱ

effectsȱbecauseȱtheȱadjustmentȱfactorȱguaranteesȱaȱcertainȱlevelȱofȱincomeȱandȱthusȱmoderatesȱ

incomeȱeffectsǯȱInsteadǰȱtheȱhybridȱpaymentȱsystemȱcanȱhaveȱsignificantȱsubstitutionȱeffectsȱ

becauseȱitȱincreasesȱtheȱrelativeȱpriceȱofȱFFSȱproceduresȱinȱrelationȱtoȱPPSȱbundlesǯȱThereforeǰȱ

providersȱhaveȱstrongȱfinancialȱincentivesȱswitchȱtoȱFFSȱproceduresǯȱWeȱclassifyȱsubstitutionȱ

effectsȱ intoȱ procedureȬȱ andȱ careȬbasedǯȱ Theȱ proced�reȬbasedȱ substitutionȱ effectȱ meansȱ thatȱ

providersȱ substituteȱ inpatientȬPPSȱbundlesȱwithȱ theȱ identicalȱ proceduresȱ onȱ anȱ outpatientȱ

basisȱ ǻiǯeǯǰȱ outpatientȬPPSȱbundlesǼǯȱ TheȱcareȬbasedȱ substitutionȱ effectȱmeansȱ thatȱ providersȱ

substituteȱ inpatientȬPPSȱbundlesȱwithȱinpatientȬFFSȱcarveȬoutsǯȱWeȱassumeȱnoȱsubstitutionȱ

effectȱbetweenȱinpatientȬPPSȱbundlesȱandȱoutpatientȱFFSȱcarveȬoutsǯ10 

Sinceȱ bothȱ substitutionȱ andȱ incomeȱ effectsȱ affectȱ financialȱ incentivesȱ ofȱ providersǰȱweȱ

expectȱ aȱ changeȱ inȱ volumeȱ acrossȱ proceduresȱ inȱ accordanceȱ toȱ theȱ directionsȱ andȱ theȱ

magnitudesȱofȱ theseȱeffectsȱ ǻTableȱ1ǼǯȱSpecificallyǰȱweȱexpectȱanȱ increaseȱ inȱoutpatientȬPPSȱ

bundlesȱandȱanȱ increaseȱ inȱ inpatientȬFFSȱcarveȬoutsȱbecauseȱbothȱ substitutionȱandȱ incomeȱ

effectsȱ ǻthoughȱ modestǼȱ areȱ positiveǯȱ Theȱ volumeȱ ofȱ outpatientȬFSSȱ carveȬoutsȱ mayȱ alsoȱ

increaseǰȱ butȱweȱ expectȱ theȱmagnitudeȱ isȱmoderateȱ atȱmostǰȱ givenȱ substitutionȱ effectsȱ areȱ

absentȱandȱincomeȱeffectsȱareȱsmallǯȱTheȱchangeȱinȱinpatientȬPPSȱbundlesȱisȱnotȱimmediatelyȱ

knownȱsinceȱsubstitutionȱandȱincomeȱeffectsȱmoveȱinȱoppositeȱdirectionǯȱHoweverǰȱweȱexpectȱ

aȱdeclineȱinȱinpatientȬPPSȱbundlesȱdueȱtoȱstrongerȱsubstitutionȱeffectsȱversusȱincomeȱeffectsǯȱ

Inȱ sumǰȱ substitutionȱ effectsȱ areȱ dominantȱ andȱ determineȱ theȱ directionȱ ofȱ volumeȱ changesȱ

whereasȱincomeȱeffectsȱmodifyȱtheȱmagnitudeȱofȱtheȱchangesǯ 

ǽTableȱ1Ǿ 

Furthermoreǰȱtheȱsubstitutionȱeffectsȱcouldȱbeȱstrongerȱamongȱprovidersȱfacingȱaȱheavyȱ

 
10ȱ Itȱisȱfeasibleǰȱbutȱnotȱrationalǰȱtoȱdoȱsubstitutionsȱacrossȱbothȱtheȱtypeȱofȱproceduresȱandȱcaresǰȱgivenȱtheȱmoreȱ
convenientȱprocedureȬbasedȱandȱcareȬbasedȱsubstitutionsǯȱ  



financialȱburdenȯaȱhigherȱshareȱofȱinpatientȱrevenueȱcoveredȱbyȱtheȱPPSȱbundlesǯ11ȱ Inȱlightȱ

ofȱMcGuireȱǭȱPaulyȱ ǻ1şş1Ǽǰȱprovidersȱwillȱ reactȱmoreȱ substantiallyȱ toȱ aȱpriceȱ cutȱwhenȱ itȱ

happensȱtoȱaȱserviceȱwithȱaȱlargerȱshareȱinȱrevenuesǯȱWeȱthusȱhypothesizeȱaȱgreaterȱvolumeȱ

changeȱforȱprovidersȱwhoȱareȱmoreȱheavilyȬburdenedȱunderȱtheȱhybridȱpaymentȱsystemǯ 

Finallyǰȱweȱexpectȱaȱdeteriorationȱinȱtheȱhealthȱoutcomeȱofȱtheȱhybridȱpaymentȱsystemȱinȱ

comparisonȱ withȱ aȱ pureȱ FFSȱ becauseȱ theȱ procedureȬbasedȱ andȱ careȬbasedȱ substitutionȱ

manipulatesȱtheȱorderȱandȱcontentsȱofȱproceduresǰȱrespectivelyǯȱHoweverǰȱtheȱdeteriorationȱ

shouldȱnotȱbeȱasȱsevereȱasȱaȱpureȱPPSǰȱsinceȱtheȱsubstitutionsȱdoȱnotȱinduceȱfewerȱproceduresȱ

toȱpatientsǯ 

 

3. Da�aȱandȱMea���emen�� 

Weȱ useȱ threeȱ nationallyȱ representativeȱ datasetsȱ collectedȱ byȱ theȱ Ministryȱ ofȱ Healthǰȱ

LabourȱandȱWelfareǯȱToȱanalyzeȱtheȱeffectȱofȱtheȱsubstitutionȱbehaviorsȱonȱcostsǰȱweȱemployȱ

theȱ1şş7Ȭ2010ȱuniversalȱhealthȱinsuranceȱclaimsǰȱnamedȱStatisticsȱofȱMedicalȱCareȱActivitiesǯȱ

TheȱclaimsȱdataȱwereȱcollectedȱeveryȱJuneȱfromȱrandomlyȱselectedȱmedicalȱinstitutionsȱfromȱ

1ş84ȱtoȱ2010ǯȱAnȱadvantageȱofȱtheȱclaimsȱdataȱisȱthatȱtheȱJapaneseȱnationalȱfeeȱscheduleȱunifiesȱ

theȱfeeȱforȱeachȱprocedureǰȱwhichȱenablesȱanȱaccurateȱmonetaryȱvalueȱofȱeachȱprocedureǯ12ȱ Toȱ

examineȱ theȱ healthȱ effectȱ ofȱ theȱ substitutionȱ behaviorsǰȱ weȱ useȱ theȱ 1şş6Ȭ2010ȱ Dischargeȱ

RecordsȱofȱPatientȱSurveyȱlinkedȱtoȱtheȱStaticȱSurveyȱofȱMedicalȱInstitutionsǯȱTheȱsurveysȱhaveȱ

beenȱconductedȱtrienniallyȱsinceȱ1ş84ǯȱTheȱdischargeȱrecordsȱthoroughlyȱdocumentȱinpatientȱ

episodesȱofȱpatientsȱwhoȱwereȱdischargedȱinȱSeptemberȱofȱeveryȱsurveyȱyearȱfromȱrandomlyȱ

selectedȱ medicalȱ institutionsǯȱ Theȱ medicalȱ institutionȱ surveyȱ summarizesȱ theȱ necessaryȱ

informationȱofȱallȱmedicalȱinstitutionsȱinȱJapanȱonȱOctoberȱ1ȱofȱeveryȱsurveyȱyearǯ 

 
11ȱ Althoughȱincomeȱeffectsȱwouldȱalsoȱbeȱlargerȱamongȱprovidersȱwithȱheavyȱfinancialȱburdenǰȱweȱdoȱnotȱexplicitlyȱ
discussȱitȱbecauseȱtheȱoverallȱmagnitudeȱofȱincomeȱeffectsȱareȱsmallǯ 
12ȱ Itȱ isȱmuchȱmoreȱchallengingȱ toȱdoȱsoȱforȱ theȱhealthcareȱ systemȱwithoutȱuniversalȱcoverageȱorȱuniformȱpriceȱ
scheduleȱsinceȱaȱprocedureȱisȱpricedȱdifferentlyȱacrossȱinsurersǰȱandȱtheȱclaimsȱareȱcommonlyȱincompleteǯ 



 

3.1. T�ea�men�ȱandȱcon��olȱg�o�p� 

Toȱ constructȱ theȱ treatmentȱ groupǰȱweȱ extractȱ theȱ 82ȱ acuteȬcareȱ hospitalsȱ basedȱ onȱ theȱ

uniqueȬhospitalȱ identifiersȱassignedȱuniformlyȱacrossȱ theȱ threeȱdatasetsǯ13ȱ Toȱconstructȱ theȱ

controlȱgroupǰȱweȱextractȱacuteȬcareȱhospitalsȱthatȱneverȱadoptedȱtheȱhybridȱpaymentȱsystemȱ

untilȱ2010ǯȱNamelyǰȱweȱexcludeȱacuteȬcareȱhospitalsȱvoluntarilyȱadoptingȱtheȱhybridȱsystemȱ

sinceȱAprilȱ2004ȱandȱexcludeȱallȱtheȱotherȱtypesȱofȱmedicalȱ institutionsȱǻAppendixȱAǼǯ14ȱ Weȱ

finallyȱextractȱaȱsampleȱofȱ152ǰ316ȱinpatientȱrecordsȱandȱ508ǰ324ȱoutpatientȱrecordsȱfromȱtheȱ

claimsȱdataȱandȱaȱsampleȱofȱ1ǰ62şǰ842ȱdischargedȬpatientsȱrecordsȱfromȱtheȱpatientȱsurveyǯȱ  

Theȱtreatmentȱgroupȱisȱselectedȱbyȱtheȱgovernmentǰȱandȱthusȱmayȱsufferȱfromȱtheȱissueȱofȱ

selectionǯȱWeȱ assumeȱ theȱ differencesȱ inȱ characteristicsȱ betweenȱ theȱ treatmentȱ andȱ controlȱ

groupsȱ areȱ inherentȱ andȱnotȱ affectedȱbyȱ theȱpaymentȱ reformǯȱThusǰȱweȱuseȱ hospitalȱ fixedȱ

effectsȱ toȱcaptureȱ theȱunobservedȱdifferencesȱ ǻseeȱSectionȱ4ǼǯȱAppendixȱDȱrelaxesȱtheȱ timeȬ

invariantȱ assumptionȱ byȱ includingȱ interactionȱ termsȱ betweenȱ hospitalȱ fixedȱ effectsȱ andȱ aȱ

linearȱyearȱtrendǰȱwhichȱcapturesȱtheȱtrendsȱinȱoutcomesȱcausedȱbyȱunobservedȱtimeȬvariantȱ

hospitalȱcharacteristicsǯȱAppendixȱDȱdemonstratesȱsimilarȱresultsȱtoȱtheȱmainȱfindingsǯ 

 

3.2. O��comeȱ�a�iable� 

Weȱfirstȱgenerateȱaȱsetȱofȱprocedureȱdummiesǰȱtakingȱtheȱvalueȱofȱoneȱifȱtheȱprocedureȱisȱ

performedȱatȱ leastȱonceȱ inȱaȱ claimȱrecordȱandȱzeroȱotherwiseǰȱ separatelyȱ forȱ inpatientȱandȱ

outpatientȱcareǯȱTheyȱmeasureȱhowȱsubstitutionȱbehaviorsȱaffectȱtheȱprobabilityȱofȱperformingȱ

proceduresȱatȱPPSȱbundlesȱandȱFFSȱcarveȬoutsǯȱ  

WeȱthenȱmeasureȱtheȱeffectȱonȱmedicalȱpaymentsȱforȱtheȱPPSȱbundlesȱǻPPSȱpaymentǼȱandȱ

 
13ȱ Weȱverifyȱtheȱidentifiersȱofȱtheȱ82ȱacuteȬcareȱhospitalsȱbyȱrecognizingȱtheȱhospitalȱnamesǯ 
14ȱ ForȱtheȱacuteȬcareȱhospitalsǰȱweȱalsoȱexcludeȱrecordsȱofȱnonȬacuteȱinpatientȱcareǱȱ infectiousȬdiseaseȱinpatientǰȱ
psychiatricȱ inpatientǰȱ longȬtermȬcareȱ inpatientǰȱ andȱ tuberculosisȱ inpatientǯȱ Weȱ alsoȱ excludeȱ recordsȱ fromȱ
psychiatricȱhospitalsǰȱhospitalsȱwithȱbedsȱforȱlongȬtermȱcareǰȱhospitalsȱwithȱtuberculosisȱbedsǰȱelderlyȱhospitalsǰȱ
andȱallȱtypesȱofȱclinicsȱwithȱbedsǯ 



theȱFFSȱcarveȬoutsȱǻFFSȱpaymentǼǰȱseparatelyȱforȱinpatientȱandȱoutpatientȱcareǯȱEachȱofȱtheȱ

paymentsȱisȱaȱsumȱofȱgovernmentȱreimbursementsȱandȱpatientȱcopaymentsǰȱequivalentȱtoȱtheȱ

hospitalȱ revenueǯȱ Twoȱ pointsȱ areȱ worthȱ clarifyingǯȱ Firstǰȱ theȱ inpatientȬPPSȱ paymentȱ isȱ

calculatedȱ withoutȱ multiplyingȱ theȱ adjustmentȱ factorǯ 15ȱȱ Furthermoreǰȱ theȱ outpatientȬPPSȱ

paymentǰȱdespiteȱnamedȱafterȱPPSǰȱisȱpaidȱthroughȱFFSǯȱWeȱfurtherȱderiveȱtheȱtotalȱmedicalȱ

paymentȱ asȱ aȱ summationȱ ofȱ theȱ PPSȱ andȱ FFSȱ paymentsȱ toȱ examineȱ howȱ theȱ substitutionȱ

behaviorsȱaffectȱtheȱfinalȱcostǯ 

ToȱmeasureȱtheȱcorrespondingȱhealthȱeffectǰȱweȱuseȱaȱfiveȬlevelȱcategoricalȱhealthȱoutcomeȱ

ofȱ patientsȱ atȱ dischargeȱ ǻcuredǰȱ improvedǰȱ unchangedǰȱ worseȦdeadǰȱ andȱ othersǼǰȱ whichȱ isȱ

evaluatedȱbyȱphysiciansȱinȱchargeǯ16ȱ Theȱhealthȱoutcomeȱisȱgeneratedȱseparatelyȱforȱsurgicalȱ

patientsȱandȱnonȬsurgicalȱpatientsǯ 

 

3.3. He�e�ogenei�¢ȱb¢ȱfinancialȱb��den 

Weȱ allowȱ theȱ magnitudeȱ ofȱ substitutionȱ behaviorsȱ toȱ varyȱ acrossȱ theȱ degreeȱ ofȱ theȱ

hospitalȂsȱ financialȱ burdenǯȱ Itȱ isȱ measuredȱ withȱ aȱ threeȬlevelȱ categoricalȱ variableȱ

correspondingȱtoȱtheȱtercilesȱofȱtheȱshareȱofȱhospitalȱinpatientȱrevenuesȱcoveredȱbyȱtheȱPPSȱ

bundlesȱpriorȱtoȱtheȱhybridȱpaymentȱsystemǯȱTheȱhigherȱtheȱ levelǰȱ theȱheavierȱtheȱfinancialȱ

burdenǯ 

 

3.4. Pa�ien�ȱandȱho�pi�alȱcha�ac�e�i��ic� 

WeȱcontrolȱforȱpatientȱandȱhospitalȱcharacteristicsȱtoȱadjustȱforȱpotentialȱcaseȬmixȱchangesȱ

acrossȱtreatmentȱandȱcontrolȱgroupsȱbeforeȬafterȱtheȱintroductionȱofȱhybridȱpaymentȱsystemǯȱ

Patientȱcharacteristicsȱareȱgenderǰȱageȱinȱyearsǰȱdiagnosisǰȱtypeȱofȱinsurersǰȱlevelȱofȱinsuranceȱ

 
15ȱ Asȱdiscussedȱaboveǰȱtheȱadjustmentȱfactorȱisȱintrinsicallyȱinflationaryȱandȱthusȱmayȱleadȱtoȱanȱunderestimateȱofȱ
theȱdeclineȱinȱinpatientȬPPSȱpaymentǯ 
16ȱ PatientsȱbeingȱworseȬoffȱorȱdeadȱareȱclassifiedȱintoȱoneȱcategoryȱtoȱensureȱsufficientȱobservationsȱforȱanalysesǯȱ  



coverageǰȱ typeȱ ofȱ surgeryȱ ifȱ aȱ patientȱ underwentȱ surgeryǰȱ andȱ publicȱ assistanceȱ statusǯ17ȱ

HospitalȱcharacteristicsȱareȱtheȱnumberȱofȱbedsǰȱhospitalȱownershipȱǻpublicȱorȱprivateǼǰ18ȱ theȱ

numberȱofȱhospitalizedȱpatientsȱonȱOctoberȱ1ǰȱandȱtheȱuniversityȱhospitalȱstatusǯ19 

 

4. E��ima�ionȱS��a�eg¢ 

We apply a difference-in-difference (DID) approach to identify the substitution behaviors 

at procedure and payment level. At the procedure level, we test changes in the probability of 

performing PPS bundles and FFS carve-outs separately for inpatient and outpatient care, 

using logistic regressions,  

forȱ procedureȱ ȱȱ toȱ patientȱ ȱȱ atȱ hospitalȱ ȱȱ inȱ timeȱ ȱǯȱ Outcomesȱ ofȱ equationȱ ǻ1Ǽȱ areȱ theȱ

procedureȱdummiesǯȱSuperscriptȱ ȱ andȱ ȱ strandsȱforȱtheȱPPSȱbundlesȱandȱFFSȱcarveȬoutsǰȱ

respectivelyǯȱ ȱ isȱaȱvectorȱofȱyearȱdummiesȱcontrollingȱforȱtheȱyearȱfixedȱeffectȱǻFEǼȱandȱ ȱ

isȱaȱvectorȱofȱhospitalȱdummiesȱforȱtheȱhospitalȱFEǯȱ ȱ isȱtheȱsetȱofȱpatientȱcharacteristicsǯȱ

Itȱ alsoȱ includesȱ aȱ setȱ ofȱ interactionȱ termsȱ betweenȱ theȱ diagnosisȱ andȱ otherȱ patientȱ

characteristicsǯȱ ȱ isȱaȱsetȱofȱhospitalȱcharacteristicsǯȱ ȱ equalsȱtoȱoneȱforȱtreatmentȱ

hospitalsȱinȱyearsȱafterȱtheȱhybridȱpaymentȱsystemȱinitiatedȱandȱzeroȱotherwiseǯȱ ȱ isȱtheȱ

errorȱtermǯȱ ȱ isȱtheȱcoefficientȱofȱinterestǯȱAccordingȱtoȱtheȱframeworkǰȱweȱexpectȱ

ȱȱ forȱ inpatientȱ careȱ andȱ ȱȱ forȱ outpatientȱ careȱ ǻprocedureȬbasedȱ substitutionǼǰȱ andȱ

ȱȱ forȱ inpatientȱ careȱ ǻcareȬbasedȱ substitutionǼǯȱWeȱ reportȱ theȱmarginalȱ effectȱ ofȱ eachȱ

 
17ȱ Levelȱofȱinsuranceȱcoverageǰȱtypeȱofȱsurgeryȱifȱtheȱpatientȱunderwentȱsurgeryǰȱandȱbeingȱpublicȱassistedȱorȱnotȱ
areȱavailableȱonlyȱinȱtheȱpatientȱsurveyǯ 
18ȱ PublicȱhospitalȱrefersȱtoȱhospitalsȱownedȱbyȱfollowingȱentitiesǱȱnationalǰȱprefecturalǰȱorȱmunicipalȱgovernmentǲȱ
theȱministryȱofȱhealthǰȱlaborȱandȱwelfareǲȱtheȱfederationȱofȱnationalȱhealthȱinsuranceȱassociationsǲȱtheȱfederationȱofȱ
employeesȇȱhealthȱinsuranceȱassociationsǲȱtheȱfederationȱofȱagriculturalȱcooperativeȱassociationsǲȱnationalȱhospitalȱ
organizationǲȱnationalȱorganizationȱofȱemployeeȂsȱwelfareǯ 
19ȱ TheȱnumberȱofȱhospitalizedȱpatientsȱonȱOctoberȱ1ȱandȱ theȱuniversityȱhospitalȱstatusȱareȱavailableȱonlyȱinȱtheȱ
surveyȱofȱmedicalȱinstitutionsǯȱ  



procedureǯ 

Atȱtheȱpaymentȱlevelǰȱweȱexamineȱchangesȱinȱmedicalȱpaymentȱseparatelyȱforȱinpatientȱ

andȱoutpatientȱcareǰ 

Forȱ simplicityǰȱweȱdefineȱ ȱ asȱ theȱ fixedȱeffectsȱandȱ theȱ timeȬvaryingȱcharacteristicsȱ

presentedȱinȱequationȱǻ1ǼǯȱOutcomesȱareȱtheȱlogȬscaledȱPPSȱandȱFFSȱpaymentsǲȱsuperscriptȱ ȱ

andȱ ȱȱ strandsȱ forȱ theȱ paymentȱ typeǰȱ respectivelyǯȱ Weȱ conductȱ ordinaryȱ leastȱ squaresȱ

regressionsǯȱ ȱȱ isȱ theȱ coefficientȱ ofȱ interestǯȱ Weȱ expectȱ ȱȱ forȱ inpatientȱ careȱ andȱ

ȱȱ forȱ outpatientȱ careȱ ǻprocedureȬbasedȱ substitutionǼǰȱ andȱ ȱȱ forȱ inpatientȱ careȱ

ǻcareȬbasedȱsubstitutionǼǯȱEstimationsȱonȱtheȱtotalȱpaymentȱareȱduplicatesȱofȱequationȱǻ2ǼǯȱTheȱ

directionȱofȱtheȱchangeȱinȱinpatientȬtotalȱpaymentȱisȱnotȱimmediatelyȱclearȱaccordingȱtoȱtheȱ

frameworkǰȱ whereasȱ weȱ expectȱ theȱ outpatientȬtotalȱ paymentȱ movesȱ upwardsǯȱ Basedȱ onȱ

equationȱǻ2Ǽǰȱweȱfurtherȱallowȱheterogeneousȱeffectsȱacrossȱhospitalȱfinancialȱburdenǰ 

where  measures the three levels of hospital financial burden (light, moderate, and 

heavy). We expect  for both inpatient and outpatient care. 

Finally, we investigate the health consequences of the substitution behaviors for surgical and 

non-surgical discharged patients, using multinomial logistic regressions, 

whereȱ ȱ ȱ isȱ theȱ fiveȬlevelȱ healthȱ

outcomeǯȱ ȱ andȱ ȱ areȱtheȱyearȱandȱhospitalȱFEsǯȱ ȱ andȱ ȱ areȱpatientȱandȱhospitalȱ

characteristicsǯȱ Forȱ surgicalȱ patientsǰȱ ȱȱ alsoȱ controlsȱ forȱ interactionsȱ betweenȱ theȱ

diagnosisȱandȱtheȱtypeȱofȱsurgeryǯȱ ȱ isȱidenticallyȱdefinedȱasȱinȱequationȱǻ1Ǽǰȱandȱ ȱ isȱ



theȱcoefficientȱofȱinterestǯȱWeȱexpectȱdownwardȱshiftsȱfromȱbeingȱcuredȱtoȱlowerȱcategoriesǰȱ

attributingȱtoȱtheȱsubstitutionȱbehaviorsǯȱLikeȱforȱequationȱǻ3Ǽǰȱweȱfurtherȱallowȱ ȱ toȱvaryȱ

acrossȱ differentȱ levelsȱ ofȱ hospitalȱ financialȱ burdenǯȱ Weȱ expectȱ greaterȱ deteriorationsȱ forȱ

hospitalsȱwithȱaȱheavierȱfinancialȱburdenǯȱInȱallȱtheȱestimationsǰȱweȱreportȱtheȱmarginalȱeffectȱ

forȱeachȱcategoryȱofȱtheȱhealthȱoutcomeǯ 

 

5. Re��l� 

5.1. De�c�ip�i�eȱ��a�i��ic� 

Tableȱ 2ȱ describesȱ theȱ outcomeȱ variablesǯȱ Panelȱ Aȱ summarizesȱ theȱ probabilityȱ ofȱ

performingȱeachȱprocedureǯȱForȱinpatientȱcareǰȱtheȱtreatmentȱperformsȱfewerȱproceduresȱatȱ

PPSȱbundlesȱ andȱmoreȱproceduresȱ atȱFFSȱ carveȬoutsȱ thanȱ theȱ controlǯȱForȱ outpatientȱ careǰȱ

converselyǰȱtheȱtreatmentȱperformsȱmoreȱPPSȱbundlesȱthanȱtheȱcontrolǯȱDiscrepanciesȱforȱtheȱ

outpatientȬFFSȱ carveȬoutsȱ areȱ lessȱ evidentǱȱ theȱ treatmentȱ performsȱ moreȱ forȱ someȱ ǻeǯgǯǰȱ

psychotherapyǼȱandȱfewerȱforȱtheȱothersȱǻeǯgǯǰȱrehabilitationǼǯȱPanelȱBȱshowsȱthatȱtheȱtreatmentȱ

receivesȱlargerȱinpatientȱpaymentsȱthanȱtheȱcontrolǯȱInȱparticularǰȱtheȱaverageȱinpatientȬFFSȱ

paymentȱ ofȱ theȱ treatmentȱ isȱ moreȱ thanȱ twiceȱ ofȱ theȱ controlǯȱ Inȱ contrastǰȱ thereȱ isȱ littleȱ

differencesȱinȱoutpatientȱpaymentsȱbetweenȱtheȱtwoǯȱInȱPanelȱCǰȱtheȱtreatmentȱreportsȱaȱlowerȱ

rateȱ ofȱ dischargingȱ patientsȱ withȱ symptomsȱ curedȱ thanȱ theȱ controlǯȱ Interestinglyǰȱ theȱ

treatmentȱalsoȱreportsȱaȱlowerȱrateȱofȱdischargingȱpatientsȱwithȱsymptomsȱworseȬoffȱorȱdeadȱ

thanȱtheȱcontrolǯ 

ǽTableȱ2Ǿ 

WeȱdescribeȱtheȱdetailsȱofȱtheȱpatientȱandȱhospitalȱcharacteristicsȱinȱAppendixȱBǯȱAȱkeyȱ

questionȱisȱwhetherȱtheȱhybridȱpaymentȱsystemȱaltersȱcaseȬmixȱinȱtheȱtreatmentȱandȱcontrolǰȱ

givenȱthatȱtheȱtreatmentȱmayȱbeȱmoreȱwillingȱtoȱacceptȱpatientsȱrequiringȱmoreȱFFSȱcarveȬ

outsǯȱInȱAppendixȱCǰȱweȱpresentȱaȱbeforeȬafterȱcomparisonȱofȱtheȱproportionsȱofȱdiagnosesȱforȱ



theȱtwoȱgroupsǯȱTheȱtreatmentȱsharesȱaȱsimilarȱtrendȱwithȱtheȱcontrolȱ inȱacceptingȱvariousȱ

typesȱofȱdiseasesǰȱindicatingȱtheȱcaseȬmixȱmanipulationȱisȱtrivialǯ 

 

5.2. E�en�ȱ���d¢ 

AnotherȱcriticalȱquestionǰȱwhenȱapplyingȱaȱDIDȱapproachǰȱisȱwhetherȱtheȱcommonȱtrendȱ

assumptionȱisȱsatisfiedǯȱInȱthisȱsectionǰȱweȱconductȱanȱeventȱstudyȱonȱmedicalȱpaymentȱandȱ

healthȱ outcomesȱ toȱ showȱ graphicalȱ evidenceȱ ofȱ periodicȱ changesȱ inȱ outcomeȱ variablesȱ

betweenȱ theȱ treatmentȱ andȱ controlǯȱWeȱ replaceȱ theȱ ȱȱ inȱ equationȱ ǻ2Ǽȱ andȱ ǻ4Ǽȱwithȱ aȱ

treatmentȱdummyȱinteractedȱwithȱyearȱdummiesȱwithȱtheȱreferenceȱyearȱasȱ2002ȱǻaȱyearȱbeforeȱ

theȱinitiationǼǯ20ȱ  

ǽFigureȱ1Ǿ 

Figureȱ1ȱillustratesȱtheȱresultsȱforȱinpatientȱpaymentsȱǻA1ȬA3ǼǰȱoutpatientȱpaymentsȱǻB1Ȭ

B3ǼǰȱandȱtheȱprobabilityȱofȱbeingȱcuredȱandȱworseȦdeadȱforȱnonȬsurgicalȱpatientsȱǻC1ȬC2Ǽȱandȱ

surgicalȱ patientsȱ ǻD1ȬD2Ǽǯȱ Theȱ yȬaxesȱ shareȱ aȱ uniformȱ scaleȱ withinȱ panelsȱ forȱ visualȱ

comparabilityǰȱ exceptȱ forȱ thatȱ ofȱA2ǯȱ Theȱ figuresȱ supportȱ theȱ commonȱ trendȱ assumptionȱ

becauseȱtheȱestimatesȱareȱstatisticallyȱindifferentȱtoȱzeroȱinȱallȱyearsȱbeforeȱtheȱinitiationǯȱSinceȱ

2002ȱisȱ theȱreferenceȱyearǰȱ theȱȃzeroȄȱestimatesȱalsoȱrevealȱnoȱanticipationȱtoȱtheȱ initiationǯȱ

Moreoverǰȱ theȱeffectsȱappearȱ toȱbeȱpermanentȱ ratherȱ thanȱ transitoryȱbecauseȱ theȱ increasesȬ

decreasesȱasȱofȱ ȱ doȱnotȱrevertȱtoȱzeroǯȱInȱsumǰȱtheȱeventȱstudyȱsuggestsȱthatȱDIDȱisȱanȱ

appropriateȱapproachȱforȱthisȱstudyǯ 

 

5.3. Mainȱ�e��l�� 

5.3.1. S�b��i���ionȱbeha�io�� 

Figureȱ2ȱpresentsȱtheȱmarginalȱeffectsȱofȱtheȱhybridȱpaymentȱsystemȱonȱtheȱprobabilityȱofȱ

 
20ȱ TheȱyearȱrangeȱvariesȱacrossȱequationsȱdueȱtoȱtheȱdifferentȱdatasetsȱtoȱuseǯȱInȱequationȱǻ1Ǽǰȱitȱincludesȱsixȱyearsȱ
beforeȱadoptionȱtoȱsevenȱyearsȱafterȱǻT = −6ȱ toȱ 7ǰȱwhereȱ T = 0ȱ isȱtheȱyearȱ2003ǼǯȱInȱequationsȱǻ6Ǽǰȱ T′ = −7ȱ toȱ 11ȱ
andȱ T′ = 0ȱ isȱtheȱyearȱ2003ǯȱ  



performingȱPPSȱbundlesȱǻPanelȱAǼȱandȱFFSȱcarveȬoutsȱǻPanelȱBǼȱatȱinpatientȱandȱoutpatientȱ

careǯȱ PanelȱAȱ showsȱ thatǰȱ overallǰȱ theȱ hybridȱ paymentȱ systemȱ reducesȱ theȱ probabilityȱ ofȱ

performingȱPPSȱbundlesȱatȱinpatientȱcareǯȱForȱinstanceǰȱtheȱsystemȱreducesȱtheȱprobabilityȱofȱ

performingȱ inpatientȱ diagnosticȱ imaginingȱ ǻcomputedȱ tomographyȱ orȱmagneticȱ resonanceȱ

imagingǰȱCTȦMRIǼȱbyȱ24ǯ5ȱpercentageȱpointsǯȱCorrespondingȱtoȱtheȱdeclineǰȱthereȱisȱanȱoverallȱ

increaseȱinȱtheȱprobabilityȱofȱperformingȱPPSȱbundlesȱatȱoutpatientȱcareǰȱeǯgǯǰȱtheȱprobabilityȱ

ofȱperformingȱoutpatientȱCTȦMRIȱincreasesȱbyȱ5ǯ6ȱpercentageȱpointsǯȱPanelȱBȱshowsȱthatȱtheȱ

hybridȱsystemȱincreasesȱ theȱprobabilityȱofȱperformingȱFFSȱcarveȬoutsȱatȱbothȱinpatientȱandȱ

outpatientȱcareǯȱAsȱexpectedǰȱtheȱmagnitudesȱareȱlargerȱatȱinpatientȱthanȱoutpatientȱcareǯȱForȱ

instanceǰȱ theȱincreaseȱinȱtheȱprobabilityȱofȱperformingȱtreatmentsȱpricedȱoverȱUSǞ100ȱisȱ3ǯ0ȱ

percentageȱpointsȱforȱinpatientȱcareǰȱbutȱnoȱeffectȱisȱdetectedȱforȱoutpatientȱcareǯȱ  

ǽFigureȱ2Ǿ 

TheȱfindingsȱfromȱFigureȱ2ȱareȱconsistentȱwithȱtheȱprocedureȬbasedȱsubstitutionȱbyȱwhichȱ

providersȱmoveȱtheȱinpatientȬPPSȱbundlesȱtoȱoutpatientȱcareǰȱforȱexampleǰȱmovingȱCTȦMRIȱ

diagnosticȱimagingȱfromȱinpatientȱtoȱoutpatientȱcareǯȱTheȱmagnitudeȱofȱtheȱsubstitutionȱvariesȱ

acrossȱ proceduresǰȱ withȱ twoȱ ofȱ theȱ highestȱ injectionsȱ andȱ diagnosticȱ imagingǯȱ Theseȱ twoȱ

proceduresȱareȱrelativelyȱfastȱtoȱperformǰȱlowȱcostǰȱandȱnonȬriskyǯȱGivenȱtheȱnatureȱofȱtheseȱ

proceduresǰȱ providersȱ preferȱ toȱmanipulateȱ PPSȱ proceduresȱ thatȱ haveȱ littleȱ drawbacksȱ inȱ

orderȱtoȱincreaseȱrevenueȱatȱlowȱhealthȱrisksǯ 

Providersȱalsoȱreactȱtoȱtheȱpriceȱcutsȱbyȱmovingȱmoreȱintoȱtheȱ inpatientȬFFSȱcarveȬoutsȱ

ǻcareȬbasedȱ substitutionǼǰȱ particularlyȱ forȱ lessȱ riskyȱ proceduresȱ likeȱ psychotherapyǰȱ orȱ forȱ

inherentlyȱexpensiveȱtreatmentsȱlikeȱtreatmentsȱpricedȱoverȱUSǞ100ǯȱInȱsumǰȱprovidersȱpreferȱ

toȱsubstituteȱPPSȱproceduresȱwithȱotherȱFFSȱproceduresȱthatȱareȱsafeȱandȱexpensiveǯ 

ǽTableȱ3Ǿ 

NextǰȱTableȱ3ȱshowsȱtheȱpaymentȱchangesȱowingȱtoȱtheȱendogenousȱresponseȱofȱphysicianȱ

practiceǯȱInȱPanelȱAǰȱColumnȱǻ1Ǽȱtoȱǻ3ǼȱreportȱtheȱchangesȱinȱPPSȱpaymentǰȱFFSȱpaymentǰȱandȱ



totalȱ paymentȱ atȱ inpatientȱ careǰȱ respectivelyǯȱ Columnȱ ǻ4Ǽȱ toȱ ǻ6Ǽȱ reportȱ theȱ correspondingȱ

changesȱatȱoutpatientȱcareǯȱColumnȱǻ1Ǽȱandȱǻ4Ǽȱshowȱthatȱtheȱhybridȱpaymentȱsystemȱreducesȱ

inpatientȬPPSȱpaymentȱbyȱ10ǯşƖȱandȱincreasesȱoutpatientȬPPSȱpaymentȱbyȱ20ǯ0ƖǯȱConsistentȱ

withȱ Figureȱ 2ǰȱ theȱ oppositeȱ changeȱ inȱ PPSȱ paymentsȱ acrossȱ theȱ typeȱ ofȱ careȱ reflectsȱ theȱ

procedureȬbasedȱsubstitutionǯȱColumnȱǻ2ǼȱfurtherȱshowsȱthatȱtheȱsystemȱincreasesȱinpatientȬ

FFSȱpaymentȱbyȱ81ǯ3ƖǯȱTheȱoppositeȱchangesȱbetweenȱPPSȱandȱFFSȱpaymentsȱatȱ inpatientȱ

careȱ reflectsȱ theȱ careȬbasedȱ substitutionǯȱ Columnȱ ǻ5Ǽȱ showsȱ noȱ effectȱ onȱ outpatientȬFFSȱ

paymentǯȱFinallyǰȱColumnȱǻ3Ǽȱandȱǻ6Ǽȱshowȱthatȱ theȱsystemȱdoesȱnotȱreduceȱinpatientȬtotalȱ

paymentȱandȱincreasesȱoutpatientȬtotalȱpaymentȱbyȱ12ǯ2Ɩǯ 

Theȱmagnitudeȱofȱ theȱcareȬbasedȱsubstitutionȱisȱmuchȱlargerȱthanȱ theȱprocedureȬbasedȱ

substitutionȱǻ81ǯ3Ɩȱversusȱ20ǯ0ƖǼǯȱThisȱcanȱbeȱattributedȱtoȱtheȱfactȱ thatȱtheȱsizeȱofȱ theȱFFSȱ

paymentȱisȱmuchȱsmallerȱthanȱtheȱPPSȱpaymentȱǻseeȱTableȱ2ǼǯȱThisȱcanȱalsoȱbeȱexplainedȱbyȱ

theȱfactȱ thatȱ theȱFFSȱcarveȬoutsȱareȱgenerallyȱmoreȱexpensiveȱthanȱtheȱPPSȱbundlesǯȱAȱunitȱ

increaseȱinȱtheȱmoreȱexpensiveȱinpatientȬFFSȱcarveȬoutsȱwouldȱleadȱtoȱaȱmuchȱlargerȱincreaseȱ

inȱtheȱpaymentsȱthanȱaȱunitȱincreaseȱinȱtheȱoutpatientȬPPSȱbundlesǯȱFurthermoreǰȱthereȱisȱnoȱ

increaseȱ inȱ theȱ outpatientȬFFSȱ paymentǰȱ whichȱ isȱ consistentȱ withȱ ourȱ assumptionȱ thatȱ

providersȱdoȱnotȱsubstituteȱacrossȱbothȱtheȱtypeȱofȱcareȱandȱprocedureǯ 

 

5.3.2. He�e�ogeneo��ȱeffec��ȱonȱpa¢men�� 

PanelȱBȱofȱTableȱ3ȱreportsȱtheȱheterogeneousȱeffectsȱofȱtheȱhybridȱsystemȱonȱpaymentsȱbyȱ

theȱfinancialȱburdenȱofȱprovidersǯȱForȱlightlyȬburdenedȱprovidersǰȱtheȱhybridȱpaymentȱsystemȱ

reducesȱ inpatientȬPPSȱpaymentȱbyȱ13ǯşƖǰȱ increasesȱoutpatientȬPPSȱpaymentȱbyȱ1şǯ3Ɩȱandȱ

inpatientȬFFSȱpaymentȱbyȱ65ǯ3ƖǰȱreflectingȱtheȱprocedureȬbasedȱandȱcareȬbasedȱsubstitutionǰȱ

respectivelyǯȱ Stillǰȱ thereȱ isȱ noȱ effectȱ onȱ theȱ outpatientȬFFSȱ paymentǯȱ Takenȱ togetherǰȱ theȱ

outpatientȬtotalȱ paymentȱ increasesȱ byȱ 13ǯ0Ɩǯȱ Forȱ moderatelyȬburdenedȱ providersǰȱ theȱ

magnitudesȱ ofȱ theȱ substitutionȱ behaviorsȱ areȱ closeȱ toȱ thoseȱ lightlyȬburdenedǯȱ ForȱheavilyȬ



burdenedȱprovidersǰȱ howeverǰȱ theȱmagnitudesȱ jumpȱupȱ toȱ aȱ notablyȱhigherȱ levelȱ thanȱ theȱ

otherȱtwoǯȱParticularlyǰȱforȱthemǰȱtheȱcareȬbasedȱsubstitutionȱisȱoverwhelminglyȱlargeȱǻş6ǯ3ƖǼǰȱ

surpassingȱ theȱ reductionȱ inȱ theȱ inpatientȬPPSȱ paymentȱ andȱ drivingȱupȱ theȱ inpatientȬtotalȱ

paymentȱbyȱ8ǯşƖǯȱTheȱprocedureȬbasedȱsubstitutionȱalsoȱisȱtheȱlargestȱforȱheavilyȬburdenedȱ

providersȱǻ22ǯ0ƖǼǯȱFurthermoreǰȱheavilyȬburdenedȱprovidersȱsubstituteȱacrossȱbothȱtheȱtypeȱ

ofȱcareȱandȱprocedureǯȱNamelyǰȱtheȱoutpatientȬFFSȱpaymentȱincreasesȱbyȱ4ǯ0Ɩǯ 

Overallǰȱ theȱ resultsȱ suggestȱ thatȱ theȱ hybridȱ paymentȱ systemȱ inducesȱ theȱ heaviestȱ

burdenedȱ providersȱ toȱ experienceȱ theȱ largestȱmagnitudeȱ responseǯȱOnȱ theȱ oneȱ handǰȱ thisȱ

couldȱbeȱexplainedȱbyȱheterogeneityȱinȱsubstitutionȱeffectǰȱiǯeǯǰȱtheȱincentivesȱtoȱsubstituteȱPPSȱ

proceduresȱwithȱFFSȱproceduresȱisȱgreaterȱforȱprovidersȱwhoȱareȱmoreȱfinanciallyȱdistressedǯȱ

Onȱtheȱotherȱhandǰȱthisȱcouldȱbeȱaȱresultȱofȱaȱ largerȱ incomeȱeffectǯȱProvidersȱwithȱaȱhigherȱ

shareȱofȱinpatientȬPPSȱpaymentȱwouldȱexperienceȱaȱgreaterȱrevenueȱshockǯȱTheyȱthusȱhaveȱaȱ

strongerȱincentiveȱtoȱincreaseȱproceduresǯȱDespiteȱnotȱbeingȱableȱtoȱdisentangleȱtheȱtwoȱeffectsǰȱ

weȱunderlineȱ theȱ firstȱ becauseȱ theȱ resultsȱ indicateȱ thatȱ theȱ substitutionȱ effectȱ isȱ dominantǯȱ

SpecificallyǰȱforȱlightlyȬburdenedȱprovidersȯthoseȱareȱtheȱleastȱlikelyȱtoȱexperienceȱincomeȱ

effectsȯtheȱ changesȱ inȱ paymentȱ areȱ stillȱ substantialǰȱ indicatingȱ thatȱ theȱ leadingȱ factorȱ ofȱ

providerȱbehaviorsȱisȱtheȱsubstitutionȱeffectǯ 

Againǰȱ theȱ careȬbasedȱ substitutionȱ isȱ largerȱ thanȱ theȱ procedureȬbasedȱ substitutionǰȱ

regardlessȱ ofȱ theȱ typeȱ ofȱ providersǯȱ Theȱ careȬbasedȱ substitutionȱ alsoȱ appearsȱ toȱ beȱmoreȱ

sensitiveȱtoȱfinancialȱburdenȱthanȱtheȱprocedureȬbasedǯȱThisȱ isȱprobablyȱbecauseȱprovidersȱ

becomeȱmoreȱwillingȱtoȱinduceȱexpensiveȱFFSȱcarveȬouts asȱtheȱfinancialȱburdenȱincreasesǯ 

 

5.3.3. Heal�hȱcon�eq�ence� 

Tableȱ4ȱpresentsȱtheȱeffectȱofȱtheȱhybridȱpaymentȱsystemȱonȱtheȱdischargedȱoutcomeȱofȱ

surgicalȱ andȱ nonȬsurgicalȱ patientsǯȱ Columnȱ ǻ1Ǽȱ toȱ ǻ5Ǽȱ reportȱ theȱmarginalȱ effectsȱ forȱ eachȱ

categoryȱ ofȱ healthȱ outcomeȱ forȱ nonȬsurgicalȱ patientsȱ andȱ Columnȱ ǻ6Ǽȱ toȱ ǻ10Ǽȱ forȱ surgicalȱ



patientsǯȱAccordingȱtoȱPanelȱAǰȱforȱnonȬsurgicalȱpatientsǰȱtheȱhybridȱpaymentȱsystemȱreducesȱ

theȱ probabilityȱ ofȱ beingȱ dischargedȱ withȱ curedȱ symptomsȱ byȱ 2ǯ7ȱ percentageȱ pointsȱ andȱ

increasesȱtheȱprobabilityȱofȱdischargedȱwithȱ improvedȱsymptomsȱbyȱ2ǯ6ȱpercentageȱpointsǯȱ

Likewiseǰȱforȱsurgicalȱpatientsǰȱtheȱsystemȱreducesȱtheȱprobabilityȱofȱbeingȱdischargedȱwithȱ

curedȱsymptomsȱbyȱ3ǯ6ȱpercentageȱpointsȱandȱincreasesȱtheȱprobabilityȱofȱdischargedȱwithȱ

improvedȱsymptomsȱbyȱ2ǯ4ȱpercentageȱpointsǯȱForȱbothȱtheȱnonȬsurgicalȱandȱsurgicalȱpatientsǰȱ

theȱsystemȱdoesȱnotȱaffectȱtheȱotherȱthreeȱlowerȱcategoriesȱǻunchangedǰȱworseȦdeadǰȱothersǼǯ 

ǽTableȱ4Ǿ 

PanelȱBȱreportsȱtheȱheterogeneousȱeffectsȱonȱdischargedȱoutcomesȱbyȱtheȱfinancialȱburdenȱ

ofȱprovidersǯȱForȱnonȬsurgicalȱpatientsȱdischargedȱatȱlightlyȬburdenedȱprovidersǰȱtheȱhybridȱ

paymentȱ systemȱ reducesȱ theȱprobabilityȱ ofȱ beingȱdischargedȱwithȱ curedȱ symptomsȱbyȱ 2ǯ8ȱ

percentageȱpointsȱandȱincreasesȱtheȱprobabilityȱofȱdischargedȱwithȱimprovedȱsymptomsȱbyȱ

3ǯ3ȱpercentageȱpointsǯȱ Theȱmagnitudeȱ ofȱ estimatesȱ appearsȱ toȱ beȱ stableȱ acrossȱ theȱ levelȱ ofȱ

providersȂȱfinancialȱburdenǯȱNamelyǰȱforȱnonȬsurgicalȱpatientsǰȱthereȱisȱnoȱclearȱpatternȱthatȱ

healthȱdeteriorationȱbecomesȱsevereǰȱwithȱanȱincreasedȱproviderȱfinancialȱburdenǯȱForȱsurgicalȱ

patientsǰȱ howeverǰȱ theȱ systemȱ reducesȱ theȱ probabilityȱ ofȱ beingȱ dischargedȱ withȱ curedȱ

symptomsȱ onlyȱ forȱheavilyȬburdenedȱprovidersȱ ǻ4ǯ7ȱ percentageȱpointsǼǰȱwhereȱ itȱ doesȱnotȱ

affectȱtheȱprobabilityȱforȱthoseȱlightlyȬȱandȱmoderatelyȬburdenedǯ 

Theȱ resultsȱ suggestȱ thatȱ theȱ hybridȱ paymentȱ systemȱ stillȱ adverselyȱ affectsȱ theȱ healthȱ

outcomesȱofȱdischargedȱpatientsǰȱalthoughȱtheȱmeasuredȱmagnitudeȱisȱmodestǰȱwithȱnoȱeffectȱ

onȱmoreȱsevereȱsymptomsǯȱFurthermoreǰȱtheȱheterogeneityȱanalysisȱbyȱtheȱfinancialȱburdenȱ

ofȱprovidersȱdoesȱnotȱshowȱaȱsubstantialȱdifferenceȱinȱtheȱsystemȱonȱhealthȱoutcomesȱamongȱ

theȱthreeȱtypesȱofȱprovidersǰȱexceptȱforȱaȱlargerȱreductionȱinȱtheȱprobabilityȱofȱcuredȱsymptomsȱ

forȱsurgicalȱpatientsȱatȱheavilyȬburdenedȱprovidersǯȱTheȱmodestȱdeclineȱinȱhealthȱoutcomesȱ

couldȱbeȱbecauseȱtheȱprocedureȬbasedȱandȱcareȬbasedȱsubstitutionȱmanipulatesȱtheȱorderȱandȱ

contentsȱofȱproceduresȱperformedǰȱrespectivelyǰȱbutȱtheyȱdoȱnotȱundertreatȱpatientsȱasȱaȱpureȱ



PPSȱdoesǯȱ  

 

5.4. Rob���ne��ȱCheck� 

WeȱconductȱaȱseriesȱofȱrobustnessȱchecksǯȱTheȱresultsȱ justifyȱtheȱrobustnessȱofȱtheȱmainȱ

findingsǯȱInȱAppendixȱEǰȱweȱassumeȱaȱplaceboȱeffectȱofȱtheȱinitiationȱinȱtheȱyearȱ1şşşȱtoȱtestȱ

theȱcommonȱtrendǯȱTheȱestimatesȱrefuteȱpreȬtrendǰȱasȱdoesȱtheȱeventȱstudyǯȱWeȱalsoȱtestȱtheȱ

potentialȱeffectsȱofȱotherȱhealthȱsystemȱreformsȱinȱtheȱmidȬ2000sǯȱAppendixȱFȱlimitsȱtheȱsampleȱ

toȱsurveysȱyearsȱuntilȱ2005ȱtoȱexcludeȱtheȱconfoundingȱeffectȱofȱ theȱfeeȱscheduleȱreformȱinȱ

2006ǯȱTheȱresultsȱreflectȱtheȱmainȱfindingsǰȱunderscoringȱtheȱrobustnessǯȱAppendixȱGȱlimitsȱ

theȱsampleȱtoȱyearsȱbetweenȱ2003ȱandȱ2005ȱtoȱexploitȱtheȱresidencyȱreformȱconfoundingȱeffectȱ

inȱ 2004ǯȱMostlyǰȱ theȱ estimatesȱ areȱ insignificantȱ exceptȱ forȱ anȱ increaseȱ inȱ theȱ inpatientȬFFSȱ

paymentǰȱindicatingȱtheȱcorrespondingȱeffectȱcouldȱbeȱtrivialǯ 

 

6. Di�c���ionȱandȱConcl��ion 

Inȱthisȱstudyǰȱweȱexamineȱhowȱaȱhybridȱpaymentȱsystemȱwouldȱaffectȱmedicalȱpaymentsȱ

andȱhealthȱoutcomesǯȱWeȱfindȱthatȱprovidersȱreactȱtoȱtheȱsystemȱbyȱsubstitutingȱbetweenȱtheȱ

bundledȱ PPSȱ proceduresȱ andȱ FFSȱ proceduresǯȱ Specificallyǰȱ providersȱ moveȱ theȱ bundledȱ

proceduresȱfromȱinpatientȱtoȱoutpatientȱcareǰȱwhereȱtheȱsameȱproceduresȱareȱpaidȱthroughȱ

FFSǯȱ Providersȱ alsoȱ induceȱ moreȱ FFSȱ proceduresȱ atȱ inpatientȱ careǯȱ Consequentlyǰȱ theȱ

substitutionȱ behaviorsȱ leadȱ toȱ noȱ reductionsȱ inȱ totalȱ paymentȱ forȱ inpatientȱ careǲȱ andȱ evenȱ

increasesȱ theȱ totalȱ paymentsȱ forȱ outpatientȱ careǯȱ Weȱ alsoȱ examineȱ theȱ heterogeneousȱ

magnitudeȱ ofȱ substitutionȱ behaviorsȱ byȱ theȱ financialȱ burdenȱ ofȱ providersǯȱ Weȱ findȱ thatȱ

heavilyȬburdenedȱprovidersȱexperienceȱtheȱgreatestȱresponseǰȱsuggestiveȱofȱaȱheterogeneousȱ

substitutionȱ behaviorǯȱ Finallyǰȱweȱ findȱ theȱ substitutionȱ behaviorsȱ causeȱ aȱmoderateȱ healthȱ

deteriorationȱwithȱaȱdeclineȱinȱtheȱprobabilityȱofȱbeingȱdischargedȱwithȱaȱcuredȱsymptomȱandȱ

aȱ simultaneousȱ riseȱ inȱ theȱprobabilityȱofȱbeingȱdischargedȱwithȱ aȱ symptomȱ improvedǯȱTheȱ



healthȱdeteriorationȱalsoȱappearsȱtoȱbeȱtheȱstrongestȱamongȱtheȱheavilyȬburdenedȱprovidersǯ 

Japanȱisȱnotȱtheȱonlyȱcountryȱtoȱinitiateȱhybridȱsystemsǲȱourȱresultsȱareȱrelevantȱforȱotherȱ

systemsȱ includingȱ theȱ Unitedȱ Statesǰȱ theȱ Unitedȱ Kingdomǰȱ Australiaǰȱ Koreaǰȱ andȱ Chinaȱ

ǻTsiachristasȱetȱalǯǰȱ2016ǲȱYipȱetȱalǯǰȱ2010ǼǯȱWeȱalsoȱcontributeȱtoȱtheȱliteratureȱofȱsupplyȬsideȱ

responsesȱtoȱpriceȱregulationȱǻBrekkeǰȱHolmåsǰȱMonstadǰȱǭȱStraumeǰȱ2017ǲȱClemensȱǭȱGottliebǰȱ

2014ǲȱHennigȬSchmidtȱetȱalǯǰȱ2011ǲȱSalmȱǭȱWübkerǰȱ201şǼǯȱInȱtheȱcaseȱofȱthisȱhybridȱpaymentȱ

systemǰȱitȱmakesȱtheȱtaskȱofȱsubstitutingȱoutȱofȱtheȱbundledȱpaymentȱeasierȱbyȱprovidingȱanyȱ

numberȱofȱFFSȱproceduresȱthatȱareȱreasonableȱsubstitutesǰȱparticularlyȱthoseȱprovidedȱonȱanȱ

outpatientȱbasisǯȱOurȱresultsȱareȱconsistentȱwithȱtheȱfindingsȱofȱZhangȱandȱSweetmanȱǻ2018Ǽǰȱ

whereȱprovidersȱinȱCanadaȱinduceȱmoreȱproceduresȱpaidȱbyȱFFSǯȱ  

HowȱmightȱtheseȱadverseȱconsequencesȱofȱhybridȱpaymentȱsystemsȱbeȱaddressedǵȱFirstǰȱ

theȱ systemȱ shouldȱ mixȱ onlyȱ alongȱ theȱ dimensionȱ ofȱ theȱ procedureǰȱ providingȱ aȱ bundleȱ

whetherȱatȱtheȱinpatientȱorȱoutpatientȱsettingǯȱSecondǰȱwhenȱpayingȱtheȱFFSȱcarveȬoutsǰȱtheȱ

systemȱmayȱconsiderȱreplacingȱtheȱFFSȱwithȱanȱalternativeȱpaymentȱsystemǰȱsuchȱasȱaȱvalueȬ

basedȱpaymentȱsystemǰȱthatȱcapturesȱcostȬeffectivenessȱofȱ theȱprocedureǰȱ thusȱreducingȱtheȱ

opportunityȱ forȱ inducingȱ theȱ expensiveȱ FFSȱ carveȬoutsǯȱ Providersȱ willȱ haveȱ muchȱ lessȱ

incentiveȱtoȱsubstituteȱwithoutȱaccountingȱforȱtheȱȃvalueȄȱofȱproceduresǯ 

Howeverǰȱourȱproposedȱsystemȱcouldȱincentivizeȱprovidersȱtoȱreduceȱtheȱoverallȱvolumeȱ

ofȱ PPSȱ bundlesǰȱ orȱ evenȱ avoidȱ treatingȱ diagnosesȱwithȱ highȱ demandȱ onȱ theȱ bundlesǯȱ Theȱ

healthȱdeteriorationȱofȱtheȱproposedȱsystemǰȱthereforeǰȱcouldȱbeȱmoreȱsevereȱthanȱtheȱcurrentȱ

systemǯȱThisȱisȱaȱsimilarȱissueȱtoȱaȱpureȱPPSȱbutȱwithȱlessȱdeteriorationȱsinceȱtheȱvolumeȱofȱ

proceduresȱ paidȱ byȱ theȱ valueȬbasedȱ paymentȱ systemȱ wouldȱ notȱ declineǯȱ Allȱ inȱ allǰȱ weȱ

concludeȱaȱdilemmaȱbetweenȱcostȱcontainmentȱandȱhealthȱimprovementǰȱasȱliteratureȱshowsȱ

ǻGerusoȱǭȱMcGuireǰȱ2016ǼǯȱThusǰȱbeforeȱanyȱreformsǰȱitȱisȱessentialȱtoȱsettleȱaȱpriorityȱbetweenȱ

healthȱspendingȱandȱpopulationȱhealthǯ 

Thisȱstudyȱisȱsubjectedȱtoȱseveralȱ limitationsǯȱFirstǰȱweȱcannotȱexamineȱtheȱperȬepisodeȱ



paymentȱdueȱtoȱtheȱdataȱconstraintǯȱAsȱnotedȱinȱSectionȱ3ǰȱtheȱclaimsȱdataȱareȱcollectedȱeveryȱ

JuneǯȱThereforeǰȱtheȱmedicalȱpaymentsȱweȱderivedȱdoȱnotȱaccountȱforȱcostsȱbeforeȱJuneȱ1ȱorȱ

afterȱJuneȱ30ǯȱSecondǰȱweȱcannotȱ identifyȱtheȱhealthȱconsequencesȱofȱoutpatientȱcareǯȱ Ifȱ theȱ

healthȱeffectȱisȱheterogeneousȱacrossȱcareǰȱourȱresultsȱmayȱunderȬȱorȱoverȬestimateȱtheȱeffectǯȱ

SinceȱtheȱendogenousȱproviderȱresponseȱisȱstrongestȱinȱtermsȱofȱtheȱcareȬbasedȱsubstitutionȱ

atȱinpatientȱcareǰȱweȱexpectȱtheȱresultsȱofȱhealthȱdeteriorationȱinȱthisȱstudyȱareȱatȱtheȱupperȱ

boundȱofȱtheȱoverallȱhealthȱeffectsǯȱThirdǰȱtheȱexternalȱvalidityȱofȱourȱfindingsȱisȱaȱconcernǯȱ

Manyȱ ofȱ theȱ hospitalsȱ inȱ theȱ treatmentȱ groupȱ areȱ universityȱ hospitalsȱ thatȱ areȱ largeȱ andȱ

technologicalȱ advancedǯȱ Thisȱ rendersȱ difficultiesȱ inȱ generalizingȱ ourȱ findingsȱ toȱ smallȱ orȱ

mediumȱhospitalsǯȱHoweverǰȱ itȱ isȱplausibleȱ thatȱourȱ findingsȱcanȱbeȱappliedȱ toȱotherȱ largeȱ

hospitalsȱsharingȱsimilarȱcharacteristicsȱtoȱtheȱtreatmentǯȱ  

Inȱ sumǰȱ ourȱ resultsȱ suggestȱ thatȱ aȱ hybridȱ paymentȱ systemǰȱ ratherȱ thanȱ resolvingȱ theȱ

adverseȱinfluencesȱofȱFFSȱandȱPPSȱsystemǰȱcanȱbeȱnonȬsuperiorȱtoȱeitherȱpureȱsystemȱbecauseȱ

theȱopportunitiesȱforȱproviderȱsubstitutionȱareȱmoreȱplentifulǰȱandȱthoseȱsubstitutionȱactivitiesȱ

canȱleadȱtoȱpotentialȱadverseȱpatientȱhealthȱeffectsǯȱFutureȱresearchȱwithȱmoreȱcomprehensiveȱ

dataȱshouldȱfocusȱonȱtheseȱissuesǯ 
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Fig��eȱŗǯȱE�en�ȱ���d¢ 
No�esǱȱTheȱsolidȱlinesȱinȱPanelsȱAȱandȱBȱplotȱtheȱestimatesȱfromȱequationȱǻ2Ǽȱwhereȱ ȱ isȱreplacedȱwithȱtheȱtreatmentȱdummyȱ
interactionȱandȱaȱsetȱofȱdummyȱyearsȱrangingȱfromȱsixȱyearsȱbeforeȱtheȱhybridȱpaymentȱsystemȱinitiatedȱtoȱsevenȱyearsȱafterǯȱSimilarlyǰȱ
PanelȱCȱandȱDȱplotȱtheȱestimatesȱfromȱequationȱǻ4ǼǯȱTheȱdashȱlinesȱareȱtheȱş5thȱconfidenceȱintervalsȱwhereȱstandardȱerrorsȱareȱclusteredȱ
atȱtheȱprefectureȱlevelǲȱtheȱreferenceȱyearȱisȱ2002ǰȱiǯeǯǰȱoneȱyearȱbeforeȱtheȱadoptionǯȱȃInȄȱforȱinpatientǰȱȃOutȄȱforȱoutpatientǯ
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A1: PPS Payment (In)
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A2: FFS Payment (In)
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A3: Total Payment (In)
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B1: PPS Payment (Out)
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B3: Total Payment (Out)
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C1: Cure (Non-surgical)
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C2: Mortality (Non-surgical)
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D1: Cure (Surgical)
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D2: Mortality (Surgical)



 

 

 

Fig��eȱŘǯȱChange�ȱinȱ�e��iceȱp�o�i�ionȱfo�ȱinpa�ien�ȱandȱo��pa�ien�ȱca�e� 
No�esǱȱTheȱmarkersȱwithȱş5thȱconfidenceȱintervalsȱrepresentȱtheȱmarginalȱeffectsȱderivedȱfromȱequationȱǻ1Ǽǯ 
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Table� 
 

TableȱŗǯȱChange�ȱinȱ�ol�meȱofȱp�oced��e� 

 Inpa�ien�ȱCa�e O��pa�ien�ȱCa�e 

PPSȱBundles DecreaseȱǽSǻȬǼǰȱiǻƸǼǾ IncreaseȱǽSǻƸǼǰȱiǻƸǼǾ 

FFSȱCarveȬouts IncreaseȱǽSǻƸǼǰȱiǻƸǼǾ IncreaseȱǽiǻƸǼǾ 
NotesǱȱȃSȄȱstandsȱforȱtheȱsubstitutionȱeffectǰȱȃiȄȱforȱtheȱmoderateȱincomeȱeffectǯȱSingsȱinȱtheȱparenthesesȱshowȱ
theȱdirectionȱofȱtheȱvolumeȱchangesǯ 

 
  



 
Table 2. Descriptive statistics 

 Inpatient (N=152,316)  Outpatient (N=508,324) 
 Control Treatment  Control Treatment 

A: Service Provision (%) 

PPS bundles      

Diagnostic test 82ǯ50 6şǯ58  40ǯ64 48ǯ63 

Diagnostic Imaging 57ǯş2 41ǯ87  15ǯ68 16ǯ73 

Medication 83ǯ20 6şǯ6ş  78ǯ76 70ǯ76 

Injection 68ǯ06 41ǯ32  4ǯ74 8ǯ64 

Treatment < US$ 100 42ǯ70 27ǯ27  2ǯ14 8ǯ05 

FFS carve-outs      

Medical supervision 83ǯş6 84ǯ42ns  ş6ǯ10 ş3ǯş2 

Home medical services 1ǯ84 2ǯ35  2ǯ5ş 2ǯ7ş 

Rehabilitation 15ǯ72 10ǯ57  2ǯ06 0ǯ73 

Psychotherapy 0ǯ71 1ǯ32  1ǯ58 4ǯ30 

TreatmentȱǃȱUSǞȱ100 1ǯ78 2ǯ14  0ǯ37 0ǯ10 

Surgery 22ǯ32 28ǯş6  1ǯ31 0ǯş1 

Anesthesia 14ǯ02 18ǯ46  1ǯ10 0ǯ64 

Radiation therapy 1ǯ37 7ǯ16  0ǯ05 0ǯ20 

Pathology 1ǯ23 2ǯ76  0ǯ26 0ǯ45 

B: Medical Payment (10 thousand yen) 

PPS payment  25.58 35.01  0.99 1.15 

FFS payment 6.70 13.73  0.52 0.41 

Total payment 32.34 49.97  1.51 1.56 

 Non-Surgical (N=1,047,210)  Surgical (N=582,639) 

 Control Treatment  Control Treatment 

C: Health at discharge (%, reference: others) 

Cured 6ǯ00 4ǯ76  10ǯ87 6ǯ54 

Lightened 66ǯ25 61ǯ6ş  80ǯş4 84ǯ70 

Unchanged şǯ08 18ǯ45  2ǯ3 3ǯ67 

Worse/Dead 6ǯ73 4ǯ60  1ǯş7 1ǯ88 
Notes: Panel A and B describe the sample of claims; Panel C describes the sample of the patient survey. "ns" 
stands for the insignificant treatment-control difference at 10% level of significance. 

 



 

Table 3. Changes in inpatient and outpatient payments 
 Inpatient  Outpatient 

 PPS 
Payment 

FFS 
Payment 

Total 
Payment 

 PPS 
Payment 

FFS 
Payment 

Total 
Payment 

 (1) (2) (3)  (4) (5) (6) 

A: Benchmark 

Post -0.109 *** 0.813 *** 0.036   0.200 *** 0.010  0.122 *** 
 (0.032)  (0.038)  (0.025)   (0.044)  (0.021)  (0.037)  

B: by Financial Burden 

Post × Light -0.139 *** 0.653 *** -0.025   0.193 *** 0.026  0.130 *** 
 (0.038)  (0.050)  (0.017)   (0.043)  (0.024)  (0.031)  

Post × Medium -0.135 *** 0.752 *** 0.006   0.188 *** 0.014  0.129 *** 
 (0.025)  (0.051)  (0.032)   (0.046)  (0.018)  (0.038)  

Post × Heavy -0.141 *** 0.963 *** 0.089 **  0.220 *** 0.040 * 0.133 *** 
 (0.040)  (0.054)  (0.034)   (0.068)  (0.021)  (0.052)  

Patient Controls  Yes  Yes  Yes   Yes  Yes  Yes  

Hospital Controls Yes  Yes  Yes   Yes  Yes  Yes  

Hospital Fixed Effect Yes  Yes  Yes   Yes  Yes  Yes  

Year Fixed Effect Yes  Yes  Yes   Yes  Yes  Yes  

Notes: ȃPostȄȱandȱȃPostȱƼȱBurdenȄȱcorrespondsȱtoȱestimates of equation (2) and (3), respectively. Outcomes 
are log-scaled. The patient controls are gender, age, diagnoses, and type of insurers. The hospital controls are 
the number of beds and ownership. Standard errors in parentheses are clustered at the prefecture level. 
*Inference: *** p<0.01; ** p<0.05; * p<0.1 
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otes: ȃPostȄȱforȱestim
ationsȱofȱequationȱǻ4ǼǰȱȃPostȱ× BurdenȄȱfurtherȱallow
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arginal effects to vary hospital financial burden, respectively. The patient controls are gender, 

age, diagnoses, type of insurers, level of insurance coverage, type of surgery, and public assistance status. The hospital controls are the num
ber of beds, ow

nership, num
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hospitalized patients, and university hospital status. Standard errors in parentheses are clustered at the prefecture level. *Inference: *** p<0.01; ** p<0.05; * p<0.1 
 


