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Appendi¡ȱAǯȱDa�aȱE¡�rac�ionȱProce�� 

TableȱAŗǯȱDa�aȱe¡�rac�ion 

  
Inpatient  Outpatient 

N (%)  N (%) 

IǯȱSMCA      

Originalȱdataȱasȱofȱ1997 752,343 (100) 
 

4,217,188 (100) 

Keepȱhospitalȱclaimsȱonlyȱ(excludeȱclinics) 415,924 (55) 
 

1,376,425 (33) 

Keepȱacuteȱcareȱhospitalsȱonly 254,901 (34) 
 

781,006 (19) 

Keepȱacuteȱcareȱinpatientȱonly 247,844 (33) 
 

781,006 (19) 

Excludeȱvoluntaryȱhospitals 152,316 (20) 
 

508,324 (12) 

IIǯȱDRPSȱǭȱSSMI      

Originalȱdataȱasȱofȱ1996 6,206,867 (100)    

Keepȱacuteȱcareȱhospitalsȱonly 1,959,918 (32)    

Keepȱacuteȱcareȱinpatientȱonly 1,914,431 (31)    

Excludeȱvoluntaryȱhospitals 1,629,842 (26)    

No�esǱȱPercentageȱshareȱofȱtheȱoriginalȱdataȱinȱparentheses. 
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Table A2. Number of hospital and number of records for inpatient and outpatient care 
 Hospital (n)  Inpatient Care (N)  Outpatient Care (N) 

  non-DPC 82-DPC   non-DPC 82-DPC   non-DPC 82-DPC 
I. SMCA 
Before         

1997 481 79  7,527 4,723  26,563 15,795 
1998 448 79  6,711 4,769  24,403 16,542 
1999 387 80  8,204 3,731  28,031 11,628 
2000 333 80  10,915 3,916  29,034 12,368 
2001 312 77  10,002 3,940  26,002 12,564 
2002 330 81  10,162 4,038  25,813 13,030 

After         
2003 331 81  10,124 3,834  25,329 12,163 
2004 324 81  10,725 3,751  25,158 11,552 
2005 347 82  5,641 4,061  27,421 11,739 
2006 330 81  4,813 4,041  26,446 11,587 
2007 349 79  4,886 3,654  25,272 11,277 
2008 336 79  4,689 2,293  21,073 9,139 
2009 316 81  3,612 2,380  16,332 9,132 
2010 315 80  3,281 1,893  12,908 10,023 

II. DRPS & SSMI 
Before         

1996 1,526 77  139,610 52,174    

1999 1,576 81  163,410 61,383    

2002 1,463 81  155,920 69,509    

After         
2005 1,410 82  151,171 85,304    

2008 1,356 81  148,925 91,354    

2011 1,295 81  152,281 100,931    

2014 1,230 81   150,776 107,094     

Notes: 2003ȱ inȱ SMCAȱ isȱ categorizedȱ intoȱ ȃafterȄȱ becauseȱ theȱ surveyȱwasȱ conductedȱ inȱ June,ȱ twoȱ
months after the adoption. 

ȱ   
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Appendi¡ȱBǯȱDe�crip�i�eȱ��a�i��ic�ȱofȱ�heȱpa�ien�ȱandȱho�pi�alȱcharac�eri��ic�ȱ  

Table B1. Descriptive statistics of the claims 
 Inpatient (N=152,316)  Outpatient (N=508,324) 
  Control Treatment   Control Treatment 
A: Patient Characteristics       

Female (%) 50.77  47.90   55.77  53.66  
Age in years 50.91  57.06   57.66  60.48  

 (26.34) (23.16)  (23.99) (20.91) 
Diagnosis (%, Ref: Injury)      

Infectious diseases 3.87  2.46   3.49  3.09  
  Neoplasms or diseases of the blood 17.50  35.06   8.76  17.60  
  Endocrine 4.33  4.28ns   9.53  10.21  
  Mental disorders 1.15  0.48   2.35  4.99  

Diseases of the eye or ear 7.14  10.43   11.27  14.24  
  Diseases of the circulatory system 15.89  14.66   22.04  16.33  
  Diseases of the respiratory system 11.16  5.01   9.45  4.88  
  Diseases of the digestive system 10.21  6.64   7.08  5.47  
  Diseases of the skin 0.86  1.45   3.31  3.91  
  Diseases of the musculoskeletal system 5.15  5.04ns   9.88  8.48  
  Diseases of the genitourinary system 4.69  4.65ns   5.38  5.68  

Pregnancy or childbirth 5.12  2.39   0.60  0.26  
Certain conditions in the perinatal period 1.84  1.12   0.11  0.12ns  
Congenital malformations 1.03  1.47   0.58  0.90  
Not elsewhere classified symptoms 1.85  0.92   1.79  1.82  

Insurance payers (%, Ref: Elderly health insurance) 
Employees' health insurance type 1 34.25  34.37ns   32.46  32.26ns  

  Employees' health insurance type 2 31.24  25.71   23.13  23.62  
  National health insurance 31.92  34.22   40.42  40.43ns  
B: Hospital Characteristics      

Number of hospital beds 295.88  962.30   278.84  977.28  
 (210.10) (251.12)  (214.67) (240.15) 

Public hospital (%) 46.66  53.08    43.66  48.36  
Notes: Employees' health insurance types 1 and 2 are under the charge of government and company, 
respectively. Standard deviations in parentheses for continuous variables. "ns" stands for the insignificant 
treatment-control difference at a 10% level of significance. 
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Table B2. Descriptive statistics of the patient survey  
 Non-Surgical (N=1,047,210)  Surgical (N=582,639) 

 Control Treatment   Control Treatment 
A: Patient Characteristics      

Female (%) 51.20  48.62   48.72  47.88  
Age in years 57.57  51.31   58.38  54.39  

 (26.95) (24.73)  (21.88) (22.68) 
Diagnosis (%, Ref: Injury)      

Infectious diseases 5.10  3.50   0.38  0.50  
Neoplasms or diseases of the blood 14.21  32.17   22.43  33.70  
Endocrine 4.43  4.60   0.76  1.76  
Mental disorders 5.25  5.91   1.18  1.50  
Diseases of the eye or ear  1.06  2.10   10.59  14.77  
Diseases of the circulatory system 14.92  12.55   9.62  10.35  
Diseases of the respiratory system 13.72  5.33   2.24  2.86  
Diseases of the digestive system 9.90  6.44   17.43  9.01  
Diseases of the skin 1.24  1.92   0.84  1.22  
Diseases of the musculoskeletal system 4.47  4.22   5.72  5.03  
Diseases of the genitourinary system 4.71  4.84   5.31  4.90  
Pregnancy or childbirth 6.36  5.22   5.23  3.28  
Certain conditions in the perinatal period 2.17  3.65   0.44  0.66  
Congenital malformations 0.47  1.99   1.20  3.53  
Not elsewhere classified symptoms 4.31  2.04   0.94  0.87  

Insurance payers (%, Ref: Others)      

Employees' health insurance (personal) 12.51  19.21   20.60  22.43  
Employees' health insurance (family) 14.29  19.93   14.57  18.98  
National health insurance 18.97  24.86   23.43  26.11  
Medical Services for Retired Persons 3.10  4.23   4.02  4.35  
Elderly health insurance 37.98  20.61   30.59  22.56  

Type of surgery (%, Ref: Others)      

Craniotomy    1.48  2.49  
Thoracotomy    2.11  4.85  
Laparotomy    15.27  14.02  
Musculoskeletal surgery    15.78  8.67  
Endoscopic or laparoscopic surgery    17.57  13.11  

Level of insurance coverage (%, Ref: None)      

Partially 6.84  16.82   10.16  20.05  
Fully 86.00  76.57   88.66  78.86  

Drawing public assistance (%) 12.69  18.30   8.55  15.15  
B: Hospital Characteristics      

Number of hospital beds 236.06  950.90   240.83  933.49  
 (172.32) (242.48)  (171.91) (234.29) 

Public hospital (%) 48.58  53.07   45.05  53.46  
Number of hospitalized patients 177.52  753.93   196.89  748.06  

 (140.40) (194.84)  (154.26) (190.92) 
University hospital (%) 2.84  96.10   5.39  96.85  
Notes: Standard deviations in parentheses for continuous variables. "ns" stands for the insignificant treatment-
control difference at a 10% level of significance. 
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Appendi¡ȱCǯȱChange�ȱinȱCa�eȬmi¡ 

Table C1. Changes in Case-mix in control and treatment groups 
 Inpatient 

 Control  Treatment 
 Before After  Before After 

Infectious diseases 4.14  3.57   2.62  2.27  
  Neoplasms or diseases of the blood 17.07  17.99   34.96  35.35  
  Endocrine 4.48  4.15   4.59  4.06  
  Mental disorders 1.19  1.22ns   0.49  0.48ns  

Diseases of the eye or ear 6.68  7.66   9.79  11.04  
  Diseases of the circulatory system 15.90  15.88ns   14.99  14.34ns  
  Diseases of the respiratory system 11.19  11.13ns   4.99  5.03ns  
  Diseases of the digestive system 10.56  9.81   6.72  6.43  
  Diseases of the skin 0.79  0.93   1.54  1.36  
  Diseases of the musculoskeletal system 5.50  4.75   4.69  5.38  
  Diseases of the genitourinary system 4.71  4.66ns   4.67  4.59ns  

Pregnancy or childbirth 4.98  5.28   2.52  2.27  
Certain conditions in the perinatal period 2.04  1.63   1.15  1.10ns  
Congenital malformations 0.79  1.30   1.44  1.50ns  
Not elsewhere classified symptoms 1.64  2.09   1.11  0.89  

  Injury 8.41  7.95   3.73  3.91  
 Outpatient 

Infectious diseases 3.23  3.71   2.98  3.19  
  Neoplasms or diseases of the blood 7.95  9.48   15.98  19.15  
  Endocrine 9.41  9.64   10.92  9.50  
  Mental disorders 1.95  2.70   4.47  5.48  

Diseases of the eye or ear 11.89  10.71   14.15  14.32ns  
  Diseases of the circulatory system 22.97  21.19   18.42  14.36  
  Diseases of the respiratory system 9.34  9.54ns   4.96  4.81ns  
  Diseases of the digestive system 7.54  6.66   6.03  4.94  
  Diseases of the skin 3.31  3.31ns   3.72  4.08  
  Diseases of the musculoskeletal system 10.53  9.33   8.37  8.61  
  Diseases of the genitourinary system 5.22  5.51   5.66  5.70  

Pregnancy or childbirth 0.52  0.68   0.20  0.32  
Certain conditions in the perinatal period 0.06  0.16   0.05  0.19  
Congenital malformations 0.28  0.84   0.58  1.20  
Not elsewhere classified symptoms 1.51  2.03   1.69  1.94  

  Injury 4.29  4.51   1.82  2.21  
Notes:ȱ"ns" stands for the insignificant treatment-control difference at a 10% level of significance. 
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Appendi¡ȱDǯȱLinearȱ�rend 

Basedȱonȱequationȱ(1),ȱweȱincludeȱaȱsetȱofȱinteractionȱtermsȱbetweenȱtheȱhospitalȱfixedȱeffectȱ

andȱcontinuousȱtimeȱindicatorȱinȱyearsȱtoȱcaptureȱtheȱlinearȱtrendȱinȱcosts.ȱThisȱlinearȱtrendȱcanȱ

captureȱhospitalȬspecificȱtrendȱinȱcostsȱcausedȱbyȱunobservedȱcharacteristicsȱthatȱvaryȱacrossȱtime.ȱ

TableȱD1ȱdemonstrateȱsimilarȱresultsȱtoȱtheȱmainȱfindings. 

 

  

Table D1. Changes in medical payments 
 PPS  FFS  Total  

Post (Inpatient) -0.063  0.262 ** 0.067  
 (0.053)  (0.103)  (0.064)  
       

Post (Outpatient) 0.042 * 0.074  0.046 ** 
 (0.023)  (0.047)  (0.021)  

Notes:ȱ*Inference: *** p<0.01; ** p<0.05; * p<0.1  
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Appendi¡ȱEǯȱPlaceboȱeffec� 

Aȱhypotheticalȱadoptionȱisȱassumedȱinȱtheȱyearȱ1999ȱforȱaȱrobustnessȱcheck.ȱWeȱremainȱreȬ

adoptionȱyearsȱ(beforeȱ2003)ȱtoȱestimateȱtheȱplaceboȱeffectȱ(1997Ȭ2002ȱforȱTablesȱE1;ȱandȱ1996,ȱ1999,ȱ

2002ȱforȱTablesȱE2).ȱEstimationsȱareȱduplicatesȱofȱequationsȱ(1)ȱandȱ(6)ȱwhereȱtheȱvariableȱPostȱisȱ

replacedȱbyȱPlacebo,ȱ takingȱoneȱ forȱ theȱ treatmentȱgroupȱafterȱ 1999ȱ andȱ zeroȱ ifȱotherwise.ȱTheȱ

statisticallyȱinsignificantȱestimatesȱsupportȱtheȱcommonȱpreȬadoptionȱtrend.ȱ  
 

Table E1. Changes in medical payments 
 PPS  FFS  Total 

Placebo (Inpatient) -0.025  -0.018  -0.014 
 (0.031)  (0.072)  (0.036) 
      

Placebo (Outpatient) 0.027  -0.063  0.010 
 (0.050)  (0.042)  (0.036) 

Notes:ȱ*Inference: *** p<0.01; ** p<0.05; * p<0.1 
 
 

Table E2. Changes in patient health 
 Cured  Lightened  Unchanged  Worsen/Dead  Others  

Placebo (Inpatient) 0.017   -0.018   0.005   0.001   -0.005   

 (0.011)  (0.010)  (0.003)  (0.002)  (0.006)  

           

Placebo (Outpatient) 0.015   -0.013   -0.003   0.003   -0.002   

 (0.009)  (0.012)  (0.004)  (0.002)  (0.008)  

Notes: *Inference: *** p<0.01; ** p<0.05; * p<0.1 
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Appendi¡ȱFǯȱEffec�ȱofȱFeeȱSched�leȱReformȱinȱŘŖŖŜȱ  

Theȱ2006ȱnationalȱfeeȱscheduleȱreformȱrenewedȱtheȱstructureȱofȱbasicȱhospitalȱfeesȱforȱinpatientȱ

careȱbasedȱonȱtheȱpatientȬnurseȱratioȱ(MHLWȱ2007).ȱToȱalleviateȱtheȱshortageȱofȱnurses,ȱaȱnewȱ7:1ȱ

categoryȱwasȱestablishedȱwithȱtheȱhighestȱbasicȱhospitalȱfeeȱ(TableȱF1).ȱ  
 

TableȱFŗǯȱNe l¢Ȭe��abli�hedȱca�egor¢ȱforȱ�heȱba�icȱho�pi�alȱfeeȱ ȱ  

Beforeȱ(perȬdiem) PatientȬnurseȱRatio Afterȱ(perȬdiem) 

 7:1 15,550 yen 

12,690ȱyen 10:1 12,690ȱyen 

10,920ȱyen 13:1 10,920ȱyen 

9,450ȱyen 15:1 9,450ȱyen 

ȱ  

AllȱtheȱtreatmentȬgroupȱhospitalsȱsatisfiedȱtheȱ10:1ȱratioȱbeforeȱtheȱ2006ȱreform;ȱitȱisȱoneȱofȱtheȱ

standardsȱtoȱbeȱdesignatedȱasȱadvancedȱtreatmentȱhospitalsȱ(inȱfact,ȱmostȱofȱtheȱhospitalsȱmetȱtheȱ

7:1ȱratioȱbeforeȱtheȱ2006ȱreform).ȱHowever,ȱtheȱtreatmentȬgroupȱhospitalsȱareȱunaffectedȱbyȱtheȱ

reformȱbecauseȱtheȱbasicȱhospitalȱfeeȱisȱbundledȱasȱofȱ2003.ȱInȱcontrast,ȱtheȱcontrolȬgroupȱhospitalsȱ

mayȱ beȱ motivatedȱ toȱ increaseȱ theȱ basicȱ hospitalȱ feeȱ byȱ meetingȱ theȱ 7:1ȱ patientȬnurseȱ ratio.ȱ

Therefore,ȱtheȱmainȱfindingsȱmayȱbeȱaffectedȱbyȱtheȱconfoundingȱeffectȱofȱtheȱreform. 

Toȱ testȱ theȱpotentialȱ impactȱofȱ theȱreformȱofȱ feeȱscheduleȱinȱ2006,ȱ surveyȱyearsȱupȱ toȱ2005ȱ

remainȱ forȱ estimationȱ (1997Ȭ2005ȱ forȱ Tablesȱ F1ȱ andȱ 1996,ȱ 1999,ȱ 2002,ȱ andȱ 2005ȱ forȱ Tablesȱ F2).ȱ

Estimationsȱareȱduplicatesȱofȱequationsȱ(1)ȱandȱ(6).ȱTheȱestimatesȱareȱcloseȱtoȱtheȱmainȱfindings,ȱ

verifyingȱthatȱtheȱrobustnessȱandȱpotentialȱimpactȱofȱpriceȱchangeȱinȱ2006ȱcouldȱbeȱmoderate. 

 

Reference 

MHLWȱ (2007).ȱ Referencesȱ forȱ theȱ 7:1ȱ basicȱ hospitalȱ fee.ȱ https:ȦȦwww.mhlw.go.jpȦshingiȦ200

7Ȧ10ȦdlȦs1003Ȭ5c.pdfȱ Accessedȱ Decemberȱ 25,ȱ 2018ȱ (inȱ Japanese).ȱ  
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Table F1. Changes in medical payments 
 PPS  FFS  Total  

Post (Inpatient) Ȭ0.050 Ș 0.570 ȘȘȘ 0.028  
 (0.025)  (0.044)  (0.024)  
       

Post (Outpatient) 0.131 ȘȘȘ Ȭ0.007  0.077 ȘȘ 
 (0.045)  (0.024)  (0.037)  

Notes:ȱ*Inference: *** p<0.01; ** p<0.05; * p<0.1 

 

Table F2. Changes in patient health 
 Cured  Lightened  Unchanged  Worsen/Dead  Others  

Post (Inpatient) 0.053ȱ   Ȭ0.085ȱ   0.023ȱ   0.025ȱ   Ȭ0.015ȱ   
 (0.032)  (0.061)  (0.028)  (0.017)  (0.026)  
           

Post (Outpatient) 0.034ȱ   Ȭ0.047ȱ   Ȭ0.004ȱ   0.031ȱ   Ȭ0.015ȱ   
 (0.019)  (0.034)  (0.014)  (0.019)  (0.023)  

Notes: *Inference: *** p<0.01; ** p<0.05; * p<0.1 
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Appendi¡ȱGǯȱEffec�ȱofȱNe ȱRe�idenc¢ȱProgramȱinȱŘŖŖŚȱ  
Accordingȱ toȱ Iizukaȱ andȱWatanabeȱ (2016),ȱ theȱ 2004ȱ newȱ residencyȱ programȱ changedȱ theȱ

structureȱofȱphysicianȱrecruitmentȱamongȱhospitalsȱaffiliatedȱtoȱmedicalȱuniversitiesȱ(hereinafter,ȱ

universityȱ hospitals).ȱ Sinceȱmostȱ ofȱ theȱ treatmentȬgroupȱ hospitalsȱ (aboutȱ 97%)ȱ areȱ universityȱ

hospitals,ȱ theȱ recruitmentȱ shockȱ mayȱ shedȱ confoundingȱ impactsȱ onȱ theȱ observedȱ programȱ

adoptionȱimpacts.ȱ  

Beforeȱ 2004,ȱ mostȱ graduateȱ medicalȱ studentsȱ hadȱ residenciesȱ (notȱ mandatory)ȱ atȱ theirȱ

universities.ȱTheȱnewȱresidencyȱprogramȱintroducedȱaȱ2Ȭyearȱmandatoryȱtrainingȱforȱtheȱstudents;ȱ

manyȱnewȱresidentsȱchoseȱnonȬuniversityȱhospitalsȱforȱtheȱresidencyȱ(residencyȱtrainingȱhospitals).ȱ

AsȱFigureȱG1ȱshows,ȱtheȱshareȱofȱmedicalȱstudentsȱwhoȱcompleteȱresidenciesȱatȱuniversitiesȱdropsȱ

fromȱ72.5%ȱinȱ2003ȱtoȱ49.2%ȱinȱ2005ȱ(MHLWȱ2014). 

 

Fig�reȱGŗǯȱShareȱofȱmedicalȱ���den��ȱha�ingȱclinicalȱ�rainingȱinȱ�ni�er�i�¢ȱho�pi�al� 

Givenȱtheȱdeclineȱinȱyoungȱphysicianȱnumbers,ȱuniversityȱhospitalsȱhadȱtoȱcallȱbackȱorȱrecruitȱ

experiencedȱ physiciansȱ fromȱ nearbyȱ hospitals.ȱ Therefore,ȱ treatmentȬgroupȱ hospitalsȱ haveȱ theȱ

financialȱ burdenȱ ofȱ hospitalȱ operationȱ sinceȱ suchȱ recruitmentȱwasȱmuchȱmoreȱ expensiveȱ thanȱ

havingȱyoungȱresidents.ȱWeȱmaintainȱtheȱpostȬadoptionȱperiodȱasȱofȱ2003ȱtoȱtestȱtheȱimpactȱofȱtheȱ

2004ȱnewȱ residencyȱprogram.ȱ Inȱaddition,ȱ toȱ excludeȱ theȱconfoundingȱ impactsȱ ofȱ theȱ2006ȱ feeȱ

scheduleȱchange,ȱweȱleaveȱoutȱyearsȱasȱofȱ2006.ȱEventually,ȱtheȱyearsȱ2003,ȱ2004,ȱandȱ2005ȱareȱusedȱ

forȱG1.ȱSinceȱtheȱpatientȱsurveyȱisȱavailableȱonceȱeveryȱthreeȱyears,ȱandȱonlyȱtheȱyearȱ2005ȱremainsȱ

followingȱtheȱcriteria,ȱweȱcannotȱtestȱtheȱimpactsȱofȱtheȱ2004ȱnewȱresidencyȱprogramȱonȱpatientȱ

health.ȱ Estimationsȱ areȱ duplicatesȱ ofȱ equationȱ (1).ȱ Tableȱ G1ȱ showsȱ thatȱ theȱ treatmentȱ groupȱ

respondsȱtoȱtheȱ2004ȱnewȱresidencyȱprogramȱbyȱallocatingȱmoreȱresourcesȱtoȱtheȱFFSȱcomponentsȱ

thanȱ control.ȱ However,ȱ theȱ magnitudeȱ isȱ moderate,ȱ andȱ theȱ totalȱ medicalȱ paymentȱ remainsȱ

unchanged.ȱWeȱconcludeȱthatȱtheȱmainȱresultsȱmayȱslightlyȱoverestimateȱtheȱhospitalȱresponseȱtoȱ

theȱprogramȱadoption. 
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Table G1. Changes in medical payments 
 PPS  FFS  Total 

Post (Inpatient) 0.011  0.307 ȘȘȘ 0.014 
 (0.052)  (0.083)  (0.046) 
      

Post (Outpatient) Ȭ0.042  0.093  0.016 
 (0.045)  (0.096)  (0.055) 

Notes:ȱ*Inference: *** p<0.01; ** p<0.05; * p<0.1 

 


