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Abstract

Background National Health Insurance implemented the global budget for primary 

care since July 2001. With expectations of the pre-set amount of budget caps and the 

mechanism of peer review to promote the reasonable price of medical services provided, 

and effective control medical costs. It is widely accepted that payment will affect how 

physicians practice medicine, thereby affecting consumption of medical resources. 

Dialysis care is a high-volume, high-priced medical service, and the number of patient 

requiring dialysis increase rapidly. Besides, the budget allocation framework of the 

provision was an independent budget. 

Objective The purpose of this study is to investigate the impacts of outpatient dialysis 

global budgets on nephrologist behavior.

Methods This research is a natural experiment. The study subjects are licensed 

nephrologists who had practiced dialysis services from July 1999 to June 2002. Using 

National Health Insurance Research database for research, the nephrologists practicing 

in clinics are the experimental group, and the nephrologists in district hospitals are the 

control group. Adopting the differences-in-differences method and generalized 

estimation equation approach, the impacts of outpatient dialysis global budgets on 

nephrologist behavior were analyzed.
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Findings:

1. Compared to the nephrologists of district hospitals, prior to the implementation of 

outpatient dialysis global budgets, the nephrologists of clinics may have anticipations 

effect and therefore increase outpatient dialysis services in advance. Medical expenses 

also increase significantly.  

2. Compared to the nephrologists of district hospitals, after the implementation of 

outpatient dialysis global budgets, the global budgets of dialysis services have 

positively affected the services provided by nephrologists.  

The results suggested that the health administration should develop management 

strategies in advance in order to reduce expectation effects and adverse policy effects 

before a policy is implemented. 

Key word: global budget; dialysis services; physician behavior 
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90 7

92 1

2006 5 2

0.23% 7.72%

4.12% 6.64%( 2005 2006)

(Benstetter and 

Wambach, 2006 Fan, Chen, and Kan, 1998

2003 2007)

( 2000 2003 2005)

(2002) (2002)

(2003)

Henke

(1994)
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88 9
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1999 2002

2001 7

1999 7 2002 6
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(End-Stage Renal Disease , ESRD)  

(Erythropoietin, EOP) D

(Chronic Kidney Disease , CKD)

3

(Glomerular Filtration Rate) (End-Stage 

Renal Disease , ESRD)

 ( 2002)

(Renal 

replacement therapy, RRT) (Henodialysis, HD ;
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) (Peritoneal dialysis, PD ; )

((Mallick and Gokal 1999 2002)

(

2-1-1) USRDS 2005 2007 ( 2-1-2)

2000

(ESRD) 2000

2001  (USRDS, 2006, 2007, 2008)

2-1-1 1999-2006

     

1999  … … … … 31,405 … 

2000  … … … … 36,984 17.76%

2001  … … … … 38,465 4.00% 

2002  42,465 … … … 44,916 16.77%

2003  45,766 7.77% 92.98% 7.02% 49,824 10.93%

2004  48,978 7.02% 92.73% 7.27% 48,200 …* 

2005  52,601 7.40% 92.60% 7.40% 50,022 3.78% 

2006  55,388 5.30% 92.24% 7.76% 52,081 4.12% 

93-96 88-95

* 93 8 25

93 12

1,625 1,624
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2-1-2 1999-2005 ESRD

 ( )  ( )

1999  306 231 320  1,401 1,443 1,312 

2000  353 242 324  1,526 1,616 1,378 

2001  368 251 334  1,644 1,640 1,403 

2002  395 256 338  1,792 1,726 1,451 

2003  407 262 342  1,872 1,797 1,496 

2004  405 267 346  1,902 1,857 1,540 

2005  404 … 351  1,830 … 1,585 

 The United States Renal Data System Annual Data Report 2005-2007

(38.95%)

(28.22%) (7.19%) (3.62%) ( 2006)

92%( 2-1-1)

94 96 2

60 65 41% 50

65 18% ( 2008b)

5~8%

(Reikes, 2000) Eggers(2000)
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( 2-1-3) 6%

0.2%

7%( 2-1-4)

(ESRD) 1999 2004

57% Medicare 6.7% 0.03%(Foley

and Collins, 2007)

(Lee

et al., 2002; Salonen, Reina, Oksa, Sintonen, and Pasternack, 2003; Sesso et al., 2007; 

St Peter, Khan, Ebben, Pereira, and Collins, 2004; 2000;

2005)

2-1-3 2001-2007

( ) ( )

2001  … … … 19732 … … 

2002  19,663 … 5.46% 21455 8.73% …  

2003  22,444 14.14% 5.97% 23,371 8.93% 0.21%  

2004  24,240 8.00% 6.19% 24,984 6.90% 0.22%  

2005  25,985 7.20% 6.39% 26,544 6.24% 0.24%  

2006  27,721 6.68% 6.56% 28,181 6.17% 0.25%  

2007  28,521 2.89% 6.44% … … … 

93-96

/4 (2 5 8 12 )
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2-1-4 1999-2006

1999  18,183,053,825  33.91% 6.24% 

2000  20,151,600,257  33.69% 6.79% 

2001  22,325,235,377  33.34% 7.17% 

2002  24,501,723,791  31.82% 7.21% 

2003  26,574,755,534  30.91% 7.52% 

2004  28,919,881,243  27.49% 7.10% 

2005  30,665,877,042  27.65% 7.30% 

2006  32,701,447,250  28.48% 7.72% 

88-95

(

2-1-5)

15

( 1)

2-1-5 1999-2006

1999  6,922 … … … 551 … 

2000  7,531 8.80% … … 600 8.89%

2001  8,465 12.40% … … 658 9.67%

2002  9,305 9.92% 815 … 697 5.93%

2003  10,226 9.90% 864 6.01% 746 7.03%

2004  11,059 8.15% 943 9.14% 799 7.10%

2005  12,061 9.06% 988 4.77% 848 6.13%

2006  12,594 4.42% 1,071 8.40% … … 

93-96

88-95
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84 3 1 4,000

( EPO)

85 7 1 4,100

( EPO) 4,100 (

2006)

 (

) (  2006)

93 6

(1)

 B C AFP 

(2)  CAPD 

93 5 31

500 4,100

501~1,000 4,050

1,001~1,500 4,000 1,501~2,000

3,950 2,001~2,500
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3,900 2,501~3,000 3,850

3,000 3,800

84 3 1

6,940

(nursing care) (special material) (monthly 

consumption) (monthly laboratory fee)

( , 2008a) 94 1 1

8,675
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90 7 92 1

( )

88 9 13

90 2 21

90 4 27

90 7 91 12 1

3.727% (

2001) 88 7 89 12 (88 7

88 12 89 1 89 6 89 7 89 12 )

89 7 89 12

1:12.535

6.064%
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( )

89 8 17

91 2 25

91 4 26

91 7 12

 4%

(

2002)

( )

2003 1
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( 2008)

(Physician Behavior)

Rodwin(2004)

(Chaix-Couturier, Durand-Zaleski, Jolly, and Durieux, 2000; Reschovsky, Hadley, and 

Landon, 2006; Rice, 1997; Shen et al., 2004)

( )

1.

2. 3.

( 2004
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Rice(1997) Medicare

( 1994)

( )

(2000)

Chaix-Couturier ( 2000) 

 Funding holder 0-24%

80% Shen (2004)

"bother scores"( )

( )
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Benstetter Wambach (2006)

(fee-for-service)

(monetary costs) (effort costs)

(profit 

maximizers )

(Cournot game)

1993 1.9% 4.9%

(FFS) 2.5% 8.9%

6.3% 6% Benstetter

satisficers
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(the treadmill effect)

(Benstetter and Wambach, 2006)

Fan (1998) Nash

(Fan, Chen, and Kan, 1998)

(2003) (2007)

(2004)

(

2003 2007)

( )

Hellinger(1996)

Chaix-Couturier (2000)
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( Shen, Andersen et al. 2004; Reschovsky, Hadley et al. 2006)

( 2000)

( 2003)

(

2004)

( 2002)

Henke (1994)

1993 GSG

1993

1991 1992

1992

(2004) 90 1

88 12
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Hurley (1997)

Alberta

Nova Scotia Hurley

Nova Scotia Alberta Alberta

(Alberta medical association ,AMA) AMA

Nova Scotia Alberta

Nova Scotia Alberta Nova Scotia

Alberta Nova Scotia

Alberta Nova Scotia Alberta

(Hurley, Lomas, and Goldsmith, 1997)

Henke (1994)

Leonard (2003) case-based



20

(Leonard, Rauner, 

Schaffhauser-Linzatti, and Yap, 2003)

(2000)

(2003)

11 6

(2005) 291

( 2001)

(2002)
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( ) (2002)
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(2004)

(2005)

(2002)

(2002)

(2003)

13

(2003)
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90 7

(natural 

experiment) (Panel survey)

( )

90 7

88 7 91 6 1 12 7

6 (88/7~89/6 )

(89/7~ 90/6 ) (90/7~91/6 )
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( )

(pretest-post-test 

control group design)

90 1

(difference-in-difference, DID)

(89/7~ 90/6) (88/7~89/6)

91 7

(90/7~ 91/6)

(88/7~89/6)

3-1-1
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 (88/7~89/6)  (89/7~90/6)  (90/7~91/6)

       

     

88/7 89/1 89/7 90/1 90/7 91/1 91/7 

                 ( )

( 1 + ) ( 1 + )

+ ( 2 + )

    

       

     

88/7 89/1 89/7 90/1 90/7 91/1 91/7 

    ( )

( 1 ) ( 1) + 

( 2 + )

3-1-1

90/7

91/7



26

( )

( )

(88/7~89/6)
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3-1-2

3-1-2

 / 

 / 

 / 
( )

( )
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(Benstetter and Wambach, 2006; Fan et al., 1998; 2007;

2003; 2004)

( 2005;

2000; 2003) (2003)

(Chaix-Couturier et al., 2000; Hellinger, 1996; Reschovsky et al., 2006; Shen et al., 

2004) ( 2000)

(

2003)

Henke

(1994)

(2004) 90 1

H1.

H2.
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( )

3-3-1

3-3-1

05

 39 40~49 50

=

49 50
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1999 2002

CD OO (DOC)

(PER) (HOSB)

( ) CD

( ) OO

( ) (DOC)

( ) (PER)

( ) (HOSB)

1999

2002

( 3-4-1) 1999 2002 05

OO 05

58001C 58019C ~ 58025C 58002C 58011A 58011B

58011C 58017A 58017B 58017C 1126

676

661 661
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05 430

60%

258

88/7-89/6 89/7-90/6

90/7-91/6

48

42 90

CD 90 1999 7 2002

6

05 (PART_AMT) (T_APPL_AMT)

1999-2002

258

OO 05 58001C 58019C ~

58025C 58002C 58011A 58011B 58011C 58017A

58017B 58017C USRDS
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2005 1999-2002

3-4-1

1999/1-2002/12

05 1126

676

486

661

60%

258

05

430

1999/7-2002/6

42 48
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SAS 9.1 SPSS13.0

( )

( )

( )

( )

( )

( 3-5-1)

(89/7~ 90/6) (88/7~ 89/6)

( B1 - B2) ( B1’- B2’)

( B1 - B2 ) - ( B1’- B2’)

91 7

(90/7~ 91/6)

(88/7~89/6)

( A1 B2) ( A1’ B2’) ( A1 B2 ) 
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- ( A1’ B2’)

     

 (88/7~89/6)  (89/7~90/6)  (90/7~91/6)

       

     

88/7 89/1 89/7 90/1 90/7 91/1 91/7 

B2 B1
( 1 + )

A1   
( 1 + )

+ ( 2 + )

    

       

     

88/7 89/1 89/7 90/1 90/7 91/1 91/7 

B2’ B1’  
( 1 ) 

A1’
( 1) + 

( 2 + )

3-5-1

91/7

90/7
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 ( )

(Generalized 

estimating equation, GEE)

Y1= 0 + 1 Level + 2 Period + 3 Level*Period+ 4 gender + 5 age_2 + 6 age_3

+ 7 market +

Y2= 0 + 1 Level + 2 Period + 3 Level*Period+ 4 gender + 5 age_2 + 6 age_3

+ 7 market +

Y1 88/7~89/6 89/7~90/6

Y2 88/7~89/6 90/7~91/6

Level ( ) 1

( ) 0

Period 1 0( )

gender 1 0( )

age 39 40 49 age_2 1 0

50 age_3 1 0

market 50 1

49 0( )

1

2 1

1 2

3
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60%

2000 2002

2000 7 2002

6

90 4-1-1

48 53.3 % 42

 46.7%

92.2%

7.8% 2000

43.4 40 49 44.4% 39 33.3%

50 22.2%

28.9%

3.3%
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4-1-1

    

2x test

% % p %

48 53.3% 42 46.7%   90 100% 

      0  

45 93.8% 38 90.5%   83 92.2%

3 6.3% 4 9.5% 0.38   7 7.8% 

   

39 15 31.3% 15 35.7%   30 33.3%

40 ~ 49 22 45.8% 18 42.9%   40 44.4%

50 11 22.9% 9 21.4% 0.82   20 22.2%

    

 16 33.3% 10 23.8%   26 28.9%

 2 4.2% 9 21.4%   11 12.2%

 7 14.6% 10 23.8%   17 18.9%

 17 35.4% 4 9.5%   21 23.3%

 4 8.3% 8 19.0%   12 13.3%

2 4.2% 1 2.4% <0.001 3 3.3% 
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88 7 91 6

(88/7~89/6) (89/7~ 90/6)

(90/7~91/6) 4-2-1 4-2-1

( 4-2-1)

35,736,377 40,173,282 43,164,564

40,379,673 40,803,478

43,186,105 12.42%

1.05% 7.45%

5.84%

4-2-1

21,541



39

4-2-1

 (n=48)  (n=42) 

 (88/7~89/6)  35,736,377  40,379,673  

 (89/7~90/6)  40,173,282 12.42% 40,803,478 1.05% 

 (90/7~91/6)  43,164,564 7.45% 43,186,105 5.84% 

4-2-1
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(DID)

T test

T test

4-3-1

4-3-1

4,436,905 1,334,541 P 0.002

423,805

1,543,581 P 0.785

4,013,100 2,029,716 P 0.051

7,428,187

2,042,971 P 0.001

2,806,432 2,179,203 P 0.205

4,621,755

2,987,527 P 0.125
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4-3-1

( ) ( )

 35,736,377  40,379,673  35,736,377  40,379,673  

(2,360,591) (2,364,962)  (2,360,591) (2,364,962) 

 40,173,282  40,803,478  43,164,564  43,186,105  

(2,297,000) (2,246,366)  (2,555,762) (2,243,759) 

D  4,436,905  423,805  D 7,428,187  2,806,432  

  (1,334,541) (1,543,581)  (2,042,971) (2,179,203) 

P 0.002 0.785 P 0.001 0.205 

T test  T test 

DD  4,013,100  DD 4,621,755

  (2,029,716)  (2,987,527) 

P  0.051 P 0.125

(  )
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GEE

4-4-1 4-4-2

 ( 4-4-1)

4,013,100 P

0.047

4,013,100 P 0.047 40

49 39 8,830,582 P 0.005

50 39

3,645,866 P 0.048

40 49 39 8,734,887 P 0.006

50

39
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40 39

40 49 39

50 49

 ( 4-4-2)

40 49 39 8,847,921 P

0.005

50 39

40 49 39

8,951,758 P 0.005

50

39

40 39

40 49 39

50 49
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