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ABSTRACT 
 

‘Taxing’ Doctors: 
The Impact of Income Caps on the Provision of Medical Services 

 
Income cap or threshold systems rely on incentives that encourage physicians to limit 
medical expenditures, but little is known about how physicians respond to these incentives.  
Conceptually, the threshold system is to physicians what an income tax system is to 
taxpayers. We exploit this similarity to analyze the impact of a reform that changed what is 
included in the ‘taxable’ billings of physicians in Ontario, Canada. We find that for services 
that the reform turned from exempted to non-exempted, the reform had a strong, negative 
impact for physicians with billings above the minimum threshold and a negligible impact for 
physicians below the threshold. The reform had no impact on services that were non-
exempted both before and after the reform. This response of physicians to the threshold 
reform resembles the expected response of taxpayers to a similar change in the income tax 
system. 
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�	�� ��� ������ �	�#����	� 	� ��+�
��� �H�
��� &+ ��� �����	�� +���-
�������� ��+�
��� ��� ��+�
��� ���� #���� ����������� ��+���� ���� ,���
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� �	 ��� �����	�� +��� ��� ��� �	� ��
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	�� 	� ��� ����
� ��� ��� ��	#�� &����� �	� �� &+ ��
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��+�
��� 	� � ����+ &��- �#
� ���	�����	� � ��
���+ �	 ���
���+ ����
��+�
��� �	 ����� ��	#� 1 �� �� ��� �� ���� ��� ��������� &+ ��� 2??3
���	��- ��� ���� ��	 ��
�#�� &��
 ���	�����	� �&	#� ��+�
���� #
� �
����� ���� ������� ����
�� ��
����+� ��� ��� ��	������
 �	
���	� 	� ���
��
�-
��� ����� ��������� 	� ��� $C�� ���� � ���� �� ��
�#�� ���	�����	� 	� ���
�J� ���# 	� ��+�
���- ��� �J� ��+�
��� ��� ���� 	� ��� ���1�	�1����
�
&��� &#� �	#�� �	� &� �H�
��� &+ ��� ���	�� &�
�#� 	� ����� �������	�
��	� ��� �����	�� +���- ��� �J� ��+�
��� ��� ������	�� � ��	�����

	���	� ��	#� ���� 
�� &� #�� �	 �������+ ��� ����
� 	� ��� 2??3 ���	��-

!� ���� ��+�
��� �	 ��� ����� ��������� ��	#� � �	��	,- ���� 	�
��� �+�� ��� �#�&�� 	� ����
� ��	����� �� 2??<� ,� 
��
#���� ��� �����&���
&������ 	� ��+�
��� #��� &	�� ��� 	�� F2??<G ��� ��� ��, F2??3G +���
�#��- �� ��� �����&��� &������ 
��
#����� #��� ��� 	�� ��� ��� ��, �#��
�	� �	� ��
��� ��� �����#� �����	�� ������ � ��+�
��� � ������ �	
��	#� %D �� ��� �����&��� &������ 
��
#����� #��� ��� 	�� �#�� �	 �	� ��
���
��� �����#� �����	�� ������ &#� ��
��� ��� �����#� �����	�� ����� #���
��� ��, �#��� � ��+�
��� � ������ �	 ��	#� �D ��� �� ��� �����&��� &������

��
#����� #��� ��� 	�� ��� ��� ��, �#�� ��
��� ��� �����#� �����	��
����� � ��+�
��� � ������ �	 ��	#� �-

!� ��	 ���������� ,��� ������� ��+�
��� �	 ��� ����� ���������
��	#� &��� 	� ��� �#�&�� ��� �+�� 	� ����
�� ����
� ��	����� �� ���
0
�� +��� 2??(- ��� &���0� 	� ������� ��+�
��� #��� ��� &������ ��
2??( ������ ���� �� 2??< � ���� ,� 
�� &����� ����� �,	 �	������� ������
�	 	#� ������0
���	� ������+� ��� �����
�� �������� 	� ��+�
��� �	 ���
��������� ��	#�� ��� ��� ���	���	# 	����� 	� ��+�
��� &��,��� ���
��������� ��	#�� � ,� ,��� ��
# �� �	�� ������ �� ��� ���� �
��	�-

K���+� ,� ���� ��+�
��� ,��� ��� �J� ���# 1 �� ������ 2??< 	� 2??3 1
�	 ��� �J� 
	���	� ��	#�- % � �	&#��� 
��
"� ,� ��	 ���������� ,��� �1
������ ��+�
��� �	 ��� �J� ��	#� &��� 	� ����� 2??< ���# 	��+ ��� ,���
������#����� &��,��� ��� �J� ��+�
��� ,�	� ���
��
� ��� �#��+ ��������
��	� ��� +��� ��� ��	� ,�	� ���
��
� ��� 	��+ ��������+ ��������2>-

2>��� ������� �J� �������	� ������ 	��+ �	 ���
��� ����
� ��� �	
���	�� ,���� ���
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��� �#�&�� 	� ��+�
��� ,�	 ��	����� �	
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� �� ������ 2??< 	� 2??3 F�&	#� <)O 	� ��� ��+�
���G- �	�1

���#���+� ���� ��+�
��� ��� ������ �	������� ��	����� 	� �������� ����
�
	� ���+ ��� �	�1��	�����- ��� �	������� ��	����� ��� ��+�
��� ,�	 
��
��	���� �������� ����
� &#� 
�		� �	� �	 �	 	 &�
�#� 	� ��#B
����
0���
��� ��
������� ,���� ��� �	�1��	����� ��� ��+�
��� ,�	 
���	� ��	1
���� �������� ����
� &�
�#� ���+ ��
" ��I#���� "�	,������ �I#�������
��
- ��� �	�1��	����� ��� ������	�� ����0
����+ ��H����� ��	� ��� ��� 	�
��+�
��� F��	����� ��� �	������� ��	�����G� ��� �� � �����&�� �	 ��
�#��
���� ��	� ��� ����� ,������� ���+ 
�� &� ������0��- ���	#��	#� �	� 	�
	#� ����+� ,� ������	�� ����� 	#� ����� �	 ��+�
��� ,�	 ��	����� 	��
�������� ����
� �� �� ���� 	�� +��� �#���� ��� ����	� 2??' �	 '))>- ���
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���	� 
��
"� ,� ��	 #� ��� ������
����� 	� ��+�
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��� �� ��	#� �
,��� 	� ������� 	�� +��� 	���� ���� ��+�
��� �� ��� 	���� ��	#�- ;�	#�
� � ��	 ��� ��	#� ,��� ��� ������ ���
������ 	� ������ ��+�
���- �	�
��+�
��� �� ��	#� � ��� ��� ��� ��
������ ,���� �	� ��+�
��� ��
��	#� � ��� � ��� ������� ���
����	��� K���+� �� ���� 	��1����� 	�
��+�
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���
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��� ��� ��+�
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&������ �	� �	�1�������� ����
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�- �� 
	������ ��+�
��� �� ��	#�
� ��	����� 	� ������� ��� ������ �#�&�� 	� ����
� �������� �� 2??< &#�
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���� ��� ���� ��+�
���
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�#� �����&��� &������ 	� ��+�
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�#� 	� ����� ���� #���+ 	� �������� ����
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��� �� ��	#� �� ��� ���
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��� �	�1�������� ����
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��+�
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����� �� ��� �#�&�� 	� �	�1�������� ����
� ��� ��+�
��� F1�� ��� 1���
����
�����+G- K���+� ��� �J� ��+�
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����+ ��
����� �����
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Table 1.  Descriptive Statistics 
 

 
 

Year 1997 
 Group A Group B Group C SRI 
Physicians’ Characteristics 
   Age 49.80 48.47 48.24 48.45 
   % Male 0.78 0.91 0.94 0.99 
   % General Practitioner 0.62 0.09 0.63 0.34 
   % Practicing in Toronto 0.23 0.31 0.30 0.25 
Medical Services per Physician     
   All medical services 9,903 12,800 20,194 14,936 
      Services exempted in 1997 281 2,032 431 535 
      Non-exempted services 9,622 10,768 19,763 14,401 
Observations (Total=6,203)  5,093 321 700 89 
Percentage of total observations 82.11% 5.17% 11.28% 1.43% 
  
 Year 1998 
  Group A Group B Group C SRI 
Physicians’ Characteristics 
   Age 50.81 50.19 49.25 48.45 
   % Male 0.78 0.91 0.94 0.94 
   % General Practitioner 0.62 0.13 0.66 0.15 
   % Practicing in Toronto 0.23 0.36 0.32 0.24 
Medical Services per Physician     
   All medical services 9,522 11,989 18,695 12,397 
      Services exempted in 1997 265 1,332 276 903 
      Non-exempted services 9,257 10,657 18,419 11,494 
Observations (Total=6,203)  5,078 224 642 259 
Percentage of total observations 81.82% 3.62% 10.37% 4.18% 
 
The assignment to physicians’ groups is based on the type and number of medical services physicians provided in 1997, 
and the physicians’ SRI status in 1997 and 1998.  
 
Definition of physicians’ groups: 

A: physicians who were below the threshold level in both 1997 and 1998; 
B: physicians who were below the threshold level in 1997, but would be above the threshold level in 1998 if they     
provided the same type and number of medical services in 1998 as they did in 1997; 
C: physicians who were above the threshold level in both 1997 and 1998; 
SRI: physicians with the Specialist Retention Initiative status (either full or partial) in 1997 or 1998. 

 
Source: Ontario Health Insurance Plan (OHIP) claims database. 
 

 



 
 

Table 2.  Percentage Change in Medical Services per Physician between 1997 and 1998 
 

 
 

Including ‘SRI Switchers’ 
 Group A Group B Group C SRI 
All medical services  -3.85 % -6.33 % -7.42 % -17.00 % 
   Services exempted in 1997 -5.71 % -34.45 % -35.89 % 68.77 % 
   Non-exempted services 
 
Number of physicians in 1997 (Total=6,203) 
Number of physicians in 1998 (Total=6,203) 

-3.80 % 
 

5,093 
5,078 

-1.03 % 
 

321 
224 

-6.80 % 
 

700 
642 

-20.19 % 
 

89 
259 

 
 

Excluding ‘SRI Switchers’ 
 Group A Group B Group C SRI 
All medical services  -3.92 % -10.02 % -8.83 % -3.34 % 
   Services exempted in 1997 -1.23 % -27.28 % -23.65 % -3.15 % 
   Non-exempted services 
 
Number of physicians (Total=6,005) 

-3.99 % 
 

5,064 

-7.27 % 
 

224 

-8.56 % 
 

642 

-3.35 % 
 

75 
 
‘Switchers’ are physicians who changed their SRI status between 1997 and 1998. 
 
The assignment to physicians’ groups is based on the type and number of medical services physicians provided in 1997, 
and the physicians’ SRI status in 1997 and 1998.  
 
Definition of physicians’ groups: 

A: physicians who were below the threshold level in both 1997 and 1998; 
B: physicians who were below the threshold level in 1997, but would be above the threshold level in 1998 if they     
provided the same type and number of medical services in 1998 as they did in 1997; 
C: physicians who were above the threshold level in both 1997 and 1998; 
SRI: physicians with the Specialist Retention Initiative status (either full or partial) in 1997 or 1998. 

 
Source: Ontario Health Insurance Plan (OHIP) claims database. 
 



 
Table 3.  The Impact of the 1998 Reform on the Provision of Exempted Medical Services 
 

 Dependent variable =  
Number of Exempted Medical Services 

 (1) (2) (3) 
  

Least  
Squares Poisson 

Negative  
Binomial 

Difference Estimates    
Group A -14.29* -0.055* -0.015 

 (-1.79) (-1.89) (-0.36) 
Group B -790.28*** -0.538*** -0.428*** 

 (-6.65) (-7.84) (-3.86) 
Group C -146.56*** -0.402*** -0.741*** 

 (-3.56) (-4.33) (-3.33) 
Group SRI 244.95*** 0.126 0.289** 

 (3.29) (0.99) (2.28) 
Difference-in-Difference 
Estimates    

Group A -259.24*** -0.180 -0.305** 
 (-3.46) (-1.39) (-2.23) 

Group B -1035.23*** -0.664*** -0.717*** 
 (-7.04) (-4.59) (-4.11) 

Group C -391.51*** -0.527*** -1.031*** 
 (-4.33) 

 
(-3.25) 

 
(-3.92) 

 
�  
(standard error) 

- - 
 

5.08 
(0.11) 

Observations 12,406 12,406 12,406 
# physicians 6,203 6,203 6,203 
 
Numbers in parentheses are t-ratios for column (1) and z-ratios for columns (2)-(3). Standard errors are robust 
and adjusted for clustering on physicians’ identification numbers. Other variables in the models include: a 
quadratic in age, a gender indicator, 7 regional indicators, and 33 indicators for medical specialties. The sample 
includes physicians who were present in both 1997 and 1998 and physicians who provided some exempted 
services in at least one of the years from 1992 to 2004. *** significance at 0.01 level; ** at 0.05; and * at 0.10. 

 
 
 



 
Table 4. Robustness checks 
 
 Dependent variable = Number of Exempted Medical Services 
Specification 

Excluding 
‘Switchers’ 

(1) 

Fixed 
Physician 

Effects 
(2) 

Assignment 
based on 

1996 billings 
(3) 

Including 
All 

Physicians 
(4) 

 
1996 –97 
change 

(5) 
Difference 
Estimates  

    

Group A 0.010 -0.014*** -0.006 0.028*** 0.185*** 
 (0.23) (-11.67) (-0.15) (25.98) (5.84) 

Group B -0.382*** -0.319*** -0.571*** -0.371*** -0.082 
 (-4.51) (-132.40) (-3.38) (-168.63) (-1.60) 

Group C -0.573** -0.270*** -0.229*** -0.162*** 0.183** 
 (-2.18) (-85.60) (-3.11) (-57.40) (2.28) 

Group SRI -0.005 -0.086*** -0.002 -0.094*** 0.024 
 (-0.17) (-13.02) (-0.07) (-14.60) (0.32) 

Diff-in-Diff 
Estimates      

Group A 0.015 0.072*** -0.004 0.122*** 0.161** 
 (0.28) (10.67) (-0.08) (18.76) (1.99) 

Group B -0.377*** -0.233*** -0.569*** -0.278*** -0.106 
 (-4.18) (-33.16) (-3.31) (-40.85) (-1.17) 

Group C -0.568** -0.184*** -0.227*** -0.068*** 0.159 
 (-2.15) 

 
(-25.18) 

 
(-2.87) 

 
(-9.72) 

 
(1.45) 

 
Observations 12,010 12,406 12,010 36,722 12,010 
# physicians 6,005 6,203 6,005 18,361 6,005 
 
Models (1), (3) and (5) are the negative binomial models; model (2) is the fixed-effect negative binomial model, 
and model (4) is the zero-inflated negative binomial model. Numbers in parentheses are z-ratios. Standard errors 
are robust and adjusted for clustering on physicians’ identification numbers, except in model (3).   Other variables 
in models (1)-(3) and (5) include: a quadratic in age, a gender indicator, 7 regional indicators, and 33 indicators for 
medical specialties.  Other variables in model (4) include: a quadratic in age, a gender indicator, an indicator for 
the Toronto planning region, and an indicator for general practitioners.  All models include only physicians who 
were present in both 1997 and 1998; models (1), (3), and (5) exclude ‘switchers’; and all models except (4) exclude 
physicians who provided no exempted services in any of the years 1992 to 2004. *** significance at 0.01 level; ** 
at 0.05; and * at 0.10. 



 
Table 5.  The Impact of the 1998 Reform on the Provision of Non-Exempted Services 
 
 

 Dependent variable =  
Number of Non-Exempted Medical Services 

 (1) (2) (3) 
  

Least  
Squares Poisson Negative Binomial 

Difference Estimates    
Group A -390.39*** -0.041*** -0.043*** 

 (-9.31) (-9.68) (-10.78) 
Group B -799.29*** -0.072*** -0.068*** 

 (-5.60) (-5.72) (-5.32) 
Group C -1604.87*** -0.088*** -0.092*** 

 (-7.16) (-7.07) (-6.89) 
Group SRI -443.02 -0.034 -0.046 

 (-1.00) (-1.04) (-1.52) 
Difference-in-Difference 
Estimates    

Group A 52.63 -0.006 0.003 
 (0.12) (-0.19) (0.10) 

Group B -356.27 -0.038 -0.022 
 (-0.77) (-1.08) (-0.66) 

Group C -1161.85** -0.054 -0.046 
 (-2.34) 

 
(-1.52) 

 
(-1.40) 

 
�  
(standard error) 

- - 
 

0.45 
(0.02) 

Observations 12,010 12,010 12,010 
# physicians 6,005 6,005 6,005 
 
Numbers in parentheses are t-ratios for column (1) and z-ratios for columns (2)-(3). Standard errors are robust 
and adjusted for clustering on physicians’ identification numbers. Other variables in the models include: a 
quadratic in age, a gender indicator, 7 regional indicators, and 33 indicators for medical specialties. The sample 
includes physicians who were present in both 1997 and 1998, physicians who provided some exempted services 
in at least one of the years 1992 to 2004, and physicians who do not switch their SRI status between 1997 and 
1998. *** significance at 0.01 level; ** at 0.05; and * at 0.10. 

 



 

Appendix Table 1.  Threshold Reduction System in Ontario, 1991 – 2005 
 
 
Effective Date Applicability 

� 
reduction 
threshold 

� 
reduction 
threshold 

¾ 
reduction 
threshold 

Exempted Services 

      
April 1, 1991 All physicians $ 400,000 $ 475,000 - Technical Fees 
      
October 1, 1992 All physicians $ 402,000 $ 477,000 - Technical Fees 
      
April 1, 1993 All physicians $ 404,000 $ 479,750 - Technical Fees 
    
April 1, 1996 By Specialty Specialty specific* Technical Fees, selected 

professional fees 
      
January 1, 1997 GPs $ 300,000 $ 337,500 $ 412,500 
 Specialists $380,000 $417,500 $ 492,500 

 
No change 
 

April 1, 1998 GPs No change No change No change 
 Specialists No change No change No change 

Changes to 1996 exempted 
technical fees and selected 
professional fees 
 

April 1, 1999 GPs $ 320,000 $ 345,000 $ 370,000 
 Specialists $ 400,000 $ 425,000 $ 450,000 

No change 

      
April 1, 2000 GPs $ 330,000 $ 355,000 $ 380,000 
 Specialists $ 410,000 $ 435,000 $ 460,000 

No change 

      
April 1, 2002 All physicians - $ 455,000 - Additional after-hours non-

elective hospital services, selected 
acute care hospital in-patient 
services, selected critical care 
services 
 

April 1, 2005 All physicians The payment threshold reduction eliminated  
 

Professional fees are fees for medical services rendered by physicians, and technical fees are fees for services 
rendered by physicians’ assistants. Source: Dowdall and Ramchandar (1999).  
* For details, see Dowdall and Ramchandar (1999). 
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Figure 2 

 
* The sample includes physicians who provided some exempted services in at least one of the years 
1992 to 2004 and physicians who did not switch their SRI status between 1997 and 1998.  The mean 
(standard deviation) of the number of physicians in group A over the sample period is 4,846 (265); in 
group B: 220(5); in group C: 633 (11); and in the SRI group: 74 (2). 
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Figure 3 
 

* The sample includes physicians who provided some exempted services in at least one of the years 
1992 to 2004 and physicians who did not switch their SRI status between 1997 and 1998.  The mean 
(standard deviation) of the number of physicians in group A over the sample period is 4,846 (265); in 
group B: 220(5); in group C: 633 (11); and in the SRI group: 74 (2). 
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