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INTRODUCTION
We present the findings from an 

evaluation of a new funding model 
of providing primary care services in 
British Columbia (BC), Canada. The 
funding model is based on incentive 
payments in the fee-for-service payment 
system for general practitioners (GPs). 
We compared the costs and utilization of 
services for patients with several chronic 
conditions for which additional incen-
tive payments are available. Our analyses 
show that the incentive payments can 
reduce overall costs to the health care 
system but the amount of cost avoidance 
depends on a number of factors, includ-
ing the type of chronic condition. We 
conducted the analyses in two different 
ways, each reflecting a different approach, 
and found that both approaches lead to 

the same conclusions. Thus, the purpose 
of this article is twofold. First, we report 
the main findings about the effective-
ness of incentive payments. Second, we 
report on the comparison of two analytic 
approaches, one based on interactive 
action research more familiar to health 
policy makers and the second based on 
more statistically rigorous propensity 
score analysis more familiar to analysts 
and economists. 

Funding Model for Primary Care  
in British Columbia

To set the context for the incentive 
payments and the funding model in 
BC, we begin with a brief description 
of some background and history. (For 
more details about how primary care 
is delivered in BC, see the article by 

MacCarthy and Hollander.1) In accor-
dance with the Canadian Constitution, 
the provision of health care services is 
a provincial responsibility. The federal 
government collects both federal and 
provincial taxes. It then transfers funds 
to the provinces to pay for certain 
services such as health and education. 
Under the Canada Health Act,2 medi-
cal and hospital services are provided to 
Canadians without a charge or user fee. 

In BC, Canada’s most western prov-
ince, primary care and drugs are provin-
cially insured services in which providers 
bill provincial government insurance 
programs directly. The majority of 
medical services are billed to the Medical 
Services Plan (MSP) on a fee-for-service 
basis. Eligible payments for drugs and 
pharmacy services are billed to the 
Pharmacare Plan. Hospital services and 
all other health services are provided by 
Regional Health Authorities (RHAs). 
Lump sum payments for these services 
are made by the Ministry of Health di-
rectly to the RHAs. There is a complex 
set of rules regarding copayments for 
other services, such as drugs, long-term 
care, and allied health services.1 

In Fiscal Year 2010-2011, 49.8% of 
GPs in BC worked in solo practices and 
34.8% worked in small group practices 
of 2 to 4 GPs. Conceptually, a general 
practice is very similar to the US patient-
centered medical home.1 Typically, one 
service is provided during one visit to a GP, 
although if a GP provides a service and a 
procedure during a single visit, s/he can 
bill for two activities. This allows GPs to 
care for a range of patients, including those 
needing complex care. On the basis of 
claims made to BC’s MSP, and excluding 
part-time GPs (defined by Doctors of BC 
as those making less than Can$82,000 in 
the 2011-2012 fiscal year), the average an-
nual payment to a GP was Can$255,522 
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ABSTRACT 
Context: In its fee-for-service funding model for primary care, British Columbia, 

Canada, introduced incentive payments to general practitioners as pay for perfor-
mance for providing enhanced, guidelines-based care to patients with chronic 
conditions. Evaluation of the program was conducted at the health care system level.

Objective: To examine the impact of the incentive payments on annual health 
care costs and hospital utilization patterns in British Columbia. 

Design: The study used Ministry of Health administrative data for Fiscal Year 
2010-2011 for patients with diabetes, congestive heart failure, chronic obstructive 
pulmonary disease, and/or hypertension. In each disease group, cost and utilization 
were compared across patients who did, and did not, receive incentive-based care.

Main Outcome Measures: Health care costs (eg, primary care, hospital) and 
utilization measures (eg, hospital days, readmissions). 

Results: After controlling for patients’ age, sex, service needs level, and continu-
ity of care (defined as attachment to a general practice), the incentives reduced the 
net annual health care costs, in Canadian dollars, for patients with hypertension 
(by approximately Can$308 per patient), chronic obstructive pulmonary disease 
(by Can$496), and congestive heart failure (by Can$96), but not diabetes (incen-
tives cost about Can$148 more per patient). The incentives were also associated 
with fewer hospital days, fewer admissions and readmissions, and shorter lengths 
of hospital stays for all 4 groups. 

Conclusion: Although the available literature on pay for performance shows mixed 
results, we showed that the funding model used in British Columbia using incentive 
payments for primary care might reduce health care costs and hospital utilization. 
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in Fiscal Year 2011-2012 (April 1, 2011, 
to March 31, 2012).

The impetus for introducing incentive 
payments in the fee-for-service model 
came from discussions with GPs about 
future directions in the late 1990s and 
early 2000s, when BC was experiencing 
a decline in the number of full-service 
family practitioners. In response to gov-
ernment proposals, a GP representative 
responded with the question “Why don’t 
you just pay us for what you want us to 
do?”1 This led to the formation of the 
General Practice Services Committee 
(GPSC), a joint committee of the BC 
Ministry of Health, the BC Medical As-
sociation (now Doctors of BC), and the 
Society of General Practitioners of BC. 
(Representatives from BC’s Regional 
Health Authorities also attend as guests.) 
Since its formation in 2002, this com-
mittee has developed and implemented 
a number of initiatives to promote en-
hanced family practice, including the 
Full Service Family Practice Incentive 
Program, which we refer to as the Incen-
tive Program here. 

The approach taken in BC at that time 
was rather unique in several ways. First, 
it involved joint efforts on the part of 
the provincial government and the two 
professional associations. Second, rather 
than seeking structural solutions (eg, 
community clinics, large group practices) 
to an operational problem (GPs leaving 
their practices), as was more typical at 
that time, BC responded with an opera-
tional solution, namely providing GPs 
with additional payments in the fee-for-
service system. This solution is what the 
GPs believed they actually needed to pro-
vide enhanced care to their patients (eg, 
developing care plans and taking more 
time), particularly to those patients 
with chronic or complex conditions.1 
The incentive payments were initially 
implemented for GPs to provide en-
hanced, guidelines-based care to patients 
with diabetes and congestive heart failure 
(CHF) in 2003. Over time, other chronic 
conditions were added. In this article, 
we report on four main conditions that 
capture most of the patients who are high 
users of the health care system: diabetes, 
CHF, congestive obstructive pulmonary 
disease (COPD), and hypertension.

Evaluation of Incentive Payments  
and the Incentive Program

Do incentive payments, as a form of 
pay for performance, enhance primary 
care? The literature suggests that incen-
tive payments have led to mixed results 
across various jurisdictions,3-6 including 
the Quality and Outcomes Framework 
in England,7-11 and in Canada.12,13 Fur-
thermore, the term pay for performance 
can have a range of meanings. In its 
true sense, pay for performance refers 
to payments for specific outcomes that 
improve the health of patients, popula-
tions, or both. In actual practice, how-
ever, pay for performance often refers 
to payments for conducting certain 
process-related activities or achieving 
“measures,” such as performing im-
munizations or ordering certain tests 
(eg, for diabetes). The latter would be 
better labeled as pay for activity, not 
performance.14 With this distinction 
in mind, the incentive payments cur-
rently offered in BC are also a form of 
pay for activity, similar to those in other 
jurisdictions. 

How then should the Incentive Pro-
gram be evaluated as pay per perfor-
mance for enhancing health outcomes? 
Several factors were considered in set-
ting up the evaluation framework for 
the GPSC’s Incentive Program. First, 
in recognition that there would be 
methodologic and other shortcomings 
in evaluating the performance of the 
program at the level of individual GPs, 
the GPSC decided to look at the per-
formance of the program at the system 
level; for example, Is overall medical care 
improving? Has value for money in-
creased? Second, because each incentive 
was introduced on a provincewide basis, 
it was not possible to conduct a formal 
evaluation (eg, using randomized con-
trolled trials). Third—and importantly 
for the ongoing work and evolution of 
the GPSC—to be useful, evaluation 
results were needed reasonably quickly 
so that the GPSC could review its policy 
and program development on the basis 
of new knowledge specifically targeted 
to its needs, and make evidence-based 
course corrections as needed. 

With these factors in mind, we 
chose an evaluation approach that was 

methodologically rigorous while be-
ing transparent and understandable to 
program developers and policy makers 
as well as to researchers. We refer to the 
approach as Applied Rapid Response 
Research (R3). It falls in the frame of ref-
erence of action research15; it is applied, 
rather than technical or basic research, 
and it has a major knowledge transfer 
and translation component. Like action 
research,15 R3 is rigorous, is aimed directly 
at key questions and decision points for 
policy makers, and is interactive between 
policy and program development and 
evaluation. It provides results that are 
clear and understandable to program 
developers and policy makers. 

Working with the GPSC, we used 
the Applied R3 approach to provide 
quick results regarding the Incentive 
Program. The results have generated 
considerable knowledge transfer/transla-
tion across Canada and internationally. 
The findings from our analyses of the 
Incentive Program have generated em-
pirical evidence for cost avoidance that 
is associated with increased continuity 
of care.1,16,17 Similarly, findings from our 
evaluation of the various learning mod-
ules of the Practice Support Program, 
a GPSC-funded continuing education 
program for physicians,18 have led to 
contributions to the primary care lit-
erature.19-21 

To evaluate the Incentive Program 
at the system level, we adapted the R3 
approach to analyses of BC Ministry of 
Health’s administrative databases, with 
the goal of estimating and comparing 
the relative health care cost and utiliza-
tion patterns of incentive-based care. We 
needed a rapid, rigorous approach that 
would allow nonresearchers to see the 
patterns of relationships for themselves 
in an easy, transparent manner. The basic 
idea behind the analyses was to create and 
to compare two groups of patients: one 
group who received incentive-based care 
and the comparison group who received 
standard (ie, nonincentive-based) care. 

Because our main outcome variable 
was the total cost of care, the incentive-
based and nonincentive patient groups 
needed to be similar to each other in 
terms of variables related to cost (see 
more on this in the next paragraph). 
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In working with the GPSC members, 
many of whom were not researchers, 
we developed and used an analytic ad-
justment procedure, where we equated, 
or adjusted, the two groups on these 
cost-related variables so that the GPSC 
members could see how the costs related 
to the incentives changed in the context 
of these variables. This approach is the 
same as indirect standardization in epi-
demiology, but rather than estimating 
outcome variables related to the inci-
dence and/or prevalence of disease, our 
outcome variables were cost and service 
utilization patterns. 

The specific cost-related variables 
on which the groups were adjusted 
were age, sex, level of service need, and 
continuity of care. Continuity of care 
was operationally defined as a patient’s 
attachment to practice and was found 
to be strongly and inversely related to 
health care costs.16,17 Attachment level is 
defined as the percentage of all primary 
care services provided by 1 practice. The 
rationale is provided by the following ex-
ample. Suppose a patient has 12 services 
in a year, and 9 of those services are from 
1 practice. The patient’s attachment level 
would be 75% (9 of 12 services provided 

by the main practice). However, if the 
main GP in the practice provides only 
6 services and 3 other services are pro-
vided by locum tenens or colleagues 
in the GPs practice (ie, the billings go 
through the same payee number) the 
attachment level for patients seen by 
the main GP would be 50% (6 of 12 
services), whereas the attachment level 
for the overall practice would be 75%. 
Given that the 3 other services in the 
practice are provided on behalf of the 
main GP and not by other separate prac-
tices (drop-in clinics, or GPs working in 
Emergency Departments), it was our 

Table 1. Demographic description of patient groups in analyses by incentive status and Resource Utilization Band (RUB) level1

Demographic 
characteristic

Nonincentive-based care, no. (%)a Incentive-based care, no. (%)a

RUB Level 3, 
N (%) 

RUB Level 4, 
N (%) 

RUB Level 5,  
N (%) 

RUB Level 3, 
N (%) 

RUB Level 4,  
N (%) 

RUB Level 5, 
N (%) 

Diabetes (N = 104,037) (N = 134,665)
No. (row %) 69,708 (67.0) 21,775 (20.9) 12,554 (12.1) 94,403 (70.1) 26,208 (19.5) 14,054 (10.4)
Sex

Male 33,173 (47.6) 10,600 (48.7) 7077 (56.4) 49,480 (52.4) 14,091 (53.8) 8122 (57.8)
Female 35,535 (52.4) 11,175 (51.3) 5477 (43.6) 44,923 (47.6) 12,117 (46.2) 5932 (42.2)

Age group, years
0-44 8244 (11.8) 2462 (11.3) 587 (4.7) 6147 (6.5) 1319 (5.0) 350 (2.3)
45-59 20,396 (29.3) 4452 (20.4) 2305 (18.4) 25,680 (27.2) 4838 (18.5) 2143 (15.2)
60-69 19,021 (27.3) 5369 (24.7) 2949 (23.5) 28,818 (30.5) 7241 (27.6) 3585 (25.5)
70-79 14,333 (20.6) 5449 (25.0) 3518 (28.0) 22,785 (24.1) 7608 (29.0) 4407 (31.4)
80 or older 7714 (11.1) 4043 (18.6) 3195 (25.5) 10,973 (11.6) 5202 (19.8) 3569 (25.4)

Attachment, percentage
0-39 1854 (2.7) 1016 (4.7) 1065 (8.5) 1055 (1.1) 592 (2.3) 809 (5.8)
40-59 9304 (13.3) 3864 (17.7) 3037 (24.2) 7983 (8.5) 3163 (12.1) 2794 (19.9)
60-79 13,874 (19.9) 5277 (24.2) 3465 (27.6) 15,795 (16.7) 5907 (22.5) 3944 (28.1)
80-89 12,904 (18.5) 3920 (18.0) 2020 (16.1) 17,635 (18.7) 5014 (19.1) 2486 (17.7)
90-100 31,772 (45.6) 7698 (35.4) 2967 (23.6) 51,93 (55.0) 11,532 (44.0) 4021 (28.6)

Hypertension (N = 189,670) (N = 172,744)
No. (row %) 136,961 (72.2) 36,642 (19.3) 16,067 (8.5) 133,135 (77.1) 27,833 (16.1) 11,776 (6.8)
Sex

Male 56,387 (41.2) 15,885 (43.4) 8242 (51.3) 55,471 (41.7) 12,180 (43.8) 5727 (48.6)
Female 80,574 (58.8) 20,757 (56.6) 7825 (48.7) 77,664 (58.3) 15,703 (56.2) 6049 (51.4)

Age group, years
0-44 14,387 (10.5) 3728 (10.2) 719 (4.5) 6569 (4.9) 994 (3.6) 165 (1.4)
45-59 42,894 (31.3) 8292 (22.6) 3106 (19.3) 37,036 (27.8) 4898 (17.6) 1506 (12.8)
60-69 36,983 (27.0) 8714 (23.8) 3628 (22.6) 38,999 (29.3) 6744 (24.2) 2451 (20.8)
70-79 26,385 (19.3) 8519 (23.2) 4166 (25.9) 31,564 (23.7) 8099 (29.1) 3595 (30.5)
80 or older 16,312 (11.9) 7389 (20.2) 4448 (27.7) 18,967 (14.2) 7148 (25.7) 4059 (34.5)

Attachment, percentage
0-39 3967 (2.9) 1908 (5.2) 1257 (7.8) 1598 (1.2) 677 (2.4) 506 (4.3)
40-59 19,970 (14.6) 6848 (18.7) 3701 (23.0) 12,554 (9.4) 3654 (13.1) 2066 (17.5)
60-79 29,389 (21.5) 9142 (24.9) 4525 (28.2) 24,301 (18.3) 6490 (23.3) 3186 (27.1)
80-89 27,003 (19.7) 6718 (18.3) 2682 (16.7) 26,660 (20.0) 5469 (19.6) 2354 (20.0)
90-100 56,632 (41.3) 12,026 (32.8) 3902 (24.3) 68,022 (51.1) 11,593 (41.7) 3664 (31.1)

(Continued on next page) 
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view that the more appropriate indica-
tor of continuity of care is attachment 
to the practice of the main GP. 

For level of service need, we used as a 
matching variable the patients’ Resource 
Utilization Band (RUB) designation, 
which is available in the BC Ministry 
of Health administrative databases. The 
RUB designation is a classification system 
developed by Johns Hopkins University, 
Baltimore, MD.22 The main groupings 
are categorized into Adjusted Clinical 
Groups, which are clinical groupings 
that incorporate age, sex, and the number 
and type of different diagnostic condi-
tions the patient has. These can then be 
rolled up into 6 broader RUB categories 

ranging from 0 to 5, with 5 indicating 
very high care needs. (The interested 
reader is referred to the Johns Hopkins 
Web site for more details.22) This system 
is in wide use not only in the US but also 
internationally.23-26 

For presenting results to a scientific 
audience, we also analyzed the adminis-
trative data using propensity score analy-
ses, which are increasingly used in health 
services research to assess treatment 
effectiveness in observational studies 
when randomized control trials are not 
possible. For example, propensity score 
analysis has been used to assess the quality 
of diabetes care,13 COPD maintenance 
therapies,27 the costs and lengths of stay 

of total hip replacement,28 the cost-ef-
fectiveness of open laparoscopic appen-
dectomies,29 and the cost-effectiveness 
of drug-eluting stents in patients with 
acute myocardial infarction.30 

In summary, we were interested in ex-
ploring the impact of the Incentive Pro-
gram on health care costs while controlling 
for several key cost-related variables. Hav-
ing access to the BC Ministry of Health 
administrative databases, which consist 
of a series of registries that contain the 
records of people with chronic conditions, 
we were able to examine and compare 
costs and hospital utilization patterns 
for patients on the registries for diabetes, 
CHF, COPD, and hypertension. 

Congestive heart failure (N = 48,583) (N = 16,834)
No. (row %) 21,020 (43.3) 14,699 (30.3) 12,864 (26.5) 7018 (41.7) 5458 (32.4) 4358 (25.9)
Sex

Male 10,777 (51.3) 7707 (52.4) 6966 (54.2) 3900 (55.6) 3018 (55.3) 2598 (59.6)
Female 10,243 (48.7) 6992 (47.6) 5898 (45.8) 3118 (44.4) 2440 (44.7) 1760 (40.4)

Age group, years
0-44 605 (2.9) 403 (2.7) 197 (1.5) 86 (1.2) 60 (1.1) 35 (0.8)
45-59 2374 (11.3) 1341 (9.1) 1102 (8.6) 577 (8.2) 376 (6.9) 267 (6.1)
60-69 4327 (20.6) 2599 (17.7) 2137 (16.6) 1301 (18.5) 870 (15.9) 576 (13.2)
70-79 6090 (29.0) 4286 (29.2) 3637 (28.3) 2025 (28.9) 1499 (27.5) 1264 (29.0)
80 or older 7624 (36.3) 6070 (41.3) 5791 (45.0) 3029 (43.2) 2653 (48.6) 2216 (50.8)

Attachment, percentage
0-39 395 (1.9) 502 (3.4) 1040 (8.1) 50 (0.7) 96 (1.8) 186 (4.3)
40-59 2187 (10.4) 2245 (15.3) 3033 (23.6) 471 (6.7) 591 (10.8) 856 (19.6)
60-79 3885 (18.5) 3455 (23.5) 3677 (28.6) 1050 (15.0) 1147 (21.0) 1220 (28.0)
80-89 3919 (18.6) 2808 (19.1) 2234 (17.4) 1261 (18.0) 1074 (19.7) 842 (19.3)
90-100 10,634 (50.6) 5689 (38.7) 7990 (62.1) 4186 (59.6) 2550 (46.7) 1254 (28.8)

COPD (N = 56,444) (N = 25,043)
No. (row %) 29,187 (51.7) 15,657 (27.7) 11,600 (20.6) 12,264 (49.0) 7769 (31.0) 5010 (20.0)
Sex

Male 14,088 (48.3) 7733 (49.4) 6220 (53.6) 6101 (49.7) 3960 (51.0) 2810 (56.1)
Female 15,099 (51.7) 7924 (50.6) 5380 (46.4) 6163 (50.3) 3809 (49.0) 2200 (43.9)

Age group, years
45-59 5138 (17.6) 2403 (15.3) 1594 (13.7) 1941 (15.8) 1110 (14.3) 684 (13.7)
60-69 8927 (30.6) 3941 (25.2) 2589 (22.3) 3571 (29.1) 1986 (25.6) 1105 (22.1)
70-79 8797 (30.1) 4894 (31.3) 3432 (29.6) 4069 (33.2) 2570 (33.1) 1657 (33.1)
80 or older 6325 (21.7) 4419 (28.2) 3985 (34.4) 2683 (21.9) 2103 (27.1) 1564 (31.2)

Attachment, percentage
0-39 671 (2.3) 572 (3.7) 871 (7.5) 124 (1.0) 158 (2.0) 226 (4.5)
40-59 3430 (11.8) 2643 (16.9) 2778 (23.9) 985 (8.0) 968 (12.5) 992 (19.8)
60-79 5859 (20.1) 4018 (25.7) 3426 (39.5) 2058 (16.8) 1741 (22.4) 1407 (28.1)
80-89 5604 (19.2) 2913 (18.6) 1992 (17.2) 2276 (18.6) 1536 (19.8) 967 (19.3)
90-100 13,623 (46.7) 5511 (35.2) 2533 (21.8) 6821 (55.6) 3366 (43.3) 1418 (28.3)

a Some percentages do not total to 100% because of rounding.
1 British Columbia Ministry of Health Services, Primary Care Data Repository, Fiscal Year 2010-2011.
COPD = chronic obstructive pulmonary disease.

(Continued from previous page)
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METHODS
Patient Selection

The BC Ministry of Health admin-
istrative database contains a series of 
registries of people with chronic condi-
tions. To place patients on a registry, the 
Ministry uses a complex formula based 
on diagnostic codes from hospital and 
primary care visits and common drugs 
used to treat the given condition. 

For our analyses, we extracted all 
patients in Fiscal Year 2010-2011 who 
did and did not receive incentive-based 
care and who were on the registries 
for each of the following four chronic 
conditions: diabetes, CHF, COPD, and 
hypertension. Patients in a given regis-
try, such as diabetes, may have diabetes 
alone or may have diabetes plus other 
chronic conditions, and may thus ap-
pear on more than one registry. It should 
also be stressed that we were not dealing 
with samples in our analyses. Rather, we 
were dealing with a subset of the popu-
lation, which included all BC patients 
who met our selection criteria. 

Patient selection was made with 
the following additional consider-
ations. For each chronic condition, 
we excluded people who died and who 
were estimated to be in a long-term 
care facility during Fiscal Year 2010-
2011 because we wanted to include 
only patients who resided mostly in 
the community for an entire year. We 
also excluded patients with hospital 
costs greater than Can$100,000, the 
rationale being that if the average 
hospital cost is Can$1000 per day, an 
annual cost of Can$100,000 would 
imply the patient stayed in hospital for 
100 days. Our focus in these analyses 
is on primary care; thus, we wanted 
to select patients who spent most of 
their time living in the community. 
The number of patients excluded on 
the basis of this criterion ranged from 
7 (fewer than 0.01% of diabetes) to 
29 (0.06% of COPD) patients per 
registry at RUB Level 4, and 261 
(0.76% hypertension) to 296 (1.30% 
COPD) patients at RUB Level 5. For 
other analyses,16,17 patients with bill-
ings made by more than 25 different 
payees or service providers were also 
excluded because this would make 

them atypical users (“outliers”) of 
the health care system. However, no 
patients were eliminated on the basis of 
this criterion in the current study. 

As most incentives were developed for 
patients receiving care for a chronic con-
dition, we selected people with some-
what higher care needs and those who 
saw their GP on at least a moderately 
regular basis. First, we selected people 
in RUB Levels 3 through 5. Second, we 
selected patients who had at least 5 GP 
services in a given year; these could be, 
but were not required to be, visits related 
to the particular chronic condition. 
Relatively few patients in RUB Levels 3 
to 5 had fewer than 5 GP services in Fis-
cal Year 2010-2011 (10.5% of diabetes, 
14.8% of hypertension, 7.3% of CHF, 
and 8.9% of COPD, with most of these 
at RUB Level 3). 

Access to data for our analyses was 
obtained through a BC Ministry of 
Health Privacy Impact Assessment in 
conformance with the Freedom of In-
formation and Protection of Privacy Act 
(Privacy Act).31 Approval of the Privacy 
Impact Assessment ensures that any col-
lection, use, and disclosure of informa-
tion conforms to all existing legislation, 
including the Privacy Act. The require-
ments for conducting research under the 
Privacy Impact Assessment agreement 
are similar to those imposed by ethics 
review boards.

Outcome Variables
Our outcome variables were the total 

annual (Fiscal Year 2010-2011) costs of 
health care and a number of indicators 
of hospital utilization. Specifically, cost 
variables included costs to the govern-
ment from the provincial MSP (ie, GP 
costs, specialist costs, and diagnostic 
facility costs), hospital costs, pharmacy 
costs, and total costs (the sum of all cost 
categories). The utilization variables 
included were the number of hospital 
days per 1000 patients, net number of 
admissions, readmission rates, and aver-
age length of stay. 

Analytic Adjustment Procedure
Many readers will have been trained in 

a health-related discipline and will be fa-
miliar with concepts from epidemiology 

such as age and sex standardization. 
Many social science disciplines also 
adjust data to control for confounders 
based on differential age and sex dis-
tributions (and distributions for other 
key variables). Thus, epidemiologic 
standardization is actually a subset of a 
broader concept of adjustment, which 
“encompasses both standardization and 
other procedures for removing the ef-
fects of factors that distort or confound 
comparison.”32

The 2 groups, those who did and 
those who did not receive incentive-
based care, were adjusted on 4 key 
cost-related variables. Those variables 
were as follows: 1) age, categorized into 
5 groups or strata: 0 to 44 years, 45 to 
59 years, 60 to 69 years, 70 to 79 years, 
and 80 years and older; 2) sex: male 
or female; 3) RUB: Levels 3 through 
5; and 4) attachment to practice, de-
fined as the percentage of all services 
provided by the primary care practice 
that provided the most services to the 
patient,16,17 with categories or strata of 
0% to 39% attachment, 40% to 59% 
attachment, 60% to 79% attachment, 
80% to 89% attachment, and 90% to 
100% attachment. 

Because of the highly variable nature 
of the costs of the different incentives 
and services associated with the different 
comorbidities, the use of constructed 
variables such as number of comor-
bidities as a matching variable was not 
considered to be appropriate in our cost 
analyses.

Propensity Score Analyses
The method for propensity score 

analysis is basically a 2-stage analysis. In 
Stage 1, each patient in the “treatment” 
group (corresponding to our incentive-
based care group) is first matched with 
a patient in the comparison group who 
matches him/her on each of the other 
“matching” variables (eg, age, sex). The 
matching is done by computing a pro-
pensity score for each patient (a linear 
combination score of the matching 
variables) and matching the patients in 
the 2 groups on these propensity scores. 
In Stage 2 of the analysis, the 2 groups 
of matched patients are compared on the 
outcome variables of primary interest. 
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For further discussion of this method 
and some of the key issues that must be 
considered, see Arbogast et al,33 Austin,34 
Baser,35 Manca and Austin,36 Schneeweiss 
et al,37 Wilde and Hollister,38 Rosenbaum 
and Rubin,39 and Dunn et al.40 

Estimates of patients’ propensity 
scores were obtained using probit re-
gression.40 For matching patients on 
the propensity scores, we used one-to-
one nearest neighbor matching without 
replacement; because of the size of our 
data sets, there were large and similar 
numbers of patients in each of the two 
groups (incentive and nonincentive) 

with identical propensity scores. The 
quality of the matching was assessed 
for each analysis. Once matched, the 
average costs for patients who received 
incentive-based care were compared 
with their matched counterparts who 
did not receive incentive-based care, 
using paired samples t tests.38

As was the case for the adjustment 
procedure, the matching was done on 
age group, sex, RUB level, and attach-
ment level. Matching patients on co-
morbidities in the propensity analyses 
was not feasible. Some groupings of 
all possible combinations of the main 

comorbidities resulted in very small 
numbers of patients who could not be 
matched adequately. Furthermore, as 
noted earlier, using constructed variables 
such as simple counts of comorbidities 
as a matching variable was not appro-
priate in our cost analyses because the 
incentive and other costs associated 
with different comorbidities are highly 
variable. Thus, for these analyses, we 
selected patients who had only diabetes 
(ie, they did not have CHF, COPD, 
hypertension, or other comorbidities 
for which an incentive could be billed) 
and, similarly, patients who had only 

Table 2. Comparative cost analysis across disease conditions: average annual costs per patient (Canadian dollars)1

 
 
Type of Condition

 
 

Type of cost

Raw costs2 
(no adjustments)

Costs adjusted for age, sex, Resource 
Utilization Band, and attachment levela

No incentive Incentive No incentive Incentive
Diabetes:
Incentive (n = 134,665);
No incentive (n = 104,037)

GP 588 750 574 761
Specialist 645 560 612 584
Diagnostic facility (DF) 476 470 471 474
Subtotal (GP + Specialist + DF) 1709 1780 1657 1819
Hospital 2538 1965 2318 2131
Pharmacy 979 1128 967 1140
Total 5226 4873 4942 5090
Incentive-based cost difference 353 -148

Hypertension:
Incentive (n = 172,794);
No incentive (n = 189,670)

GP 486 505 475 517
Specialist 503 407 478 432
Diagnostic facility 392 357 386 364
Subtotal (GP + Specialist + DF) 1381 1269 1339 1313
Hospital 1751 1202 1597 1349
Pharmacy 511 470 507 472
Total 3643 2941 3443 3134
Incentive-based cost difference 702 309

COPD:
Incentive (n = 25,043);
No incentive (n = 56,444)

GP 800 997 796 1007
Specialist 739 608 735 618
Diagnostic facility 546 519 548 516
Subtotal (GP + Specialist + DF) 2085 2124 2079 2141
Hospital 4048 3119 3958 3329
Pharmacy 1388 1466 1391 1462
Total 7521 6709 7429 6933
Incentive-based cost difference 812 496

Congestive heart failure:
Incentive (n = 16,834);
No incentive (n = 48,583)

GP 929 1185 927 1192
Specialist 1026 878 1008 924
Diagnostic facility 716 742 713 753
Subtotal (GP + Specialist + DF) 2671 2805 2648 2869
Hospital 6105 5213 5976 5579
Pharmacy 1513 1532 1503 1583
Total 10,289 9550 10,127 10,031
Incentive-based cost difference 739 96

a Totals in cost columns may differ from the sum of the component parts because of rounding. 
1 British Columbia Ministry of Health Services, Primary Care Data Repository, Fiscal Year 2010-2011.
COPD = chronic obstructive pulmonary disease; GP = general practitioner. 
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hypertension. We chose diabetes and 
hypertension because these two condi-
tions had the largest numbers of patients 
of the four conditions without any co-
morbidities.

Finally, because we needed to be able 
to communicate the findings from our 
analyses to diverse audiences, we em-
ployed two different analytic methods 

in our analyses of the provincial 
data. Use of these methods en-
abled us to compare the find-
ings across methods and across 
chronic conditions.

RESULTS 
Table 1 provides the basic 

demographic description of the 
patients in our analyses. A scan 
of the percentages indicates that 
there were some differences be-
tween the incentive and nonin-
centive groups across sex, age, 
RUB level, and level of attach-
ment; thus, adjusting for these 
variables was warranted.

We present the results of the cost 
analyses in four sections. First, we pres-
ent the cost estimates, in terms of cost 
avoidance, for incentive-based care 
obtained by the analytic adjustment 
method, and compare these with un-
adjusted, or raw, costs for each of the 
four chronic conditions. Second, we 
present and compare the cost estimates 
for diabetes and hypertension obtained 
using the propensity score analyses. 
Third, we report estimates of the overall 
cost avoidance that include the cost of 
the incentives themselves for each of the 

four chronic conditions, to provide an 
overall financial picture. Finally, using 
the adjustment method we report the 
impact of the Incentive Program on 
hospital utilization patterns.

Impact of Incentives on Costs Based on 
Analytic Adjustment Method

Table 2 presents the cost estimates for 
the 4 major chronic conditions using the 
analytic adjustment method. It shows 
the raw costs (ie, simple comparisons of 
costs for patients who did and did not 
receive incentive-based care, without 
adjustment) as well as the costs adjusted 
for age, sex, and RUB and attachment 
levels. Raw, unadjusted cost estimates 
indicate that patients who received 
incentive-based care cost, on average, less 
than those who did not, with raw annual 
cost differences ranging from Can$353 
for diabetes to Can$812 for COPD (see 
“Raw Cost” columns in Table 2). 

Costs adjusted for age, sex, RUB 
level, and attachment level (see right 
side of Table 2), however, led to differ-
ent results. Specifically for diabetes, on 
the basis of the adjusted costs, patients 
who received incentive-based care actu-
ally cost, on average, Can$148 (2.99%) 
more than patients who did not. After 
adjusting for only age, sex, and RUB level 
(not shown here), the costs were similar 
for patients who received incentive-based 
care (Can$4993) and those who did not 
(Can$5059). Although the difference of 
Can$66 was small, these estimates were 
in the same direction as the raw total 
cost findings. However, with the addi-
tional adjustment for attachment level, 

cost estimates for patients who received 
incentive-based care were higher than for 
those who did not receive incentive-based 
care. For the other 3 chronic conditions, 
incentive-based care adjusted for age, sex, 
RUB level, and attachment level led to 
lower costs, on average, with the differ-
entials ranging from Can$96 for CHF 
to Can$496 for COPD.

It is also of interest to compare the im-
pact of the incentives on the different cost 
categories—GP, specialist, hospital costs, 
and so on—across the disease categories. 
For example, for all groups of patients, 
those who received incentive-based 
care incurred higher GP costs (primar-
ily because of the costs of the incentive 
payments) and lower specialist costs 
(whether we consider raw or adjusted 
estimates) compared with those who did 
not receive incentive-based care. When 
the costs were adjusted for age, sex, RUB 
level, and attachment level, hospital costs 
were considerably lower for patients with 
incentive-based care (in all disease groups). 
However, pharmacy costs were higher for 
patients with diabetes and COPD (but 
not CHF and hypertension).

The impact of adjusting for comor-
bidities was examined for diabetes and 
hypertension. Findings are presented in 
Table 3 for patients who appeared only 
on the diabetes registry (and no other 
registries) or only on the hypertension 
registry. Compared with the estimates 
in Table 2, we noted that even though 
the overall total costs were lower for 
both incentive and nonincentive groups 
(by about Can$1700 for diabetes 
and Can$500 for hypertension), the 

Table 3. Average annual costs per patient, adjusted for Resource Utilization Band, attachment, sex, and age group,  
fiscal year 2010-2011 (Canadian dollars)1

Cost category
Diabetes-only patientsa Hypertension-only patientsa

No incentive (n = 64,027) Incentive (n = 82,674) No incentive (n = 155,136) Incentive (n = 142,480)
GP 463 620 437 475
Specialist 450 430 435 389
Diagnostic facility (DF) 372 376 353 335
Total MSP (GP + Specialist + DF) 1285 1426 1225 1199
Hospital 1300 1157 1307 1089
Pharmacy 658 807 411 386
Average annual total costs 3243 3390 2943 2674
Incentive-based cost difference -147 269
a Totals in cost columns may differ from the sum of the component parts because of rounding. 
1 British Columbia Ministry of Health Services, Primary Care Data Repository, Fiscal Year 2010-2011.
GP = general practitioner; MSP = Medical Services Plan of British Columbia.

… for all groups 
of patients, those 

who received 
incentive-based 

care incurred 
higher GP costs 

(primarily 
because of 
the costs of 

the incentive 
payments) and 
lower specialist 

costs …
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adjusted cost differences were com-
parable, including the change in the 
direction for diabetic patients. For pa-
tients with only diabetes who received 
incentive-based care, the average annual 
total cost per patient was Can$3390, 
which was Can$147 higher than the 
average cost for diabetic patients who 
did not receive incentive-based care. For 
hypertension-only patients, those who 
received incentive-based care had aver-
age annual costs of Can$2674, which 
was Can$269 less per patient than those 
who did not receive incentive-based 
care. This provides some evidence that 
the pattern of results was similar for pa-
tients with only 1 chronic condition and 
those with multiple chronic conditions. 

Impact of Incentives on Costs Based  
on Propensity Score Analyses

The effectiveness of the matching of pa-
tients, using propensity scores based on the 
4 variables, is displayed in Table 4, which 
shows the group means on the 4 variables 
before and after propensity score match-
ing. The numeric values of the means 
are not meaningful in and of themselves 
(because these are categorical variables 
with the numbers indicating category 
“labels”), but they do show how the 2 
groups became more similar after the 
matching procedure. For the diabetes-
only patients, the overall reduction in 
bias ranged from 16% (for sex) to 96% 

reduction for RUB level (Table 4, last 
column). For the hypertension-only pa-
tients, the reduction ranged from 50% on 
each of the covariates except sex (which 
was already very small before the match-
ing procedure, at 1.6%). Note that the 
matching was always done for the N of 
the smaller of the 2 groups. For diabe-
tes, the nonincentive group was smaller 
(N = 60,535), which means all nonincen-
tive group members were matched with a 
patient from the larger incentive group, 
and their means remained the same af-
ter matching, but those of the incentive 

group changed. The converse can be seen 
for the hypertensive patients.

The main results of this analysis were 
the paired samples t tests conducted 
on the 2 matched groups of patients 
for each cost variable (Table 5). After 
matching on age group, sex, RUB level, 
and attachment level, diabetes-only 
patients who received incentive-based 
care cost an overall Can$97 more than 
those who did not receive incentive-
based care. It is also interesting to look 
at the different cost categories; when 
looking only at hospital costs, patients 

Table 4. Before and after propensity score matching results by patient variable for fiscal year 2010-20111

 
 
Covariate variable

Before matching After matching
 

Reduction 
in bias (%)

Mean of 
incentive 

group

Mean of 
nonincentive 

group

Standardized 
percentage of 

bias

Mean of 
incentive 

group

Mean of 
nonincentive 

group

Standardized 
percentage of 

bias
Diabetes-only patients
Number 78,513 60,535 60,535 60,535
Age group 2.988 2.800 16.6 2.707 2.800 -8.2 50.7
Sex 0.489 0.537 -9.5 0.577 0.537 8.0 15.8
RUB level 3.238 3.279 -7.5 3.277 3.279 -0.3 95.7
Attachment level 4.094 3.807 24.6 3.853 3.807 3.9 84.0
Hypertension-only patients
Number 154,896 169,484 154,896 169,484
Age group 3.195 2.939 21.7 3.195 3.054 12.0 44.9
Sex 0.581 0.584 -0.6 0.581 0.573 1.6 -160.7
RUB level 3.257 3.320 -10.9 3.257 3.285 -4.9 54.8
Attachment level 4.028 3.723 26.0 4.028 3.879 12.7 51.0
1 British Columbia Ministry of Health Services, Primary Care Data Repository, Fiscal Year 2010-2011.
RUB = Resource Utilization Band.

Table 5. Costs for patients after propensity score matching: effects of incentive-based 
care for fiscal year 2010-11 (Canadian dollars)a1

 
Type of cost

Patients with 
incentive-based care

Patients without incentive-
based care (PS matched)

Difference 
in cost

 
t valueb

Diabetes-only patients
No. of patients 60,535 60,535
Hospital 1121.99 1278.35 -156.36 -5.79
MSP 1409.27 1288.55 120.72 16.64
Pharmacologic care 767.71 635.42 132.28 12.73
Total 3298.96 3202.32 96.64 2.75
Hypertension-only patients
No. of patients 154,896 169,484
Hospital 1060.75 1361.96 -301.21 -18.00
MSP 1197.15 1248.93 -51.78 -11.75
Pharmacologic care 404.13 425.67 -21.55 -3.99
Total 2662.03 3036.57 -374.53 -17.77
a All values in Canadian dollars except No. of patients and t values.
b Given the large sample sizes, all these t values would be considered statistically significant at the 0.01 level (2-tailed).
1 British Columbia Ministry of Health Services, Primary Care Data Repository, Fiscal Year 2010-2011.
MSP = Medical Services Plan of British Columbia; PS = propensity score.
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Table 6. Comparisons of estimates from two methods of matching groups (Canadian dollars)1

Estimation method
Diabetes-only patients Hypertension-only patients

Incentives No incentives Cost difference Incentives No incentives Cost difference
Adjustment 3389 3243 -146 2675 2944 269
Propensity 3299 3202 -97 2662 3037 375
1 British Columbia Ministry of Health Services, Primary Care Data Repository, Fiscal Year 2010-2011.

who received incentive-based care 
cost Can$156 less than those without 
incentive-based care, after matching on 
the 4 covariates.

For hypertension-only patients, incen-
tive-based care made a larger difference 
in the impact on the costs. For each type 
of cost, patients who received incentive-
based care had lower costs. Overall, the 
incentive-based care recipients with hy-
pertension only had total health care costs 
of Can$375 less than patients without 
incentive-based care (Table 5).

These results can be compared with 
those obtained on the same subpopula-
tion of patients using the adjustment 
method shown in Table 3. The two sets 
of results are shown in Table 6. The 
findings were very similar, providing 
support for the adjustment method. The 
adjustment method provided a more 
conservative estimate of cost avoidance 
than did the propensity score analysis.

Additional Analyses: Overall Costs of 
Incentive Payment Program

The cost estimates presented in 
Table 2 are only for patients who were 
selected for analysis using our inclusion 
and exclusion criteria, which allowed us 
to compare costs across the two groups 
for high-care-needs patients. However, 
to obtain a more complete picture of the 
cost (or cost avoidance) of the incentive 
payment program for the entire health 
care system, we estimated the overall 
cost, including the cost of the incen-
tives, for all patients in each of the four 
chronic conditions (ie, including pa-
tients at all RUB levels and those with 
fewer than five services).

Table 7 presents the overall cost 
avoidance of the Incentive Program 
for the four chronic conditions. Where 
the cost reductions from the incentives 
were less than the costs of the incentives 
(see negative net values in Table 7), the 
incentives constitute an additional cost 

to the health care system. Conversely, 
where the savings from incentives are 
positive but less than the costs of the 
incentives, this represents a partial re-
turn on investment. The overall cost 
estimates presented in Table 7 show 
that the Incentive Program resulted in 
cost avoidance for patients with CHF, 
COPD, and hypertension, but not 
diabetes. However, it should be noted 
that the costs presented in Table 7 are 
not additive across chronic conditions 
because the subpopulations of patients 
in these analyses overlap. 

Impact of Incentives on Service Utilization
The Incentive Program also had an 

impact on hospital utilization outcome 
measures. Using the adjustment method, 
we compared hospital utilization for 
patients who received incentive-based 
care with those who did not. Across all 
four chronic conditions, patients who 
received incentive-based care had fewer 
admissions, fewer days in the hospital, 
fewer readmissions, and shorter lengths 
of stay (Table 8).

DISCUSSION
Our analyses bore interesting results. 

Incentive payments can and do avoid 
costs for the health care system—al-
though it depends which costs and 
which chronic conditions are looked 
at—and in general reduce patients’ 
utilization of more costly hospital 
services. The incentives are associated 
with cost avoidance for patients with 

CHF, COPD, and especially hyperten-
sion, but not for patients with diabetes. 
This difference appears to be because of 
the incentive-based cost avoidance for 
hospital costs being lower in both the 
raw and adjusted costs for the diabetes 
group. For example, Table 2 shows that 
the hospital cost differential for the 
diabetes group, using adjusted costs, 
was Can$187 (Can$2318-Can$2131) 
compared with Can$248 for hyper-
tension, Can$629 for COPD, and 
Can$397 for CHF. In addition, al-
though all 4 conditions showed a 
decrease in the measures of hospital 
utilization in the incentive group, the 
decrease was consistently compara-
tively smaller in the diabetes group. 
For example, Table 8 shows the differ-
ence in the number of hospital days 
per 1000 patients (236 fewer days in 
the incentive group) was smaller for 
diabetes than for each of the other 
chronic conditions (257 fewer days 
for hypertension, 536 for COPD, and 
419 for CHF). Similarly, the difference 
in the net number of admissions per 
1000 patients was smallest for diabetes 
(12.5 admissions) compared with hy-
pertension (22.1 admissions), COPD 
(32.5 admissions), and CHF (21.2 
admissions). 

Regarding the two analytic meth-
ods, we showed that the adjustment 
method used for presenting the cost 
and utilization findings to health care 
policy makers was sound. Because we 
conducted each analysis separately for 

Table 7. Overall cost avoidance adjusted for age, sex, Resource Utilization Band, 
and attachment level for fiscal year 2010-2011 (Canadian dollars)1

Costs Diabetes Hypertension COPD CHF
Total dollar cost (-) or savings using 
adjusted rates excluding incentives

-3,068,294 61,860,252 15,558,305 3,716,020

Total cost of incentives -21,632,125 -11,525,650 -4,636,805 -2,510,250
Net dollar cost (-) or savings -24,700,419 50,334,602 10,921,500 1,205,770
1 British Columbia Ministry of Health Services, Primary Care Data Repository, Fiscal Year 2010-2011.
CHF = congestive heart failure; COPD = chronic obstructive pulmonary disease.
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each chronic condition, there was some 
overlap in the populations that were 
selected for the analyses reported here. 
As we show in the results section, the 
findings were consistent across analyses 
of patients with only one chronic condi-
tion and those who had several chronic 
conditions. Thus, comorbidities did not 
present an issue in our interpretation of 
the Incentive Program.

As we hoped, we effectively validated 
the adjustment method by comparing its 
estimates with those obtained from the 
propensity score matching analyses. The 
two methods provided similar results 
regarding the impact of the incentives 
on health care costs, when adjusting 
or matching (ie, controlling) for four 
patient cost-related variables, and the 
similarities of the cost estimates across the 
two methods strengthen the conclusions 
drawn from both analyses. Thus, overall 
results indicate both cost avoidance and 
reduced hospital utilizations for patients 
who received guidelines-based care sup-
ported by incentive payments. 

One limitation of our study is that 
even though we matched the patients in 
the two groups on age, sex, RUB level, 
and attachment level, we do not fully 
know how similar the two groups were 
on other potentially relevant variables. 
However, previously published studies 

of cost analyses that used a wider range 
of independent variables (ie, patient’s 
median household income, and physi-
cian’s sex, age, and place of graduation) 
indicated that these other variables had 
a comparatively much smaller impact 
on costs in BC.15 In this regard, a second 
limitation is that the results of this study 
are specific to the BC context and thus 
are not directly generalizable to other 
contexts. We hope that the findings re-
ported here spur further research in other 
jurisdictions and are of broader interest, 
particularly to health care policy makers 
and funders.

Our analyses examined the cost-
effectiveness of the incentive-based 
model introduced in BC. The findings 
do not, however, address the bigger is-
sue of whether the operational solution 
introduced to resolve an operational 
problem (ie, the Incentive Program) 
is more cost-effective than a structural 
solution.1 It would be informative and 
interesting to compare the BC approach 
to other innovations in primary care 
delivery and funding models across 
Canada, such as community clinics 
and/or large group practices, and to 
assess the benefits and shortcomings of 
each approach using the same outcome 
measures. Such a broader study would 
provide health care policy makers with 

information for evidence-based funding 
and delivery decisions in primary care.

CONCLUSION
Although the available literature 

on pay for performance shows mixed 
results, we showed that the funding 
model in BC using incentive payments 
for primary care might, on balance, 
reduce health care costs and hospital 
utilization. v
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Table 8. Service utilization rates adjusted for age, sex, Resource Utilization Band, and attachment level  
for fiscal year 2010-20111

 
Service utilization

Diabetes Hypertension COPD CHF
No 

incentive
 

Incentive
No 

incentive
 

Incentive
No 

incentive
 

Incentive
No 

incentive
 

Incentive
Hospital days per 1000 patients 2079.0 1842.8 1368.3 1111.1 3626.7 3090.5 5177.7 4759.2
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(excluding transfers, daycare)
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Readmissions within 30 days  
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Average length of stay  
per regular admission
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