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Abstract 

We study the impact of a mixed capitation model known as the Family Health Organization 

(FHO) on selected quality and quantity outcomes among primary care physicians in Ontario, 

Canada.  Using a panel of administrative data that covers one year before and two years after the 

FHO model was introduced in 2007, we find that physicians in the FHO model provide about 6 

to 7 percent fewer services and visits per day, but are between 7 and 11 percent more likely to 

achieve preventive care quality targets for senior flu shots, toddler immunizations, pap smears, 

colorectal screening, and mammograms compared to physicians in the enhanced fee-for-service 

model known as the Family Health Group (FHG).  These short-term results suggest that the 

mixed capitation model with observable and contractible quality indicators may be welfare 

improving relative to the FFS model.   
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1. Introduction 

The traditional fee-for-service (FFS) model, in which physicians receive a fee for each service 

they provide, has been and still remains the predominant payment model in many developed 

countries, including Canada and the United States.  This model has been criticized for long time 

because it may encourage over-provision of health care3 and because it typically lacks incentives 

to provide valuable but hard to observe quality of care4.  These two criticisms are particularly 

relevant in the current era of growing health expenditures and concerns about value for money.   

 As a promising alternative, the recent literature has advocated a mixed payment model in 

which physicians receive a reduced fee for each service they provide and a fixed payment for 

each enrolled patient.  Theoretically, this model may be designed to induce the socially optimal 

levels of both quantity and quality of health care5.  Empirically, however, it is still not well 

understood how this model performs relative to the FFS model, especially among primary care 

physicians6.  

 In this paper, we provide new evidence on this question by studying a mixed payment 

model known as the Family Health Organization (FHO) that was introduced in Ontario, Canada 

in 20077.  We compare the impact of this model on selected quantity and quality outcomes 

relative to an enhanced fee-for-service model known as the Family Health Group (FHG).   The 

comparison between the two models is particularly revealing because the majority of physicians 

who joined the FHO model were previously in the FHG model.  The comparison is also 

                                                           
3 See for example Evans (1974).  
4 See for example McGuire (2000). 
5 See for example Léger (2008), McGuire (2008), and Zweifel et al. (2009). 
6 For evidence on specialists, see for example Dumont et al. (2008) and Fortin et al. (2010).  
7 The FHO contract was finalized with the effective date of November 2006, but its implementation was delayed 
until the summer of 2007. 
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important from a policy perspective because the FHO and the FHG are currently two most 

prevalent primary care models in Ontario, comprising about 60 percent of all family physicians. 

 Our analysis is based on a panel of rich administrative data that follows a cohort of FHG 

physicians from 2006 to 2009, including over one year before and over two years after the FHO 

model was introduced.  Over this sample period, about one third of FHG physicians switched to 

the new FHO model.  Because this transition was voluntary, we use a two-step approach to 

address the concern that physicians who joined the FHO model were a selected, non-random 

sample of FHG physicians.  In the first step, we use the propensity score method to match 

treatment and comparison physicians based on their observed characteristics prior to the 

introduction of the FHO model.  In the second step, we use the propensity score weights to 

estimate a difference-in-difference model with fixed physician effects and physician-specific 

trends to control for unobserved, time-invariant physician heterogeneity and to account for 

differential trends in outcomes between treatment and comparison physicians.   

 We find that physicians in the FHO model provide about 6 to 7 percent fewer services 

and visits per day (about 2 fewer services or visits per day), but work the same number of days 

per year and enroll the same number of patients compared to physicians in the FHG model.  On 

the other hand, physicians in the FHO model are between 7 and 11 percent more likely to 

achieve preventive care bonuses for senior flu shots, toddler immunizations, colorectal screening, 

pap smears, and mammograms than physicians in the FHG model.  These results are important 

because they suggest that the mixed capitation model with observable and contractible quality 

indicators may be welfare improving relative to the FFS model if, as the critics argue, physicians 

in the FFS model tend to over-provide quantity but under-provide quality of care.   
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  We also study the performance of the FHO model with respect to two common concerns 

about capitation models: patient selection or ‘cream-skimming’ and excessive referrals8.  We 

find that the FHO physicians have about 3 percent fewer referrals per rostered patient than the 

comparable FHG physicians.  We also find that the FHO physicians enroll patients with expected 

primary care expenditures similar to patients enrolled to the FHG physicians9.     

 This analysis complements our earlier study of the transition of FFS physicians to the 

FHG model10.  That transition, following the introduction of the FHG model in 2003, involved 

incremental changes to how physicians are paid, but the main method of payment remained the 

FFS system.  In this paper, we study a more radical payment reform in which physicians 

transitioned from an enhanced FFS model (the FHG) to a mixed capitation model (the FHO).  As 

Figure 1 shows, these two transitions from the traditional FFS model – to the enhanced FFS 

model and to the mixed capitation model – represent two main stages in the Ontario primary care 

reform in the last decade. 

 Our study is also of direct policy relevance to other jurisdictions.  The first relevance is to 

the concept of Patient-Centered Medical Homes (PCMH) that has recently become quite popular 

in the United States.  The PMCHs are envisioned as multidisciplinary teams based on principles 

of coordinated and integrated care, quality and safety, enhanced access, and payment system that 

reward value11.  In Ontario, the principles of the PCMH are closely embedded in the inter-

disciplinary Family Health Teams in which most participating physicians are signatories to the 

FHO model12.  The second policy relevance is to the Quality and Outcomes Framework that was 

                                                           
8 See for example Léger (2008). 
9 The expected expenditures are measured by the age-sex specific modifiers used to risk-adjust capitation payments. 
For more details, see Section 2. 
10 Kantarevic, Kralj, and Weinkauf (2010). 
11 For a brief review of the PCMH, see for example a report by Robert Graham Center (2007). 
12 See for example Rosser et al. (2010). 
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introduced in the U.K. in 200413.  This Framework included 146 indicators of quality across 

seven areas of physician practice.  About half of available quality points are for clinical 

indicators that are typically awarded if a minimum percent of eligible patients receives the 

targeted type of care.  This payment structure for clinical quality is quite similar to the preventive 

care bonuses in Ontario that we study in this paper. 

    The rest of the paper is organized as follows.  The next section provides a detailed 

comparison between the FHO and FHG models.  Section 3 then briefly reviews the literature on 

the impact of mixed payment model on the quantity and quality of health care.  Section 4 

describes the data and Section 5 discusses our empirical strategy.  The results are presented in 

Sections 6 (quality and quantity outcomes) and 7 (patient selection and referrals).  Section 8 

concludes. 

2. Institutional Background 

To appreciate changes involved in the transition from the FHG model to the FHO model, we 

compare the two models along three main dimensions of physician practice: organization, base 

compensation, and performance-based incentives (see Table 1).  

 The organization of the two models is quite similar.  Both models are group models with 

at least three physicians, with identical after-hour obligations14, and similar patient enrolment 

requirements.  In the FHO model, the enrolment is stipulated by the contract; in the FHG model, 

the enrolment is optional but strongly encouraged because most financial incentives apply to 

enrolled patients only.   

                                                           
13 For a brief overview, see for example Smith and York (2004). 
14 For example, the minimum requirement for the group of three physicians is to provide a three-hour block of care 
per week per physician during the after-hour period (evenings on weekdays or any time on weekends and holidays). 
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The main difference between the two models is in their base compensation.  In the FHO 

model, physicians receive an age-sex adjusted capitation rate15 for providing a set of core 

services to their enrolled patients16.  In addition, the FHO physicians receive 10 percent of the 

FFS value of core services provided to their enrolled patients and 100 percent of the FFS value 

of core services provided to the non-enrolled patients (up to a hard cap17).  For the non-core 

services, the physicians receive the full FFS value with no hard cap.  Specifically, the base 

compensation in the FHO model can be represented as: 

(1) IFHO = Rm +0.1p1q1m + p2q2(m+n) + min{p1q1n, z} 

where R is the capitation rate18, m is the number of enrolled patients,  p1 and q1 are the price and 

quantity of core services,  p2 and q2 are the price and quantity of non-core services, n is the 

number of non-enrolled patients, and z is the hard cap on core services provided to non-enrolled 

patients.  

 In contrast, physicians in the FHG model receive no capitation payment but they receive 

the full FFS value for all services provided to both enrolled and non-enrolled patients.  In 

addition, the FHG physicians receive a 10 percent premium for a set of comprehensive care 

services provided to their enrolled patients19.  Specifically, the base compensation in the FHG 

model can be represented as: 

(2)  IFHG = 1.1p1q1m + p1q1n + p2q2(m+n)  

                                                           
15 The age-sex specific modifier includes 19 five-year age categories for each sex.  The modifier ranges from 0.44 
for males 10-14 years of age to 2.71 for females over 90 years of age, with the provincial average standardized to 1.  
16 The FHO core basket includes over 100 comprehensive care services. The complete list of codes is available upon 
request.  
17 In 2006, the value of the hard cap was C$47,500. 
18 In the FHO contract, physicians receive a net capitation rate plus an access bonus of up to 18.59 percent if their 
enrolled patients receive the core services exclusively from the physicians in the group.  The average annual value of 
gross capitation rate (the net rate plus the full value of access bonus) is equal in value to about five office visits. 
19 Services eligible for the 10 percent comprehensive care premium include assessments in office, emergency 
department and patient home; pap smear, immunization, flu shot, and annual health exam; primary mental health, 
HIV, and palliative care; and diabetic assessment.  Most of these services are also included in the FHO core basket. 
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where q1 now represents services eligible for the 10 percent comprehensive care premium and q2 

represents other services. 

 Despite these differences, the base compensation contains two elements common to both 

models: a 20 percent premium for selected services provided to enrolled patients during after- 

hours20 and the Comprehensive Care Capitation (CCC) fee for each enrolled patient21.  The CCC 

fee is paid for commitment to provide comprehensive care services to enrolled patients and not 

for the actual provision of services.  For this reason, the CCC fee is better interpreted as a 

transfer payment designed to meet the participation constraint of FFS physicians interested in 

joining a primary care model rather than the actual capitation payment. 

 Lastly, physicians in both models are eligible for a common set of performance-based 

incentives.  These include preventive care bonuses, chronic disease management fees, and 

incentives to enroll patients with no regular family doctor.  The preventive care bonuses are paid 

if the specific percentage of enrolled and eligible patients receives a defined type of care (pap 

smears, mammograms, flu shots, immunizations, and colorectal screening).  The chronic disease 

management fees are paid annually for providing required elements of service and currently 

apply to patients with diabetes and congestive heart failure.  The incentives to attach patients are 

paid as a one-time payment at the time of attachment, and differentiate between regular patients, 

patients discharged from hospital, complex or vulnerable patients, and unattached mothers with 

newborns.   

 In addition to these common incentives, there also exists a set of special payments that 

until 2009 applied to the FHO physicians only.  These bonuses were paid for providing services 

                                                           
20 The main services eligible for the 20 percent after-hour premium include a subset of services eligible for the 10 
percent comprehensive care premium. 
21 The average annual value of this fee is slightly below the value of one office visit.   
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deemed to be in short supply (obstetrical deliveries, hospital services, prenatal care, home 

visits)22.  In 2009, the level of bonuses and the type of targeted services significantly changed 

and the eligibility was extended to all family physicians.  

 In summary, then, the FHG and FHO physicians share similar organizational structure 

and are eligible for a similar set of performance-based incentives.  The main difference between 

the two models is in their base compensation.  This difference resembles the stylized distinction 

between the FFS model, in which physicians are paid a full fee for each service they provide but 

receive no capitation payment, and the mixed capitation model, in which physicians receive a 

capitation payment and also a partial fee for each service they provide. 

3. Expected Impact of Mixed Capitation Model  

In this section, we briefly review theoretical and empirical literature that examines the relative 

merits of the FFS model and the mixed capitation model in achieving two important goals of 

primary care reforms: reducing costs and improving quality. 

We start with the fee-for-service model.  It is usually argued that physicians in this model 

tend to over-provide care because their income is directly related to the number of services 

provided (e.g. McGuire, 2000, Scott, 2000).  This argument is further strengthened by the fact 

that physicians are generally better informed than patients and insurers about the appropriate 

level of care (e.g. Evans, 1974).    On the other hand, the argument about the over-provision of 

care in the FFS model is weakened if physicians are sufficiently altruistic or if the role of 

medical ethics is sufficiently strong (e.g. Evans, 1974).  The empirical evidence on the impact of 

the FFS model on the provision of care is in general mixed (see McGuire, 2000 for a review), 

                                                           
22 There were also two special payments, for palliative care and serious mental illness, for which both the FHG and 
FHO physicians were eligible during the sample period.  
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and where the evidence supports the over-provision argument, the estimated impact is relatively 

small (e.g. Gruber and Owings, 1996; Yip, 1998)23. 

Perhaps a more important concern with the FFS model is that it lacks incentives to 

provide the efficient level of quality.  This concern arises because the quality is usually hard to 

observe and measure and therefore it is typically not rewarded in the FFS model.  The concern 

remains even when the quality can be observed but imperfectly.  In such a multitasking 

environment, in which the compensation can be based on both the quantity and quality of care, 

the optimal contract usually deviates from the high-powered FFS model (e.g. Holmstrom and 

Milgrom, 1991; Chalkley and Malcomson, 1998; Eggleston, 2005).   

Consider next the mixed capitation model.  By reducing the fee below the marginal cost 

of providing the service, it is possible to induce physicians to reduce the quantity of care, perhaps 

even to the efficient level (e.g. McGuire, 2008; Léger, 2008).  The mixed payment method can 

also help improve the quality of care.  This improvement can arise if the patients choose their 

physicians based on the observed but unverifiable quality of care (McGuire, 2000).    However, 

the impact of physician competition for patients on the quality of care may depend on the costs 

of switching physicians and on the extent to which the patient can infer quality from observed 

health outcomes (Allard et al., 2006).  The mixed payment system can also provide the 

appropriate incentives for the quality of care when the patient demand for treatment depends on 

the observed but unverifiable quality (Ma and McGuire, 1997).   

The empirical evidence on the impact of the mixed payment model is surprisingly scarce.  

In a recent study by Dumont et al. (2008), the authors study the introduction of a mixed payment 

system (a per diem rate plus a pro-rated fee for service) for specialists in Quebec in 1999.  

                                                           
23 As one of the referees points out, this evidence can also be interpreted as supporting the claim that physicians may 
provide unnecessary services to recoup lost earnings. Furthermore, the lack of a large effect may reflect that inducing 
demand is difficult (because of monitoring and malpractice rewards). 
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Relative to the FFS model, physicians who participated in the mixed payment model reduced 

billable services by about 6 percent, but increased time per service by about 4 percent and also 

increased their time on administration and teaching by about 8 percent.  Fortin et al. (2010) study 

the same reform and find similar results, even though their study is limited to pediatricians.  The 

main concern with these studies, as the authors acknowledge,  is that time per service may not be 

a perfect measure of quality because it does not distinguish between time spent with patients and 

time spent in other activities, nor does it provide information on its effect on patient outcomes.  

In addition, both studies focus on specialists rather than primary care physicians. 

This brief review of literature suggests that physicians in the mixed capitation model may 

provide lower quantity but higher quality of care than physicians in the FFS model.  However, 

these results strictly apply to the case where quality cannot be observed or verified.  Our study 

differs from this environment because the preventive care bonuses that we use as quality 

indicators are observable and contractible.  We expect that these indicators are correlated, even if 

imperfectly, with the unobserved quality effort, such as time spent with patients.  However, it is 

not a priori clear what impact the availability of these indicators has on the quantity and quality 

of care.  In this paper, we present new evidence on this question by conducting an empirical 

study that examines whether the results that apply to the environment with the unobserved 

quality effort also extend to the case where a set of contractible quality indicators is available.   

4. Data  

4.1 Data Sources and Study Sample 

The data come from several administrative sources maintained by the Ontario Ministry of Health 

and Long-Term Care, described in detail in Appendix Table 1.  These sources can be linked 

together using encrypted physician and patient numbers to construct a rich and comprehensive 
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database that includes almost all family physicians and insured patients in Ontario24.  From this 

database, we select the sample of all physicians affiliated with a FHG model as of April 1, 2006 

(4,489 physicians, or about 40 percent of all family physicians in Ontario).  This cohort of 

physicians is then followed for four fiscal years through March 31, 2010.  This sample period 

includes over one year before and over two years after the FHO model was introduced in 2007.      

 

4.2 Definition of Treatment 

Over the sample period, some physicians remained in the FHG model, while others switched to 

other models, predominantly the FHO.  We define the treatment indicator FHOit as a continuous 

variable between 0 and 1 that measures the proportion of year during which the physician was 

affiliated with the FHO model rather than the FHG model25.  Using this definition, the initial 

cohort consists of 4,133 full-year equivalent physicians in 2006, all of whom are in the FHG 

model (see Figure 2)26.  By 2009, about two thirds of this cohort remained in the FHG model 

(2,474 full-year equivalent physicians), while about one third was now in the FHO model (1,358 

full-year equivalent physicians)27.  

  

4.3 Choice of Outcomes  

We compare the treatment and comparison physicians with respect to selected measures of 

quantity and quality of care.  The quantity measures include the number of services per day, the 

                                                           
24 Physicians without any FFS billings or primary care payments, such as salaried physicians, are not included in our 
database.  However, this group represents less than 1 percent of family physicians in Ontario.  
25 We exclude observations in which the physician was not exclusively in either the FHO or FHG group.  However, 
our results are robust to two alternative definitions of treatment groups, as we discuss in Section 6.  
26 The number of full-year equivalent physicians in year t is calculated as ΣiFHOit for the FHO model and Σi(1-
FHOit) for the FHG model.  This definition better reflects the extent of treatment than the simple head count of 
physicians at a given date because the switch to the FHO model may occur at any time during the year. 
27 The total number of full-time equivalent physicians in 2009 is smaller than in 2006 because 301 physicians 
switched to a model other than the FHO or ceased to practice during the sample period. 
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number of visits per day, the number of annual days of work, and the roster size (as of the last 

day of each fiscal year)28.  The quality measures include the five preventive care bonuses (pap 

smears, mammograms, flu shots, immunizations, and colorectal cancer screening).  In our 

empirical analysis, all quantity measures are used in the logarithmic form while the preventive 

care bonuses are used as 0-1 indicators for whether the physician received the bonus. 

 The preventive care bonuses were briefly discussed in the previous section.  Further 

details are described in Appendix Table 2.  With the exception of colorectal screening that was 

introduced in 2006, all bonuses were available to both FHG and FHO physicians since 2007.  For 

this reason, the sample period used for estimating the impact on preventive care bonuses is fiscal 

2007 through 2009.  Each bonus category specifies a target patient population (e.g. enrolled 

patients older than 65 years for the bonus for flu shots) as well as the minimum percentage of 

this population who received the targeted service that qualifies the physician for the bonus 

payment (e.g. 60 percent).  The bonuses have several payment levels, ranging from C$220 to 

C$2,200, depending on the percentage of patients who received the targeted service29.   

 We exclude performance incentives other than preventive care bonuses from our analysis.  

Specifically, the special payments are excluded because they were significantly restructured in 

2009 and because most of them applied only to the FHO physicians until 2009.  In addition, we 

exclude the chronic disease management and incentives to attach patients because many of them 

were introduced only towards the end of our sample period (the incentives to attach complex and 

vulnerable patients and unattached mothers with newborns were introduced in 2009, while the 

chronic disease management fee for congestive heart failure was introduced in 2008).  The 

                                                           
28 The quantity measures include services and visits provided to both enrolled and non-enrolled patients.  
29 In 2008, two additional payment levels (C$3,300 and C$4,000) were introduced for the colorectal cancer 
screening. 
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analysis of the impact of the mixed capitation model on these incentives remains an area for 

future research. 

  

4.4 Summary Statistics 

The summary statistics for the sample physicians, as of 2006 when the FHO model was not yet 

introduced, are presented in the first two columns of Table 2.  In this table, the treatment 

physicians are defined as physicians who switched to the FHO model over the sample period, 

while the comparison physicians are defined as physicians who remained in the FHG model 

throughout the sample period.  

 These statistics show some significant differences between the treatment and comparison 

physicians.  In particular, the treatment physicians provide a significantly smaller number of 

services and visits per day, but they work significantly more days per year and have a 

significantly larger roster size than the comparison physicians.  In addition, the treatment 

physicians are significantly more likely to be eligible for all preventive care bonuses.      

 In terms of covariates, the treatment physicians are significantly younger than the 

comparison physicians, but there is no significant difference in gender composition or 

geographic location between the two groups.  Perhaps most significantly, there is a large and 

significant difference in the expected change in income from joining the FHO model: a gain of 

about C$60,000 for the treatment physicians and a loss of about - C$6,000 for the comparison 

physicians30.  These descriptive results clearly show that physicians who joined the FHO model 

were a selected, non-random group of FHG physicians.  In the next section, we discuss our 

empirical strategy to address this selection problem. 

                                                           
30 The methodology for calculating the expected change in income from joining the FHO model is presented in 
Appendix Table 3. 
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5. Empirical Strategy 

5.1 Difference-in-Differences with Fixed Effects and Differential Trends  

The main challenge with identifying the causal impact of the FHO model is that physicians 

voluntarily choose which model to join.  As a consequence, the observed difference in outcomes 

between the FHG and FHO physicians may reflect not only the impact of joining the FHO model 

(the treatment effect) but also any systematic differences between the two groups of physicians 

that would exist even if they practiced in the same model (the selection effect).   

 To address this concern, we exploit the longitudinal nature of our data to control for 

unobserved differences between physicians that are time invariant and for physician-specific 

trends in outcomes.  Specifically, our main model is:  

 (3) yit = γi + λt + θit + w′itβ + δFHOit + uit 

where yit represents the outcome of interest for physician i in year t; γi is the set of physician 

fixed effects; λt is the set of year fixed effects; θi is the trend for physician i; wit is the set of time-

varying physician characteristics; and FHOit is the treatment indicator equal to the proportion of 

year during which the physician was affiliated with the FHO model rather than the FHG model.  

This model is sometimes called the correlated random trend model and resembles the standard 

difference-in-difference model31, except that the differences are calculated for the same 

physicians over time rather than the same groups.   

 The main coefficient of interest is δ, which represents the mean difference in outcomes 

between the treatment and comparison physicians.  This coefficient identifies the treatment effect 

of joining the FHO model, provided that the treatment status is strictly exogenous conditional on 

unobserved fixed effects and physician-specific trends in outcomes.  This assumption implies 

                                                           
31 See for example Imbens and Wooldridge (2006). 
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that the treatment status in any time period is not correlated with the idiosyncratic error term in 

any time period (E[FHOituis]=0 for s, t = 1,…,T)32.   

 The strict exogeneity assumption may be violated in our study in two main ways.  First, 

differences in past outcomes may predict future treatment status (E[FHOituis]≠0, for t > s).  In 

our study, this feedback effect may not be a serious concern because we allow that physicians 

self-select based on the time-invariant characteristics and linear trends in outcomes.  In addition, 

physicians who joined the FHO model in our sample never reverted back to the FHG model, 

which implies that we only have to assume that the timing of switch is not determined by 

variation in past outcomes, conditional on fixed effects and trends in outcomes.   

 Second, the strict exogeneity assumption may fail if the FHO impact depends on how 

long the physician has been in the FHO model (E[FHOituis]≠0, for t < s).  In our data, almost all 

physicians who switched to the FHO model did so in either 2008 or 2009.  Therefore, we can 

check the assumption that the FHO impact is independent of the timing of switch by testing the 

significance of δ1 in the following model: 

(4a) yit = γi + λt + θit + w′itβ + δ0FHOit + δ1FHOit2009i + uit 

where 2009i is the indicator for physicians who switched to the FHO model in 2009.  We also 

provide further evidence on this assumption by testing whether the FHO impact occurs only in 

years after the physician switches to the FHO model, but not in the prior years.  Specifically, we 

estimate: 

(4b) yit = γi + λt + θit + w′itβ + δ0FHOit-1 + δ1FHOit + δ2FHOit+1+ uit 

                                                           
32 See for example Wooldridge (2002), pp. 252-254. 
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and we expect that only δ0 and δ1 are significant if joining the FHO had a causal impact.  While 

these two dynamic tests are informative, it must be recognized that this approach is limited by 

the shortness of our panel. 

 We also conduct formal tests of the significance of fixed effects and physician-specific 

trends.  To conduct the test for the physician-specific trends, we first difference equation (3) to 

obtain 

(5) ∆yit = ∆λt + θi + ∆w′itβ + δ∆FHOit + ∆uit 

where ∆yit represents yit - yit-1, and so on.  In this equation, the θis are the new fixed effects and 

the standard F test can be applied to test whether θis are jointly significant, which is equivalent to 

testing for the significance of physician-specific trends.   To test for the significance of the 

fixed effects, we estimate the standard fixed effects or within model, which does not control for 

trends in outcomes:  

(6) yit = γi + λt + w′itβ + δFHOit + uit 

and then apply the standard F test for the joint significance of γis.   For completeness, we also 

estimate the pooled OLS, which controls for neither fixed effects nor trend in outcomes: 

(7) yit = λt  + w′itβ + δFHOit + uit 

This estimator will be consistent only if the treatment status is contemporaneously uncorrelated 

with the idiosyncratic error term (E[FHOituit]=0 for t=1,..,T), but it will be inconsistent whenever 

the FHO and u are correlated in any two time periods.   

 

5.2 Combining DID with Propensity Score Weights 

As shown in Table 2, the treatment and comparison physicians are significantly different in 

terms of outcomes and covariates prior to the introduction of the FHO model.  To the extent that 
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these differences are fixed over time, or at most follow a linear trend, our DID model is expected 

to work well. However, the availability of pre-treatment data allows us to conduct a further 

specification test.  This test is based on the idea that physicians in the  comparison group may not 

be equally comparable to physicians in the treatment group.  Therefore, instead of weighing each 

comparison physician equally (as in our main model), we can construct alternative weights that 

reflect how comparable each comparison physician is to the group of treatment physicians33.     

 We construct these alternative weights using the propensity score matching.  Specifically, 

we first estimate the probability of joining the FHO model (the propensity score) using all 

available outcomes and covariates as of 2006.  These include age, sex, geographic location of 

practice, the expected gain from joining the FHO model, services per day, visits per day, roster 

size, annual days, and eligibility for each of the five preventive care bonuses.  Clearly, all of 

these covariates and outcomes are independent of treatment because the FHO model was not 

introduced until 2007.  The more difficult issue is how to correctly specify the propensity score 

model.   We rely on the algorithm by Dehejia and Wahba (2002) which starts with a linear 

specification and then adds higher-order terms, if required, until the treatment and comparison 

samples are balanced on each pre-treatment covariate and outcome34.  This approach attempts to 

mimic the experimental designs in which randomization ensures that treatment and comparison 

individuals are balanced on all factors correlated with the treatment. 

                                                           
33

 There are several papers in the literature that use the propensity score matching in a difference-in-difference 
framework to reweight treatment and control groups so that the distribution of pre-treatment covariates is similar 
across groups. See for example Blundell et al. (2004) and discussion in Nichols (2007) and references therein.  For 
theoretical reviews of the propensity score methods, see for example Rosenbaum and Rubin (1983, 1985) and 
Dehejia and Wahba (2002).  For implementation in STATA, see Leuven and Sianesi (2003) and Becker and Ichino 
(2002). 
34 Alternative methods are discussed in the literature.  For example, Heckman, Ichimura, and Todd (1997) choose 
the set of matching variables to maximize the equally weighted percentage of observations correctly classified under 
the probability model.   
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 Given the propensity score, the matching estimators construct a counterfactual outcome 

for each treatment individual using a sample of comparison individuals.  The frequency with 

which each control comparison individual is used as a match (i.e. weight) depends on the type of 

matching estimator.  In our analysis we compare three most commonly used estimators.  First, 

the nearest neighbor (NN) estimator assigns a weight of one to the closest comparison individual 

and zero for all others35.  When a replacement option is used, which allows each comparison 

individual to be matched to more than one treatment individual, the weight each comparison 

physician receives is the number of treatment individuals to which each the  comparison 

individual is matched.  Second, the kernel estimator defines a neighborhood for each treatment 

individual and assigns a positive weight to all observations within the neighborhood and a zero 

weight to the remaining observations.  The weight each  comparison individual receives depends 

on the type of weighting scheme used (the kernel function) as well as the size of neighborhood 

(determined by the bandwidth).   In our application, we employ the commonly used bi-weight 

kernel, but we also test the sensitivity of our results to using the normal, Epanechnikov, uniform, 

and tricube kernels.  Similarly, we approach the problem of bandwidth selection empirically by 

using a fixed bandwidth of 0.2 and testing the sensitivity of our results to alternative 

specifications36.  The last matching estimator we consider is the local linear regression (LLR) 

estimator.  This estimator is quite similar to the kernel matching, except that the weighting 

scheme combines the kernel function and local least squares regression.   

The kernel and LLR estimators are in general more efficient than the NN estimator.  In 

addition, the standard errors generated using bootstrap re-sampling methods can be applied for 

                                                           
35 If we use n, rather than only one, nearest control individuals to construct the counterfactual for the treatment 
physician, each control individual receives the weight of 1/n. 
36 There is a large literature on choosing bandwidths in non-parametric estimation.  See for example the survey 
article by Jones, Marron, and Sheather (1996).  
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the kernel and LLR estimators, but these methods are not valid for the NN estimator (Abadie and 

Imbens, 2008).  For these reasons, the kernel and LLR estimators are typically preferred to the 

NN estimator.  Furthermore, the LLR estimator is in general preferred to the kernel estimator 

because the bias of the LLR estimator does not depend on the design density of the data and the 

LLR estimator also avoids the boundary bias problems associated with the kernel estimator (Fan, 

1992, 1993).  Due to these considerations, we rely mainly on the LLR estimator in our analysis, 

but as mentioned, we also examine the sensitivity of our results to using the alternative NN and 

kernel estimators.  

 

5.3 Estimation 

 We estimate our main model described in equation (5) using a weighted fixed effects 

estimator, where the weights come from the propensity score matching.  In this model, the 

weight for each treatment physician is one, while the weight for each observation in the 

comparison group is the sum of the weights implied by the match to each individual member of 

the treatment group.  To account for possible serial correlation of the outcomes over time, we use 

the robust Huber-White standard errors clustered at the physician level.  This potentially 

mitigates the over-rejection problem for DID estimates when the inference of the regular t-

statistic does not adjust standard errors37.  We also bootstrap the estimate of δ and its standard 

error using 500 replications to account for the estimation error in the propensity score and the 

variation that it induces in the matching process. 

 

6. Impact on Quantity and Quality of Care 

                                                           
37 See Bertrand, Duflo, and Mullainathan (2004).  Specifically, these authors note that adjusting standard errors for 
intra-group correlation over time for each cluster works well when the number of clusters is large. The number of 
clusters (physicians) in our sample is over 4,000. 
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6.1 Propensity Score Specification and Balancing Tests 

Table 3 reports the results from the propensity score model that uses available covariates and 

outcomes as of 2006 to predict whether the physician ever joins the FHO model.  The model has 

considerable predictive power, with pseudo R2 of about 0.17, and the likelihood ratio test clearly 

rejects the hypothesis that the included variables in the model all have zero coefficients38.  In 

addition, the model correctly predicts 69.5 percent of observations (2,857 out of 4,109) classified 

under the probability model39.  

 Based on the estimated propensity scores, we then construct a weight for each 

comparison physician using the local linear regression estimator with a bi-weight kernel and a 

bandwidth of 0.2.  Comparison physicians with a positive weight are then retained in the 

analysis, while the physicians with a zero weight are excluded from the analysis.  As mentioned 

before, we select the specification of the propensity score model based on the balancing test that 

ensures that there is no significant difference in means of all pre-treatment covariates and 

outcomes between the treatment and matched comparison physicians. The results of this analysis 

are shown in the third column of Table 2.  Our propensity score matching retains 2,626 

physicians in the matched comparison group out of the full sample of 2,947 comparison 

physicians.  In addition, the treatment and matched comparison physicians are balanced on all 

pre-treatment covariates and outcomes.   

 

6.2 Main Results 

                                                           
38 Note that the coefficients in the model do not have a structural interpretation because both outcomes and 
covariates are included in the model.   
39 This is calculated as the sum of treated physicians with the propensity score of at least 0.3609 and comparison 
physicians with the propensity score below 0.3609 divided by the total number of sample physicians, where 0.3609 
represents the percentage of sample physicians who eventually joined the FHO model.  
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Our main results are presented in Table 4.  For comparison purposes, we present results from the 

least squares model, the fixed effects model, and the correlated random trend model.  As 

discussed in Section 5, these models use progressively less restrictive identification assumptions 

about the fixed effects and trends in outcomes.  In addition, we present the results using both 

weighted and un-weighted samples of comparison physicians to assess the robustness of our 

results with respect to the choice of comparison group.  

 The results from the correlated random trend model with the weighted sample of 

comparison physicians are presented in the first column.  These results suggest that joining the 

FHO model has a significant negative impact on the number of services and visits per day and a 

significant positive impact on the preventive care bonuses.  On the other hand, the results 

indicate no significant impact on the annual days of work and the roster size. 

 The results from the fixed effects and least squares models are presented in the second 

and third column, respectively.  These results confirm a negative significant impact on services 

and visits and a positive significant impact on preventive care bonuses.  However, the estimates 

from the least squares model for services and visits are more than twice as large as those from 

the other two models, suggesting the importance of controlling for unobserved physician 

heterogeneity.  In addition, the significance of the FHO impact on the roster size is significant 

only in the fixed effects model.  

 We further explore the robustness of these results by using the un-weighted sample of 

comparison physicians40.  These results, presented in the last three columns, indicate that the 

weighting of comparison group does not qualitatively change our conclusions regarding the 

impact on services, visits, and bonuses for flu shots, colorectal screening, and pap smears.  

                                                           
40 These un-weighted results exclude comparison physicians who are not matched to any treatment physician (i.e. 
those outside the common support region).  Our results are qualitatively similar if these physicians are included in 
the un-weighted models. Results are available upon request.  
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However, using the propensity score weights affects the significance of FHO impact for the 

roster size and the bonuses for mammograms and immunizations. 

    Our tests of the significance of fixed effects and trends in outcomes, described in 

Section 5, indicate that the fixed effects are significant for all outcomes, but that the physician-

specific trends in outcomes are significant only for the quantity measures41.  As a consequence, 

our preferred model in the following analysis is the correlated trend model for the quantity 

outcomes and the fixed effects model for the preventive care bonuses42.  Using this preferred 

model, our results indicate that the reduction in services and visits is about 6 and 7 percent per 

day, respectively, while the increase in the probability of qualifying for one of the bonuses 

ranges between 7 and 11 percent43.   

 

6.3 Dynamics and General Equilibrium Effects 

In this section, we explore two complementary approaches to further test the causal interpretation 

of our results.  The first approach is to examine the dynamics of the FHO impact.  As discussed 

in Section 5, we study this issue by testing whether the FHO impact occurs only in years after the 

physician switches to the FHO model, but not in the prior years, and by testing whether the FHO 

impact depends on when the physician joined the FHO model.   

 The results from this analysis are shown in Table 5.  The reported coefficients in the first 

three columns represent the FHO impact in a given year relative to two years prior to joining the 

                                                           
41 Results are available upon request. 
42 One consequence of this is that the sample size is roughly identical for the two types of models, i.e. we lose one 
year for the correlated random model because of differencing for the quantity measures, and we lose 2006 for the 
preventive care bonuses estimated using the fixed effects because 4 out of 5 bonuses were not introduced until 2007.  
43 We have also performed a battery of specification checks that test the robustness of our results to the alternative 
matching estimators, kernel types, bandwidths, and two alternative definitions of treatment indicator (extending the 
definition of treatment group to physicians in any capitation model and not only the FHO model, and using only 
physicians in the FHG and FHO model for the entire year).  These variations do not have significant impact on our 
results.  All results are available upon request. 
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FHO model.  Therefore, these coefficients should be insignificant in the year prior to the switch 

and significant in the year after the switch, and possibly also in the year of switch. These 

expectations are largely confirmed for services, visits, and preventive care bonuses for flu shots, 

pap smears, mammograms, and immunizations.   However, the impact on the roster size and the 

bonus for colorectal screening is significant even in the year prior to the switch, which suggests 

some anticipatory physician behaviour.  Nevertheless, the impact after the switch is significantly 

larger than in any previous year, suggesting that the FHO model had an impact over and above 

the pre-existing trends.  The last two columns in Table 6 represent the overall FHO impact and 

the incremental impact for physicians who joined the FHO model in 2009, respectively.  These 

results support the conclusion that the FHO impact does not depend on the timing of the switch 

since all coefficients for the incremental impact for the 2009 cohort are statistically insignificant.  

While not conclusive, these two sets of results support the causal interpretation of the FHO 

impact.     

 Our second approach tests for the presence of general equilibrium effects.  These would 

occur, for example, if the reduction in the volume of services and visits by the FHO physicians 

led to an offsetting increase by the FHG physicians.  If this was the case, it would compromise 

the validity of using the FHG physicians as a comparison group.   

 To examine this hypothesis, we use the sample of FHG physicians only and study 

whether their outcomes depend on the number of mixed capitation physicians practicing in the 

same region.  For robustness, we study this effect using both the FHO physicians only and using 

any mixed capitation physicians.  In addition, we explore two measures of region of practice: the 

larger Local Health Integration Area (LHIN) as well as the more local sub-LHIN area.  The 

results are presented in Table 6.  Overall, the results provide little evidence to support the 
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presence of general equilibrium effects.  The only exception is the positive and significant 

impact on the roster size and annual days in some specifications, but even in this case, the sign of 

the impact is inconsistent with general equilibrium effects.       

 

6.4 Sub-Group Analysis 

The results reported in Table 4 represent the average impact of joining the FHO model. In this 

section, we examine how this impact varies for specific groups of treatment physicians.   

 In Table 7, we examine the FHO impact by age, sex, and rurality44.  The results indicate 

that the negative impact on services and visits is stronger for younger physicians (under 50 years 

of age) compared to older physicians, but there are no significant differences between males and 

females and between rural and urban physicians.  On the other hand, the positive impact on the 

preventive care bonuses seems to be stronger for female and younger physicians relative to male 

and older physicians, respectively.   

 In addition, we study the FHO impact by physician experience in a primary care model.  

Specifically, we divide the sample into two groups: those who were in the FHG model for at 

least 18 months as of April 2006 and those were in the FHG model less than 18 months45.  The 

results are presented in the first two columns of Table 8 and indicate that the negative impact on 

services and visits is relatively larger for physicians who were in the FHG model longer than 18 

months and that the positive impact on preventive care bonuses is relatively stronger for 

physicians who were in the FHG model for less than 18 months.  

                                                           
44 The rurality is measured using the Rurality Index of Ontario (see Kralj, 2000).  This index is used by the Ontario 
Ministry of Health and Long-Term Care in many programs (e.g. Continuing Medical Education) that provide 
additional incentives to physicians living in rural or remote areas.  The index ranges between 0 and 100, with a 
threshold of 45+ often used to identify rural and remote areas. 
45 The period of 18 months was chosen to obtain two groups of similar sample size. 
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 Lastly, we also examine the FHO impact by income levels.  The results are shown in the 

last three columns of Table 8.  The results indicate that the FHO impact on services, visits, and 

preventive care bonuses is quite similar at all income levels.  However, the negative impact on 

annual days is significant only for samples with income levels of over $50,000 and $100,000.  

 To summarize, these results suggest that the FHO impact varies across different 

physician groups.  In particular, the negative impact on services and visits is more pronounced 

among younger physicians and physicians with a relatively shorter experience with primary care 

models.  On the other hand, the positive impact on the preventive care bonuses is stronger among 

female physicians, younger physicians, and physicians with a relatively longer experience with 

primary care models.   

 

6.5 Related Literature 

Two most relevant studies to our results are Dumont et al. (2008) and Li et al. (2011).  As 

discussed earlier, Dumont et al. (2008) study the impact of a mixed payment system on  

specialists in Quebec.  They find that relative to the FFS model, specialists who participated in 

the mixed payment model reduced billable services by about 6 percent.  Our study confirms that 

this result extends to primary care physicians and to another jurisdiction, as we document that 

physicians in a mixed payment system in Ontario reduced their billable services and visits per 

day by about 6 to 7 percent relative to physicians in the enhanced FFS model46.   

 On the other hand, Li et al. (2010) study the same preventive care bonuses in Ontario that 

we focus on.  However, their study differs from ours because they focus on identifying whether 

                                                           
46 Dumont et al. (2008) also find that the mixed payment physicians increased their time per service by about 4 
percent.  This result is not directly comparable to our study because we lack data on time per service. 
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availability of these bonuses has any impact of physician behaviour47.  Therefore, their treatment 

group includes all physicians eligible for the bonuses (e.g. FHG, FHO), while their  comparison 

group includes pure FFS physicians not eligible for the bonuses.  In contrast, our study focuses 

on whether the eligible physicians’ response to these bonuses depends on how they are paid for 

their other services (i.e. capitation or FFS).  In other words, we examine the differential impact 

of the preventive care bonuses on groups of physicians included in the treatment group by Li et 

al. (2010).  As a consequence, the results in Li et al. (2010) are not directly comparable to our 

study.  Instead, our study may be viewed as extending their results because they show that being 

eligible for the preventive care bonuses has a positive impact on physician behaviour, while we 

show that even among eligible physicians this impact depends on how the physicians are paid for 

their other services. 

  

7.  Impact on Patient Selection and Referrals  

The capitation model, in which physicians receive a fixed payment for each enrolled patient but 

no additional payment for services they provide, has usually been criticized on two grounds.  

First, physicians in the capitation model may try to attract patients with lower than expected 

treatment costs (the patient selection or ‘cream-skimming’ problem).  This incentive may arise if 

physicians observe patient characteristics that affect the expected treatment costs but are not 

captured in the risk-adjustment capitation formula (e.g. Ellis, 1998).  Second, the capitation 

physicians may excessively refer patients to other physicians because they receive no 

                                                           
47 There are other differences between Li et al. (2010) and our study.  First, they construct the physician provision of 
preventive care services based on the physician profile of services and patients, while we use the actual payment 
data to identify whether the physicians reached the targets or not.  Second, Li et al. (2010) use data for fiscal 1998 to 
2007, while our sample includes fiscal 2006 to 2009.  Since the FHO model was introduced in late 2007, this implies 
that their sample had very few physicians in the FHO model.  Lastly, Li et al. (2010) also study the special payment 
incentives that are not included in our analysis.   
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compensation for additional services they provide to their enrolled patients (e.g. Blomqvist and 

Léger, 2005).  In this section, we discuss whether these two concerns may also be relevant in the 

mixed capitation model.  

 Theoretically, these concerns should be less important in a mixed capitation model 

because physicians receive partial compensation for services they provide.  Therefore, while the 

cost of treatment is fully shifted to the physician in a pure capitation model, this cost is partially 

recovered by the physician in a mixed capitation model.  This difference in cost sharing is 

expected to reduce the incentive both to selectively enroll patients and excessively refer patients 

to specialists in a mixed capitation model48.  

  Empirically, it is challenging to establish whether physicians selectively enroll patients 

because this selection is expected to occur along unobservable dimensions of patient’s health.  In 

this paper, we provide more limited evidence on this issue by testing whether physicians 

selectively enroll patients based on the expected cost of treatment for specific age and sex 

groups.  Specifically, at the beginning of each fiscal year, we calculate for each physician the 

average roster ‘complexity’ as ∑∑ asasas vmv , where v is the number of enrolled patients in age 

group a and of sex s, and m is the 38 age-sex specific multipliers used by the Ministry of Health 

and Long-Term Care to risk-adjust capitation payments in the FHO model49.   

 In this analysis, we restrict our sample to physicians who were in either the FHG model 

or the FHO model for the entire year because physicians may switch models at any time and 

because the number and type of their enrolled patients may change over time.  Our results, 

                                                           
48 See for example Zweifel et al. (2009). 
49 These age-sex modifiers have a significant power in explaining the average primary care expenditures in Ontario. 
For example, Buckley et al. (2006) document that “capitation payment models that adjust for age and sex or age, sex 
and prior diagnoses allocate payments to primary care practices in closer alignment with the needs of practice 
populations than fee-for-service payments or a capitation model based on age, sex and characteristics of the patients’ 
area of residence”.  
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presented in the first column of Table 9, indicate that there is no significant difference in the 

average roster ‘complexity’ between physicians in the two models.  We also reach the same 

conclusion when restricting the sample to various physician groups.   This evidence establishes 

that the patient selection does not occur along observable and contractible dimensions of 

patient’s health (i.e. age and gender).  Other approaches to gauging cream skimming seems a 

fruitful topic for future research. 

 Similarly, it is difficult to ascertain empirically whether physicians excessively refer 

patients. Again, we provide more limited evidence on this issue by testing whether the FHO 

physicians refer more patients than FHG physicians, without making any claims about the 

appropriateness of these referrals.  Specifically, we obtain information on all clinical services for 

which the sample physicians were listed as referring physicians50.  We then normalize the total 

number of referrals by the total number of enrolled patients and use the logarithm of this ratio as 

our outcome variable.  The results are presented in the second column of Table 9.  These results 

indicate that physicians in the FHO model refer significantly fewer patients than comparable 

physicians in the FHG model.  The average estimated impact is about 4 percent, but there are 

significant differences across physician groups.    The last column of Table 9 shows the same 

analysis when we control for the average roster ‘complexity’, as defined above.  These results 

confirm that the FHO physicians have lower referral rates per patient than the FHG physicians, 

although the estimated impact is relatively smaller.   

 The results on referrals may seem counterintuitive as we would expect the capitation 

physicians to refer more patients than the FFS physicians.   However, as mentioned before, the 

FHO physicians are partially compensated for services they provide to their enrolled patients, 

                                                           
50 This includes referrals to both focused-practice family physicians and specialists.  The results are qualitatively 
similar if we restrict the referrals to specialists only.  
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which may limit their incentive to excessively refer patients.  In addition, the result is not 

theoretically implausible if other factors are taken into account.  For example, Allard et al. 

(2011) show that the difference in referral rates under capitation, fee-for-service, and fund 

holding depend in part on the extent of physician altruism and ability to correctly diagnose 

medical conditions.  Again, this seems a promising topic for further research. 

8. Conclusion 

Understanding how physicians respond to incentives in various compensation models has been 

of policy interest for long time.  We contribute to this debate by comparing selected quality and 

quantity outcomes between primary care physicians in a mixed capitation model (the Family 

Health Organization) and an enhanced FFS model (the Family Health Group) in Ontario, 

Canada.  Our results indicate that physicians in the mixed capitation model provide about 6 to 7 

percent fewer services and visits per day (about 2 services or visits per day), but are between 7 

and 11 percent more likely to achieve preventive care bonuses than physicians in the enhanced 

FFS model.  These results are important because they suggest that the mixed capitation model 

with observable and contractible quality indicators may be welfare improving relative to the FFS 

model if, as the critics argue, physicians in the FFS model tend to over-provide quantity but 

under-provide quality of care.  We also find that the FHO physicians have lower referral rates 

per patient and enroll patients of similar complexity compared to the FHG physicians. 

There are two main limitations to our study.  First, the estimated impact of a mixed 

capitation model is necessarily a short-term impact because the model was introduced in Ontario 

only about four years ago.  Future research is needed to confirm whether this impact persists in 

the long-run.  Second, our results are perhaps best interpreted as the impact of a mixed capitation 
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model on physicians who are treated (i.e. those who found it beneficial to switch to this model).  

Therefore, our results may not generalize to the entire population of primary care physicians.  

Future research can build on our analysis in several ways.  For example, we have studied 

the impact of a mixed capitation model on preventive care bonuses only. Future research can 

consider this impact on other performance-based quality incentives, such as chronic disease 

management and incentives to attach patients.  In addition, our analysis focuses on the transition 

of physicians from the FHG model to the FHO model.  It is also important to consider other new 

models for primary care physicians, focusing on determinants of transition between these models 

and the impact of this transition on physician behavior.   
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Source:  Primary Health Care Status report, Ontario Ministry of Health and Long-Term Care.  FFS = 

fee-for-service, FHG = Family Health Groups, and FHO = Family Health Organizations.  The FFS 

group includes physicians not affiliated with any patient enrolment model introduced during the 

primary care reform.  The figure does not show physicians in other, smaller patient enrolment models 

(e.g. Family Health Network, Comprehensive Care Model).  
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Note: The number of (full-year equivalent) physicians in fiscal year t is calculated as ΣiFHOit for the FHO 
model and Σi(1-FHOit) for the FHG model, where i indexes physicians and FHO represents the proportion 
of year during which the physician is affiliated with the FHO model rather than the FHG model.   

 

  

4,133 3,650 3,057 2,474 

97 

731 1,358 

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

FY2006 FY2007 FY2008 FY2009

Figure 2. Distribution of Sample Physicians by Year and Model

FHG FHO



36 

 

   Table 1. Comparison of FHG and FHO models 
 
Elements 

Family Health 
Group 
(FHG) 

Family Health 
Organization 

(FHO) 
 
Organization 

  

      Group size ≥ 3 ≥ 3 
      Patient Enrolment

1
 Yes Yes 

      After-Hours Requirement Yes Yes 
 
Base Compensation  

  

      Capitation Rate No Yes 
      FFS Billings

2
 100% 10%  

      CCC Fee Yes Yes 
 
Performance-based Incentives 

  

      Preventive Care Bonuses Yes Yes 
      Chronic Disease Management Yes Yes 
      Unattached Patients Yes Yes 
      Special Payments

3
 No Yes 

 
NOTES. 
CCC = Comprehensive Care Capitation. 
1
 Mandatory in FHO, optional in FHG. 

2
 The FFS billings for FHG also include 10% comprehensive care premium 

and 20% after-hours premium. The 10% shadow billings for FHO physicians 
apply only to core services provided to enrolled patients. The FHO 
physicians receive 100% on non-core services and core services provided to 
non-enrolled patients, up to a ceiling.  The FHO physicians also receive the 
20% after-hours premium, but no comprehensive care premium. 
3 

The FHG physicians are eligible for palliative care and serious mental 
illness special payments. As of October 2009, all primary care physicians are 
eligible for special payments. 

 

  



37 

 

Table 2. Summary Statistics, by Treatment Status, Fiscal Year 2006/07 

 

  
Treatment 

(FHO) 

Comparison (FHG) 
Full 

Sample 
 

Weighted 
Matched 
Sample 

 
Number of Physicians 
 

1,530 2,947 2,626 

 
Quantity Measures 
 
       Services per day 
 

39.5 43.8* 40.1 

       Visits per day 
 

27.9 29.7* 28.1 

       Annual workdays 
 

248 245* 251 

       Roster size (April 1, 2006) 
 

1,167 972* 1,199 

 
Eligibility for Preventive Care Bonuses 
 
       Colorectal Screening 
 

0.46 0.34* 0.45 

       Flu shots for seniors 
 

0.46 0.34* 0.45 

       Pap smear 
 

0.50 0.37* 0.47 

       Mammogram 
 

0.52 0.36* 0.49 

       Toddler immunizations 
 

0.51 0.36* 0.50 

 
Covariates 
 
       Average age 
 

48.6 50.6* 48.7 

       Percent male 
 

0.62 0.65 0.62 

       Percent in Toronto Central Region 
 

0.11 0.13* 0.10 

       Expected Income gain (C$) 
 

58,178 -6,389* 60,501 

NOTE.  FHO = Family Health Organization, FHG = Family Health Group.  * indicates that the 
difference from the FHO group is significant at 0.05 level using the two-tail t-test. The t-tests are 
based on a regression of each variable on the treatment indicator. Before matching, this is an 
un-weighted regression on the whole sample; after matching, the regression is weighted using 
the propensity score weights obtained from the local linear regression model with the bi-weight 
kernel and a bandwidth of 0.2.   
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Table 3. Propensity Score Estimates  
 
 
Dependent variable = 0-1 indicator for ever in FHO 
 

Independent Variables Coefficient 
Standard 

Error 

Age 
 

0.0413 0.0333 

Age Squared 
 

-0.0007** 0.0003 

Male 
 

0.1642* 0.0895 

Income Gain (×1,000) 
 

0.0109*** 0.0007 

Quantity Measures: 
   
   Services per day 
 

-0.0108*** 0.0044 

   Visits per day 
 

0.0315*** 0.0079 

   Annual workdays 
 

0.0030*** 0.0008 

   Roster Size 
 

-0.0006*** 0.0001 

Preventive Care Bonuses: 
   
   Colorectal Screening 
 

-0.0736 0.1136 

   Flu shots for seniors 
 

0.0836 0.1231 

   Pap smear 
 

-0.1969 0.1566 

   Mammogram 
 

0.2849* 0.1543 

   Toddler immunizations 
 

0.2446** 0.1251 

 
NOTE. Logistic regression. The model also includes 14 
geographic indicators for regional health areas (LHINs).  
Sample size is 4,345 physicians.  Pseudo R

2
 =0.1720.  LR χ

2
 

(37) = 925.9, with p-value <0.0001. *** indicates statistical 
significance at 1% level, ** at 5% level, and * at 10% level.  The 
test of joint insignificance of coefficients on the preventive care 
bonuses has χ

2
 (37) = 21.84, with p-value = 0.0006. 
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        Table 4. Impact of Joining FHO Model – Main Results 

 

 
Weighted Results Un-weighted Results 

 
Dependent Variable  
 

Correlated 
Trend 

Fixed  
Effects 

Least  
Squares 

Correlated 
Trend 

Fixed  
Effects 

Least  
Squares 

 
Quantity Measures 

   

   

    
   Log of services per day 
 

-0.0594*** 
(0.0095) 

-0.0579*** 
(0.0075) 

-0.1775*** 
(0.0182) 

 
-0.0571*** 
(0.0093) 

 
-0.0500*** 
(0.0072) 

 
-0.1988*** 
(0.0156) 

   Log of visits per day 
 

-0.0704*** 
(0.0084) 

-0.0955*** 
(0.0066) 

-0.1912*** 
(0.0161) 

-0.0685*** 
(0.0082) 

-0.0902*** 
(0.0065) 

-0.2045*** 
(0.0142) 

   Log of annual workdays 
 

-0.0088 
(0.0202) 

0.0028 
(0.0100) 

-0.0238 
(0.0154) 

-0.0065 
(0.0197) 

0.0049 
(0.0078) 

0.0067 
(0.0130) 

   Log of roster size 
 

0.0123 
(0.0221) 

0.0975*** 
(0.0207) 

-0.0022 
(0.0335) 

0.0061*** 
(0.0240) 

-0.0272 
(0.0222) 

0.1759*** 
(0.0319) 

 
Preventive Care Bonuses 

   

   

    
   Colorectal Screening 
 

0.0537* 
(0.0308) 

0.0759*** 
(0.0229) 

0.0384** 
(0.0162) 

 
0.0512* 
(0.0291) 

 
0.0629*** 
(0.0201) 

 
0.1300*** 
(0.0162) 

   Flu shots for seniors 
 

0.1445*** 
(0.0342) 

0.1143*** 
(0.0219) 

0.0816*** 
(0.0191) 

0.0717** 
(0.0330) 

0.0855*** 
(0.0206) 

0.1699*** 
(0.0172) 

   Pap smear 
 

0.1196*** 
(0.0319) 

0.1031*** 
(0.0225) 

0.1132*** 
(0.0180) 

0.0541* 
(0.0307) 

0.0813*** 
(0.0201) 

0.1960*** 
(0.0158) 

   Mammogram 
 

0.0715** 
(0.0308) 

0.0743*** 
(0.0228) 

0.1022*** 
(0.0169) 

-0.0040 
(0.0296) 

0.0531*** 
(0.0199) 

0.1916*** 
(0.0153) 

   Toddler immunizations 
 

0.0816** 
(0.0351) 

0.0792*** 
(0.0231) 

0.0552*** 
(0.0162) 

-0.0071 
(0.0037) 

0.0432** 
(0.0207) 

0.1586*** 
(0.0162) 

Observations   10,402 14,465 14,465 10,402 14,465 14,465 

[Physicians] [3,957] [4,208] [4,208] [3,957] [4,208] [4,208] 

 
NOTE.  Each cell represents an estimate of δ from model (5) for the dependent variable in the leftmost column.  The LS model also includes a 
quadratic in age, a male indicator, 4 year indicators, and 14 regional indicators. The FE and CRT models include 4 year indicators and 14 regional 
indicators. Bootstrap standard errors in parentheses for the matched sample; robust standard errors, clustered at the physician level in parentheses 
for the full sample.   *** indicates statistical significance at 1% level, ** at 5% level, and * at 10% level. 
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Table 5. Dynamics of FHO Impact  

 

Impact by Year of Switch 
(Model 4b) 

 

Impact by Cohort 
(Model 4a) 

  

Dependent Variable  
 

One Year  
Before 

(δ2) 

Year  
of Switch 

(δ1) 

One Year  
After Switch 

(δ0) 

FHO  
Impact 

(δ0) 

2009  
Cohort 

(δ1) 
 
Quantity Measures 

  

   

    
   Log of services per day 
 

-0.0029 
(0.0049) 

-0.0229*** 
(0.0074) 

 
-0.0603*** 
(0.0098) 

 
-0.0665*** 
(0.0095) 

 
0.0384 

(0.0290) 
   Log of visits per day 
 

-0.0066 
(0.0044) 

-0.0380*** 
(0.0065) 

-0.1006*** 
(0.0085) 

-0.0712*** 
(0.0086) 

0.0041 
(0.0240) 

   Log of annual workdays 
 

-0.0059 
(0.0063) 

0.0115 
(0.0087) 

-0.0029 
(0.0114) 

-0.0329 
(0.0212) 

0.1306 
(0.0962) 

   Log of roster size 
 

0.0484** 
(0.0191) 

0.0967*** 
(0.0256) 

0.1330*** 
(0.0262) 

0.0100 
(0.0241) 

0.0127 
(0.0739) 

 
Preventive Care Bonuses 

  

   

    
   Colorectal Screening 
 

0.0414** 
(0.0174) 

0.0468** 
(0.0232) 

 
0.1182*** 
(0.0250) 

 
0.0821*** 
(0.0243) 

 
-0.0520 
(0.0459) 

   Flu shots for seniors 
 

-0.0148 
(0.0167) 

0.0389* 
(0.0220) 

0.0852*** 
(0.0217) 

0.1122*** 
(0.0233) 

0.0179 
(0.0503) 

   Pap smear 
 

-0.0025 
(0.0160) 

0.0244 
(0.0209) 

0.0962*** 
(0.0210) 

0.1122*** 
(0.0236) 

-0.0757 
(0.0500) 

   Mammogram 
 

0.0194 
(0.0160) 

0.0387* 
(0.0204) 

0.0975*** 
(0.0198) 

0.0700*** 
(0.0240) 

0.0361 
(0.0487) 

   Toddler immunizations 
 

0.0180 
(0.0157) 

0.0447** 
(0.0198) 

0.0772*** 
(0.0192) 

0.0696*** 
(0.0242) 

0.0808 
(0.0523) 

NOTE.  The estimates are obtained from the correlated random trend model for quantity measures and the fixed effects 
model for preventive care bonuses, using a matched sample of comparison physicians and controlling for 4 year 
indicators and 14 regional indicators. Bootstrap standard errors in parentheses.   *** indicates statistical significance at 
1% level, ** at 5% level, and * at 10% level. 
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         Table 6. General Equilibrium Effects  

 
FHO Physicians Any Capitation Physicians 

Dependent Variable  Sub-LHIN LHIN Sub-LHIN LHIN 
 
Quantity Measures 

   

 

    
   Log of services per day 
 

0.0052 
(0.0033) 

-0.0039 
(0.0031) 

0.0036 
(0.0035) 

 
0.0094 

(0.0075) 
   Log of visits per day 
 

0.0033 
(0.0028) 

-0.0022 
(0.0026) 

0.0017 
(0.0034) 

0.0100 
(0.0063) 

   Log of annual workdays 
 

-0.0008 
(0.0044) 

0.0029 
(0.0035) 

0.0107** 
(0.0049) 

0.0178** 
(0.0072) 

   Log of roster size 
 

0.0507 
(0.0124) 

0.0295*** 
(0.0082) 

0.0327* 
(0.0115) 

0.0310*** 
(0.0179) 

 
Preventive Care Bonuses 

   

 

    
   Colorectal Screening 
 

0.0094 
(0.0143) 

-0.0283 
(0.0280) 

0.0169 
(0.0167) 

 
0.0282 

(0.0516) 
   Flu shots for seniors 
 

0.0113 
(0.0127) 

-0.0218 
(0.0217) 

0.0218 
(0.0144) 

0.0122 
(0.0422) 

   Pap smear 
 

0.0057 
(0.0145) 

-0.0230 
(0.0279) 

0.0074 
(0.0167) 

-0.0009 
(0.0504) 

   Mammogram 
 

0.0109 
(0.0145) 

-0.0358 
(0.0277) 

0.0176 
(0.0172) 

0.0099 
(0.0518) 

   Toddler immunizations 
 

0.0029 
(0.0126) 

-0.0030 
(0.0249) 

0.0083 
(0.0155) 

0.0160 
(0.0441) 

Observations 7,179 8,381 7,850 
 

8,489 
 
NOTE.  Each cell represents an estimate of the coefficient on the number of FHO (any capitation 
physicians) for the dependent variable in the leftmost column.  The estimates are obtained from the 
correlated random trend model for quantity measures and the fixed effects model for preventive care 
bonuses, using a sample of FHG physicians only.  The models also include 4 year indicators and 14 
regional indicators. Bootstrap standard errors in parentheses.   *** indicates statistical significance at 
1% level, ** at 5% level, and * at 10% level. 
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       Table 7. Impact by Age, Sex, and Rurality 

Dependent Variable  
 

Age 
<50 

Age 
≥50 

Female Male Rural 
(RIO>0) 

Urban 
(RIO=0) 

 
Quantity Measures 

   

   

    
   Log of services per day 
 

-0.0804*** 
(0.0135) 

-0.0385*** 
(0.0137) 

-0.0614*** 
(0.0161) 

-0.0586*** 
(0.0115) 

 
-0.0558*** 
(0.0123) 

 
-0.0609*** 
(0.0148) 

   Log of visits per day 
 

-0.0921*** 
(0.0128) 

-0.0515*** 
(0.0114) 

-0.0755*** 
(0.0156) 

-0.0673*** 
(0.0095) 

-0.0705*** 
(0.0105) 

-0.0695*** 
(0.0148) 

   Log of annual workdays 
 

-0.0440** 
(0.0191) 

0.0181 
(0.0355) 

-0.0450* 
(0.0235) 

0.0134 
(0.0286) 

0.0034 
(0.0295) 

-0.0288 
(0.0193) 

   Log of roster size 
 

-0.0396 
(0.0384) 

0.0692*** 
(0.0236) 

-0.0326 
(0.0382) 

0.0333 
(0.0270) 

0.0218 
(0.0261) 

-0.0293 
(0.0441) 

 
Preventive Care Bonuses 

   
 

  

    
   Colorectal Screening 
 

0.0979*** 
(0.0362) 

0.0571* 
(0.0311) 

0.1288*** 
(0.0377) 

0.0491* 
(0.0288) 

 
0.0929*** 
(0.0341) 

 
0.0541* 
(0.0319) 

   Flu shots for seniors 
 

0.1311*** 
(0.0333) 

0.1021*** 
(0.0305) 

0.1242*** 
(0.0377) 

0.1104*** 
(0.0268) 

0.1562*** 
(0.0313) 

0.0664** 
(0.0296) 

   Pap smear 
 

0.1441*** 
(0.0348) 

0.0678** 
(0.0310) 

0.1307*** 
(0.0373) 

0.0918*** 
(0.0277) 

0.0991*** 
(0.0332) 

0.1081*** 
(0.0317) 

   Mammogram 
 

0.1213*** 
(0.0352) 

0.0379 
(0.0311) 

0.1095*** 
(0.0366) 

0.0556* 
(0.0290) 

0.0531 
(0.0343) 

0.0935*** 
(0.0312) 

   Toddler immunizations 
 

0.0979*** 
(0.0354) 

0.0727** 
(0.0319) 

0.1420*** 
(0.0387) 

0.0431 
(0.0286) 

0.0786** 
(0.0340) 

0.0824** 
(0.0320) 

Observations 4,285 5,920 3,690 
 

6,712 
 

4,921 
 

5,481 
 
NOTE.  Each cell represents an estimate of δ from model (5) for the dependent variable in the leftmost column using the sample 
defined in the uppermost row.  The estimates are obtained from the correlated random trend model for quantity measures and the 
fixed effects model for preventive care bonuses, using a matched sample of comparison physicians and controlling for 4 year 
indicators and 14 regional indicators. Bootstrap standard errors in parentheses.   *** indicates statistical significance at 1% level, ** at 
5% level, and * at 10% level.   
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         Table 8. Impact by Time in FHG and Income Levels 

Dependent Variable  
 

In FHG <  
18 months 

In FHG ≥≥≥≥ 18 
months 

Income 
>$10K 

Income  
>$50K 

Income 
>$100K 

 
Quantity Measures 

   

  

    
   Log of services per day 
 

-0.0296** 
(0.0136) 

-0.0771*** 
(0.0128) 

-0.0621*** 
(0.0086) 

 
-0.0640*** 
(0.0083) 

 
-0.0668*** 
(0.0082) 

   Log of visits per day 
 

-0.0478*** 
(0.0131) 

-0.0843*** 
(0.0109) 

-0.0726*** 
(0.0079) 

-0.0733*** 
(0.0077) 

-0.0765*** 
(0.0076) 

   Log of annual workdays 
 

-0.0279 
(0.0212) 

0.0028 
(0.0309) 

-0.0130 
(0.0158) 

-0.0261*** 
(0.0099) 

-0.0288*** 
(0.0094) 

   Log of roster size 
 

-0.0116 
(0.0516) 

0.0329** 
(0.0149) 

0.0089 
(0.0220) 

0.0088 
(0.0220) 

0.0051 
(0.0184) 

 
Preventive Care Bonuses 

   

  

    
   Colorectal Screening 
 

0.0834** 
(0.0334) 

0.0686** 
(0.0315) 

0.0742*** 
(0.0230) 

 
0.0745*** 
(0.0232) 

 
0.0711*** 
(0.0235) 

   Flu shots for seniors 
 

0.1235*** 
(0.0314) 

0.1053*** 
(0.0305) 

0.1133*** 
(0.0220) 

0.1134*** 
(0.0221) 

0.1145*** 
(0.0226) 

   Pap smear 
 

0.1201*** 
(0.0315) 

0.0878*** 
(0.0319) 

0.1021*** 
(0.0225) 

0.1017*** 
(0.0227) 

0.0957*** 
(0.0230) 

   Mammogram 
 

0.0732** 
(0.0321) 

0.0754** 
(0.0324) 

0.0729*** 
(0.0228) 

0.0726*** 
(0.0230) 

0.0669*** 
(0.0233) 

   Toddler immunizations 
 

0.0912*** 
(0.0349) 

0.0686** 
(0.0304) 

0.0779*** 
(0.0231) 

0.0794*** 
(0.0233) 

0.0739*** 
(0.0237) 

Observations 5,336 5,055 10,362 
 

10,248 
 

9,995 
 
NOTE.  Each cell represents an estimate of δ for the dependent variable in the leftmost column using the sample defined 
in the uppermost row.  The estimates are obtained from the correlated random trend model for quantity measures and 
the fixed effects model for preventive care bonuses, using a matched sample of comparison physicians and controlling 
for 4 year indicators and 14 regional indicators. Bootstrap standard errors in parentheses.   *** indicates statistical 
significance at 1% level, ** at 5% level, and * at 10% level.   
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Table 9. Impact on Patient Selection and Referrals 

  
Log of Referrals per Patient 

Specification 
 

Log of  
Age-Sex Modifier 

 

Not Controlling  
for Age-Sex 

Modifier 

Controlling  
for Age-Sex 

Modifier 
 
Base model

 

 
0.0287 

(0.1523) 

 
-0.0389*** 
(0.0106) 

 
-0.0337*** 
(0.0110) 

 
Impact by sub-groups 
 

 

  

   Age < 50 
 

-0.1667 
(0.2866) 

-0.0619*** 
(0.0180) 

-0.0565*** 
(0.0184) 

   Age ≥ 50 
 

0.1351 
(0.1443) 

-0.0190 
(0.0124) 

-0.0170 
(0.0123) 

   Males 
 

0.0101 
(0.2080) 

-0.0320** 
(0.0124) 

-0.0270** 
(0.134) 

   Females 
 

0.0128 
(0.2135) 

-0.0486** 
(0.0192) 

-0.0431** 
(0.0190) 

   Rural 
 

-0.0238 
(0.1820) 

-0.1027 
(0.0732) 

-0.0662 
(0.0660) 

   Urban 
 

0.0343 
(0.2653) 

-0.0370*** 
(0.0107) 

-0.0312*** 
(0.0111) 

   In FHG < 18 months 
 

0.1146 
(0.2733) 

-0.0756*** 
(0.0192) 

-0.0658*** 
(0.0187) 

   In FHG ≥ 18 months 
 

-0.0474 
(0.1691) 

-0.0137 
(0.0126) 

-0.0113 
(0.0135) 

   Income >$10K 
 

0.0027 
(0.1517) 

-0.0404*** 
(0.0104) 

-0.0346*** 
(0.0109) 

   Income >$50K 
 

-0.0034 
(0.1521) 

-0.0408*** 
(0.0104) 

-0.0351*** 
(0.0109) 

   Income >$100K 
 

-0.0181 
(0.1542) 

-0.0409*** 
(0.0103) 

-0.0341*** 
(0.0107) 

 
NOTE.  The estimates are obtained from the correlated random trend model with a matched sample of 
comparison physicians that also includes 4 year indicators and 14 regional indicators. Bootstrap standard 
errors in parentheses.   *** indicates statistical significance at 1% level, ** at 5% level, and * at 10% level.  The 
sample for the log of age-sex modifier includes only physicians who were in the FHG or FHO model for the 
entire year.  The estimates for the log of age-sex modifier model are multiplied by 100. 
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         Appendix Table 1. Description of Data Sources 

Data Source Variables Extracted for the Analysis 

 

1. Ontario Health Insurance Plan 

 

Physician clinical services, visits, and days  

 

2. Corporate Provider Database 

 

Physician age, sex, and location 

Physician type of primary care model 

 

3. Architected Payment System 

 

Preventive care bonus payments 

 

4. Registered Persons Database 

 

Patient age and sex 

 

5. Client Agency Program Enrolment 

 

Patient enrolment status 

Enrolling physician number 

 

 

 

Appendix Table 2. Preventive Care Bonuses 

Bonus type Targeted Patients Payment Levels 

1 Flu shots 

- Effective April 1, 2007 

Rostered patients, age 65 or more, 

who received the flu shot in the 

previous flu season. 

 

$220 (60% of patients) 

$440 (65% of patients) 

$770 (70% of patients) 

$1,100 (75% of patients) 

$2,200 (80% of patients) 

2 Pap smears 

- Effective April 1, 2007 

Rostered female patients, age 35 to 

69, who received a pap smear for 

cervical cancer during the last 30 

months. 

$220 (60% of patients) 

$440 (65% of patients) 

$660 (70% of patients) 

$1,320 (75% of patients) 

$2,200 (80% of patients) 

3 Mammograms 

- Effective April 1, 2007 

Rostered female patients, age 50 to 

69, who received a mammogram for 

breast cancer during the last 30 

months. 

$220 (55% of patients) 

$440 (60% of patients) 

$770 (65% of patients) 

$1,320 (70% of patients) 

$2,200 (75% of patients) 

4 Immunization 

- Effective April 1, 2007 

Rostered children, age 30 to 42 

months, who received 5 

immunizations by the age of 30 

months. 

$440 (85% of patients) 

$1,100 (90% of patients) 

$2,200 (95% of patients) 

 

5 Colorectal cancer screening* 

- Effective April 1, 2006 

Rostered patients, age 50 to 74, 

who were administered a colorectal 

screening test by Fecal Occult 

Blood Testing during the last 30 

months. 

$220 (15% of patients) 

$440 (20% of patients) 

$1,100 (40% of patients) 

$2,200 (50% of patients) 

* In 2008, two additional payments levels were introduced for colorectal cancer screening: $3,300 for 60% of patients 
and $4,000 for 70% of patients. 
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Appendix Table 3. Expected Income Gain  

The expected FHO income for the sample of FHG physicians in 2006 is based on the actual service 
profile and enrolled patients using the following assumptions:   
 
Income Source Estimation Methodology 
 
Capitation Rate 

 
The gross capitation rate ($144.08) multiplied by the age-sex modifier for 
each enrolled patient as of April 1, 2006 

 
Shadow Claims 

 
10% of FFS value for in-basket services  to enrolled patients in 2006 

 
FFS Claims 

 
100% of FFS value for out-of-basket services to any patients in 2006 

 
Hard Cap 

 
Minimum of 100% FFS value for in-basket services to non-enrolled patients 
in 2006 or $47,500 

 
Special Payment 
 

 
Calculated using the actual service profile in 2006 and the special payment 
eligibility rules 

 
After-Hour Premium 

 
Same as in FHG (actual AH Premium in 2006) 

 
CCC Fee 

 
Same as in FHG (actual CCC fee in 2006) 

 
Preventive Care 
Bonuses 

 
Same as in FHG (actual bonuses in 2007) 

 
Chronic Disease 
Management 

 
Same as in FHG (actual Diabetes Management Fee in 2006) 

 
Unattached Patients 

 
Same as in FHG (actual values for Q codes in 2006) 
 

 
 
 


