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The purpose of this research project was to identifL and evaluate capitation rate adjusters 

that could be used to fùnd a family practice for the provision of prirnary care services for rostered 

adul ts. A cross-sectional research design that involved strati fied sampling was used to explain 

variability in the amount of time that physicians spent providing medical services. A survey 

research method that involved stratified, random sarnpling was used to predict the incidence of a 

visit, the frequency of visits among participants who visited at least once, and the annual 

payments made by the provincial health insurance plan. 

Participants were recniited fkom a large, academic, family practice in southwestern 

Toronto, Canada. Eleven physicians participated in both studies. Adults who participated in the 

Medical Minutes Study (n = 550; response rate: 80 percent) must have visited the practice on at 

least one prior occasion. Participants in the VisitPayment Study (n = 659; response rate: 67 

percent) must have met eligibility criteria to be considered rostered. 

Linear and logistic regression were used to identi6 signi ficant deterrninants of physician 

resource utilization. The R2 value was used to evaluate predictive accuracy at the individual- 

Ievel and thereby assess the potential for bias selection in enrollment-based markets. The 



predictive ratio was used to evaluate accuracy at the group-level and thereby assess the potential 

financial impact of bias rosters. 

Primary care capitation formulae should adjust for age and gender, but the use of  this 

demographic information is insuficient as it provides financial incentives for bias selection. The 

sizes of tinancial benefits from bias selection of healthy individuals do not appear to be as 

detrimental as the costs associated with differential selection of unhealthy people. There are 

potential adjusten that improved the predictive accuracy of capitation rate formula including: 

(a) prior use of physician services, (b) self-rated health status, (c) hospital admission. or (d) the 

socioeconomic context of residence. Adjusting for pnor use would substantially improve the 

predictive accuracy of a formula and thereby reduce the undesirable consequences of bias 

selection and bias rosters. The inclusion of any of the other potential adjusters - solely or in 

combination - would improve predictive accuracy but not to the same extent as the more 

parsimonious age-gender-prior visit formula. 
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EXECUTIVE SUMMARY 

S ince the mid- 1990s various professional associations, health policy organizations, 

interest groups and physicians in Canada have published position statements declanng their 

vision of primary care reform and the vast majority of these proposals endorsed the use of 

capitation financing. More recently, the Ontario Ministry of Health and the Ontario Medical 

Association have implemented a primary care reform pilot project that incorporates capitation. 

As many as 200 physicians and 450,000 people are expected to participate in this initiative. In 

fact, approximately 440,000 residents of the province already receive primary care fiom capitated 

Health Service Organizations. Capitation fùnding has been incorporated in primary care or 

integrated health system reform projects in Alberta, British Columbia, Nova Scotia, Ontario, 

Quebec and Saskatchewan. 

Capitation refers to a method of payment whereby the amount of fûnds paid health care 

organizations is determined prospectively on the based of the characteristics of a defined or 

rostered population. Under this approach to payrnent, providers are obligated to render a 

specified range of services when and if they are deemed to be appropnate. Payrnent is made 

prospectively or retrospectively, and is dispersed on an amual or more fiequent basis (e.g., per 

mcmber per month). Capitation contracts between payers and health care organizations typically 

specify: the rate of payment, the scope of covered services, the term of the agreement, the 

criteria for enrolling and dis-enrolling individuals, what will occur when enrollees seek care from 

external providers, and the methods that will be used by payers to monitor utilization, quality of 

care, andior satisfaction of rostered populations. 

In the Canadian context, primary care capitation has been implemented on an enrollment 

basis where capitated and fee-for-service physicians and their organizations compete to roster 

and/or serve a selection of individuals fiom the community. As there is evidence to suggest that 

differential selection has occurred by providers and residents in enrollment-based markets, 

variability is likely to exist between providers in the case-mix of individuals for whom they 

serve. Therefore, an ideal capitation formula would adjust for these differences and account for 

bias rosters. This would contribute to policy efforts directed toward ensuring that financial 

resources are equitably distributed to Canadian residents on the basis of their need for 

intervention, demand for primary care and utilization of these services. The factors that would be 
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appropriate to use as adjusters include the characteristics that reflect between-individual and/or 

between-roster differences in need, demand andor utilization of covered services. 

The purpose of this research project was to identifi and evaluate capitation rate adjusten 

that could be used to fund a family practice for the provision of prirnary care services for rostered 

adults. The objective of this project was to evaluate the use of age, gender, other individual 

characteristics and community attributes as rate adjusters. Participants were rectuited fiom a 

large, academic, family practice in southwestern Toronto. A cross-sectional research design that 

involved stratified sampling of patients was used to explain variability in the amount of time that 

physicians spent providing medical services for one encounter with a patient (Le., Medical 

Minutes Study). A survey research method that involved stratified, random sampling of rostered 

adults and the use of administrative billing data was used to: (a) predict the incidence of a visit, 

(b) explain vanability in the fiequency of visits per annum among participants who visited at 

least once, and (c) explain variability in annual payrnents made to the practice by the Ontario 

Health Insurance Plan (OHIP) (i.e., VisitPayment Study). 

Eleven physicians participated in both studies as these practitioners heId routine office 

hours and worked at the practice throughout the period of data collection. Patients who 

participated in the Medical Minutes Study (n = 550; response rate: 80 percent) must have visited 

the practice on at least one prior occasion. Patients who participated in the VisiWayrnent Study 

(n = 659; response rate: 67 percent) must have met eligibility citena to be considered rostered to 

the practice. Patient participants completed a social-demographic-health status questionnaire, 

and this information was linked with OHIP billing and 1996 Census data. As part of the Medical 

Minutes Study, physicians were required to record the amount of time they spent providing 

services for one encounter. 

The most recent version of the Behavioural Mode1 of Health Service Utilization was used 

to identib determinants of physician resource utilization. Linear and logistic regression were 

used to evaluate the relative contribution of potential rate adjusters to the expianatory and 

discriminatory power of the rnultivariable models. The R2 value was used to evaluate the 

predic tive accuracy of capitation formula at the individual-level and thereby assess the potential 

for bias sclection. The predictive ratio was used to evaluate accuracy at the group-level and 

thereby assess the potential financial impact of bias rostcrs under conditions where the rate 

adjustrnent formula does not account for variability between individuals. By identiQing and 



evaluating an array of potential adjusters, it was possible to estimate 'potentially explainable' 

variability in resource use and use this measure as a standard by which to compare different 

formulae. Payment schedules were constructed and compared to understand the distributive 

effects of different rate adjusters. 

The formulae used to derive capitation rates paid to Health Service Organizations in 

Ontario and physician participants in primary care demonstration projects across Canada include 

age and gender adjusters. ' The selection and utilization of this basic demographic information 

likely reflect the popularity, feasibility, face validity and lack of "game-ability" o f  these adjusters. 

The findings of this project suggest that the predictive accuracy of age and gender is low as these 

characteristics account for a smali portion of variability in physician resource utilization between 

individuals and between bias rosters. These resuits are in accordance with evidence in the 

literature. 

Although age and gender may provide an appropriate 'starting point' for an adjustment 

formula, the exclusive use of this type of demographic information is insufficient. The use of an 

age-gender formula will not account for different selection of emollees or bias rosters. In fact, 

the findings of this project suggest that the arnount of overpayment associated with relatively 

healthy rosters is greater than the amount of underpayrnent associated with relatively unhealthy 

rosters. Evidence denved tiom this project and the literature indicate that there are measures o f  

individual attributes and community characteristics that improve the predictive accuracy of rate 

adjustment formula at the individual- and group-level, beyond the use of information on age and 

gender. 

Need factors made the most significant improvement in the predictive accuracy of an age- 

gender formula, and the use of these measures to adjusting funding allocations is in accordance 

with policy objectives as defined in the Canada Health Act. The measure of need that made the 

largest contribution to the explanatory power of multivariable models and the discriminatory 

power of the logistic mode1 was information on the frequency of pnor visits. This variabIe was 

the strongest predictor of the incidence of a visit, the frequency of annual visits among 

participants who visited at least once, and total, annual OHIP payments. In fact, the age-gender- 

1 The pilot study being conducted in British Columbia is the only primary care refonn project 
using any other fom of case-mix adjustment (Le., Ambulatory Care Groupings). 
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prior visit formula accounted for 70 to 90 percent of variability in visits and payments 

(respectively) that could be explained by al1 independent variables. The predictive accuracy of a 

two-part (i.e., zero to five versus six or more visits) or four-part (i.e., zero to two, three to five, 

six to eight versus nine or more visits) prior utilization adjuster was comparable. 

The use of information on prior utilization for rate adjustment is controversiai for a 

number of important reasons. First, measures of prior use can be influenced by demand-side 

factors (e.g., inappropriate utilization by individuals) and supply-side factors (e.g., variability in 

availability, inappropriate supplier-induced demand) that may not reflect need. Therefore, some 

have argued that a utilization adjuster would resuit in fûnding allocations that are highly 

amenable to manipulation by opportunistic practitioners. Strategies that could be used to address 

this issue include the: (a) adoption of a utilization threshold (i.e., two-part adjuster) or numerous 

thresholds (e-g., four-part adjuster), andor (b) use a blended payrnent system that combined 

capitation with a rnechanism to monitor utilization (i.e., partial capitation). Second, some have 

argued that pnor utilization adjusters over-compensate providers who care for individuals who 

have sel f-1 imiting conditions and under-compensate providers who care for people who have 

chronic diseases. One strategy that has been recommended to address this issue is to use 

retrospective adjusters - that is - the use of information from the year in which payment occurred 

rather than from the preceding year. 

The second, third and fourth most powerfid predictors of annual rates of physician 

resource utilization were self-rated health status, self-reported hospital admission, and the 

socioeconomic context of residence. The age-gender-health status formula was superior to the 

age-gender formula at the individual- and group-level, but the feasibility of collecting and 

rnaintaining self-rated health status data is low. Interestingly, the predictive accuracy of the age- 

gender-prior visit formula at the group-level was as good as or superïor to the age-gender-health 

status formula. The age-gender-hospital admission and the age-gender-socioeconomic context of 

residence2 formulae were supenor (in terms of predictive accuracy) to the age-gender formula at 

the individual-level, and marginaily supenor at the group-level. Furthemore, the predictive 

' The use of  information on the median income of al1 private households, unemployrnent rates a 
the incidence of low income in the community of residence significantly improved the predictive 
accuracy of the age and gender formula. 
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accuracy of the age-gender-pnor visit-hospital admission formula at the group-level was similar 

to the more parsimonious age-gender-prior visit formula. 

This project involved the evaluation of four measures of physician resource utilization 

and the findings support the theoretical proposition that the determinants of utilization depend 

somewhat on the indicator used to measure the use of these services. The determinants of 

whether or not a rostered participant visited a physician at the practice during one year included 

age, the frequency of primary care utilization in the preceding year and whether or not the 

individual lived aloiie. These results parallel those found by other researchers. 

The determinants of the amount of time a physician spent providing medical services for 

one encounter included age, work status, the physician seen and the type of visit. The finding 

that the physician seen and the type of visit were the most powerfül predictors of time spent 

concurs with the results of others. There was a strong, positive association between the amounts 

of time that physicians spent providing medical services and OHIP payments for the same 

encounter. This finding is in accordance with evidence derived elsewhere in Ontario and 

suggests that either physicians are able to use the current fee schedule to levy charges that reflect 

their perceptions of the value of their time or the fees on the OHIP Schedule account for time 

spent. These results do not enable a determination of whether the Schedule has been a driver of 

how physicians spend their time or whether the Schedule was designed to reflect how physicians 

spend or 'should be' spending their time 

The determinants of visits per annum among participants who visited at least once 

included age, self-rated health status, the occurrence of a hospital admission, the fiequency of 

utilization of physician services at the practice in the preceding year, and the incidence of low 

income. The finding that individual characteristics and community attributes were significant 

determinants of this measure of physician resource utilization is in accordance with the 

Behavioural Mode1 and theories regarding the detenninants of the health of populations. In 

addition, this evidence is in agreement with recent research documenting the contribution of 

socio-ecological context to an individual's utilization of health services. 

The determinants of totai, amual OHIP payments included the fiequency of utilization of 

physician services at the practice and the occurrence of a hospital admission in the preceding 

year. Although other variables (e.g., self-rated health status) were identified as significant 

determinants after controlling for age, gender and provider-related factors, these characteristics 
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did not remain significant in the full model. These findings are in accordance with evidence in 

the literature. 

Only seven participants were identified as outlier cases in al1 multivariable models, and 

these individuals were extremely high users of physician services. These findings suggest that 

adults with multiple, psychiatric conditions or extremely high-use rates (e.g., more than 25 visits 

per annurn) might be considered exempt fiom capitation funding, as well as high-volume, 

preventative interventions such as allergy shots. The identification of outlier cases should 

provide a point of departure for discussion between payers and providers regarding the types of 

individuais or services that should be excluded from coverage under a capitation contract. 

Primary care has been identified as a key element in proposals to restructure health 

services, and capitation has been proposed as one hnding alternative to stimulate pnmary care 

reform. Policy-makers in Canada have "stressed the need for research to identie additional 

adjusters beyond age and sex" (Hutchison et al., 1999, p. 8). The purpose of this research project 

was to identi@ and evaluate capitation rate adjusters that could be used to fund a family practice 

for the provision of pnmary care services for rostered adults. Predictive accuracy at the 

individual- and group-level was evaluated. 

Atthough many of the findings of this project are in accordance with evidence in the 

literature, the external validity of the results to other physician organizations or patient 

populations in Toronto and Ontario remain unknown. Therefore, fiirther research is warranted to 

evaluate the predictive accuracy of information on the fiequency of prior visits, the use of 

inpatient resources, and the socioeconomic context of residence in other jurisdictions in Ontario. 

This type of investigation could be conducted using population-based administrative data. 

Predictive accuracy is only one of the criteria by which capitation rate adjusters should be 

selected - consideration must also be given to policy objectives, face validity, feasibility, 

reliability, stability and 'game-ability'. The findings of this study, therefore, should stimulate 

and inform discussions regarding the utility of collecting and maintaining administrative andlor 

primary data to detennine capitation rates for primary care services. 

xix 



1 .O.O. Introduction 

Primary care has been identified as a key element in proposals to restructure health 

services, and capitation has been proposed as one funding alternative to stimulate primary care 

reform. There is evidence from across Canada that govemments and providers have renewed 

i nterest in implementing and evaluating alternative methods of paying for medical and allied 

health services. Since the early 1990s various professional associations, health policy 

organizations, interest groups and physicians have published position statements declaring their 

vision of primary care reform and the vast majority of these proposals endorse the use of 

capitation financing. Full capitation or a blended funding mechanism that includes capitation has 

been endorsed in: 

1. Reports cornmissioned by the Deputy Ministers of HeaIth in Canada (Birch, 

Goldsmith & Makela, 1994; Stoddart & Barer, 1992). 

2. A paper commissioned by the National Forum on Health (Marriott & Mable, 

1 999). 

3. A position paper by the Federai/Provinciaüïemtorial Advisory Conunittee on 

Health Services (1995). 

4. Reports h d e d  by the Canadian Health Services Research Foundation and the 

Ontario Health Services Restructuring Commission (Hurley et al., 1999; 

Hutchison et al., 1999). 

5 .  Position papers published by the five Chairs of Ontario's medical education 

programs (Le., Forster et al., 1994), the Association of Ontario Health Centres 

( 1999, the Provincial Co-ordinating Comrnittee on Comrnunity and Academic 

Health Science Centre Relations (1996), the Ontario Medical Association 

(Graham, 1997) and the Ontario College of Family Physicians (1999a; 1999b). 

The interest in implementing and evaluating alternative methods of paying for primary 

care physician services has its' roots in the political, economic, social and historical context of 

medical care. The Canada Health Act affirms the federal govement 's  cornmitment to 

providing residents with access to publicaIly administered health plans and the provincial 

govemment's role in remunerating physicians for medically necessary services. Over the last 

two decades, each provincial government has implemented administrative mechanisms to conml 



the amount of money spent on physician services while respecting policy objectives directed 

toward health outcornes. 

Provincial governrnents have sought budgetary control over expenditures on physician 

services by: (a) placing 'hard caps' on total expenditures, (b) managing growth in utilization by 

using 'sofi caps', (c) lirniting or reducing the prices listed on fee schedules, (d) enforcing income 

thresholds, (e) restraining growth in physician supply, ( f )  de-listing services that are not deemed 

to be 'medically necessary', and (g) introducing alternative fonns of remuneration. When fiscal 

restraint has threatened the incomes of practitioners, physicians in the province have become 

more interested in changing the fee scbedule, extra-billing, de-listing services, increasing service 

volume, unbundling services, enhancing the intensity of care providedhilled per patient, 

restricting physician supply, andor alternative payrnent approaches. Section 2.3.0. provides 

more insight into the histonc perspective of physician payment in Canada and Ontario. 

More recently, capitation funding has been incorporated in pnmary care or integrated 

heaIth system reform projects in Alberta, British Columbia, Nova Scotia, Ontario, Quebec and 

Saskatchewan. The Ontario Ministry of Health and the Ontario Medical Association have 

implemented a primary care reform pilot project that incorporates capitation. As many as 200 

physicians and 450,000 people are expected to participate in this initiative. In fact, 

approximately 440,000 residents of the province already receive pnmary care fiom capitated 

Health Service Organizations. Section 2.4.0. describes these current developments. 

Capitation refers to a method of payment whereby the amount of h d s  paid health care 

organizations is determined prospectively on the based of the characteristics of a defined or 

rostered population. Under this approach to payment, providers are obligated to render a 

specified range of services when and if they are deemed to be appropriate. Payment is made 

prospectively or retrospectively, and is dispersed on an annual or more fiequent b a i s  (e.g., per 

member pcr month). Capitation contracts between payers and health care organizations typically 

speciw: the rate of payment, the scope of covered services, the term o f  the agreement, the 

criteria for enrolIing and dis-enrolling individuals, what will occur when enrollees seek care from 

external providers, and the methods that will be used by payers to monitor utilization, quality of 

care, and/or satisfaction of rostered populations. Section 2.0.0. provides an overview of 

frameworks that have been used to conceptuaiize the types of financing mechanisms and 

describcs incentives generated by different payment mechanisms from a theoretical perspective. 



Evidence derived from randomized andor quasi-experimental, controlled trials suggests 

that capitated and FFS providers differ in some respects and not in others. For example, 

capitated health organizations tend to use less in-patient resources in cornparison to FFS 

providers - as measured by rates of discretionary admission, lengths of stay, and tiospital days per 

enrollee. There does not appear to be consistent evidence that enrollees have higher or lower 

utilization of physicians than individuals sewed by FFS providers. Unfortunately, there have not 

been any studies evaluating the appropriateness of ambulatory visit rates to capitated and FFS 

providers. Research suggests that enrotlees in prepaid plans receive comparable service quality 

and health outcomes. Lastly, there is no consistent evidence that prepaid arrangements reduce 

the cost of care. Section 2.2.0. reviews evidence from the literature regarding the impact of 

capitation and FFS on health service utilization, expenditures, quality of care, health outcomes 

and satisfaction of consumers. 

There are two approaches to rostenng that have been used in Canada. The population 

rostered to each capitated provider may include al1 of the people who reside in a specific, 

geographic location (i.e., geographic-based capitation or population-based hnding). In this 

context, a health care organization assumes the responsibility for providing specific health 

services to al1 residents in a defined region and does not compete for enrollees. For example, 

Alberta and Saskatchewan now use a population-based funding formula to derive payments made 

to health regions for the provision of inpatient, ambulatory (e-g., day procedures, clinics and 

emergency care), long-term, and community-based care (Alberta Health, 1996; Saskatchewan 

HeaIth, 1994). Although physician services are not yet included in the Alberta and Saskatchewan 

funding formula, Manitoba and a health region in Ontario have investigated the possibility of 

including physician services in a population-based fùnding formula to allocate financial 

resources to health regions (Eyles et al., 199 1; Frohlich & Carriere, 1997; Mustard & Derksen, 

1997). 

Alternatively, the population rostered to each capitated provider may represent a sample 

of individuals from the cornrnunity (Le., enrollment-based capitation). In this context, health 

care organizations compete for enrollees. In the Canadian context, primary care capitation has 

been implemented on an enrollment basis where capitated and fee-for-service (FFS) physicians 

compete to roster andor serve a selection of individuals fkom their cornrnunity. As there is 

evidence to suggest that differential selection has occurred by providers and residents in 



enrollment-based markets, variability is likely to exist between providers in the case-mix of 

individuals for whom they serve. 

An ideal capitation formula would adjust for differences between-individual andior 

between-rosters. This wil1 contribute to policy efforts directed toward ensuring that financial 

resources are equitably distributed to Canadian residents on the basis of their need for 

intervention, demand for primary care and utilization of these services. Section 2.1 .O. outlines 

the rationale for adjusting payrnents to account for differences in need, demand and utilization 

and highlights important issues in the selection and weighting of capitation rate adjusters. 

The purpose of this research project was to identiQ and evaluate capitation rate adjusters 

that could be used to fund a family practice for the provision of primary care services for rostered 

adults. The objective of this project was to evaluate the use of age, gender, other individual 

characteristics and community attributes as rate adjusters. The most recent version of the 

Be havioural Model of Health Service Utilization was used to identiQ determinants of physician 

rcsource utilization. Section 1.1 .O. provides an overview of the Behavioural Model to highlight 

the contribution of this theoretical fiamework to research regarding the detenninants of physician 

resource utilization, and Section 3.2.0. describes how the Behavioural Model was used to identifi 

potential adjusters for inclusion in a capitation rate formula for primary care. 



1.1.0. Theoretical Background: Physician Resource Utilization 

M i l e  there are many theoretical models of health service utilization, the serninal work of 

Lu Ann Aday, Ronald Andersen and John Newman has provided the basis for much of the 

Iiterature on the use of physician seMces over the last two decades (e.g., Anderson & Aday, 

1 978; Arling, 1985; Mclsaac, Goel & Naylor, 1997; Mustarcl, Kozyrskyj, Barer & Sheps, 1998; 

and Wolinsky, 1978). Their Behavioural Model of Health Service Utilization (hereinafier 

referred to as the Behavioural Model) has undergone developrnent and refinement since the 

1960s, and the latest version provided the theoretical framework upon which this project was 

designed. This chapter provides an overview of the Behavioural Model to highlight the 

contribution of this theoretical framework to research regarding the determinants of physician 

resource utilization. Section 3.2.0. describes how the Behavioural Model was used to identiQ 

potential adjusters for inclusion in a capitation rate formula for primary care. 

1.1.1. Behavioral Mode1 of Health Service Utilization 

l.l.1.a. Historic Development of the Behavioural Model 

In 1968, Ronald Andersen proposed a theoretical mode1 of health service utilization in 

which individual-level determinants were conceptualized as having three types - predisposing 

factors, enabling resources and need characteristics. By 1970, Ronald Andersen, Bjom Smedby 

and Odin Anderson expanded this framework to address contextual and systemic determinants of 

utilization. %y 1973, what has become known as the Behavioural Model was introduced to peer- 

reviewed literature as a "framework for reviewing health service utilization which takcs into 

account both societal and individual determinants" (Andersen & Newman, 1973, p. 96). 

In 1973, Andersen and Newman suggested that health service utilization was a function 

of societal, systemic and individual determinants. Figure 1 illustrates this early conceptualization 

of the Behavioural Model. Societal determinants were seen a s  affecting individual determinants 

both indirectly through the health system and directly. The important societal characteristics 

identified by the theorists in 1973 included technology and norms. Technology referred to the 

'principles and techniques' used to bring about change in health service use, while norms 

rcferred to the modes by which social systems induced behaviour or cornpliance. 



Figure 1 

A Framework for Viewing Health Services Utilization (1973) 

Societal Detenninants 
Technology 

Health Services Svstem 
+ Resources 

Individual Determinants 
Predisposing 
Enabling 
Illness Level 

Health Service Uti 1 ization 

Purpose 

Reproduced from R. Andersen & J.F. Newman, 1973. "Societal and individual determinants of medicaI 
care utilization in the United States" Milbank Mernorial Fund Quarterly, 5 1: 95-124. Copyright 1973 by 
Mil bank QuarterIy. Reprinted with permission. 

Health services system determinants were recognized as having an influence on 

utilization via the availability of resources and the organization of health care. Health service 

resources included such attributes as the total volume of labour and capital, and the geographical 

distribution of these assets. Organizational determinants included such characteristics as the 

manner in which personnel and facilities were coordinated and controlled in the process of 

providing health services. Andersen (1995) indicated that the health care system was explicitly 

included in the mode1 in the 1970s to recognize the important contribution of health policy to a 

population's use of services. While policy was seen as having an influence on health service use, 

the impact or importance of provider payment was not explicitly identified as a determinant. The 

impact of persona1 income level and health insurance, however, was identified as an individual- 

levei enabling resource that influenced a person's use of services. 

Individual determinants included predisposing, enabling and illness-level characteristics. 

Predisposing characteristics included demographic (e.g., age, sex, marital status), social structure 



(e-g., education, race, occupation), and personal beliefs (e-g., values, attitudes and knowledge). 

Enabling determinants included familial attributes (e.g., income, insurance) and community 

characteristics (e.g., supply of providers, pnce of services, and region of country). Lastly, illness- 

level determinants included both perceived (e.g., disability, symptoms) and evaluated 

characteristics (i.e., diagnoses). 

It was during this p e n d  in the developrnent of the Behavioural Model that theorists 

recognized that the determinants of health services utilization may Vary depending on the type of 

service (e.g., hospital, nursing home, physician, medication, etc.), the purpose of the service (Le., 

primary. secondary, tertiary and custodial), and the unit of analysis (e.g., contact, volume or 

episode of care) (Andersen & Newman, 1 973). 

The essence of this early conceptualization of the Behavioural Model, in tenns of 

individual, societal and systemic determinants of health service utilization, remains unchanged. 

The categorization of individual-level components into predisposing, enabling and need 

characteristics remain, but the specification and classification of societal and contextual 

influences have undergone considerable modification. 

By 1974, Aday and Andersen revised the Behavioural Model and proposed a ''fiamework 

for the study of access" (Aday & Andersen, 1974, p. 208). Access was conceptualized as entry 

into and flow through the health services system, and utilization was identified as one measure 

thzt could be used to gauge access. It was at this time in the refinement of the Behavioural 

Model that Aday and Andersen hypothesized that the determinants of access (Le., use versus no 

use) may differ fiom the determinants of use among those who access care. In addition, these 

theorists proposed that any study of access proceed fiom health policy objectives to an 

understanding of the characteristics of the health care system, the population at-risk, the 

utilization of services, and consumer satisfaction with these services. 

In 1974 health service utilization was seen as a function of health policy, characteristics 

of the delivery system and attributes of the population, and these determinants were 

conceptualized as interacting in ways that ultimately influence utilization. Figure 2 provides a 

summary of this fiamework - termed the "Expanded Behavioural Model". 



Figure 2 

A Framework for Access: The Expanded Behavioural Mode1 (1 974) 
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Reproduced fiom L.A. Aday, & R. Andersen, "Framework for the study of access." Health Sentices 
Research Journal. 1980, pg. 2 12. Reprinted with permission of the Health Research and Educational 
Tmst, copyright 1980, 1998. 

The dimensions of health policy that were seen to impact access to care and use of these 

services included the financing, education, manpower and organization of programs. Aday and 

Andersen (1 974) proposed that health policy may be seen as having a direct impact on service 

utilization and the satisfaction of consumers by influencing the characteristics of the delivery 

system. Funding policy was explicitly identified as a determinant of health service utilization. In 

addition, policy was seen as potentially having an indirect impact on health service utilization by 

affecting characteristics of the population at-risk. For example, it was hypothesized that policy 

could influence the beliefs, attitudes, knowledge and income of populations. 



The characteristics of the health delivery system that were identified as important to 

understanding access and utilization included the avaitability of resources (e.g., volume and 

distribution of labor, capital and equipment) and the organization of care. Organizational 

determinants included such features as the manner in which personnel and resources were 

coordinated to influence entry to services and the process of receiving care once services were 

accessed. 

The characteristics of populations that were identified as having a significant influence on 

entry and subsequent use of health services continued to be classified according to predisposing 

factors, enabling resources and need characteristics. Predisposing factors included those that 

influenced the propensity of individuals to use services - demographic characteristics, social 

structures, beliefs, values, attitudes and knowledge of health information. Enabling resources 

included those attributes that impacted the means andor resources that individuals have available 

to them for the use of services (e-g., income, insurance coverage), as well as characteristics of the 

cornmunity or region in which these people reside (e.g., geographic proximity to services, local 

attitudes toward care). Need variables included perceived and evaluated symptoms or levels of 

ilhess. Predisposing, enabling and need characteristics were seen as either mutable by health 

policy or immutable (Aday, 1993). 

During the mid- 1980s to the early- 1990s, the Behavioural Model was again revised in 

recognition of the proposition that health service utilization was supposed to contribute to 

maintaining and improving the health of the population (Anderson, 1995). In addition, the 

influence of political, physical and socioeconomic context on utilization was more thoroughIy 

specified and the importance of these determinants began to be evaluated empirically. Lastly, the 

personal heaIth practices of individuals such as diet, exercise and self care were identified as 

health behaviours that interacted with service utilization to influence health outcornes.' 

In 1995 Andersen reviewed the development of the Behavioural Model and proposed a 

revised fiamework that incorporated research evidence and feedback from other scholars. Once 

again - utilization of health services was seen as a fiinction of a person's predisposition to use 

services, factors which enabled or impeded use, and the need for care. Predisposing 

Interestingly, Andersen (1995) cited two Canadian report. to provide evidence of this last 
linkage in the mode1 - the Lalonde Report (1995) and Evans' and Stoddart's (1990) conceptual 
mode1 "Producing Health, Consuming Health Care". 



charactenstics continued to include demographic factors2, social structure and health beliefs. 

Social structure was seen to include individual characteristics (e.g., status in a community, ability 

to cope or deal with problems) and environmental influences (e.g., how the physical, social and 

cultural context may or may not promote health). 

During this penod in the refinement of the Behavioural Model, enabling resources began 

to include individual characteristics and contextual determinants. For exarnple, the availability 

of health personnel and facilities to individuals at-risk and the organizational features of medical 

care (cg., a regular source of care) were identified as contextual influences that enabled service 

utilization. In addition, the extent and quality of social relationships were identified as an 

enabling resource that could facilitate or impede the use of health services.' 

The notable changes to the Behavioural Model in 1995 included an explicit recognition of 

the influence of environmental and community context on health service utilization. Also, it was 

during this tirne that feed-forward and feed-back loops were included in the mode1 to emphasize 

the "dynamic and recursive" nature of the determinants and "the multiple influences on health 

service use and, subsequently, on health status" (Andersen, 1995, p. 7). 

1.1.1 .b. Current Version of the Behavioral Model 

In 1998 Phillips, Morrison, Andersen and Aday reviewed the literature to determine how 

researchers had incorporated contextual detenninants into studies on heaith service utilization, 

and to understand the relative contribution of patient, provider and the community on health 

service utilization. The Behavioural Model was revised to recognize the importance of the 

politicai and socioeconomic context in which populations live. Figure 3 provides a sumrnary of 

this most recent conceptualization of health service utilization. 

' Andersen (1 995) discussed the possible inclusion of genetic factors and psychological features 
(e.g., mental status) characteristics as predisposing charactenstics. 

Andersen (1995) did not describe how this differed h m  predisposing social structures. 



Figure 3 

The Behavioural Model of Utilization 
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Reproduced from K.A. Phillips, KR. Momson, R- Anderson & L.A. Aday, "Understanding the context 
of healthcare utilization: Assessing environmental and provider-related variables in the Behavioural 
Model of Utilization" Health Services Research Journal, 1998, pg. 575. Reprinted with permission of 
the Health Research and Educational Trust, copyright 1980, 1998. 

The rnost notable changes to the Behavioural Model included the conceptualization and 

specification of the following contextual influences: 

A. Health system characteristics were seen as including the "policies, resources, 

organization, and financial arrangements influencing accessibility, availability, 

and acceptability of medical care services" (Phillips et al., 1998, p. 574). 

B. External environmental factors were seen as including the "econornic clirnate, 

relative wealth, politics, level of stress and violence, and prevailing noms of 

society" (p. 576). 

C. Comrnunity-level enabling variables included "attributes of the cornrnunity where 

the individual lives that enable the individual to obtain services" (p. 576). 

"Comrnunity-level enabling variables could be the same as Bealth] delivery 

systern characteristics or external environmental variables with the distinction 

being that the level of measurement is the community" (p. 592). "These variables 

are often measured at the aggregate level ... However, they can also be measured 



at the individual-level when they identiQ the context in which the individual 

' lodges'" (p. 576). "The variables measured at the aggregate level may be 

analyzed at either the individual or aggregate level, or both" (p. 592, italics in the 

original source). 

D. Provider-related variables were included to recognize the context in which 

utilization occurred to reflect: (a) patient factors that may be influenced by 

providers (e.g., convenience), and (b) provider characteristics that interact with 

patient characteristics to influence utilization (e-g., gender or specialty of 

physician). "We defined provider-related variables as those measured at the 

individual-level in order to be able to categorize variables in our analysis as either 

environmental or provider-related" (p. 592). 

This version of the Behavioural Model provided the theoretical foundation upon which 

this research project was designed. As the theonsts who developed the Behavioural Model 

proposed that research on utilization proceed from health policy objectives to an understanding 

of the characteristics of the health system, Section Two of this dissertation provides a descriptive 

ovewiew of the environmental context of this research project. Section 2.0.0. previews different 

frameworks that have been used to concephialize approaches to funding providers and their 

organizations for the provision of health services, and Section 2.1.0. highlights important issues 

in the development of capitation formulae. Section 2.2.0. surnmarizes evidence derived from the 

literature regarding the impact of fee-for-service and capitation fùnding on health service 

utitization, aggregate expenditwes, quality of care, health status and satisfaction of consumers. 

Sections 2.3.0. and 2.4.0. provide an overview of health policy objectives in Ontario, descnbe 

payment of primary care physicians in Ontario and Canada, and outline payment reform 

initiatives in Ontario and nationally. Lastly, Section 3.2.0. describes how the Behavioural Model 

was used to identiQ potential rate adjusters for inclusion in a capitation rate formula for prirnary 

care. 



Section 2.0.0. Financing Physician Services 

2.0.1. Conceptual Frameworks 

There are a number of different approaches to fiuiding physician services, therefore this 

section provides an overview of h e w o r k s  that have been used to conceptualize the types of 

financing mechanisms. As approaches to fùnding differ in the 'signals' they send to providers, 

and insofar as these incentives influence behaviour, financing schemes may impact the delivery 

of health services. Subsequent sections will describe incentives generated by different payrnent 

mechanisms fiom a theoretical (Section 2.0.2.) and evidence-based perspective (Section 2.2.0.). 

Five different conceptual frameworks are presented here. The first h e w o r k  was 

proposed by scholars fiom the World Health Organization (Barnum, Kutzin & Saxenian, 1995) 

to: (a) review methods of payment used throughout the world, and (b) explain alternatives that 

might be considered by countries reforming their health fünding policies. The remaining four 

fiameworks have been developed by researchers and policy analysts in Ontario. The conceptual 

model prepared by Birch, Goldsmith and Makela (1994) was developed for a report submitted to 

Deputy Ministers of Health. The purpose of this work was to "identiQ and analyse policy 

options for changing physician payrnent and delivery systems in the current Canadian health care 

environment, paying particular attention to approaches to physician remuneration other than 

FFS" (p. 7). The next framework described in this section was prepared by another group of 

researchers who reviewed "policies to control medical care spending in Canada's provinces and 

territones" (Barer, Lomas & Sanmartin, 1996). This model focuses primarily on the policy 

levers available to single payers in a FFS market. The final two fiameworks were proposed by 

researchers and policy analysts at the University of Toronto. The first was used in a report 

prepared for the Ontario Medical Association's Subcornmittee on Health-Care Financing (Coyte, 

1995), while the second was used in a report prepared for the Ontario Ministry of Health 

(Hollander & Deber, 1997). 

Barnum et al. ( 1  995) proposed a conceptual model of provider payment to review the 

different payrnent schemes used throughout the world, and to explain alternatives that might be 

considered by countries undergoing health finance reform. These scholars indicated that there 

are basically two approaches to provider payment: (1) prospective payrnent where finances are 

transferred or cornmitted to providers before services are rendered, and (2) retrospective 

reirnbursement where payments are made based on the quancity and type of service rendered. 



Budgets, capitation and salary are examples of prospective payment, while FFS and case-based 

payrnent are examples of retrospective reimbursernent. 

Birch et ai. (1994) proposed a conceptual model, as illustrated in Figure 4, that assumes 

the perspective of the payer and focussed on the determinants of total physician expenditures. 

From this viewpoint, physicians or their organizations could be remunerated on the bais  of 

through-put (e.g., services rendered) or input (e-g., physician time). In addition, a third option 

was to base payment on the profiles of clients seen (i.e., population-based). FFS reimbursement 

was identified as an example of payment based on through-put. In this context, total 

expenditures were seen as a function of the fee charged per service, the number of physicians 

with billing privileges, and the services provided per physician. Salary was cited as an example 

of an input-based remuneration scheme; total expenditures under this payment mechanism were 

seen as a function of the salaries of physicians and the number of practitioners. Capitation was 

ident i fied as an example of a population-based scheme; total expenditures under this approac h to 

financing were seen as a fhction of the number of residents and the capitation rate per resident. 

Barer et al. (1 996) proposed a conceptual h e w o r k  to aide payers in understanding and 

evaluating the impact of different payment approaches on the cost of physician services. Figure 5 

illustrates this h e w o r k .  Expenditures per capita are conceptualized as a fùnction of three sets 

of variables: (1) average income per physician multiplied by the number of physicians per capita, 

(2) average services per physician multiplied by the average pnce payed per service multiplied by 

physicians per capita, or (3) services per capita multiplied by the average price per service. 



Figure 4 

Determinants of Physician Expenditures/lncomes Under Alternative Payment Methods 

1 Payment Method Expenditures Determiaed By: 1 
Throughput-Bosed Fee per service X Services per X Number of 

physician physicians 

Input-Based Salary per X Nurnber of 
physician physicians 

Population-Based Capitation fee per X Number of 
residentlçlient residentsklients 

Note. X = 'multiplied by'. Reprinted from S. Birch, L. Goldsmith & M. Makela, 1994. "Paying the - 
piper and calling the tune: Principles and prospects for reforming physician payment methods in Canada" 
McMaster University Centre for Health Economics and Policy Analysis Working Paper Series 94-16. 
Reproduced with permission. 

For example, in the first instance expenditures per capita would be a function of the 

average salary of physicians and the number of these practitioners per person in the population. 

This is similar conceptually to Birch et a1.k (1994) in-put approach to financing. In the second 

scenario, Barer et al. (1996) considered expenditures per capita to be a product of the average 

volume of services per physician, the average price of each service rendered, and the number of 

physicians per capita. This is similar to the throughput-based or FFS approach descnbed by 

Birch et a1.(1994). In the third scenario, expenditures per capita are considered to be a function 

of the services per capita and the average price per service. 



Figure 5 

Detenninants of Per Capita Expenditures on Physician Services and Cost Control Options 

1 Expenditures Per Capita 1 
equals 

I I 1 

1 Physicians per capi ta 1 

Physicians per capita 

Note. X = 'multiplied by'. Reprinted fiom M.L. Barer, J. Lomas & C. Sanrnartin. "Re-minding Our Ps 
and Qs: Medical cos6 controls in Canada" Health Affairs, p. 216-234. Published by Healrh Afairs. 
Copyright 1996. 'The People-to-People Health Foundation, Inc., Project HOPE'. 
http://www.projhope.org/ha Reprinted with permission. 
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Coyte (1 995) proposed a conceptual h e w o r k  that considered the perspectives of 

providen and consumers. Figure 6 illustrates this hmework. From the physician's viewpoint, 

Price per service 

payment could be seen as being tied to inputs, processes or outcomes. From the consumer or 

client's perspective, payments could be seen as being responsive to their choices or invariant to 

these decisions. Coyte proposed that payment schemes that were responsive to the choices of 

consumers resulted in services that satisfied the perceived needs of patients. Therefore, "money- 

follows-the-client". Payment schemes that are invariant to the decisions of consumers would 

result in patterns of practice that do not meet the perceived needs of these individuals. Under 

these payment mechanisms, "clients-follow-the-money" (Coyte, 1995, p. 25). 

According to Coyte's frarnework, capitation represents a method of payment where 

physicians are compensated based on the clientele serviced (Le., input-based). The number and 

type of clientele served, however, was seen as a function of the choices that consumers made 

rcgarding fiom whom they would like to receive care. By cornparison, traditional FFS financing 

was seen as an example of a process-based approach where payments would be made to the 

practitioners who consumers chose to render care. The use of salaries, from the physician 



perspective, is an input-based approach where the primary resource being compensated is tirne. 

This type of payment was seen as not responsive to the choices made by consumers. For 

example, when individuals chose not to be seen by particular physicians for services, these 

prac titioners would continue to be paid. Two alternative approaches to payrnent included 

outcome-based remuneration schemes such as client-specific and practice-speci fic performance 

payments. In these situations, financing could be tied to 'intermediate' (e.g., ease the adverse 

consequences of an illness) or 'final' outcomes (e.g., health status or satisfaction) attained by 

specific individual. Altematively, physicians could be compensated for attaining a target level of 

preventative activities (e.g., bonuses for achieving target immunkation rates). in this context, 

financing would be tied to outcomes. 

Figure 6 

Classification of Physician Reimbwsement Schernes 

1 Physician's Perspective 1 

Note. Repri - 

Physician's 
payment responsive 
to client choice 

mechanisms" first appeared in the April t 995 issue of the Ontario Medical Review and is reproduced 
with the permission of the Ontario Medical Association. 

Physician's 
payrnent invariant 
to client choice 

Hollander and Deber (1997) proposed a conceptua1 framework that considered the 

perspectives of individual practitioners, provider organizations, and payers. Figure 7 illustrates 

this frarnework. From these viewpoints provider payrnent could be based on costs, time spent, 

services delivered, the population served or outcornes. For example, cost-plus reimbursement or 

line-by-line budgets were seen as payment based on costs. Salary, sessional or per diem 

disbursernents were seen as payments based on time spent, and FFS and case-based fùnding were 

input-based 

Capitation 

ted from Coyte (1995). The article "Review of physician payrnent and service delivery 

Salaries or 
sessional fees 

Process-based 

Fee-for-service 

Outcorne-based 

Client-speci fic 
performance payment 

- Practice-specific 
performance payment 



categorized as payments based on services delivered. Capitation and the allocation of budgets to 

specific health regions or ca tchen t  areas were classified as payment based on the charactenstics 

of populations serviced. Lastly, performance contracting was seen as payment based on 

outcornes. 

Figure 7 

Classification of Resource Allocation Models 

Scope 

Basis of Paymeut 

Organization 

l 

Time Spent I Services Population Outcomes 
Delivered Service I 

Line-by-line 
Average 

cost modeis 

Saiary Fee-for-service 
Sessional -+ per task 
Per hour + per visit 

Per diem Fee-for-service 
Per hour DRGKMG 

Other rate 
based models 

Capitation Performance 
Budget per contracting 
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Note. DRG: Diagnostic related group. CMG: Case mix group. Reprinted fiom M.J. Hollander & R. 
Deber, 1997. "A typology of  models of resource allocation" In M.J. Hollander, R, Deber & P. Jacobs 
(Eds.), A cntical review and analysis of health care related models of resource allocation and 
reirnbursement in an Ontario context (pp. 25-28). Victoria, British Columbia. Reproduced with 
permission. 

In summary, there are a number of conceptual models that can be used to understand the 

detenninants of expenditures on medical services and alternative methods of remunerating 

physicians. While these frameworks Vary in how they classi& provider payrnent mechanisms, 

many of the approaches to financing represented in each mode1 are the same. 

2.0.2. Methods of Payment, Incentives and Practice Patterns 

As approaches to financing differ in the signals they send to providers, this section 

describes different methods of payment, the incentives that may be generated by different 

approaches to physician remuneration, and how these inducements might directly o r  indirectly 

influence the behaviour of doctoa. This discussion builds on the conceptual frameworks 

described previously and assumes a theoretical or hypothesized perspective on the impact of 



different approaches. Evidence regarding the impact of FFS and capitation is provided in Section 

2.2.0. Five different methods of payment are reviewed as these approaches are currently used in 

various provinces in Canada. These methods include budgets, case-based funding, FFS, salary 

and capitation. The relevance and applicability of these incentives in the Ontario and Canadian 

context are highlighted, but a more detailed discussion is provided in Section 2.3.0. and 2.4.0. 

Although each method of payment is compatible with any level of expenditure that 

society deems appropriate to spend on physician services, the methods used to distribute these 

hnds can send explicit and impticit messages to physicians about how the use of their time and 

ski 1 l wi 11 be financially rewarded (Birch, Goldsmith & Makeia, 1994). While Cunding policies 

establish the method by which physicians will be remunerated, they also communicate who will 

be paid and what behaviour will be rewarded. While there are different methods of payment, the 

regulations that accompany a payment poticy also send messages and may influence the 

behavioural responses of practitioners (Giacomini et al., 1996). For exarnple, when providers are 

remunerated on the basis of capitation the terms of the contract, such as the ability of providers to 

de-roster enrollees or the time period of enrollment, might also influence incentives and 

behaviour. In addition, the size and timing of payments, the type of rate adjusters used to 

determine the payment per enrollee, and the level of the penalty imposed when enrollees obtain 

care from 'out of plan' or 'alternative' providers influence behaviour. 

The ways in which messages are interpreted by physicians are not straightforward. 

Providers are not simply 'black boxes' whose responses to fiscal stimuli c m  be predicted. 

Indeed, the social and institutional environments in which provider organizations operate also 

affect how they interpret and respond to fünding (Giacomini et al., 1996). Physicians are both 

social and economic beings and their practice behaviour is a function of financial and non- 

financial incentives (Gabel & Redisch, 1979). Financial gain is only one of the many sources of 

human motivation for action. 

The practice behaviours of physicians, however, have been conceptualized fiom two 

perspectives or points on a continuum - the physician as a self-interested practitioner and/or as an 

agent who acts on behalf of the patient. Factors that influence the behaviour of self-interested 

practitioners primarily include a desire for income and a preferred practice and iife style. This 

type of individual may also be influenced by persona1 characteristics (e.g. age, experience) as 



well as the practice context (e.g. peer pressure, organizational setting, professional standards etc.) 

The factors that influence the behaviour of the physician-as-agent include the patient's clinical 

and persona1 characteristics, economic well-king, and dernand for services (Eisenberg, 1985). It 

is h ypothesized that these physicians are less responsive to the financial incentives of payment 

mechanisms than the self-interested practitioner. 

Although the behaviour of physicians may be influenced by a number of things, this 

section focuses on how financial incentives, al1 other things equal, influence the practice patterns 

of physicians. It is acknowledged that other non-financial mechanisms such as physician 

specialty and organizational structure, can have an independent and interaction effect on 

behaviour (Greenfield et a1.,1992). The focus here will also be on 'how' physicians are funded 

rather than 'how much' is spent, as both factors may affect behaviour. Lastly, the degree to 

which physician payment methods create financial incentives is also dependent on the 

opportunity for these practitioners to seek alternative sources of income fiom other p a y e s  

Therefore, this discussion focuses on the incentives and behaviours of practitioners who practice 

in environrnents with only one source of payment. 

2.0.2.a. Budgets 

Budgets are the most common form of provider payment used in countries throughout the 

world (Bamum et al., 1995). This approach to prospective payment is cornmonplace in Canada, 

particularly in the areas of in-patient and ambulatory care that is provided in hospitals. This 

approach is probably popular because budgets enable governments to limit aggregate 

expenditures. 

Although budgets are easy to understand and relatively inexpensive to implement, relative 

to other foms of provider payment, they are not flexible or adaptable to change and do not foster 

equitable and cost-effective delivery (Eliasoph, 1993). Budgets do not inherently contain 

financial incentives for providers to render appropriate' services or  to supply high quality care. 

The size of the budgets allocated toward providers or regional health authorities is determined 

administratively, and may or may not be tied to provider performance, market characteristics, the 

' In the context of this paper the term 'appropriate' refers to services or procedures that are 
expected to produce health benefits that exceed the expected negative consequences by a 
suficiently wide margin such that the activity is worth doing (Lavis & Anderson, 1996). 



characteristics of the population k ing  served, or fluctuations in demand. In general, providers 

who receive budgets have the incentive to maxirnize the size of the allocation. This approach to 

financing may even result in undesirable behaviours such as spending funds without regard to 

necessity or efficiency in order to maxirnize future allocations. 

There are a number of different rnechanisms that have been used to detennine the size of 

funds allocated to different recipients. The incentives associated with each approach are 

dependent on the implicit or explicit formula used to calculate and adjust these allocations. 

Budgets that are adjusted based on prior utilization tend: (a) to perpetuate historic patterns of 

efficiency and/or inefficiency, (b) to reinforce the curent distribution of providers and health 

organizations, and (c) not to respond to variability in the supply or demand for resources. To the 

degree that histonc budgets generated equities or inequities in access andor utilization, these too 

are perpetuated (Department of Health and Social Security, 1976; Pink & Bolley, 1994). 

An alternative approach is to case-mix adjust global budgets to account for the volume 

and mix of services rendered and thereby provide more rational and equitable fiinding among 

hospitals. "The principle underlying equitable funding is that hospitals providing comparable 

acute inpatient services have similar resource needs and are, therefore, entitled to equitable 

funding" (Pink & BoIley, 1994, p. 1257). This approach has been used to allocate budgets to 

hospitals for the provision of inpatient care (e.g., Ontario and Alberta), day surgery (e.g., 

Ontario), and hospital-based ambulatory services (e.g., Alberta) (Eliasoph, 1993; Joint Policy and 

Planning Cornmittee [JPPC], 1998; Pink & BolIey, 1994). It has been recommended that the 

Ontario Ministry of Health use the National Ambulatory Care Reporting System to case-mix 

adjust fùnding for ambulatory care rendered in Ontario hospitals by 2001 (JPPC, 1998). 

Once the size of a budget is ascertained, it is disbursed to provider organizations on a 

Iine-item or global basis. Line-item budgets are cornmonly used when funds are distributed by 

govemments in highly centralized economies (Bamum et al., 1995). Laws, rules and replations 

limit managers from switching fiinds across line items, and the intention of this approach is to 

control spending and to %mit the consequences of weak local management" (Barnum et al, 

1995, p. 26). Global budgets, by comparison, distribute funds on a periodic basis and health 

administraton are fiee to allocate this money as they deem appropriate. The purposes of global 

allocations are to: (a) enable payers to prospectively determine and control expenditures, (b) 



decentralize decision-making, (c) increase flexibility in resource allocation, and (d) hold financial 

managers accountable for performance (Bamum et al., 1995). 

2.0.2.b. Case-Based Funding 

Case-based fhding is another form of prospective financing where the amount of funds 

paid to providers is pre-determined and is intended to cover al1 of the services per admission, 

case or episode of illness. Actual dispursement of funds may occur prospectively or 

retrospectively. The objective of this approach is to fix the amount of revenue that providers 

receive per case and thereby give these practitioners the incentive to reduce their costs by 

rendering care more efflciently (Barnum et ai., 1995). 

This form of payment requires that cases be grouped into distinct categories that are 

reasonably homogeneous with respect to resource use, as payment is based on a fixed amount per 

category. As patients within a case-mix group are not identical and therefore Vary in their 

resource requirements, it is in the financial interest of providers to refuse or avoid serving cases 

that might result in low or negative net income. In addition, case-based financing may encourage 

providers to diagnose patients into case groupings that are associated with higher margins or code 

cases in such a way that payment is maximized (Simborg, 198 1). Altematively, providers may 

fiercely compete for cases that are traditionally associated with higher margins. Case-based 

funding does not financially reward providers who render appropnate services, nor is it sensitive 

to variability in quality or service satisfaction. 

Bamum et al. (1995) identified pre-conditions for the implementation of case-based 

remuneration schemes to minimize the potential for beneficiaries to be subjected to 

discrimination andor inadequate care. Case categories must be sufficiently well designed so that 

incentives for bias selection are mi~rnized, therefore variation in resource use for different cases 

within a category should be small. Information systems are required to: (a) develop and update 

the grouping rnethodology, and (b) monitor and audit the coding practices of provider 

organizations. Lastly, there should be quality-based cornpetition among providers and well- 

informed consumers to ensure that the financial incentives for efficient care do not compromise 

the appropriateness of services. Therefore, the costs of administering a complex, case-based 

funding scheme are high due to the expenditures associated with developing and refining a 

grouping strategy, determining remuneration rates, processing claims, and auditing remittances. 



While there are a number of different case-based remuneration schemes that have k e n  

proposed andor implemented in Canada and the United Status, this approach to financing has 

historically been targeted toward inpatient services. For example, in America diagnosis-related 

groups (DRG) are used by the federal governent  in the United States to prospectively pay for 

inpatient services received by Medicare beneficiaries. Resource utilization groups (RUG) have 

been designed to classiS. nursing home residents on the basis of their service intensity (Fries et 

al., 1 994), and this case-mix measure is now used to adjust prospective payments to skilled 

nursing facilities in the United States (Balanced Budget Act, 1997). 

Over the 1 s t  few decades there have been a number of ambulatory case-mix classification 

systems developed andlor used in the United States to reimburse providers who render care for 

individuals under the Medicare a d o r  Medicaid programs (Aven11 et al., 1990; Tenan et al., 

1988; Weiner, Starfield, Steinwachs & Mumford, 199 1). AAer the year 2000 the Health Care 

Fi nancing Administration (HCFA) will be using ambulatory payment classes (APC) to adjust 

hospital outpatient payments for Medicare beneficiaries (Balanced Budget Act, 1997; HCFA, 

1999). Functional related groups (FRG) and ambulatory care groupings (ACG) have been also 

been developed in the United States for use when case-mix adjusting prospective payments for 

inpatient rehabilitation and outpatient services, respectively (Harada, Kominski & Sofaer, 1993; 

Stineman et al, 1994; 1997). 

2.0.2.c. Salary 

The salary approach pays the physician for a specified penod of time, regardless of the 

nurnbcr of units of service rendered or the number of people serviced. Payments could be based 

on full-time, paxt-time, or sessional basis. The size of payments made to physicians are usually 

determined prospectively and may be based on individual provider characteristics such as 

training, expenence, seniority, scope of responsibility, the financial performance of an institution, 

etc. (Gabel & Redisch, 1979). This method of payment is used to compensate some physicians 

in Ontario who work in laboratories, educational facilities, and cornmunity health centres. 

Under salary reimbursement practitioners focus their attention on those individuals who 

corne for services or those in the cornmunity that they think need their service. The volume of 

services offered would be determined by the work habits of practitioners. The types of services 

rendered and mix of intervention or preventative services provided are those that are deemed 



appropriate by providers. Salaried practitioners likely practice in their field of interest rather than 

in a specialty area that was in high demand. In addition, medical practices would be located in 

the communities within which doctors would like to live. There would be no financial signals 

prompting physicians to allocate their time between clinical, administrative, continuing 

education, research and teaching activities. In addition, there would be little incentives for group 

practice models or other organizational structures. Lastl y, salary payments tend to be insensitive 

to variability in service quality and satisfaction. 

A systematic review of the impact of salary remuneration on the behaviour of physicians 

was conducted by Gosden, Pedersen and Torgerson ( 1999). These researchers concluded that 

physicians who were paid a salary tended to use fewer tests and procedures per patient, have 

lower throughput and longer consultations in comparison to FFS or capitated practitioners. They 

also provided more preventive care and used different patterns of consultation compared to FFS 

providers. 

2.0.2.d. Fee-For-Service 

Fee-for-service financing requires that physicians charge and payers remit a fee for each 

service rendered. Services can be counted on a per task or per visit basis (Hollander & Deber, 

1997), and the price attached to each fee can be determined on the basis of cost or by using a fee 

schedule. For example, a system which has been populanzed in the United States called 

'customary, prevailing and reasonable' was used prior to 1992 to reimburse providers on the 

basis of cost. This approach to p ice  determination was used to remunerate physicians who 

rendered services to Medicare beneficiaries. Under this system payers maintained a separate fee 

schedule for each physician and reimbursed these providers for each unit of service based "on the 

basis of the lowest of his actual charge, his customary charge, and the area's prevailing charge" 

(Gabel & Redisch, 1979, p. 40). The customary charge is equal to the median billed charge for a 

particular service during the pnor calendar year, while the prevailing rate is equal to the 75" 

percentile of the distribution of al1 custornary charges for similar providers within a market area. 

Payers operationally define 'similar pzoviders' and 'market areas' (Gabel & Redisch, 1979). 

An alternative to remuneration on the basis of cost is the use of fee schedules such as the 

Ontario Health Insurance Plan's Schedule of Benefits. Fee schedules are negotiated contracts 

that are developed prospectively. The actual size of the payments made to a physician are 



typically the lesser of the billed charge or the fee specified in the schedule. The services rendered 

in a FFS environment are the activities and procedures: (a) that are listed on the fee schedule, and 

(b) whose marginal benefits (i-e., fee) exceed marginal costs (Le. provider's production costs). 

For example, if the fee schedule focuses on medical care, physicians provide services to people 

who are sick when the fee they receive for providing this care exceeds the costs of rendering it. 

If the schedule provides incentive for preventative care, these services will be offered. If there 

are no financial rewards for educational, research andlor teaching, physicians will not be 

compensated for the time and effort they devote to these activities. If the fee schedule lists cost- 

effective activities and procedures, physicians would be rewarded for practicing this type of 

medicine. If cost-effective activities are not listed on the schedule, these interventions will not be 

provided. Alternatively, if the fee schedule were established according to the needs of the 

population, service provision could be aligned with the health objectives of comrnunities (Coyte, 

1995; Vayda, 1994). 

The volume and type of services rendered are determined by FFS physicians and those 

who receive care, and practitioners who do not render the services demanded by consumers can 

lose this 'customer' to other providers. Therefore, FFS financing ensures that payment is 

responsive to client choices (Coyte, 1995). Altematively, the services that are provided by FFS 

practitioners may not be effective or appropriate. There are no financial penalties for delivenng 

unnecessary or potentially hamifil services or not rendering necessary care. 

FFS providers are those who are authorized to bill for services. Activities that may be 

effective but are not within the ski11 set of these eligible 'billers' may not be rendered. In 

addition, services may not be provided by the least-costly practitioner. There are little if any 

incentives in a FFS environment to promote efficiency in the provision of care, and this approach 

to remuneration promotes the delivery of care in discrete pieces (Stoddart & Barer, 199 1). 

FFS physicians and their organizations tend to be located in areas where they will be able 

to generate income based on local supply and demand. Therefore, there are few financial 

rewards for physicians who practice in regions where the population is dispersed, during times of 

the day or year when 'business' is slow, or in environments where the supply of practitioners is 

high. Therefore, access to care may be compromised in certain geographic areas and at certain 

times of the day or year. 



In 1992 the HCFA implemented a Resource Based Relative Value Scale (RBRVS) to 

remunerate p hysicians who served Medicare bene ficiaries (Hsiao et al ., 1 992). Under this 

approach to determining prices, medical services were assigned 'values' according to the relative 

amount of physician work, practice expenses and malpractice insurance required to render the 

care. The final fee represents a geographically weighted sum o f  the value of these three service 

components times a conversion factor. This conversion factor i s  a single value that is used 

national and updated periodically (Grimaldi, 1991). Ln France and Germany, pnces for physician 

services are also based on 'value points' and the price attached t o  these points is negotiated 

periodically (Barnum et al,, 1995) 

Apparently, provincial medical associations in Alberta and British Columbia have 

unsuccessfully tried to develop an RBRVS fee schedule in the past (Serediak, 1993; Wade, 

1998). Despite this history, a 1997 agreement between the Ontario Ministq of Health and the 

Ontario Medical Association mandated the establishment of a commission to develop a Relative 

Value Schedule to replace the current provincial Schedule of Benefits. This Relative Value 

Schedule "ranks and rates insured physician services according to the resource inputs required to 

perform those services ... to correct any distortion in the relativity of fees that may have occurred 

over time" (Wade, 1998, p. 13). For a more detailed description of this joint RBRVS initiative, 

refer to Section 2.3.0. and 2.4.0. 

In a fee-for-service context, expenditures on physician services are a huiction of the price 

per service, services per practitioner, and the number of doctors CBirch et al., 1994). When the 

volume and mix of services are not fixed, the total amount of money spent on medical care is 

unpredictable and may exceed budgetary targets (Vayda, 1994; Lomas et al, 1989). 

2.0.2.e. Capitation 

Capitation refers to a method of payment whereby the amount of funds paid health care 

organizations is determined prospectively on the based of the characteristics of a defined or 

rostered population. Under this approach to payment, providers are obligated to render a 

specified range of services when and if they are deemed to be appropriate. Payrnent is made 

prospectively or retrospectively, and is dispersed on an annual o r  more frequent ba is  (e.g., per 

member per month). 



This method of payrnent differs fiom case-based funding, as capitation requires providers 

to assume the responsibility for an individual rather than an admission or episode of care. 

Rostenng, which is also known as enrollment, requires that beneficiaries register with a provider 

or provider organization. Frorn the payer perspective, this approach to financing enhances the 

predictability of expenditures, transfers treatrnent obligations and the associated financial risk to 

providers, and potentially links payrnents to the charactenstics of service recipients. Total 

expenditures depend on the capitation formula and the size of the population. Although the 

formula may be changed periodically, volatility in expenditures is simply tied to the size of the 

population. 

The revenue stream of capitated providers is dependent on the capitation fee per enrollee 

and the size of the roster (Birch, Goldsmith & Makela, 1994). Capitated providers, therefore, 

face financial incentives to maxirnize the difference between revenue and expenses by: (a) 

rostering enrollees whose capitation rate is expected to exceed the costs associated with their 

care, (b) introducing cost-reducing technologies and cost-minimizing practices, a.nd/or (c) 

Iimiting the quantity andor quality of services provided (Barnum, Kutzin & Saxenian, 1995; 

Newhouse, 1998). These practices have direct implications for who receives semices and what 

type of care is offered by capitated providers. 

Capitation implies a strong cornmitment to equity by providing equal funding for health 

care per person, with adjustments to premiums to reflect differential needs (Raftery, 1993). 

Therefore, the capitation rate paid to providers compensates these organizations for between- 

individual variability in needs or financial risk. M i l e  it is feasible to have one rate (e.g., total 

planned expenditureshumber of enrollees), this assumes that a11 individuals consume the same 

financial resources. Not unexpectedly, there is strong evidence to suggest that individuals Vary in 

their need for and utilization of health care services. 

Rostered 'populations' rnay include a sample of individuals fiom a catchent  area. In 

this context, capitated providers compete for enrollees and roster a sarnple of individuals in their 

community. Altematively, a rostered 'population' may include al1 of the people who reside in a 

specific, geographic location. For practical purposes, this approach to rostering can only be used 

in publically-fùnded systems where the payer (Le., governrnent) is responsible for financing 

services for al! residents. 



The variability in need for and utilization of health services among beneficiaries can 

create an environment for risk selection and fmancial uncertainty when providers compte for 

enrollees and capitation rates do no adequately adjust for case-mu< (Eggers, 1 980; Newhouse, 

1986; 1998; Morgan et al., 1997). Capitation financially rewards providers for rostering 

individuals who would use fewer services than expected based on the capitation rate and 

avoiding those who would use more services than anticipated. Therefore, capitated providers 

will be located in areas where they are able to recruit and retain individuals who are expected to 

provide the highest net income. Because capitated providers are financially at-risk for rendering 

a defined set of services to individuals on their roster and rate fonnulae cannot account for al1 of 

the vanability in future health service utilization, capitation is usually associated with group 

practices that enroll large numbers of people as a nsk management strategy. 

The degree of financial risk capitated providers have for service utilization in other health 

service sectors is important, as this will determine the referral patterns and ultimately the types of 

services received by rostered populations. For example, when general or family physicians are 

responsible solety for providing primary care, practitioners have the incentive to minimize their 

costs by refemng patients to more specialized providers whenever possible. Conversely, when 

capitated, primary care providers are responsible for utilization of specialty and inpatient services 

they tend to make more cross-referrals to other general and family practitioners (Steams, Wolfe 

& Kindig, 1992). 

The types of medical care rendered and the mix of intervention or preventative services 

provided are those specified in the contract or those deemed 'worthwhile' by capitated providers. 

To detennine whether a service is worthwhile, cost-benefit analyses would be conducted by these 

providers using their investment horizon. The longer the duration of the contract or the higher the 

likelihood of contract renewal, the longer the investment horizon of the provider. Benefits that 

would accrue to other providers or sectors of the economy would not be considered in cost- 

benefit analyses. Lohr (1997) and Newhouse (1998) warn that prospective payment schemes 

such as capitation fosters under-utilization of appropriate and necessary care. 

Under 'full' capitation, providers that reduce their cost by one dollar protit by one dollar 

because revenue is unchanged. For these reasons, Newhouse (1998, p. 126 & 129) argued that "if 

there are womes about supplier-induced demand under the traditional [fee-for-service] system, 



one probably should worry about stinting if nothing is paid for additional services ... Stinting 

refers to not performing services or procedures in which the benefit to the patient exceeds the 

cost". While evidence of stinting in capitated environments is ambiguous, research methods for 

detecting under-serving are far less developed than those for over-servicing (Kerr et al., 1996; 

Newhouse, 1998). A variant of capitation - 'partial capitation' - has been proposed as a 

mechanism to limit stinting and differential selection of enrollees. Partial capitation involves 

payment on the basis of a rate adjustrnent formula and on the ba i s  of actual services used. 

2.0.2.f. Conclusion 

Clearly, there is no ideal approach to fmancing physician services. Each mechanism has 

the power to generate incentives that align with health policy and the potential to reinforce 

undesirable practice patterns. While the methods of payment described in this chapter represent 

more "pure" approaches to financing, these approaches are ofien adapted in practice to generate 

'modified' or 'blended' fonns of payment. For example, the 'modified' fee-for-service approach 

used in Canada and Ontario will be described in more detail in Section 2.3.0. and 'blended' 

capitation approach recommended for use in Canada and Ontario will be described in more detail 

in Section 2.4.0. The next two sections of this document, however, provide more detailed 

information on the technical aspects behind the derivation of capitation rate formula and 

evidence fiom the literature regarding the impact of fee-for-service and capitation financing in 

other jurisdic tions. 



2.1.0. Capitation and Rate-Adjustment 

Capitation refers to a method of payment whereby the amount of f i d s  paid health care 

organizations is determined prospectively on the based of the characteristics of  a defined or 

rostered population. Under this approach to payment, providers are obligated to render a 

specified range of services when and if they are deemed to be appropriate. Payment is made 

prospectively or retrospectively, and is dispersed on an annual or more fiequent basis (e.g., per 

member per month). Capitation contracts between payers and health care organizations speci@ 

the rate of payment and the scope of services covered by the contract (e.g., primary, secondary, 

tertiary and/or quaternary care) These documents may include clauses that indicate the duration 

or term of the agreement, the criteria for enrolling and dis-enrolling individuals, what will occur 

when enrollees seek care fiom extemal providers (e-g., reduced payrnents - also known as 

negation), and the methods that will be used by payers to monitor utilization, quality of care, 

and/or satisfaction of rostered populations (e.g., withholding a portion of payment until certain 

conditions are met)'. 

The population rostered to each capitated provider may represent a sample of individuals 

from the community. In this context, health care organizations compete for enrollees and 

individuals (andior their employers) are able to select from a number of health plans or service 

providers. Health service organizations (HSOs) in Ontario and health maintenance organizations 

(HMOs) in the United States operate under this approach to rostering. Both HSOs and HMOs 

receive capitated payments and compete with other providers to assume and retain the 

responsibility for providing specific health services to individuals in a community. 

Alternatively, the population rostered to each capitated provider rnay include al1 of the 

people who reside in a specific, geographic location. In this context, a health care organization 

assumes the responsibili ty for providing speci fic health services to al1 residents and does not 

compete for enrollees. Individuals who reside in the specified community receive care fiom the 

designated, health care organization. Care that is sought outside of the region may or may not be 

the financial responsibility of the designated pmvider - this too is specified in the capitation 

contract. Capitation that invoives rostenng on the basis of geographically-defined populations 

' A capitation 'withhold' is a risk-sharing strategy where a modest portion of al1 payments are 
withheld from providers to create a reserve fùnd which is dispersed at the end of a fiscal year 
according to the terms and conditions set forth in the contract (Taylor & Taylor, 1994). 



can only be used in publically-bded systems where a single payer is responsible for financing 

health services for al1 residents. For exarnple, regional health authorities in Alberta and district 

heal th boards in Saskatchewan both receive capitated payments for assuming the responsibility 

for providing specific health services to al1 of the people who reside in a defined, geographic 

location (Alberta Health, 1996, Saskatchewan Health, 1994; 1 995).2 

As individuals and rostered populations Vary in their need for physicians, demand for 

medical care and utilization of these services, capitated payments must be adjusted to account for 

these differences. The purpose of this section, therefore, is to outline the rationale for adjusting 

payments to account for differences in need, demand, and utilization and to identiQ important 

issues in the selection and weighting of capitation rate adjusters. 

2.1.1. Rationale for Adjusting Payments Based on Relative Risk or Need 

While it is feasible to have one rate (e.g., total piamed expenditures divided by the 

number of enrollees), this approach to the determination of rates (referred to a community rating) 

assumes that need for physicians, demand for medical care and utilization of these services are 

the same for al1 e~ol lees  and the costs associated with rendering care are the same for al1 

providers. Not unexpectedly, there is strong evidence to suggest that individuals and populations 

Vary in their demand for inedical care and utilization of physician services and there is growing 

interest in Canada in allocating resources on the basis of relative need (Alberta Health, 1999; 

Eyles & Birch, 1993; Hutchison et al., 1999; Mustard & Derksen, 1997; Roos et al., 1997; 

Saskatchewan Health, 1994; 1995). Therefore, a capitation formula should adjust payments to 

account for variability between individuals andor rostered populations. An equitable, 

adjustment formula would account for differences in the need, demand andor utilization between 

populations that are rostered to physicians (e.g., solo-practice), health care organizations that 

Population-based funding (i.e., rostering on the basis of geographicallydefined regions where 
al1 residents are enrollees) has been used since the mid-1990s to allocate funds to regional health 
authorities and district health boards in Alberta and Saskatchewan. One could argue, however, 
that capitation has been used in these provinces simply as a mechanism to establish global 
budgets. Although the formula used to allocate financial resources considers the number of 
residents in each geographic area and any differences in the relative need of different populations 
(i-e., case-mix), adjustments are also made for regional differences in factor input costs, cross- 
boundary utilization, and historic financial allocations. Apparently, these last adjustments 
[historic spending] significantly alter the allocations made on the basis of case-mix (Alberta 
Health, 1999; Saskatchewan Health, 1994). 



compete for enrollees (e.g., HMOs), or health care organizations that are responsible for al1 

individuals in a geographic region (e-g., regional authorhies). 

Capitation rates that do not adequately adjust payments may create an environment for 

selection bias. For example, capitated providers may intentionally or unintentionally roster 

enrollees who need, demand or use health services more or less fiequently andlor more or less 

intensely. Health care organizations who deliberately seek to enroll individuals that are relatively 

healthy have been referred to in the literature as 'crearn-skimrners' or 'cherry-pickers' 

(Lichtenstein, Thomas & Watkins, 1992). Altematively, individuals who need, demand or use 

physician services more or less than others may be bias in their selection of capitated 

organizations (Bailey et al., 1999). Results of quasi-experimental, controlled studies suggest that 

differential selection of enrollees has occurred by either providers or patients in markets where 

capi tated health care organizations compete for enrollees (Bailey et al., 1999; Kravitz et al., 

1992; Lichenstein, Thomas, Adams-Watson, Lepkowski & Simone, 199 1 ; Morgan, Vimig, 

DeVito & Persily, 1997). Selection bias bas also been documented in randomized trials that seek 

to compare capitated and fee-for-service health care organizations - due to the tendency for 

unhealthy people to withdraw from their assignment to capitated providers in favour of seeking 

fee-for-service care (Buchanan, et al., 1996; Leibowitz et al., 1992; Mauldon et al., 1994). 

The opportunity for differential selection of emollees is not a concem when capitated 

health care organizations assume the responsibility for rendering a specified range of health 

services to al1 of the residents in geographically-defined regions. However, unless need, demand 

andior utilkation is distributed equally among geographic regions, capitation payments should be 

adjusted to reflect inter-regional differences - if the goal of payers is to equitably distribute 

financial resources (Eyles & Birch, 1993; Mustard & Derksen, 1997). For example, recent 

evidence from a quasi-experimental, controlled skidy suggests that individuals with arthritis who 

would benefit fiom a hip or  knee replacements Vary in their willingness to receive this surgery 

despite high, quality evidence on the effectiveness of this intervention. Interestingly, 

communities varied in their need for care (as measured by the incidence of arthritis), demands for 

' The extent to which this occurs, however, depends on a number of factors such as the absolute 
level of fûnding, tems o f  the fiuiding agreement, the use o f  quality assurance initiatives, 
imptementation of performance monitoring programs and the ethical culture of capitated 
providers (Hutchison et al., 1999). 



intervention (as measured by regional differences in willingness) and utilization of services (as 

measured by surgical rates) (Hawker, 1999). 

Capitation formulas that do not adequately account for variability in need, demand andor 

utilization can have unfortunate consequences for providers, consumers and payers. For 

example, if health care organizations are not adequately compensated when they enroll very sick 

individuals, these providers will face financial dificulty and may elect to dis-enroll high-use 

patients fkom their rosters. In addition, high-use patients may have difficulty finding a provider 

that will assume the responsibility for their care. This situation would eventually impact payers 

by not enabiing them to find organizations that are willing to assume the responsibility for 

providing health services to certain individuals. Altematively, capitation rates that over- 

compensate providers represent an oppomuiity for reducing payments and thereby represent a 

potential source of cost-savings to payers, consumers and society. Ultimately, it is in the mutual 

interests of al1 stakeholders to adjust rates. 

An ideal adjustment capitation formula, therefore, would promote the equitable 

distribution of financial resources between rostered populations and limit differential selection. 

The factors that would be appropnate to use as adjusters include the characteristics that reflect 

between-individual andlor between-roster differences in need, demand andlor utilization of 

covered services. Differences between individuals are important if the adjustment formula will 

be used to limit or account for differential selection in markets where providers compete for 

enrollees (enrollment-based capitation), and differences between rosters (enrollment-based or 

geographically-defined) are important if the adjustment formula will distribute fun& equitably. 

Adjusting capitation rates to reflect variability between individuals and rosters, however, does 

not guarantee that funding levels are suficient to meet al1 existing needs. "It follows that if the 

resources available to finance health care services are insufficient to meet al1 needs for health 

care, the [rate-adjustment] funding methodology should distribute unmet need equitably across ... 

populations" (Mustard & Derksen, 1997, p. 5). 

2.1.2. Issues in the Selection, Measurement and Weighting of Capitation Rate Adjusters 

The development of a rate-adjustrnent formula requires the selection, measurement, and 

weighting of risk factors and the delineation of the scope of covered services andor 

responsibilities. Once risk factors have been identified conceptually, they must be operationally 

defined in a way that permits valid and reliable measurement. Lastly, these adjusters "must be 



combined in either an empirical or normative fashion to produce a risk score or rating for each 

patient" (Iezzoni, 1995, p. 139). 

2.1.2.a. Selectioa of Rate Adjusters 

The first step in designing an adjustment strategy is to identify the factors that reflect the 

likelihood that an individual or group of people will experience an outcome of interest (Iezzoni, 

1995). Although this appears straightforward, there is controversy regarding the approach that 

should be used to select adjusters (Cm-Hill & Jamison, 1998; Mays, 1995; Sheldon, Smith & 

Bevan, 1993). In addition, there is disagreement regarding what 'outcornes' are of 'interest' - the 

need for physicians, demand for medical care andor utilization of these services (Carr-Hill & 

Sheldon, 1992; Eyles & Birch, 1993). irrespective of this debate, there appears to be three 

approaches that have been used to develop a capitation rate adjustment formula: (1) the of use of 

empirical models to identify significant determinants of utilization, (2) the use of research 

evidence to select variable(s) that reflect the underlying needs of different populations, and (3) a 

combination of these strategies. 

Payers, policy-makers and researchers in a number of countries4 have selected andor 

evaluated factors for inclusion in a risk-adjustment formula by using empirical models to 

ident i Qing significant predictors of utilization. For example, an empirically-based, funding 

formula was developed by researchers at the University of York and used by the National Health 

Service in the United Kingdom to allocate h d s  among regional authorities between 1995 and 

1999. The York model was developed by using multilevel modelling techniques to regress 

measures of inpatient utilization on various measures of demographic, socioeconomic indicators 

and health. In order to address the issue of supply-side influences on demand, a two-stage Ieast 

squares regression model was used. These researchers conceptualized in-patient utilization as a 

fùnction of supply-side and demand-side influences, although they recognized that supply might 

reflect relative need to some extent (Smith et al., 1994).' In this situation, the risk-adjustment 

formula was used to allocate funds for acute and general hospital services - the outcome of 

4 For example, the United Kingdom, Netherlands, and the United States. 

For example, during times when there is insufïkient supply to meet demand there is unmet 
need. When there is insufficient demand, suppliers (e.g., doctors) can induce demand. 



interest was inpatient utilization as measured by episodes, bed days, and estimated and standard 

costs. 

The objective of the utilization- based approac h is to compensate provider organizat ions6 

for assuming the responsibility for providing specific health services over the term of the 

contract. This approach assumes that the future costs of delivenng care can be empirically 

modelled and predicted on the basis of historic patterns of use.' The use of empirical models to 

identiQ determinants of utilization has corne under scrutiny (Carr-Hill & Sheldon, 1992; 

Sheldon, 1997; Sheldon, Smith & Bevan, 1993). It has been argued that the utilization-based 

approach: 

1. Does not recognize the selection-bias inherent in studying a sarnple of individuals 

who access care (Birch, Eyles & Newbold, 1993; Sheldon et al., 1993; Sheldon, 

1997). 

2. Fails to recognise the process by which illness or need is transformed into or relates to 

uti lization behaviour (Birch, Eyles & Newbold, 1993; Mec hanic, 1979). 

3, Assumes that historic patterns of utilization are appropriate (Mustard & Derksen, 

1997). There is substantial evidence, however, that health services may be rendered 

inappropriately and appropriate services may not be provided to those who would 

benefit fiom care (e.g., Horton, Romans & Cruess, 1992; Park, 1993). 

4. Results in the selection of risk-adjusters that reflect satisfied demand rather than 

unmet demand or underlying need (Mays, 1995; Mustard & Derksen, 1997). 

5. Reinforces and perpetuate prior resource allocation decisions (Saskatchewan Health, 

1994; Birch et al., 1996). 

Several authors have cnticized how empirical models have been used by researchers to 

identiQ determinants of physician use. Some have argued that investigators have disregarded the 

influence of supply on utilization (Dunlop, 1998; Smith et al., 1994). Others indicate that the 

6 Capitated payments are usually made to health service organizations, as one of the most 
popular strategies to diversi@ risk is to establish a corporate entity that is able to maintain a large 
raster of individuals in order to reduce random variation in income (Bachmann & Bevan, 1996). 

7 In practice, jurisdictions that use a utilization-based approach to rate adjustrnent compensated 
providers based on cost estimates of  expected utilization. Pmviders don? seem to be 
compensated for risk regarding these expectations (Woodward & Schnitzler, 1996). 



typical hierarchical, additive approach of  regressing measures of physician utilization on 

predictors does not consider the interaction effect of causal variables (Arling, 1985, Rundali, 

1980). However, while interaction ternis may reach statistical significance they have failed to 

make substantial improvements in the explanatory power of multivariate models (Arling, 1985; 

Birch et al., 1993; Ronis & Harrison, 1988). For these and possibly many other reasons, 

multivariate empirical models have failed to explain much of the variability in health service 

use.' While the amount of variability in physician resource utilization explained by an empirical 

model is customarily used as a 'goodness-of-fit' measure, rostered populations provide financial 

nsk diversification as net income is a fùnction of the ciifference between actual payments and 

predicted costs for a group of individuals. To respond to this observation, investigators have 

used the predictive ratio to evaluate the impact of a formula on selected groups. This ratio is 

calculated by dividing the payments predicted by the model for individuals in a predefined group 

by the actual costs incurred by this cohort (Ash, Porell, Gruenberg, Sawitz & Beiser, 1989).9 

An alternative approach to the selection of factors for inclusion in an adjusiment formula 

is the use of measures that are associated with the underiying needs of different populations. 

Birch and Chambers (1993) argued that the needs-based approach allocates resources efficiently 

and equitably. "Efficiently in this context means maximizing the expected improvement in 

health status produced fiom a given amount of health care resources, and, hence, populations 

with greater potential for improvement are allocated more resources. Equity introduces notions 

of faimess into the allocation of resources. The needs-based approach provides equal resources 

for populations with equal needs (horizontal equity) but unequal resources for populations with 

unequal needs (vertical equity)" (p. 608). 

The difficulty with the needs-based approach to the selection of adjusters is the 

identification and weighting of measures that account for the dimensions of need andor medical 

neccssity (Carr-Hill & Sheldon, 1992; Birch, Eyles & Newbold, 1996). In response to this 

8 For example, Phillips et al. (1998) reviewed articles (N= 136) that used the Behavioural 
Mode1 of Health Service Utilization to identiQ detenninants of use and found that the median R' 

value of studies that cited this goodness-of-fit measure (n = 65) was 19 percent. 
9 Some investigators use a cost ratio (CR) which is determined by dividing the actual costs 
incurred by the predicted costs (Le. CR - actual costdpredicted costs) (van Vliet & van de Ven, 
1992). 



challenge, researchers have attempted to identiQ measwes that have dernonstrated utility as 

proxies for the health status and/or the need for health se r~ ices . '~    or example, Hutchison et al. 

( 1997) evaluated the impact of using various need-adjusters (community-level measures of health 

status, socioeconomic circumstance and mortality) on capitated payments made to Health Service 

Organizations in Ontario. 

Between 1977 and 1990 the National Health Service in the United Kingdom incorporated 

standardized mortality ratios into a resource allocation formula in an attempt to adjust for 

variability in need (Department of Health and Social Security, 1976). "When including 

standardized mortality ratios in the formula the [developers of the fûnding formula] argued that 

since 'need' was only measurable using proxies and since its effects on utilization were 

contaminated by supply-induced demand and were incomplete in the case of unmet need, the 

relation between 'need' and mortality could only be assumed" (Mays, 1995, p. S97). 

Standardized mortality rates have been used in other jurisdictions. For example, Saskatchewan 

Health incorporated measures of need (e-g., standardized mortality, fertility and low birth weight) 

into a funding formula used to allocate funds among district health boards for the provision of 

long-term care, inpatient care, outpatient non-primary care, home-based services, and rural health 

initiatives (Saskatchewan Health, 1994; 1995). Eyles et al. (199 1) recornrnended the use of 

standardized mortality ratios in Ontario for payment adjustment purposes afier they conducted a 

review of the literature to evaluate the validity, reliability, administrative feasibility and 

'gameability ' of di fferent measures of need. 

Another approach that has been used to develop adjustment formulas is the combined use 

ofempirical techniques and measures of need. For exarnple, Frohlich and Caniere (1997) used a 

two-staged approach to derive a formula to risk-adjust payments directed toward regional health 

authorities in Manitoba for the provision of physician services. The first stage used empirical 

modelling to examine utilization patterns and select factors that could be used in a formula to 

"smoothen out" discrepancies in altocations among regions. The best mode1 combined age, 

gender, and socio-economic status; and included interaction terms to account for the fact that 

need in each age and gender stratum appeared to Vary among different levels of socio-economic 

'O "Need for medical care [is] conceptually defined as the ability or capacity to benetit from 
heaith care intervention", and it is this capacity to benefit from care that distinguishes need fiom 
health status (Birch & Chambers, 1993; Mustard & Derksen, 1997, p. 1 ). 



status. Socioeconomic status was measured using an index developed by regressing area-based 

indices of health (Le., inpatient utilization) on socioeconomic data (Mustard & Frohlich, 1995). 

As current utilization did not appear to account for a rneasure of need (i.e., premature mortality), 

a second stage reallocation was perfomed to account for regional differences in standardized 

mortality ratios. The weight assigned to standardized mortality ratios was based on coefficients 

derived fiom empirical modelling in the first stage. 

A number of researchers in the United States have proposed and used information fiom 

administrative and clinical databases to derive measures of need to improve capitation rate 

adjustrnent for Medicare beneficiaries who enroil in HMOs. These individuals have regressed 

measures of resource utilization on information measuring relative need to evaluate the 

predictive validity of different fomulae. Measures of need include indicators of physiological 

health, information on the type and severity of medicai conditions, and measures of fùnctional 

status (Ash et al., 1989; Ellis &Ash, 1995; Newhouse, Manning, Keeler & Sloss, 1989; Manton, 

Newcomber, Vertrees, Lowrimore & Harrington, 1994; Smith & Weiner, 1994; Thomas & 

Lichenstein, 1986; Weiner et al., 1996). In most instances, the identification and weighting of 

indices of need were derived using empirical models (e.g., Ash et al. 1989). 

The selection of rate adjusters also requires sensitivity to administrative and political 

issues. Capitation rate adjusters that are eventually selected for inclusion in a formula should be 

administratively feasible and lack adverse incentives. The information upon which adjusten are 

derived should be collected on a regular basis and be easy and inexpensive to aggregate. Ideally, 

the costs associated with data collection should not exceed the benefits that accrue due to 

inclusion of this information in the adjustrnent formula. The data required for rate adjustment 

should be diffïcult to manipulate for the purpose of seeking higher remuneration, and should not 

provide incentives for inefficient care. In fact, the potential impact of provider surveillance to 

identiw and counter gaming must also be weighted. Lastly, the methods by which adjusters are 

selected should be acceptable and make sense to al1 stakeholders, and the process by which 

payment is denved should be relatively simple and transparent (Alberta Health, 1999; Epstein & 

Curnella, 1988; Frohlich & Carriere, 1997; Holland, 1998; Hutchison et al., 1999; Miller & Sage, 

1 999; Mustard & Derksen, 1997). 

The extemal validity of adjusters will depend on the extent to which the jurisdictions: (a) 

use the same approach to rosterïng - cornpetitive versus geographic-based, (b) have similar roster 



sizes as smaller groups of enrollees will show stronger variation at the group-level than larger 

populations, (c) represent populations that have similar characteristics, ' ' (d) adopt the same goals 

of adjustment (e.g., limit differential selection andor promote equity), and (e) capitate the same 

type (e.g., pnmary ancilor specialty physician services) and scope of services (e-g., al1 pnmary 

care intervention, except prenatal care). I 2  

2.1.2.b. Measurement 

Once adjusters have been identified conceptually, they must be defined in a way that 

perrnits unbiased identification and measurernent (Iezzoni, 1995). The mesures that are used to 

operationalize these constructs should have face validity, as well as demonstrate reliability, 

stability, and sensitivity to change (Epstein & Cumella, 1988; Holland, 1998; Hutchison et dl., 

1999; Mustard & Derksen, 1997). If a utilization-based approach is used, predictive validity is 

also important. 

One adjuster that has face validity fiom the perspectives of a range of stakeholders is the 

level of 'need' of the individual. Although there is "growing consensus across [Canada] that 

funding allocations should be based on an appropriate measure of need for health care resources 

... there is, however, no consensus on what constitutes need or how it might be measured, let 

alone how it might be implemented as a basis for allocating funding" (Frohlich & Carriere, 1997, 

p. 6). In addition, although an individual could be identified as 'high need' they may not be 

interested in receiving or willing to accept services (Hawker, 1999). Alternatively, the medical 

profession may not have an intervention that is appropriate - the estimated health benefit denved 

from receiving the intervention may not exceed the estimate negative consequences by a 

significantly wide margin that the services is woith providing (Lavis & Anderson, 1996). 

" Bice and White (1969) found that the determinants of whether individuals visit a physician or 
not Vary between geographic locations. In addition, Birch, Eyles & Newbold (1993) found 
significant interactions between region of residence in Canada and level of need when they 
conductèd an analysis to identiv determinants of  the fiequency of physician visits. Research 
conducted by others supports the hypothesis that health-related behavior varies between regions 
(Duncan, Jones & Moon, 1993). 

'' To illustrate the relevance of this 1 s t  point, the National Health Service in England 
commissioned three projects to develop separate capitation formula to allocate financial 
rcsources toward inpatient services (Smith et al., 1994), community health services (Buckingham 
& Freeman, 1997), and psychiatrie services (Smith, SheIdon & Martin, 1996). 



Lndicators of need that have been recommended by researchers or used by fhding bodies 

are measured directly or indirectly. The direct approach requires the measurernent of specific 

impainnents, disabilities or handicaps or the use of generic health status instments. These 

indicators could be rneasured using individual-level or group-level data. For exarnple, the 

incorporation of objective indicators of physiological health and subjective rneasures of self-rated 

health in a risk-adjustrnent formula have been evaluated (Fowles et al., 1996; Newhouse, 

Manning, Keller & Sloss, 1989). Alternatively, the use of survey data regarding health status has 

also been investigated (Gruenberg, Kaganova & Hombrook, 1996; Hutchison et al., 1997). The 

indirect approach to measuring need requires the use of indicators that are associated with 

morbidity, disability, and/or health status such as age, standardized mortality rates, and 

socioeconomic charactenstics. These indicators can also be measured using individual-level data 

or from the aggregate attributes of groups. The face validity of sorne of these measures of need, 

however, remains controversial (e.g., standardized mortality). 

Measures should demonstrate reliability to ensure that allocations derived from any 

formula should be relatively stable over tirne (Yamey, 1999). Wide variations in payments due 

simply to measurernent error are not appropriate. Reliability assesses the repeatability, 

consistency and dependability of a measure. There are two types of reliability and both are 

important to measurement of adjusters." For instance, consider the case where the 

socioeconomic context within which enrollees live has been identified as a potential rate adjuster. 

Frohlich and Carriere (1997) recognized that social and economic variables from census data 

were subject to error and assessed the reliability of these measures to evaluate the stability of a 

risk-adjusted formula. Lastly, adjusters should be responsive to change in health if they are to 

continue to adjust rates based on the evolving characteristics of pop~lations.'~ 

' Test-retest reliability refers to the stability of a measurement over time, while inter-rater 
reliability estimates the amount of error associated with the measurement process or individuals 
who are doing the measuring andlor coding (Fems & Norton, 1992; Green & Lewis, 1986). 

" There exists an inherent tradeoff with the use of health status as an adjuster. Providers that 
improve health of their population at a faster rate than other providers are financial penalized by 
a formulae that would allocate less funds to their enrollees in the future. 



2.1.2.c. Weigh ting 

Once adjusters have been identified conceptually and operationalized in a way that 

permits valid and reliable measurement, these adjusten "must be combined in either an empirical 

or normative fashion to produce a rating or nsk score for each patient" (Iewni, 1995, p. 139). 

Weighting the factors that are included in a formula requires: (a) the use of empirical modelling 

to determine the relative contribution of each adjuster to variability in need for physicians, 

demand for care and/or utilization of these services; (b) the use of theoretical rationale; andor (c) 

political choices (Sheldon et al., 1993). The process of developing a resowce allocation formula 

in the United Kingdom over the last few decades serves to illustrate the contribution of statistical 

modelling, theory, and the politicai process behind the selection of adjusters and derivation of 

weights. 

In the late 1970's the Resource Allocation Working Party (RAWP) was established by the 

National Health Service to develop a formula whereby financial resources could be allocated to 

regional health authorities to pay for hospital and comrnunity health services. The huiding 

formula developed by the cornmittee incorporated age and gender adjustments and used 

condition-specific, standardized mortality ratios as a proxy mesure for need and morbidity. 

Standardized fertility ratios were used to calculate allocations for matemity services (Department 

of Health and Social Security, 1976; Sheldon et al., 1993). In the absence of evidence regarding 

the explanatory power of standardized mortality ratios, the RAWP argued that the most 

reasonable assumption was to assign standardized morality ratios a weight of one. Therefore, 

under this formula an area with a standardized mortality ratio of 1 10 would receive 10 percent 

more resources than an area with a ratio of 100 - al1 other things being equal (Mays, 1995). The 

RAWP apparently avoided using non-health adjusters (e.g., social deprivation indices) and 

statistical modelling to avoid having to provide excuses for not remedying the cause (e.g., social 

disadvantage) and to produce a model that was relatively simple and transparent (Holland, 1998). 

The RAWP formula was used to allocate financial resources between 1977 and 1990 (Mays, 

1995; Sheldon et al., 1993). 

A review of the RAWP formula was conducted in the early 1990's using an empirically- 

based approach. A statistical mode1 was derived by estimating the influence of health and 

socioeconomic factors on inpatient utilization. The final model included the use of al1 cause, 

premature mortality for those less than 75 years with a weighting of 0.44. Various social 



deprivation indices were also statistically significant and their use was recomrnended by the 

allocation review cornmittee. The capitation formula selected by policy-makers to allocate 

financial resources between 1990 and 1995 assigned a weight of 0.50 to mortality data and did 

not use a social deprivation index (Mays, 1995). Sheldon et al. (1993) argue that the political 

decision to weight mortality data (at 0.50 rather than 1.00) and not include a social deprivation 

index diluted the redistributive effects of the RAWP formula. 

2.1.2.d. Conclusion 

In surnrnary, individuals and rosters Vary in their need for physicians, demand for medicai 

care and use of these services and capitation formulas that do not adequately account for this 

variability will not distribute financial resources equitably and may create an environment for 

bias selection. The development of an adjusbnent formula, therefore, requires the selection, 

measurement and weighting of adjusters and the delineation of the scope of covered seMces 

and/or responsibilities. There appears to be three approaches to the development of rate 

adjustment formulas each of which has strengths and weaknesses - the use of empirical 

modelling, the selection of adjusters that reflect relative needs, and a combination of these 

strategies. Irrespective of the approach, the selection, measurement and weighting of adjusters is 

driven by theoretical rationale, research evidence and the political process. Ultimately, the 

intemal validity of a formula depends on whether it promotes an environment that parallels the 

goals of health policy. The extemal validity of a formula depends on the extent to  which 

jurisdictions, enrollees and covered services are similar. 



2.2.0. Impact of Provider Payment Mecbanisms 

The purpose of this section is to review evidence fiom the literature regarding the impact 

of capitation and FFS on health service utilization, expenditures and quality of care, as well as 

the health status and satisfaction of consumers. The methodological approacbes that have been 

used by investigators to conduct this type of research are first reviewed and threats to interna1 and 

extemal validity are discussed. As there is a large body of knowledge evaluating the impact of 

financial incentives on these outcomes, this analysis focuses on surnmarizing the results of Level 

1 evidence (i.e., resultdevidence derived fiom randomized, controlled trials [RCTJ that use large 

samples) and Level2 evidence (i.e., RCT that use small sarnples) and Level III evidence (i.e., 

non-randomized, controlled research designs) where investigators have made reasonable attempts 

to account for variables that could confound the results (Canadian Task Force on the Periodic 

Health Examination, 1979; Centre for Evidence-Based Medicine, 1998). 

2.2.1. Methodological Approaches and Threats to Validity 

Over the past two decades, there have been a few RCT and a nurnber of quasi- 

expenmental, controlled studies that have evaluated the impact of different provider payment 

mechanisms. The primary threats to the intemal validity of quasi-experimental studies include 

bias selection, historic effects, differential attrition, and measurement bias, as well as selection- 

maturation and selection-history interactions. The primary threats to the extemal validity of 

experimental and quasi-experimental research designs include: (a) the representativeness of 

participants, and (b) the degree to which others can replicate the conditions under which 

individuals in the treatment group were exposed (Shortell & Richardson, 1978). The remainder 

of this Section addresses these threats. 

2.2.l.a. Bias Selection 

Investigators that test hypotheses regarding the impact of provider payment must ensure 

that the groups being compared are equivalent in other ways so that alternative explanations for 

differences in outcomes can be d e d  out. Bias can be iniroduced due to behueen-group 

differences in plan benefits, providers and patients. Miller and Lufi (1994) observed that few 

investigators who conduct research in the United States describe or account for differences in 

benefit packages. For example, capitated HM0 plans tend to offer more comprehensive 

coverage in cornparison to indemnity insurance. Even providers that render services to 

beneficiaries of government programs such as Medicare and Medicaid may differ in how much 



they 'top-up' entitlements. When investigators do not account for differences in plan benefits, 

this alternative explanation for differences in outcomes cannot be niled out. in the Canadian 

context, however, the range of health benefits available to individuals who reside within a 

province is the generally the same irrespective of the financial arrangements between providen 

and the govement.  

Thcre is some evidence in the literature that doctors, who practice in capitated and FFS 

settings, rnay differ in important ways (Fruend & Allen, 1985; Hutchison, Birch & GilIett, 1996). 

Between group-differences in physicians, or 'provider selection', is a potential source of bias if 

these differences impact the outcome of interest. For example, it appears that physicians in one 

HM0 were more likely than FFS providers to assign non-diagnostic labels rather than specific 

psychiatrie diagnoses (Wells, Manning & Benjamin, 1986). These findings suggest that 

between-group differences in the diagnostic patterns of physicians rnay bias unadjusted results 

and limit the ability of researchers to adjust for differences in the case-mix of patients. In the 

Canadian context, it has been suggested that physicians who chose to enter Health Service 

Organization agreements with the Ontario Ministry of Health were low-billers (Federal, 

Provincial, Territorial Advisory Cornmittee on Health Services, 1995). This type of provider 

selection creates a source of bias when evaluaton compare the behaviour of these capitated 

physicians with doctors in the FFS sector. 

Capitated organizations rnay also receive alternative forms of remuneration and rnay use 

various approaches to paying individual practitioners to influence the process and outcomes of 

care. For example, physician group practices rnay render services to individuals who are enrolled 

in capitated plans and to patients who receive care from indemnity pians. in this context, doctors 

rnay simultaneously face different financial incentives and rnay not even know the source of 

payment when rendering care. Alternatively, provider organizations might receive capitated 

payments for al1 of the individuals they serve, but pay doctors on a salary basis and/or purchase 

physician services on a capitated basis. Therefore, when health care organizations participate in 

a research project, investigators must provide but of3en do not offer, details regarding the 

financial arrangements used by these providers (Miller & Lufi, 1 994). 

Evidence from the literature suggests tbat it is dificult to distinguish the effects of 

organizational structure (e.g., solo versus group practice, single versus multi-specialty groups) 

and method of payment on outcomes and that there rnay be significant interaction effects 



(Greenfield et al., 1992). Therefore, the complexity of organizational relationships and payment 

mechanisms used by providers who participate in research must be described as these 

arrangements may Iimit the external validity of findings. Although capitation is associated with 

group practices due to the nurnber of enrollees required to diversifi risk, physicians who receive 

FFS remuneration may work in solo or group practices. Most comparative studies do not even 

describe whether FFS providers work in solo or group settings. 

Most quasi-experimental, comparative studies have documented baseline differences in 

the characteristics of patients who receive care fiom capitated and FFS providers. For example, 

FFS recipients tend to be older, sicker, more disabled, and have a higher number of chronic 

diagnoses (e-g., Brown et al., 1993; Kravitz, et al., 1992; Retchin et al., 1992). Evidence 

suggests that these between-group differences may be due to self-selection by beneficiaries 

andor di fferential selection by providers (Brown et al., L 993 ; Buchanan et al., 1996; Lichtenstein 

et al., 1992; Wilensky & Rossiter, 1986). Whatever the source of bias, statistical adjustments 

must be made to control for case-mix differences between groups when the characteristics by 

which research groups differ rnay influence variability in outcornes (Iezzoni, 1995). 

Unfortunately, the more heterogeneous the baseline differences, the larger the sample size 

required for multivariate analysis. To minimize the need for case-rnix adjustment, researchers 

often recniit subjects who have prevalent, definable and/or expensive diagnoses such as 

hypertension or diabetes (e.g., Greenfield et al., 1992). The external validity of studies that use 

tracer conditions, however, may be limited. 

Some investigators have used novel research designs in an attempt to minimize provider 

andor patient selection bias. For example, Murray, Greenfield, Kaplan and Yano (1992) and 

Udvarhelyi et al. (1 991) conducted retrospective studies at medical practices where physicians 

simultaneously provided care to patients who were enrolled in capitated and indemnity plans in 

an attempt to control for provider selection. lnvestigators have also attempted to control for 

provider selection bias by observing the practice patterns of physicians who changed fiom FFS 

reimbursement to capitation or vice versa (Flierman & Groenewegen, 1992; Krasnick et al., 

1990; Steams et al., 1992). Other investigators have eliminated the need for case-mix adjustment 

by asking physicians who work under different payrnent mechanisms how they would diagnose 

andor treat hypothetical patients (Bredfeldt, Brewer & Junker, 1990; Curnmings et al., 1989; 



Hlatky et al., 1983). Researchers at RAND' used a unique, randomized, controlled design in the 

early and mid-1990s that enabled them to amibute differences in utilization between capitated 

and FFS providers to either the operational efficiency of an HM0 or differential selection of a 

healthier population (Buchanan, et al., 1996; Leibowitz et al., 1992; Mauldon et al., 1994).' 

2.2.1.b. Historical Effects 

Many investigators use a longitudinal approach to evaluate the short- and long-terrn 

impact of payment methods or compare the practice styles of practitioners before and after a 

change in financing. The pnmary threat to longitudinal designs that do not incorporate control 

groups is that differences between 'before' and 'afier' groups may be due to other events fi-e., 

history effect). For example, Stearns et al. (1992) evaluated the utilization patterns of physicians 

in one medical practice who changed fiom FFS to capitated payment and determined that 

prepayrnent was associated with reductions in hospital admission rates. The authors 

acknowledge, however, that the decrease in admissions may be due to a decline in hospitalization 

rates in the local comrnunity over the same period of time. 

Interestingly, longitudinal designs that measure utilization over the short-tenn may result 

in different conclusions than studies that take a long-term perspective. Buchanan et al. (1 996) 

found that individuals randomized to HM0 providers are less likely to use services during the 

first six months afier enrollment than afier this period of time. These investigators speculated 

that these enrollees required time to leam how to use the HM0 system. In addition, Ware et al. 

( 1996) found that between-group differences in health outcomes may depend on the duration of 

time that has elapsed since individuals started to receive care from capitated or FFS providers. 

2.2.1 .c. Differential Attrition 

Longitudinal studies rnust address the possibility of bias attrition by monitoring 

enrollment, dis-enrollment, andor death. There is evidence to suggest that individuals are more 

likely to switch fiom an HM0 than fiom a FFS plan and death is more likely in FFS plans (Ware 

et al., 1996). Leibowitz et al. (1992) found evidence of significant selection and attrition bias 

resulting from individuals who were assigned to an HM0 but didn't enroll and those that initially 

enrolled but quickly dis-emolled. These people used more medical care than average HM0 

I The Rand Corporation, Santa Monica, Cali fomia. 

This research design is described in Section 2.2.2.a. 



enrollees or FFS recipients. Researchers must address these issues by conducting data analysis 

using an intention to treat approach3, while using information regarding the rate and time at 

which individuals switch systems to conduct sensitivity analysis (e.g., Buchanan et al., 1996; 

Leibowitz et al., 1992; Ware et al., 1996). 

2.2.1 .d. Measurement Bias 

Measurement issues rnay pose a source of b i s ,  when investigators use different data 

collection methods to obtain information from capitated and FFS providers. For exarnple, when 

testing hypotheses regarding differences in utilization, claims data rnay be used to evaluate FFS 

physicians while medical records rnay be used to assess capitated providers. Detecting or 

assessing the extent of measurement bias becomes more complex when testing hypotheses 

regarding differences in provider costs. Investigators ofien estimate what capitated providers 

'would have' billed if they had rendered care under FFS conditions. These ' irnputed charges' are 

then compared to actual billings rendered by FFS providers (Wells et al., 1986). In the Arnerican 

context the amount of money that a provider bills for a particuiar service rnay not resemble the 

money that is actually paid to these practitioners or healthcare organizations because not al1 

payers reirnburse the fiIl p i ce  of provider charges (Finkler, 1982). 

2.2. Le. Representative 

The demographic, health and geographic profiles of individual participants (Le., 

physicians and patients) and/or the characteristics of provider organizations included in a 

researc h project may/may not be representative of other populations. For example, when 

investigaton use tracer conditions to enhance baseline homogeneity between cornparison 

research groups the results they obtain rnay not be reflective of outcomes for individuals with 

other diagnostic conditions. 

Most of the evaluative research that has been done to assess the relative performance of 

providers who received capitated versus FFS payment was conducted in the United States, as this 

market allows for the simultaneous existence of multiple payers and methods of payment. The 

validity of these studies to environments without similar regulatory andlor cornpetitive 

The 'intention to treat' approach requires that investigaton attribute al1 subjects to the research 
group to which they were initially assigned to preserve the value of randomization, as those who 
are non-compliant or dis-enroll rnay represent a bias selection of participants (Guyatt, Sackett & 
Cook, 1993). 



environments is unknown. Interestingly, even when American providers and patients have been 

sampled to represent their national population, investigators have found that differences between 

capitated and FFS providers in outcomes vary by geographic location (Ware et al., 1996). 

Hutchison et al. (1997) argued that the American literature on capitation has little relevance to 

payment of general practitioners in Canada as: (a) the enrolled populations in the United States 

tend to be larger, and (b) the scope of services provided by capitated organizations in the United 

States go beyond primary care. 

The external validity of research findings and the degree to which results c m  be 

generalized across studies is also lirnited by the ability of others to replicate the conditions under 

which individuals in the treatment group were exposed (Shortell & Richardson, 1978). 

Unfortunately, many studies do not speciQ the organizational or market context within which 

providers work and different HMOs use various organizational structures to influence the process 

and outcomes of care. For example, staff-mode1 HMOs pay primary care physicians a salary 

while group-mode1 HMOs contract for physician services from other corporate entities (e.g., 

group practices, Independent Practice Associations) and pay for these services on a FFS or 

capitated basis. Miller and Lufi (1994) conducted a systematic review of the literature and 

concluded that there are too few observations to make any conciusions regarding the superiority 

of different types of HMOs and that plan definitions are often inaccurate or incomplete. 

There have been five randomized trials that have been conducted to compare capitation 

and FFS arrangements. The results of these trials, however, are limited in their extemal validity 

as they only included adults fiom one city (Manning et al., 1984), assigned participants to one 

HM0 (Buchanan et al., 1996; Leibowitz et al., 1992; Manning et al., 1984; Mauldon et al., 

1994), or recniited subjects fiom a subset of the general population such as Medicaid 

beneficiaries (Buchanan et al., 1996; Leibowitz et al., 1992; Lurie et al., 1992; 1994; Mauldon et 

al., 1994; Moscovice et al., 1993). 

2.2.2. Evidence of Impact 

There is a large body of literature regarding the impact of financial incentives on the 

provision of services and the health of consumers. This analysis focuses on surnmarizing the 

results of Level 1, Level II and Level III evidence. The impact of capitation and FFS financing on 

the utilization of health services, expenditures and quality of care, as wetl as the health status and 



satisfaction of consumers is reviewed. The sources of evidence will be outlined, then the 

evidence derived fiom this work will be described. 

2.2.2.a. Sources of Evidence 

The RAND Health Insurance Experiment (RAND Experiment) was conducted between 

1976 and 198 1 and involved the random assigrnent of individuals less than 62 years of age (n = 
3,100) to FFS providers or to a capitated, staff-mode1 HM0 (Manning et al., 1984). Although 

participants assigned to the FFS research group faced various CO-payrnents and deductibles, the 

results reported here are for individuals who faced 'fkee' FFS unless otherwise specified. While 

the RAND Experiment enabled Uivestigators to reduce enrollee selection bias and construct 

groups with roughly equivalent health plan benetits, the external validity of results may be 

compromised by the use of only one HM0 and the recmitment of participants fiom one city. The 

RAND Experiment has been used to evaluate the impact of provider payment on access, 

utilization, appropriateness of care, one-year health outcomes, and consumer satisfaction (Davies 

et al., 1986; Manning et al., 1984; Siu et al., 1988; Ware et al., 1986). 

In the early 1980s the Omnibus Budget Reconciliation Act in the United States broadened 

the opportunity for states to contract with HMOs for Medicaid services. In 1987 Hennepin 

County, Minnesota participated in the Medicaid Competition Demonstration Project - a multi- 

site research endeavour that evaluated reform initiatives. The Hennepin County project randomly 

assigned beneficiaries (n = 800) to capitated or FFS care. Therefore, physicians who served 

individuals who were randomized to the capitated care research group practised under new 

payment arrangements after the project began. Physicians who rendered care to the FFS research 

group continued to receive FFS payments for services rendered. Beneficiaries enrolled in one of 

four HMOs. Only IS percent of participants actually changed physicians, and al1 beneficiaries 

continued to have the same benefit entitlement. Capitation fees were set at 95 percent of 

estirnated FFS costs with adjustments based on age, gender, Medicare status and Medicaid 

eligibility category (Luric et al., 1992). The Hennepin Country project has been used to evaluate 

the impact of capitation on access, utilization, quality of care, and health outcomes (Coffey et al., 

1995; Lurie et al., 1992; 1994; Moscovice et al., 1993). 

In the early 1990s investigators at RAND evaluated Medicaid demonstrations a? three 

locations using the same randomized, controlled research design. Four research groups of 

subjects were constructed: (1) individuals who were randomly assigned to receive care in a 



capitated HMO, (2) those randomly assigned to remain in FFS, (3) beneficiaries who self- 

selected the HM0 providers, and (4) people who self-selected FFS. In addition, these 

investigators evaluated utilization rates arnong individuals who were assigned but failed to enroll 

in the H M 0  or discontinued their enrollment. Due to the geographic location of al1 three 

evaluations, only one HM0 provider could be used per site. Therefore, the participants received 

care from a capitated, staff-mode1 H M 0  (Buchanan, Leibowitz & Keesey, 1996) or a hospitai- 

based, staff-mode1 H M 0  (Leibowitz, Buchanan & Mann, 1992; Mauldon, Leibowitz, Buchanan, 

Damberg & McGuigan, 1994). Some of the findings of these randomized trials conflict, likely 

due to the fact that each evaluation represented a case study of a single HMO provider (Buchanan 

et al., 1996). These Medicaid evaluations were conducted by RAND to assess the impact of 

capitated provider payment on utilization, expenditures, and quality of care. 

There are two quasi-experimental, observational studies that are noteworthy because they 

used large sample sizes to provide enough statistical power: (a) to control for patient, provider, 

organizational and contextual variables that may confound results, and (b) to detect clinically 

significant andor adrninistratively relevant differences between groups. The Medical Outcomes 

S tudy was conducted between 1 986 and 1 990 to evaluate the impact of di fferent capitated and 

FFS health systems on the process and outcome of care. Data was collected cross-sectionally (n 

= 22,462) using a stratified, sampling strategy to recruit clinicians (n = 523) from a representative 

group of organizations (Le., HMOs, multi-specialty, single-specialty and solo group practices) in 

three Arnerican cities. A subgroup of individuals with specific tracer conditions were followed 

longitudinally (n = 2,349) (Tarlov, et al., 1989). The Medical Outcornes Study has been used CO 

evaluate the impact of capitation on utilization, expenditures, the quality and appropriateness of 

care, and health outcomes. 

In the late 1980s the Health Care Financing Administration funded a four-year, Medicare 

Cornpetition Demonstration to assess the impact of different capitated and FFS health systems on 

the use of medical services, health outcomes, and consurners' satisfaction. Stratified, random 

sampling strategies were used to select geographic locations, organizations and subjects. Data 

was collected cross-sectionally and longitudinally using administrative data (n = 12,500), 

medical records review (n = 1,200), and telephone surveys (n = 4,000). The Medicare 

Cornpetition Demonstration was conducted between 1989 and 1990 (Brown et al., 1993; 

Clement et al., 1994; Retchin et al., 1992). This demonstration project has been used to evaluate 



the impact of capitation on utilization, quality of care, health outcomes, and the satisfaction of 

consumers with health services. 

In the early 1990s Abelson and Birch (1993) reviewed research that had k e n  conducted 

in Canada to assess the impact of different methods of payment on cost, utilization, organization 

and delivery care. Most of this research: (a) was conducted by individuals from the MOH and 

academicians, (b) was perforrned during the early 1970s, and (c) has not been published in peer- 

reviewed joumals. In addition, while some investigators constructed cornparison groups that 

were similar on demographic and health status variables, others did not attempt to control for 

between-group differences in case-mix or supply factors (e.g., lower hospitalization rates may be 

due to proximity to this type of care). Abelson and Birch (1993) indicated that a comrnon 

rnethodoIogica1 error made by researchers was the evaluation of users rather than a determination 

of the Iikelihood of use. Lastly, most researchers did not attempt to control for provider self- 

selection and therefore between-group differences (e-g., hospital utilization) could be due to pre- 

existing differences in the practice patterns of physicians. However, due to the geographic 

relevance of these studies, findings described by Abelson & Birch (1993) will be cited when 

appropriate. 

In the early 1990s a controlled trial that was conducted in Ontario to evaluate the impact 

of capitation versus FFS payment on the utilization of hospital-based services (Hutchison et al., 

1994). These researchers used a multiple, time-series design and matched capitated, primary care 

physicians who received ambulatory care inccntive payments with FFS doctors. The results of 

this study will also be presented as evidence due to the geographic relevance of this investigation. 

2.2.2.b. Discussion of Evidence 

The results of these randomized trials and quasi-experimental, controlled designs will be 

used to make general statements regarding the impact of capitated and FFS payment mechanisms 

on: (a) rates of hospital admission, (b) length of in-patient stays, (c) hospital days pet beneficiary, 

(d) use of ambulatory services, (e) intensity of care, (f) costs of care, (g)  quality of the care 

process, (h) health outcomes, and (i) consumers' satisfaction. Where appropnate the results of a 

small, controlled trial that was conducted in Ontario will be presented (Hutchison et al., 1994), as 

well as population-based studies (e-g., Oleske et al., 1998) and quasi-experirnental trials in which 

the investigators made adequate attempts to control for other explanatory variables (e.g. 



Newcomer, Preston & Harrington, 1996). Table A 1 to A3 in Appendix A sumarizes the 

research design and results of studies cited in this section. 

Compared with FFS providers, capitated health plans tend to have lower rates of 

hospifal admission for the average enroiiee. These dtyerences. holuever. appear to be less 

signifzant when comparing the liklihood of admission for unhealthy patients. Investigators 

frorn the RAND Experiment in the 1980s found that enrollees in a staff-mode1 HM0 had 40 

percent fewer admissions (Manning et al., 1984). Results fiom the randomized, controlled trial 

in Hemepin County with the Medicaid population suggest that H M 0  enrollees who were elderly 

had lower ( i  1 percent), risk-adjusted rates of admission (Lurie et al., 1994). Moscovice et al.% 

(1 993) evaluation of the randomized trial in Hennepin Country found no significant differences 

in inpatient services after Medicaid beneficiaries, who had chronic mental illness, were assigned 

to prepaid or indemnity health plans. 

When investigators at RAND conducted more recent randomized trials, they found no 

significant differences in hospital admissions between FFS providers and those who received 

care at a staff-mode1 H M 0  in one state (Buchanan et al., 1996) or a hospital-based HM0 in 

another state (Leibowitz et al., 1992). There were, however, lower rates of acute visits arnong 

children who received care at a hospital-based HM0 in a third state. These reductions were 

attributed to lower admission rates among children with no health problems, and the investigators 

suggest that HMOs may have minimized unnecessary or discretionary admissions (Mauldon et 

al., 1994). 

Investigators who conducted a systematic review of controlled (non-randomized) trials, 

that were conducted in the United States after 1980, suggest that H M 0  enrollees generally had 

lower hospital admission rates. Some differences in H M 0  and FFS plans, however, were 

relatively srnall (Miller & Lufi, 1994). investigators from the MedicaI Outcome Study, which 

recruited participants from the 'general population', found significantly lower hospital 

admissions among HM0 enrollees. In fact, the hospitalization rates for those who received care 

frorn solo or single-specialty FFS practices were 40 percent higher than KM0 enrollees 

(Greenfield et al., t 992). 

Seniors who were enrolled in HMOs during the Medicare Cornpetition Demonstration did 

not have lower hospitalization rates compared to beneficianes who received care fiom FFS 

providers. Investigators suggest, however, that hospital admissions per Medicare beneficiary in 



the FFS sector declined by 25 percent firom 1985 to 1989 which may have lefi smaller 

opportunities for HMOs to outperform FFS plans on this utilization measure.' 

Greenfield et al. (1992) cornrnented that researchers tend to document higher differences 

in hospitalization rates between prepaid and FFS providers when they conduct studies with 

general populations than when they study diagnostic-specific admissions. Differences in 

admission rates, therefore, may reflect more discretionary utilization by providers who treat more 

generat populations. Siu et al. (1988) analysed hospital admission decisions for al1 subjects in 

the RAND Expenment who received in-patient care (excluding obstetrical care) and determined 

that prepaid providers reduced the rate of discretionary surgery as well as discretionary and 

nondiscretionary medical admissions. 

When investigators compared hospital admission rates of individuals who received care 

from capitated versus FFS providers in Ontario in the early 1970s, they f o n d  lower admissions 

among patients enrolled in Health Service Organizations (Abelson & Birch, 1993). A controlled 

trial in Ontario that used a multiple, time-series design and matched capitated, primary care 

physicians with FFS doctors found no between-group differences in hospital separations 

(Hutchison et al., 1994). These researchers speculated that hospital admissions and in-patient 

days were becoming less discretionary in the mid- 1990s, and admission and discharge decisions 

were increasingly being made by specialists.' Therefore, primary care physicians may be less 

able to influence the decision-making process regarding whether a patient should be admitted to 

or discharged fiom a hospital. 

Cornpared wirh FFS plans, enrollees in capitated health plans tend to have shorter 

hospiral stays. Results from the RAND Expenment in the 1980s found that enrollees in a staff- 

mode1 HM0 had 40 to 45 percent fewer hospital days depending on the diagnostic group 

evaluated (Manning et al., 1984; Siu et al., 1988). Chronically, mentally il1 Medicaid recipients 

who were randomly assigned to capitated providers were more likely to have shorter in-patient 

stays than those assigned to receive FFS care (Lurie et al., 1992). 

4 H M 0  providers, however, outperfomed FFS plans by rendering shorter impatient stays and 
lower hospital days per 1,000 beneficiaries (Brown et al., 1993). 

In the United States, this decision may be made in conjunction with a case manager employed 
by an HMO. 



A systematic review of controlled trials that were conducted between 1980 and the earIy 

1990s found that capitated plans reduced hospital stays by 5 to 20 percent (range: - 1 to 45 

percent) (Miller & Lufl, 1994).6 HM0 enrollees in the Medicare Competition Demonstration 

had 17 percent shorter hospital stays (1 8 to 23 percent depending on the diagnosis) than their FFS 

counterparts (Brown et al., 1993). 

Compared with FFS plans, enroiiees in prepaid plans tend to have lower hospital àays 

per enrollee. By  testing for significant differences in hospital days per enrollee, the net impact of 

differences in admission rates and lengths of stays can be appreciated. Results fkom the RAND 

Experiment in the 1980s suggested that enrollees in a staff-mode1 HM0 had 40 percent fewer 

hospita1 days per enrollee (Manning et al., 1984). The results of a systematic review of studies 

conducted prior to the late 1970s also found that HM0 plans had 35 percent fewer hospital days 

per enrollee (Luft, 198 1). A systematic review of controlled trials that were conducted between 

1980 and 1993 found that HM0 plans consistently had risk-adjusted, lower hospital days per 

emollee. The percent difference in hospital days per enrollee was three to 28 percent in the eight 

studies that used this measurement of resource utilization (Miller & Luft, 1994). Results fiom 

the Medicare Competition Demonstration suggest significantly lower hospital days per HM0 

enrollee, due to shorter hospital stays rather than reductions in the probability of admission 

(Brown et al., 1993). 

A controlled trial that was conducted in Ontario that used a multiple, time-series design 

and matched prepaid, pnmary care physicians who received ambulatory care incentive payments 

with FFS doctors found no significant differences in hospital days per 1000 practice population 

(Hutchison et al., 1994). 

Compared with FFSplans, there does not appear to be consistent evidence that HM0 

enrollees make more or less contact with medical practitioners. In addition, there is no 

consistent evidence that HM0 enrollees make higher or lower use of outpatient and physician 

services once contact is established. Results corn the RAND Experiment in the 1980s suggest 

enrollees at one HM0 were no more likely to have a face-to-face visit with their physician than 

individuals who received care fiom FFS providers (Manning et al., 1984), but they had a 

A reduction in length o f  hospital stay of - 1  percent equals an increase in hospital stay by 1 
percent. 



significantly higher probability of receiving an outpatient mental health visit (Wells, Manning & 

Benjamin, 1986). When investigators fiom RAND conducted randomized trials at two other 

locations (one HM0 at each site) in the 1990s, they found no significant differences in the 

Iikelihood that individuals would use medical care given that their caregivers were paid 

capitation or FFS (Leibowitz et al., 1992; Mauldon et al., 1994) 

Medicaid beneficiaries assigned to H M 0  providers during a randomized trial in Hemepin 

County, who had a chronic mental illness, were less likely to receive out-patient care. These 

H M 0  enrollees also received fewer annual ambulatory visits (Lurie et al., 1992). Seniors on 

Medicaid fiom this county, who were randomly assigned to capitated providers, also had a lower 

likelihood of visiting a physician than those who were assigned to FFS providers (Lune et al., 

1994). 

Results from the Medicare Competition Demonstration (quasi-experimental, controlled 

trial) suggested that a larger proportion of HM0 enrollees visit a physician each year. In 

addition, beneficiaries who had joint or chest pain and were enrolled in HMOs were significantly 

more likely to visit a physician. These individuals were less likely to see a specialist, to have a 

follow-up visit or to have their progress monitored (Brown et al., 1993; Clement et ai., 1994). 

Results tiom the cross-sectional portion of the Medical Outcome Study (i.e., quasi- 

experimental, control trial) indicated that adults fiom the general population, who are enrolled in 

capitated health plans, have a higher number of office visits per year than those who received 

care from FFS providers. In fact, HM0 e~ol lees  had eight percent more physician visits per 

year than those who received care fiom FFS physicians in solo or single-specialty group practices 

(Greenfield et al., 1992). Adult patients recruited to the longitudinal portion of the Medical 

Outcomes Study because they had hypertension or diabetes did not receive any more/less 

physician services (Le., visits per year) whether they received care fiom capitated or FFS 

providers (Greenfield et al., 1995). 

In sumrnary, results fiom three randomized trials suggest that there is no between-group 

differences in the likelihood that an individual will corne into contact with a rnedical practitioner. 

The subjects in these studies were recruited fiom the general or Medicaid population. Resulr of 

a fourth randomized trial where individuals, who had chronic mental illness or was elderly, 

suggests that HM0 enrollees were less likely to visit a physician. In addition, the chronically il1 

H M 0  emollees had fewer visits per year. Quasi-experimental studies suggest that seniors are 



more likely to contact providers if they are enrolled in HMOs and to visit these practitioners 

more often. 

It is difficult to interpret whether higher or lower ambulatory care visit rates among HM0 

enrollees are appropriate or unnecessary. Lower rates would be appropriate if capitated providers 

were: (a) rendering more complete care during a visit and thereby reduced the necessity for a 

subsequent visit, or (b) reducing unnecessary care. Alternatively, lower rates would be 

inappropriate if prepaid providers were withholding appropriate services. Lastly, higher rates 

would be appropriate if providers were substituting ambulatory for in-patient care. There have 

not been any studies evaluating the appropriateness of ambulatory visits rates between capitated 

and FFS providers. 

Compared with FFS plans, enrollees in prepaid plans generally receive less intensive or 

e-rpensive procedures, tests or treatments per visit or episade of iIZness. Results fiom the RAND 

Experiment in the 1980s suggested that HM0 enrollees visited a specialist less frequently for 

mental health treatment and were more likely to see a therapist or a generavfamily practitioner 

rather than a psychiatrist or psychologist (Wells, Manning & Benjamin, 1986). A systematic 

review of controlled trials that were conducted after 1980 found that HM0 plans used an average 

of approximately 20 percent fewer procedures, tests or treatments (Miller & Luft, 1994). Results 

from the cross-sectional portion of the Medical Outcomes Study indicated that adults fiom the 

general population, who received care fiom capitated providers, are just as likely to have 

received a test during a physician visit than those who received care fiom FFS physicians. H M 0  

enrollees, however, received fewer tests and prescriptions per visit (Greenfield et al., 1992). 

Among adults in the Medical Outcome study who had hypertension or diabetes, there were no 

significant differences between those who received care fkom capitated or FFS providers in terms 

of their medication usage. Twenty-four percent of individuals with hypertension who received 

care from FFS providers obtained treatment fiom a sub-specialist in cornparison to eight percent 

of those who received care in IPAs and two percent of those in HMOs (Greenfield et al., 1995). 

HM0 emollees from the Medical Outcomes Study, who had joint or chest pains, were 

less likely to be referred to a specialist, receive a follow-up visit, or have their progress 

monitored. They were more likely, however, to visit a physician, receive medication and 

participate in physiotherapy (Clement et al., 1994). Results corn the Medicare Competition 

Demonstration also indicated that HM0 plans made less use of intensive care units, medications, 



procedures, and tests during in-patient admissions. In addition, H M 0  enrollees are typically 

discharged to less-costly health service locations (e-g., skilled nursing versus rehabilitation, home 

health versus rehabilitation). Although HM0 emollees are equally likely to get home care, these 

people received 50 percent fewer visits relative to FFS beneficiaries (Brown et al., 1993). These 

findings of fewer home care visits per beneficiary has been documented by other investigators 

(Schlenker, Shaughnessy & Hittle, 1 995). 

Compared with FFS plans. there is no consistent evidence that prepaid arrangements 

rnay reduce the cos2 of care ro providers, heafth plans. or consumers. Results fiom the RAND 

Experiment, conducted with data fiom 1976 to 198 1, suggested that the total cost per enrollee 

was 28 percent lower for enrollees in a staff-mode1 HM0 than recipients of FFS care (Manning 

et al., 1984). Expenditures were approximately three times higher among those who received 

mental health services under FFS plans (Wells, Manning & Benjamin, 1986). When 

investigators fkom RAND conducted randomized trials with the Medicaid population at two 

other locations (one HM0 per location) they found conflicting results. At one site HM0 

enrollees had higher ambulatory expenditures (i.e., imputed charges) than those assigned to FFS 

providers. There were no significant differences, however, between HM0 enrollees and FFS 

beneficiaries in terms of impatient expenditures (Buchanan et al., 1996; ). At the second site, 

Leibowitz et al. (1 992) fond  that differences in ambulatory and in-patient expenditures could be 

entirely accounted for by selection effects. 

A systematic review of quasi-experimental research conducted prior to the late 1970s 

showed that HMOs had substantially lower costs secondary to lower hospital admissions (Lufi, 

198 1). Miller and Luft's (1994) more recent systematic review of controlled trials found small, 

non-significant differences in hospital charges per stay and physiciadoutpatient charges per 

person between HM0 enrollees and recipients of FFS care. Researchers fiom the Medicare 

Cornpetition Demonstration estimated that HMOs may have spent 10.5 percent less to offer 

Medicare benefits than FFS providers (Brown et al., 1993). Some researchers suggested that 

lower provider costs had not translated to lower expenditures by payers when capitation rates 

were deterrnined based on utilization in the FFS sector andor the rate did not account for the 

differential selection of the enrolled research group (Freund et al., 1989; Leibowitz et al., 1992). 

Miller and Luft (1994) concluded that there are inadequate 'bottom-line' estimates of 

expenditures per enrollee or growth in expenditures per enrollee. Few researchers have included 



differences in out-of-pocket expenses incurred by emollees and there has been little research to 

demonstrate any differences in risk-adjusted premiums. Survey research, however, found that 

when employers in Minnesota offered HM0 plans to families, premiums increased an average of 

$25 per month. In addition, indemnity plan premiums subsequently increased by $15 due to 

adverse selection by HMOs (Feldrnan, Dowd & Gifford, 1993). 

Researchers who speculate why prepaid health services might reduce the costs of care to 

providers and/or health plans attributed savings to lower rates of hospital utilization per enrollee, 

fewer discretionary medical and surgical admissions, fewer intensive services per ambulatory 

visit and the use of iess costly practitioners and service settings (Brown et al., 1993; CIement et 

al., 1994; Greenfield et al., 1992; 1995; Miller & Luft, 1994; Schlenker et al., 1995; Siu et al., 

1988; S tems  et al., 1992; Wells et al., 1986). 

Compared with FFS plans, enrollees in prepaid plans appear to receive comparable 

quality of care in rems of process indicutors and health oufcomes. Researchers who have 

evaluated service quaiity tend to test for significant differences in the process of care (e.g., 

access, appropriateness, etc.), and outcomes between capitated and FFS systems. Results fiom 

the Medical Outcornes Study suggested that aduIts from the general population reported higher 

levels of financial access to primary care when they enrolled in capitated plans. People who 

obtained primary care fiom FFS providers, by cornparison, reported higher levels of 

organizational access, continuity and accountability. Service coordination was higher but 

comprehensiveness was lower in HMOs than FFS plans (Safian, Tarlov & Rogers, 1994). A 

larger proportion of individuals who received care fiom FFS providers under indemnity plans 

trusted their physicians to "put their health and well-being above keeping down the health plan's 

cost" than salary, capitated, or FFS managed care patients. Thirty-seven percent of individuals 

did not know how their doctor was paid and 30 percent were incorrect about their doctors method 

of payment (Kao, 1998). 

Results from the RAND Experiment suggested that a staff-mode1 HM0 in Seattle had 

lower rates of discretionary surgical admissions, as well as lower rates of discretionary and non- 

discretionary medical admits (Siu et al., 1988). Investigators fiom RAND who conducted a more 

recent randomized trial with Medicaid beneficiaries in one state suggested that HM0 providers 

reduced the Iikelihood of acute care visits and these reductions were concentrated among those 

who had no health problems (Mauldon et al., 1994). 



Results from the Medical Outcornes Study suggested that individuals who received care 

from general medical clinicians were less likely to be diagnosed and receive appropriate care for 

clinical depression if they saw a capitated provider.' ln a randomized trial, method of provider 

payment was not a detenninant of appropriate care for depressed people who saw mental health 

specialists (Wells et al., 1989). 

Results from the 1987 National Health Interview in the United States indicated that HM0 

enrollees are more likely to have received five of six cancer screening tests (Bernstein et al., 

199 1). In addition, Medicare beneficiaries who enroll in HMOs seemed to be diagnosed at 

earlier stages or similar stages of cancer compared to those who received care fiom FFS 

providers (Riley et al., 1994). Lastly, the findings fiom a population-based study suggested that 

female Medicare beneficiaries who received care fkom capitated providers were more likely to 

receive therapy that is recomrnended for early stage breast cancer. These investigators did not, 

however, find between-group differences in 10-year, risk-adjusted breast cancer deaths (Potosky 

et al., 1997). 

In Ontario, two studies have been conducted to compare the level of preventive and 

health promotion activity among physicians who practice in salaried, capitated, or FFS 

environments. Vayda found that FFS physicians were less likely to have a system in place to 

recall patients for immunization and screening programs than capitated or salaried practitioners 

(as cited in Abelson & Birch, 1993). By cornparison, Abelson & Lomas (1990) found no 

significant differences between these groups in ternis of their approaches to disease prevention 

and health promotion. Salaried physicians, however, were more likely to self-report involvement 

in health promotional activities (Abelson & Lomas, 1990). 

The results fiom randomized trials in Hennepin County with Medicaid recipients 

indicated that method of payrnent was not a determinant of the type of therapy rendered or the 

use of medications among elderly beneficiaries, who were diagnosed with hypertension or 

diabetes (Coffey et al., 1995). Investigators, who conducted a retrospective study at a medical 

practice that served patients with capitated or FFS health plans, found no significant differences 

7 Appropriate care was defined as the detection of  depression, as well as the provision of 
counseIling or referrai. 



in the stage of breast cancer (n = 200 cases) at which physicians (n = 174) made a diagnosis 

(Kulkarni et al., 1989). 

Results fiom the RAND Expriment in the 1980s suggested that 'average' enrollees in a 

staff-mode1 HM0 had health outcomes afier three or five years that were roughly comparable to 

individuals who received care fiom FFS providers. Health outcomes were measured in terms of 

physiological status, serious symptoms, functional status, role fiinctioning, mental health, social 

contacts, days spent in bed and general health (Sloss et al., 1987; Ware et al., 1986). Results 

from a randomized trial in Hemepin County with Medicaid recipients indicated that method of 

payment was not a cietenninant of health outcomes of Medicaid recipients who were elderly or 

chronically, mentally ill. Health outcomes were measured over the course of seven to 12 months 

and included self-rated general health, functional status, role and community fbnctioning, and 

psychiatrie symptoms (Lurie et al., 1992; 1994). HM0 enrollees who were diagnosed with 

schizophrenia, however, had slightly greater declines in cornrnunity fiinctioning than those who 

received care fiom FFS providers (Lurie et al., 1992). 

Investigators fiom the Medical Outcomes Study also found no significant differences in 

health outcomes between adult patients with hypertension or diabetes who received care fiom 

capitated or FFS providers over the course of seven years. Health outcomes were measured in 

terms of physiological, hnctional and health status as well as mortality rates (Greenfield et al., 

1995). Results from the Medical Outcomes Study also suggested that method of payment was 

not a determinant of the general physical and mental health status of the 'average adult' who 

received health services from capitated or FFS providers over the course of f o u  years. Elderly 

and poor HM0 enrollees, however, were twice as likeiy to have reported decline in self-rated, 

physical and mental health than those who received FFS care (Ware et al., 1996). Ware et al. 

( 1986) found between-group differences when health outcomes were analysed by populations at- 

risk. In particular, the unhealthy poor had superior outcomes under FFS care. 

Results fiom Medicare Cornpetition Demonstration studies found no significant 

differences in the likelihood of decline in functional status between beneficiaries who received 

care from capitated or FFS providers (Retchin et al., 1992). Method of provider payment was not 

a determinant of: (a) persisting syrnptoms or the likelihood of recovery among Medicare 

beneficiaries who had pain in their joint or chest (Clement et  al., 1994); or (b) mortality, hospital 

re-admissions or post-admission complications among Medicare beneficianes who had a stroke 



or colon cancer (Brown et al., 1993). Lastly, Ofeske et al.% (1998) population-based study found 

that HM0 enrollees were less likely to have low-birth-weight infants, but method of  payment 

was not a significant determinant of other adverse materna1 or newborn outcomes. 

In surnmary, there is some indication tiom randomized trials that prepaid plans may make 

more appropriate use of acute care but that there are few differences in the process of  ambulatory 

care between capitated and FFS plans. Quasi-experimental studies find that prepaid plans made 

more use of preventative services, but the results from both randomized and controlled trials 

suggest that method of payment was not a significant determinant of health outcornes for the 

general population. Individuals identified as at-risk, however, had better health outcomes in FFS 

plans. 

Compared with FFS plans, enrollees in capitated heaith plans are just as sa fis-ed with 

rheir care but they value d~rerent features or services. Results fkom the RAND Experiment in 

the 1980s suggested that enrollees in a staff-mode1 H M 0  were just as satisfied with their overall 

care compared to individuals who received services fkom FFS providers. KM0 enrollees were 

more satisfied with the costs of care, emergency services, and office waits; but were more 

dissatisfied with the availability of specialists and hospital services. Method of provider payment 

was not a determinant of how an individual rated their access to and the availability of family 

physicians. People who were assigned to FFS providers, however, were more satisfied with the 

continuity of care (Davies et al., 1986). 

Quasi-experimental studies have also found that HM0 enrollees tend be just as satisfied 

with the overall services rendered by their health providers as FFS recipients (Brown et al., 1993; 

Kasper & Riley, 1992; Tudor, Riley & Ingber, 1998; Rossiter, Langwell, Wan & Rivnyak, 1989; 

Tudor, Riley & Ingber, 1998). HM0 emollees, however, are more satisfied with financial access 

to services or the cost of care (Brown et al., 1993; Kasper & Riley, 1992; Newcomer, Preston & 

Harrington, 1996; Tudor et al., 1998). HM0 emollees are just as or more satisfied with the 

interpersonal quality of providers (Brown et al., 1993), but tend to be less satisfied with technical 

quality (Rossiter, Langwell, Wan & Rivnyak, 1989; Tudor, Riley & Ingber, 1998 ). 

2.2.3. Summary 

There are a number of different methods by which to remunerate providers. As payment 

mechanisms differ in the 'signais' they send to providers, and insofar as these incentives 



influence behaviour and the practice patterns of physicians, financing schemes may impact the 

delivery of health services @Sirch et al., 1994; Giacornini et al., 1996). 

There are a nurnber of threats to the intemal validity of quasi-expenmental designs that 

have been used to evaluate the impact of physician payment mechanisrns. While there have been 

a few randomized trials that have been able to randomly allocate participants, provider 

organizations are not randomIy selected nor adequately represented. In addition, there are a 

number of economic, political, institutional and contextual variables that may limit the external 

validity of studies to other jurisdictions or time penods. White the more salient issues that 

impact the validity of these evaiuations have been descnbed here, other factors that might impact 

the results obtained by researchers include the histonc context of provider reimbursement (e.g., 

income dissatisfaction), physician supply, enrollee volume per provider, the contractual ternis of 

the financial arrangement (e.g., withholds), the type and amount of risk and reward sharing, etc. 

Despite these limitations, researchers who have conducted randomized andlor controlled trials 

seem to generate consistent evidence that capitated and FFS providers differ in some respects 

( e g ,  uti lization of in-patient services) and not in others (e-g., quality of care and overall 

consumer satisfaction). 



23.0. Historic Perspective on the Payment of Physicians 

2.3.1. Physician Payment in Canada 

The comerstone of Canada's health services sector is the Canada Health Act of 1984, 

which afirrns the federal govemment's commitment to providing residents with medically 

necessary hospital and physician services. The Act states that the "primary objective o f  Canadian 

health policy is to protect, promote and restore the physica1 and mental well-being of residents of 

Canada and to facilitate reasonabie access to care on the basis of defined need. The Act 

establishes "critena and conditions in respect of insured health services and extended health care 

services provided under provincial law that must be met before [federal] full cash contribution 

may be made" (Health Canada, 1997). 

To receive federal bloc gants and tax point transfers ' each fiscal year under the Canada 

HeaW and Social ~ r o n s f e ~ ,  provincial and temtorial governments must offer their residents 

health plans that are publically adrninistered, comprehensive, portable, universally accessible, 

and without cost at the point of delivery. Since the establishment of the National Medical Cure 

Insurance Act in 1966, provincial govenunents have been the primary source of fùnding for 

physician services and thereby allocate money raised through the tax system. Most physicians in 

Canada operate as private practitioners and receive remuneration on a fee-for-service (FFS) basis 

(ColIege of Family Physicians of Canada, 1998). Modifications to this method of payment, 

however, have been made in response to budgetary constraints at the federal and provincial 

levels. 

There have been a number of changes in the past few decades to the Canadian health care 

system in response to economic, dernographic, technologicai, and societal forces. Fiscal restraint 

has caused provincial govemments to become increasingly interested in predicting and limiting 

the total arnount of money spent on physician services. Total expenditures under a FFS approach 

to provider payment are detennined by the price per service, the volume of services rendered, and 

the number of physicians (Birch, Goldsmith & Makela, 1994). Therefore, provincial 

govenunents have sought budgetary control over expenditures on physician services by: (a) 

I "Tax point transfer*' refers to the transfer from the federal govemment to provincial 
govemrnents the right to tax certain amounts. 

The transfer of h d s  fiom federal to provincial govemments for health, education, and social 
services. 



placing 'hard caps' on total expenditures, (b) managing growth in utilization by using 'soft caps', 

(c) limiting or reducing the prices listed on fee schedules, (d) enforcing income thresholds, (e) 

restraining growth in physician supply, (f) de-listing services that are not deemed to be 

'medically necessary', and (g) introducing alternative fonns of remuneration (Lomas, Fooks, 

Rice & Labelle, 1989). 

Al1 province governments have used 'hard caps' to limit the total amount of money spent 

on physician services - with the exception of  Saskatchewan and Manitoba which have employed 

a 'soft cap'. WhiIe hard caps are used to place an upper Iimit on total expenditures, soft caps 

provide a strategy where the govemment and physicians jointly assume responsibility for growth 

in service volume. When expenditure caps are exceeded, provincial governments recapture 

funds through retrospective or prospective fee proration, andlor reduction in planned fee 

increases (Lomas et al., 1989; Barer, Lomas & Sanmartin, 1996). Ontario, Newfoundland, Nova 

Scotia, Prince Edward Island, and Quebec al1 combine hard caps with individual physician 

thresholds, and these thresholds have been used to manage the remuneration of doctors whose 

amual billings are considered to be high (Barer, Lomas & Sanmartin, 1996; Lomas et al., 1989). 

Historicatly, govements  and medical associations in each province have negotiated to 

determine which services would be included in publicly-funded health plans and how much will 

be paid for each insured service. Today, there is a widespread feeling that the process of fee 

bargaining is costly in terms of political, human, and financial resources; and the prices listed on 

the FFS schedules do not reflect the relative value of different medical services (Stoddart & 

Barer, 1992). This has led Alberta, British Columbia and Ontario to investigate the relative value 

of fees (Governrnent of Alberta, 1993; Wade, 1999; Serediak, 1993). 

Provincial govements  are able to control another deteminant of total expenditures by 

restraining growth in the supply of physicians. When the supply of physicians is restrained, 

doctors are able to share financial resources among fewer practitioners. Physician supply has 

been constrained by limiting the availability of billing numbers (e.g., Ontario and New 

Brunswick), discounting the billings of new physicians (e-g., British Columbia, Ontario, Quebec 

and Saskatchewan), buying back billing nurnbers fiom doctors who are approaching retirement 

(e-g., Nova Scotia), limiting medical school enrollments (e.g., Ontario and Alberta), and 

restricting the entry of physicians trained outside of the province (e.g., Ontario and 

Saskatchewan) (Barer et al., 1996). 



Another strategy that bas k e n  implemented by provincial govenunents, with the goal of 

limiting expenditures on physician services, is the de-listing of insured services. This has been 

accomplished by determining that certain physician services are not 'medically necessary', and 

thereby not covered under the terms of the Canada Heaith Act (Barer et al., 1996; Charles et al., 

1997). In the early 1990s a joint management cornmittee that included governent  

representatives and members of the Ontario Medical Association (OMA) was established to 

identiQ services that were not medically necessary and therefore eligible for de-listing (Charles 

et al., 1997). This approach to cost control enables providers to have the opportunity to seek 

remuneration fiom alternative payers, as physicians have not k e n  able to directly bill residents 

or private sector organizations for insured services since the iate 1980s. It is estimated that 

private sector funding of physician services in Ontario arnounted to approximately $20 million in 

1997 (Preyra & Deber, 1 997).3 

In sumrnary, the Canada ffealth Act afirms the federal govements  conunitment to 

providing residents with access to publically administered heaIth plans and the provincial 

goverrunents roll in remunerating doctors for medically necessary services. While most 

physicians in the country receive remuneration on a FFS basis, each province has implemented 

administrative mechanisms to control the amount of money spent on these services. Provincial 

strategies have been directed toward controlling total expenditures (i.e., hard caps), utilization 

(i.e., soft caps), the price of each insured service, and the supply of physicians. As the 

mechanisms used in each province vary, the next section will describe modifications to the FFS 

arrangement in Ontario and highlight the alternative methods of payrnent that have been used to 

compensate primary care physicians. 

2.3.2. Physician Payment in Ontario 

The Ontario Health Insurance Plan (OHIP) has been the primasr funding source for 

physician services in this province since the enactment of the Canada Health Act. The Ontano 

Ministry of Health (MOH) atlocates approximately 95 percent of it's budget for physician 

services to the OHIP which reimburses physicians on a modified-FFS basis. Total billings in 

1994- 1995 were $3.960 billion. The remaining 5 percent of the MOH 's budget is disbursed 

Total private sector health expenditures in the province in 1997 approximate S 10.16 billion, 
while public sector spending approached $20.06 billion (Canadian Institute for Health 
Information, 1999a, 1999b). 



through Alternative Funding Plans (AFP) that provide remuneration to providers on the basis of 

capitation, salary, or sessional fees (Chan & Anderson, 1996). 

2.3.2.a. Modified FFS Sector 

Approximately 94 percent of practising physicians derive the majority of their earnings 

from billing OHIP on a FFS basis (Canadian Institute for Health Information, unpublished data 

cited in Chan, 1999). OHIP payments to doctors are based on the type of insured service 

rendered and the fees outlined in a Schedule of Benefits. There are approximately 8000 fee 

codes, but 900 of these service codes account for more than 90 percent of medical services 

performed (Chan, Anderson & Thériault, 1998a; Henry, 1999). Physicians are given discretion 

as to how to interpret the Schedule of Benefits, as OHIP gives few guidelines regarding how to 

distinguish between similar fee codes (e.g., rninor and intemediate assessrnent) (Chan et al., 

1998a). 

Over the past decade there have been a number of modifications to this FFS arrangement 

including the use of: (a) hard caps on total expenditures, (b) soft caps to manage growth in 

utilization, and (c) thresholds to control the incomes of individual physicians. These 

modifications have pnmarily been made to restrain growth of and enhance the predictability of 

total provincial expenditures on the OHIP. While most changes have been made following 

negotiations between the MOH and the OMA, on a few occasions these deliberations have 

required arbitration. 

Historically, negotiations between the MOH and the OMA have focussed on changing 

and updating the services listed in the Schedule of Benefits (Le., adding new procedures) and the 

prices associated with each intervention (Serediak, 1993). However, as total expenditures are a 

fûnction of ptke and volume, the MOH has also become involved in managing the quantity of 

services rendered (Lomas et al., 1989). Between 197 1 and 1985, utilization per capita in the 

country rose by 68 percent or at an annual rate of 3.8 percent (Barer, Evans & Labelle, 1988). 

Lomas et al. (1989) speculate that the increase in utilization per capita may have been driven by 

rapid increases in physician supply and fewer patients per practitioner, which created a context 

where the provision of more services per patient became one way to increase or maintain the 

income levels of physicians. 

In 1982 the Ontario MOH and OMA established a cornmittee to examine province-wide 

growth in the utilization of physician services. By the late 1980s a non-binding arbitrator was 



consulted and this "fact finder" concluded that the "gradua1 increase[s] in utilization per 

physician contributed signi ficantly to physicians' incomes, and the financial responsibility 

therefore [for increases in service quantity] should be shared between the govemment and the 

profession" (Lomas et al., 1989, p. 90). As utilization per physician in the year preceding 

arbitration was approximately 1.5 percent, it was recornmended that a global fee increase for 

1987 be one half of this amount (0.75 percent) (Lomas et al., 1989). In 1988 negotiations 

between the MOH and the OMA also went to an arbitrator, who again recornrnended an 

adjustrnent to the overall fee increase based on a fi@-fifty split of responsibility for the pnor 

years utilization. 

In early 1991 the MOH and OMA signed an agreement requiring that the govemment and 

physicians jointly share responsibility for future increases in the volume of service provided to 

residents of the province beyond a specified threshold (Le., a sofl cap). In addition, individual 

practitioners' incomes were capped. Physicians were subjected to a one-third reduction in fees if 

their bilfings exceeded a $400,000 threshold, while those who billed above $450,000 were 

subjected to two-third reduction (Chan & Anderson, 1996). Exemptions were made for: (a) 

physicians in geographic areas deemed to be under-served, (b) certain specialists that were in 

high demand, and (c) the technical component of the diagnostic and therapeutic procedures 

(Chan, Anderson & Thériault, 1998b). The 199 1 agreement also laid the foundation for the 

Alternative Funding Program (Thome, 1994). Fees on the Schedule of Benefits were increased 

by 3.95 percent in October 199 1. By October 1992, individual thresholds were raised to 

$402,000 and $452,250 and fees were increased another one percent (Chan & Anderson, 1996). 

In August 1993 the government placed a limit on total OHIP expenditures (Le., hard cap) 

- $3.850 billion for 1993/1994 and $3.085 billion for i994/1995 and 1995/1996 (Chan & 

Anderson, 1996). Hard caps irnply that expenditures by the governrnent in excess of these caps 

are fully recouped from physicians. When these expenditure targets were exceeded in Ontario, 

the MOH made adjustments for overruns by using an across-the-board percentage reduction in 

fees (Le., clawbacks) (Barer, Lomas & Sanrnartin, 1996). In November 1994 a utilization 

adjustrnent of $26 million was recovered from physicians (Chan & Anderson, 1996). 

in October 1993 the Social Contract in the province called for a 4.8 percent fee reduction 

for six months. Between 1993 and 1994 fees on the Schedule of Benefits were adjusted no less 

than four times due to economic pressures on the provinciat government. The 1993 contract also 



attempted to reduce the supply of physicians in the province by restricting new billing numbers to 

Ontario graduates. The 1993 Social Contract ended March 3 1, 1996. By 1994 a number of 

medical interventions were de-listed, including cosmetic surgery, sterilization and circurncision 

(Chan & Anderson, 1996). 

Between tiscal years 1980- 198 1 and 1996- 1997 utilization of  physician services in 

Ontario increased at an annual compound rate of 4.1 percent and utilization per capita grew at an 

annual rate of 2.5 percent. Most of the increase occurred in the mid- to late- 1980s, while annual 

growth subsided in the early 1990s (i.e., 1.8 percent average annual growth) and the first decline 

in utilization occurred in 1993- 1994 (Kralj, 1998). 

Between 1989- 1990 and 1992- 1993, physician billings to the OHIP increased by 2 1.3 

percent (Le., $3.256 to $3.950 billion). Price-adjusted billings per physician during this tirne 

increased by 19.9 percent, while price-adjusted billings per capita increased by 11.4 percent. It 

has been estimated that billings increased by 7.6 percent due to growth in the population 

(Anderson, Chan, Carter & Axcel, 1 996).' The number of general and family practitioners 

(GPZP) per 10,000 residents in 1994- 1995 was 7.93, an increase of 1 -9 percent since l989/ 1990. 

The mean gross payment per active physician in 1994- 1995 was S 179,000, an increase of 4.1 

percent since 1989- 1990. 

In July 1996, the MOH introduced a third tier to individual physician threshold caps with 

discounts of 33.3 percent, 66.7 percent and 75 percent at each tier. The income level at which 

the threshold takes effect varies by specialty. The GPEP thresholds were set at $300,000, 

$325,000 and $350,000 until April 1, 1999 when they were increased to $320,000, $345,000 and 

S370,000 for the 1999/2000 fiscal year (Ontario MOH, 1999).' Kralj ( 1998) suggested that some 

physicians have changed the specialty under which they were registered with OHIP in order to 

obtain higher individual thresholds. For example, Kralj indicated that growth in billings by 

physicians who registered as nuclear medicine specialists may be due to this type of change in 

' "Billings include Social Contract fee reductions in l993/l994 and 1994/1995, but exclude 
threshold reductions and retroactive adjustments to payments. Price adjusted billings represent the 
amount that would have been billed if prices had remained constant at their I994/199S level" (Anderson, 
Chan, Carter & Axcell, 1996, p35). 

' On April 1, 1999, the income thresholds for other specialists were set at S400,Oûû. $425,000 
and $450,000 for the fiscal year 1 99WîOOO. 



registration. When OHIP billings for the period April-October 1996 where compared to billings 

from April-October 1997, the number of doctors designated as nuclear rnedicine specialists 

increased by 10.7 percent and the volume of this type of service increased by 37.7 percent. 

In May 1997 the MOH and the OMA reached a three-year arrangement ihat expires 

March 3 1,2000 (Wexler, 1999). This agreement enabled physicians to bill 1.5 percent more per 

year fiom 1998 to 2000 in recognition of population growth and aging. A provision was made to 

increase prices, and in April 1999 fees listed on the Schedule of Benefits were increased by 1.45 

percent (Ontario Medical Review, 1999). The agreement negotiated an allowance for a 2 percent 

increase in utilization, but a moratorium was piaced on clawbacks (Preyra & Deber, 1997). 

Between April and November 1997 medical services utilization increased at a rate of 3.54 

percent (Kralj, 1998). Negotiations for the next agreement are expected to commence January, 

2000 (Wexler, 1999). 

The May 1997 agreement between the MOH and OMA also mandated the establishment 

of a commission to develop a 'budget neutral' Relative Value Schedule (RVS) to replace the 

current Schedule of Benefits (Wade, 1998; 1999). Since that time the Resource Based Relative 

Value Schedule (RBRVS) Commission of Ontario has identified six resources that will be 

considered dunng the deveiopment of the new RVS, including: (1) the time required to offer 

medical services, (2) the knowledge, judgement and evaIuation/management skills required to 

render care, (3) the physical effort and technical skills required to provide medical intervention, 

(4) stress due to the risks borne by patients and providers during the provision of a medical 

service, (5) direct and indirect practice costs, and (6) the foregone incorne associated with 

specialty training (i-e., opportunity costs) (Wade, 1998). Ultimately, the Relative Value Schedule 

will "rank and rate insured physician services according to the resource inputs required to 

perform those services ... to correct any distortion in the relativity of fees that may have occurred 

over time" (Wade, 1999, p. 1). 

2.3.2. b. Not Fee-For-Service Sector 

There are a nurnber of health care organizations and physicians in Ontario that are 

remunerated through Alternative Payment Programs. The method of payment and the rate of pay 

used to cornpensate providers in these programs depends on the content of each contract. For 

example, in 1997 physician services that were rendered through emergency departments in eight 

hospitals in the province received compensation based on a standard rate per patient. Seven 



chronic care Alternative Payrnent Programs received remuneration based on a rate per bed, and 

four regional geriatric prograrns received salaried and sessional payrnents. At this tirne, there 

were 58 Alternative Payment Programs that received $12 1 million to support 479 fiill-tirne and 

785 part-time physicians (Preyra & Deber, 1997). 

in 1997 there were six Alternative Funding Plans that provided remuneration to 441 full- 

time and 393 part-time physicians. Approximately $926 million was distributed to these plans 

from the MOH, and the methoci of payrnent used to compensate these providers depended on  the 

nature of the contract (Preyra & Deber, 1997). For example, in the early 1990s the Department 

of Pediaîrics at the Hospital for Sick ChiIdren and the University of Toronto signed an agreement 

with the MOH to receive a global budget for the provision of physician services. Doctors who 

work at this practice receive a base salary and merit bonuses for outstanding teaching, service 

and research (Haslam & Walker, 1993). In 1994 the South Eastern Academic Medical 

Organization (SEAMO) in Kingston and the MOH signed an Alternative Funding Plan contract 

that provides an annual grant that is used to remunerate physicians who render inpatient and 

outpatient medical services and conduct non-clinical faculty activities at three teaching hospitals. 

Individual physicians are remunerated using an activi ty-based compensation mode1 (Thorne, 

1994). 

Community Health Centres (CHCs) emerged in Ontario in the 1970s as a pilot project of 

the MOH, and there were 54 of these organizations in Ontario in 1998 (Association of Ontario 

Health Centres [AOHC], 1998). In 1997/98 there were 54 physicians who work at CHCs (Chan, 

1999). These Centres are non-profit, community-governed, multi-disciplinary organizations that 

receive global fbnding to provide primary care to meet the specific needs of a defined population. 

HeaIth promotion and illness prevention services focus on raising awareness of the broader 

determinants of health such as employment, education, isolation and poverty. In many 

communities, CHCs provide prograrns and services to people who have difficulty accessing a full 

range of appropriate primary care (AOHC, 1996). In 1996 there were 55 CHCs that provided 



services to approximately 184,000 people. In 1997 there were 120 salaried physicians working at 

these centres (Preyra & Deber, 1997).6 

Health Service Organizations (HSOs) were established in Ontario in 1973 as a pilot 

project of the MOH. In 1998, HSOs indicated they their objectives were to: 

1. "create an environment that is supportive of physicians and other health 

care personnel and which allows flexibility in responding to the health care 

needs of the population served; 

2. develop a coordinated system of  health care delivery which makes the 

most appropriate use of health care resources and which is accessible, 

effkient, and econornical; 

3. provide special attention to health maintenance and illness prevention 

measures which will enhance the health status of the population served; 

and 

4. decrease institutional health care by giving emphasis to ambulatory care, 

self care and home care" (AOHC, 1998). 

HSOs were initialiy fùnded on a global budget basis, but by 1978- 1979 these 

organizations received remuneration on a capitated basis for the provision of primary health care. 

In 1979 an Ambulatory Care Incentive Plan was instituted to financiaIly reward physicians in 

HSOs for reductions in the hospitalization rates of their rostered population, but this provision 

was eliminated in 1992 (Hutchison, Birch & Gillett, 1 996a). At one time HSOs had the option to 

capitate specialty services to avoid "unnecessary and questionable referrals to specialties", but 

this too was eliminated in 1992 (Hutchison et ai., 1 996a, p. 15). 

In 1987 the Premier of Ontario announced a plan to double the number of  Ontario 

residents enrolled in HSOs, and declared that the funds for program expansion would be 

transferred from the FFS sector (Hutchison et al., 1996a). In 1979 there were 13 HSOs, but by 

1987 there were 27 of these organizations serving approximately 190,000 enrollees. At their 

peak in 199 1 there were 88 HSOs that provided care to over 500,000 residents. The Premier's 

6 CHCs have also been esbblished in Alberta, British Columbia, Manitoba, and Saskatchewan. 
Quebec has established a similar service delivexy and hnding mode1 - the Centres Locaux De 
Services Conmunitaires (CLSC) (Abelson & Birch, 1993). In 1998 there were over 300 o f  these 
organizations in the country (AOHC, 1998). 



program to expand the number of HSOs was frozen in 199 1. Capitation rates were reduced by 9 

percent in 1992 and by an additional 4.5 percent in 1993. Between 1985 and 1990, capitation 

rates increased from 6.2 to 16 percent per year due to increases in fees and service volume in the 

FFS sector. By 1994-1995,77 HSOs received $77.5 million in capitated payments and program 

grants tiom the MOH (Chan & Anderson, 1996; Preyra & Deber, 1997). 

By 1996 these organizations received funds on the basis of a blended Funding 

arrangement which included capitated payments for general practice, FFS for designated medical 

specialty services, program gants, and charge backs or negation (AOHC, 1996). The capitation 

formula used to compensate HSOs for providing primary care adjusts the provincial, average, per 

capita costs in the FFS sector by the age and gender characteristics of rostered individuals. 

Initially, monthly payments were withheld (Le., negation) when enrollees received services fiom 

physicians in the FFS sector. in 1993, however, negations were replaced with a 50 percent 

charge back for billings incurred by enrolled patients who visited physicians in the FFS sector 

(AOHC, 1996; Hutçhison et al., 1996a). Apparently, HSOs do not receive any information fiom 

the MOH that would allow them to evaluate and respond to the needs of enrollees who also use 

FFS providers (personal communication, P. Ellison, July 1999). 

Between 1995 and 1998 the number of HSOs in the province was 77 (Government of 

Ontario, 1998; Hutchison et al., l996a). Seventy-one of these organizations were physician- 

sponsored practices, two HSOs were sponsored by non-profit corporations, and four HSOs were 

sponsored by health science centres (AOHC, 1998). In 1997/98 there were 82 HSOs in Ontario 

(Chan, 1999). By the late 1990s the median number of individuals enrolled in HSOs was 

approximately 4930, and in 1996 these organizations served a population of approximately 

440,000 (AOHC, 1996; Hutchison, Birch, Hurley, Lomas & Stratford-Devai, l996b). While 

there has been a moratorium on the development of HSOs since the early 1990s, a recent primary 

care initiative in the province will increase the number of physicians remunerated on a capitated 

basis (Govemment of Ontario, 1998). 

In the late 1980s and early 1990s the MOH was considering the use of Comprehensive 

Health Organizations that would receive capitated payments for assurning the responsibility for 

prcviding or purchasing a full range (i.e., pnmary, secondas. and tertiary care) of health services 

to residents who chose to become members (Abelson & Birch, 1993). The MOH indicated that 

the capitation rate methodology used to remunerate these organizations would account for the 



age, sex and illness patterns of rnembers, but details regarding how and when this would be done 

were never given (Eyles, Birch, Chambers, Hurley & Hutchison, 1991). Although this mode1 of 

delivery has been endorsed by the Ontario College of Family Physicians (1999a), Comprehensive 

Health Organizations have never been fblly developed in any community in the province. 

In conclusion, the Canada Healrh Act forms the basis of  the relationship between 

physicians and their primary source of fùnding and establishes the government's responsibility to 

provide residents with medically necessary services. Most physicians in Canada and Ontario are 

private practitioners and receive remuneration on a FFS basis. There have been a number of 

modifications to this payment approach, however, in response to fiscal pressures on 

govemments. Most provincial Ministries of Health have imposed administrative mechanisms to 

control the price paid for publicly-hnded benefits, the volume of service rendered to residents, 

and the number of practitioners who bill. 

In Ontario, there have been a nurnber of modifications to the FFS arrangement 

between the MOH and physicians who work in the province. Initially, negotiations regarding 

OHIP expenditures focussed on changing the prices listed in the Schedule of Benefits. As the 

government came under fiscal restraint in the early 1980s, avenues were sought to control 

expenditures on medical care. As per capita utilization of physician services increased at an 

average, annual rate of approximately 4 percent between the early 1970s and mid-1980s , the 

governent  became interested in managing the volume of services rendered to residents 

through the use of sofl caps andor  hard caps with clawbacks. Annual growth in utilization 

declined to 1.8 percent in the early 1990s. 

Individual ttuesholds were introduced in 199 1 and continue to be used. Between 1993 

and 1996 the MOH-OMA agreement placed restrictions on new billing numben in an attempt 

to control physician supply. It would appear that the price and volume controls used in 

Ontario restrained growth in expenditures in the early and mid- 1990s. Although soft caps 

remain today, a moratorium was placed on clawbacks in 1997. Since the MOH-OMA 

agreement in 1997 the use of medical services has resumed growth at a rate of 3.5 percent. 

The MOH and physicians have a mutual financial interest in de-listing services, a 

number of insured services have been removed from the Schedule of Benefits, and private 

remuneration is growing. Individual thresholds remain in effect to restrain the billing 

pract ices of certain physicians and address perceived income inequi ties within the profession. 



In addition, certain regions of the province and cities (including Toronto) have been 

designated as oversupplied for general practitioners. New physicians who work in these 

locations face discounted fees (Ontario MOH, 1998). 

The May 1997 MOH-OMA agreement established the RBRVS Commission to 

develop a budget-neutral, relative value scale to deal with perceived distortions in the relative 

value of fees on the Schedule of Benefits. The MOH currently supports a number of 

alternative models of service delivery and approaches to fimding, but payments to doctors 

who operate in these environrnents only account for five percent of expenditures on physician 

services. Although the government and medical profession renewed their commitment to 

implementing and evaluating payment reform initiatives in pnrnary care, they also agreed that 

OHIP funds would not be used to pay for a pilot project. 



2.4.0. Current Situation 

There is evidence fiom across Canada that govenunents and providers have renewed 

interest in implementing and evaluating alternative methods of paying for medical and allied 

health services. For example, Alberta and Saskatchewan now use capitation in the population- 

based formula used to fimd health regions for the provision of inpatient, ambulatory (e.g., day 

procedures, clinics and emergency care), long-term, and community-based care (Alberta Health, 

1996; Saskatchewan Health, 1994). Although physician services are not yet included in the 

Alberta and Saskatchewan formularies, Manitoba and a health region in Ontario have 

investigated the possibility of inciuding physician services in a population-based formula to 

allocate financial resources to health regions (Eyles et al., 199 1 ; Frohlich & Carriere, 1997; 

Mustard & Derksen, 1997). ' In addition, while some physician organizations in Ontario 

currently receive capitated payments to provide primary care, a recent initiative by the MOH and 

the OMA would increase the number of doctors remunerated using this approach (Govemment of 

Ontario, 1998; Health Canada, 1999~). Primary care refom initiatives that include capitation 

financing are underway in Alberta, British Columbia, Ontario, Quebec and Saskatchewan 

(Hutchison et al., 1999; Health Canada, 1998; 1999b; 1999~). Therefore, the next section of this 

chapter describes payment reform initiatives that are occumng in Canada. Particular attention is 

given to recent developments in Ontario. 

2.4.1. Recent Developments in Canada 

In 199 1 the Deputy Ministers of Health in Canada commissioned a review of the medical 

resource policies in Canada. A section of the final report, Integrafed Medical Resource Policies 

for Canada, described problems with FFS payment and outlined future policy directions 

(Stoddart & Barer, 1 992). The main problems identified included: (a) perceived inequity in 

provincial fee schedules and the subsequent inequities in incomes of different physician 

specialities, (b) the effect of FFS payrnent on service volume and continuity of care, (c) the 

political, human and financial costs associated with the fee bargaining process, (d) the lack of 

incentives for efficient allocation of physician resources, and (e) the effect of FFS payment on the 

relationship between hospitals and physicians who use them. The authors of this report 

' The capitation rate formulae used in these provinces will be discussed in the chapter on 
Capitation and Risk Adjustment. 



recomrnend that "ptimary care should be [a] focus in the first round of payrnent reform ... The 

payrnent of fees for particular services [Le., FFS payment] is neither effective nor efficient way to 

encourage and reward the management and gatekeeper fùnctions [of primary care physicians]. 

Much more serious consideration needs to be given to capitation payment models or rnixed 

capitation plus limited fee-for-service models" (Stoddart & Barer, 1992, p. 35) 

In 1992 the College of Family Physicians of Canada proposed a 'Blended Funding 

Mechanisrn' for consideration by primary care physicians. This proposa1 bad four components: 

(1) a base salary to compensate practitioners for a minimum nurnber of work hours including 

payment for holidays, continuing medical education, pensions, and insurance; (2) compensation 

for overhead costs; (3) non-volume modifiers to encourage participation in teaching, research, 

etc.; and (4) volume modifiers to compensate individual work based on resource based relative 

value fee units (College of Family Physicians of Canada, 1995). This model was endorsed by the 

Ontario College of Family Physicians (OCFP) in 1995 and 1999 (OCFP, 1995; 1999b). 

In March 1999 the OCFP proposed a 'revised' blended funding approach that was 

described in a report prepared for the Ontario Health Services Restructuring Commission (OCFP, 

1999a). This model included five components: (1) a base salary to reflect training and 

expenence, (2) overhead costs, (3) "capitation payments reflecting age, sex and severity of illness 

and geographic consideration", (4) fee-for-service funding for special services, and (5) a bonus 

system to encourage achievement of health targets. By Novernber 1999 the College produced a 

position paper endorsing their 1995 blended funding model, but indicated that "a capitation type 

of remuneration could be used based on a patient roster" as the volume rn~difier.~ 

In 1994 the National Forum on Health was established to "inform and involve Canadians 

and advise govenunent on innovative ways to improve the health of the population" (National 

Forum on Health, 1997). In a paper commissioned by the Forum, Mamott and Mabie (1999) 

reviewed developments in other countries that have publicly-funded health care systerns to 

highlight key issues to guide the evolution and reform of Canada's health care system. These 

aiithors indicated that one of the major trends in health sector reform was the horizontal and 

vertical integration of provider organizations. The key features in fully integrated models of 

delivery included: (a) capitation fùnding for al1 health services, (b) the registration of al1 citizens 

Refer to point number 4 in the preceding paragraph. 



with the provider of their choosing, (c) an emphasis on primary care with general practitioner 

gatekeepers, (d) the declaration of a comprehensive set of core services or benefits that would 

become the responsibility of provider organizations, and (d) the autonomy of health 

organizations in determinhg administrative and financial relationships with providers. These 

authors suggested that residents should have the right to enroll with a provider of their choosing 

and transfer between capitated health organizations3, and that rates include age and gender 

adjusters, as well as "other important factors" that account for "regional variations" in health 

needs and costs and enhance the specificity of fùnding formulae. Potential adjusters might 

include mortality indicators, health need factors, levels of education, car ownership, number of 

single mothers andor ethnic rnake~p .~  Unfominately, it is unclear whether these authors 

recommend: (a) that capitated payment be made to providers that enroll the entire population o f  a 

geographically-defined region, or (b) residents roster with one of a number of capitated health 

care organizations that compete for enrollee~.~ 

In 1994 the Deputy Ministers of Health cornmissioned a paper that outlined the "policy 

options for changing physician payment and delivery systems" and focused on "approaches to 

physician remuneration other than fee for service" (Birch, Goldsmith & Makela, 1994, p. 7). The 

authors of this document recommended an approach to financing primary care physician services 

that would be congruent with the goal of improving the health of the population. The proposed 

method of payment included the use of: (a) capitation with risk-adjusted rates to account for the 

relative needs of different populations, and (b) supplemental payments for providers that 

achieved specific outcomes (Le., performance rewards). 

Subsequent to this report, the FederaVProvinciaVTemtonal Advisory Committee on 

Health Services published a discussion document in 1995 and proposed a mode1 for reorganizing 

In fact, the Canada Health Act prohibits any restrictions from being placed on an individual's 
ability to choice a physician or location of  care. 

4 The population-based, fiinding formularies used in the United Kingdom between 1977 and 
1999 incorporated some of  these area-based measures when catculating capitation rates for 
inpatient and community-based care. Empirical models used to allocate financial resources for 
general practitioner services in England between 199 1 and 1999, however, considered the 
relative depnvation of  rostered patients as measured by the Jarman Index. 

This distinction is important as the second scenario creates oppomuiities for nsk-selection, 
which has direct implications for the selection of capitation rate adjusters. 



primary care. The method of payment recommended was capitation with performance rewards. 

Again, it is dif'fïcult to determine ftom this document whether the authors recommend capitation 

on the basis of geographically-defined populations and/or capitated payments to pnmary care 

organizations who compete to roster residents within a specific region. The cornmittee 

recommended that funding levels be "determined through the application of a capitation rate 

against the roster or against census data on the population of a geographic catchent  area 

(especially rural areas). Capitation rates would be adjusted for age and sex with further 

adjustments for morbidity (e-g., standardized mortality ratios), geographic location and 

accessibility, community health needs and socioeconomic level, as appropriate. An extra 

allowance [would] be provided to areas of low population density to ensure they are adequately 

served by primary care providers ... Ptimary care organizations would incur risk in relation to the 

roster size each was able to maintain. Risk resulting from a relatively needy or il1 population 

wouId be controlled by the capitation rate adjustrnents" (p. 1 1). 

In 1994/1995 Saskatchewan began to distribute financial resources to district health 

boards using capitation as a basis for the funding methodology. The services for which this 

approach is now used include long-term care, inpatient care, outpatient non-primary care, home- 

based services, and rural health initiatives. In 19%- 1999, approximately 80 percent of funding to 

health districts will be allocated using this fùnding method (Canadian College of Health Service 

Executives [CCHSE], 1998). In 1 997/1998 Alberta began to distribute fwids for inpatient, 

ambulatory (Le., day procedures, clinics and emergency care), long-term and home care services 

toward regional health authorities using capitation as a basis for the funding methodology. 

District health boards in Saskatchewan and regional health authorities in Alberta are both 

responsible for providing a defined set of services to al1 residents within a geographically-defined 

area. While the funding methodology in both provinces is based on risk-adjusted capitation 

rates, the formula also accounts for regional differences in the cost of factor inputs, cross- 

boundary uti lization, expected changes in population size, and no loss provisions (Saskatchewan 

Health, 1994; Alberta Health, 1998; 1999)! A needs-based fbnding formula was also being 

ci The no loss provision in Alberta, for example, means that total funding for any region cannot 
be lower than prior year financial allocations. The intent of using top-ups, when necessary, is to 
provide regional authorities with some financiaf stabiiity d u h g  the transition to population- 
based fûnding (Alberta Health, 1998). Details regarding these reforrns are described in more 
detail in the chapter on Capitation and Rate-Adjustrnent. 



developed to allocated fun& to regional and comrnunity health boards in Manitoba, the 

Northwest Temtories, and Nova Scotia (CCHSE, 1998; Frohlich & Carriere, 1997). 

In response to a recornmendation by the National Forum on Health, Health Canada 

established the Health Transition Fund in 1997 to generate information and evidence on the 

organization, fhding and delivery of health services in the areas of home care, pharmacare, 

primary care and integrated service delivery (Health Canada, 1999a). This Fund has provided 

financial support for a number of pilot projects that include the use of capitation. For example, 

two projects in Quebec and one in Ontario incorporate the use of capitated payments to providers 

who offer: (1) integrated services for the fiail elderly, (2) comrnunity-based services in a 

municipality, or (3) a new mode1 of primary care service delivery (Health Canada, 1998; 1999b; 

1999~). 

In 1998 the Canadian Health Services Research Foundation (CHSRF) commissioned 

three papers on capitation and integrated health systems. Funding was primarily derived from the 

Ontario Health Services Restnicturing Commission and CHSRF, with support fiom the 

Ministries of Health in British Columbia, Alberta, Saskatchewan and Manitoba (CHSRF, 1999). 

One document reviewed Canadian and international experiences with capitation fkding, formula 

development and implementation for integrated health systems (Hutchison et al., 1999). The 

second document synthesized research evidence on the experiences of jurisdictions that use 

capitation fûnding (Hurley et al., 1999), while the Iast report described govemance issues in 

integrated health systems (Forest, Gagnon, AbeIson, Turgeon & Lamarche, 1999). 

2.4.2. Recent Developments in Ontario 

The organization, delivery and financing of health services in Ontario are undergoing 

reform and change is occurring across the full continuum of care. The 199 1 agreement between 

the MOH and the OMA laid the foundation for programs that incorporated approaches to 

provider payment other than FFS. Since the mid- 1990s various associations and interest groups 

in the province have created position statements declaring their vision of primary care and 

physician payrnent reform. These stakeholders included the five Chairs of Ontario's medical 

education programs (i.e., Forster et al., 1994), the Association of Ontario Health Centres (1995), 

the Provincial Co-ordinating Committee on Community and Academic Health Science Centre 

Relations (PCCCAR) (1996), the Ontario Medical Association (Graham, 1997), and the Ontario 

College of Famity Physicians (1999). These proposals al1 endorse the use of capitation in some 



form. In addition, the MOH and the OMA will be implementing and evaluating a primary care 

model of delivery that incorporates the use of capitation (Government of Ontario, 1998). 

In 1994 the five Chairs of Ontario's medical education programs published a document 

declaring their vision of primary care and physician remuneration. They proposed that the 

government have two budget components, one for individual health care and one for population 

health. Practice organizations would be entitled to hnding fiom each component depending on 

the size and characteristics of their roster. Each family physician would receive a base salary 

according to their training and seniority. "A practice could earn its income on a FFS basis for 

individual care but per program for preventive or early diagnostic programs, Capitation could be 

combined with FFS payments for certain services ... incentive payments would recognize 

successfbl delivery of various kinds of services, mostly preventive services" (Forster et al., 1994, 

p. 157). 

In 1996 the Sub-committee on Primary Health Care of the PCCCAR recommended a 

move to "need-adjusted capitation formula" (PCCCAR, 1996, p. 4 1 ). This committee proposed 

that the government have three funds. One of these funds would provide remuneration to a 

primary care health agency for services rendered (i.e., mandatory service fbnd). Payments would 

be based on a FFS approach until the health agency reached a benchmark threshold - this 

threshold would be determined on the basis of the size of the roster and a capitation rate. In 

addition, there would be incentive funds for the attainment of health goals and targets. The next 

fimd would be for exempt services such as obstetrical care, while the third fund would provide 

program funding for enhanced services and priority programs. 

In early 1996 the OMA proposed a 'Reformed FFS' model (RFFS) that was very similar 

to the PCCCAR proposal for physician remuneration through the mandatory service fund. Under 

the OMA proposal, individual physicians would bill OHIP on a FFS basis until they reached a 

benchmark threshold. This threshold or ceiling on billings would be equal to the practitioner's 

roster size and a per enrollee rate determined by a capitation formula. This rate would be 

calculated by adjusting the provincial average rate by the age, sex and disease/illness 

characteristics of the roster. Services that would be exempted from the bench-mark threshold 

included obstetrical deliveries, emergency room work, anaesthetic services, surgical assists, 

house calls, palliative care and care rendered to residents in long-term care institutions or those 

with high-needs (e.g., HIV patients) (Graham, 1997). Survey research fiom a representative 



sample of OMA physicians indicated that only 53 percent of doctors in the province Mewed this 

RFFS model as 'acceptable', while 8 1 percent rated FFS as acceptable. Thirty-seven percent of 

respondents viewed salary as acceptable and 36 percent rated capitation as acceptable (Jenkins, 

1997). 

In 1995 the Ontario College of Family Practitioners (OCFP) proposed a blended funding 

mechanism that contained four components: (1) a base salary to reflect workload; (2) overhead 

costs to separate incorne fkom expenses, (3) non-volume modifiers to encourage doctors to 

become involved in research, work in rural settings, etc.; and (4) volume incentives (OCFP, 

1995). In 1999, the College revised these components to include the: (1) a base salary to reflect 

training and experience; (2) overhead costs, (3) capitation payments reflecting "age, sex and 

severity of illness and geographic consideration"; (4) FFS funding for special services such as 

night emergency call; and (5) a bonus system to encourage achievement of health targets (OCFP, 

1999). 

By mid-1996 the Minister of Health in Ontario launched primary care reform pilot 

projects and establish an Implementation Steenng Cornmittee (Kidd, 1997). After almost two 

years of deliberations the MOH and OMA announced that refonn initiatives would be 

implemented at five locations in the province (Government of Ontario, 1998). While one of the 

original locations withdrew (Le., Wawa), the total number of sites is now seven - Thunder Bay, 

Ottawa, Parry Sound, Hamilton, Chatham, Pans and Kingston. As of October 1999,90 of 1 10 

participating physicians had signed contracts with the government, and these practitioners have 

rostered over 80,000 residents. With the expansion of sites from five to seven, as many as 200 

physicians and 450,000 people are expected to participate (Graham, 1999). The stated goals of 

this pilot project include the improvement of: (a) access to pnmary care, (b) quality and 

continuing of service, (c) patient and provider satisfaction with the health care system, and (d) 

the cost-effectiveness of health services. Although the financial arrangements used to 

remunerate physicians who participate in this pilot project have not been made public, the MOH 

and OMA initially envisioned that some sites would receive remuneration according the RFFS 

model proposed by the OMA in 1996. The remaining sites would receive "global capitation ... a 

variation of the current HSO model" (Graham et al., 1998a, p. 14; 1999; Gray, 19981.' 

' The exact modifications to the HSO model that would be made have not been specified. 



Under the MOH-OMA reform initiative physicians, who chose to receive remuneration 

under the RFFS option, would not be subjected to restrictions on direct billing for 'excluded 

sewices' or for patients who were not rostered. Any changes to the Schedule of Benefits in the 

province, including recommendations from the RBRVS Commission, would apply to al1 rostered 

patients. In addition, five new fee codes would be created to enable physicians in the pilot study 

to bill for preventive care services, case conferencing, certain quality assurance initiatives, and 

home-care supervision. Physicians would not be subject to the individual thresholds place on 

FFS practitioners. Instead, physicians or Primary Care Networks could opt to have either 

individual or cornbined benchmark thresholds. 

The formula used to determine the rate paid to physicians andor  Primary Care Networks 

would be based on factors including age and gender. In 1997, physicians were told that "the 

capitation rate per patient, adjusted to age, gender sex and health condition, must be negotiated" 

(Graham, 1997, p. 48). By 1998 the Govemment of Ontario indicated that the capitation rate 

would be "based on factors including age and gender. The capitation rate may later take into 

consideration such factors as urban verus rural living and the different health needs posed in 

different communities" (Govenunent of Ontario, 1998). In 1998 physicians were told that the 

average capitation rate was set at $145 (Gray, 1998). The final contract included age (19 groups) 

and gender adjustments with the provision that the rates would be subject to review after a period 

of 1 8 months (Minister of Health, 1999). In summary, participating physicians would receive a 

blended compensation package with three streams of payments: (1) fknds for capitated services 

to enrolled patients, (2) payments for excluded services for al1 patients, and (3) payments for 

capitated services to non-enrolled patients (Graham, 1998b). 

Apparently, there has been some concern that the income of physicians who participate in 

the MOH-OMA pilot study might be adversely aflected as a result o f  the transition to a new 

system of remuneration. The OMA Working Group on Primary Care Reform is currently 

evaluating strategies such as nsk-pools to ensure income stability. On April 1, 1999 this MOH- 

OMA project received $18.4 million fiom Health Canada under the Health Transition Fund 

(Heal th Canada, 19994). 

In summary, there is evidence fiom across Canada that governments and physicians are 

interested in evaluating alternative methods of paying for medical services. When a national 

stakeholder analysis was conducted in the early 1990s, the primary culpnt cited as the problem 



with medical resource policy was the FFS approach to remuneration (Stoddart & Barer, 1992). 

There have been a number of position papers put forward by national and provincial 

organizations as well as policy analyst groups declaring various visions of pnmary care and 

physician payment refom. One of the themes that immerges when these documents are 

reviewed is the use of capitation. Proposals recommend that capitation be combined with 

performance rewards (Birch et al., 1994; FederaVProvinciaVTerritorial Advisory Cornmittee on 

Health Services, 1995), incentive payments (Forster et al., 1994; PCCCAR, 1996), program 

budgets (PCCCAR, 1 W6), or FFS (Graham, 1997; PCCCAR, 1996). Alternatively, capitation 

could be incorporated into a formula that would be designed to allocate financial resources 

among health regions (Alberta Health, 1999; Saskatchewan Health, 1994) or determine billing 

thresholds (Graham, 1997; PCCCAR, 1996). 

It is recognized that capitation rates must be adjusted to account for the relative needs of 

different populations, but most proposals simply make this recomrnendation without declaring 

the adjusters that should be used - other than age and gender. In addition, it is often not clear 

whether stakeholders support capitation on the basis of geographically-defined populations or 

whether residents will roster with capitated health care organizations that compete for enrollees. 

This distinction is important as the second scenario creates opportunities for risk-selection, which 

has direct implications for the selection of capitation rate adjusters. 



3.0.0.Purpose and Objectives 

The purpose of this research project was to identiQ and evaluate capitation rate adjusters 

that could be used to huid a farnily practice for the provision of primary care services for rostered 

adults. The objectives of this project were to evaluate the use oE 

1. Age and gender as rate adjusters. 

2. Age, gender and other individual characteristics as rate adjusters. 

3. Age, gender, other individual characteristics and cornmunity attributes as rate 

adjusters. 

4. Age, gender and cornmunity attributes as rate adjusters. 

3.1.0. Research Questions and Hypotheses 

What are the relative contributions of vanous individual-level (predisposing, enabling, 

and need), provider-related and community-level enabling characteristics to explaining 

variability in physician resource utilization between individuals and groups? 

Hypothesis 1: Age and gender (hereinafter referred to as a base model) will be significant 

determinants of physician resource utilization afier controlling for provider- 

related characteristics. 

Hypofhesis 2: Measures of need will explain more of the variability in the use of physician 

services than individual-Ievel predisposing factors, enabling characteristics, and/or 

cornmunity-Ievel characteristics. 

Given tbat it may not be feasible fiom a policy perspective to collect numerous 

individual-level measures, which individual-level variables and/or measures of community-level 

enabl ing characteristics make the most significant contribution to a base model? 

Hypothesis 3: The inclusion of individual-level (predisposing, enabling and need) and 

comrnunity-level enabling variables other than age and gender will significantly 

irnprove the performance of the base model. 

Given that it may not be feasibIe fiom a policy perspective to collect individual-level 

measures other than age and gender, do area-based measures improve the performance of the 

base model? 

Nypoihesis 4: The inclusion of cornmunity-level enabling variables will significantly improve 

the performance of the base model. 



3.2.0. Application of the Behavioural Model to Prirnary Care Capitation 

The 1998 version of the Behavioural Model was selected as a theoretical framework for 

understanding the range of determinants that may influence how individuals, corn a defined 

population, use prirnary care physician services. The variables selected for evaluation as 

potential rate adjusters included individual attributes (i-e., predisposing, enabling and need 

factors) and comxnunity charactenstics. As the Behavioural Model identified other potential 

determinants of health service utili7ation, these factors were either controlled through the 

research design or statistically if participants varied in their exposure. Figure 8 depicts the 

variables evaluated in this project and this illustration is located at the end of the chapter. 

When evaluating individual attributes and community characteristics for their 

appropriateness as adjusters, consideration was given to face validity, feasibility of data 

collection (i.e., current availability, the size of new investment in data infiastniçture, 

administrative costs), measurement properties (i.e., reliability, fiequency, stability, sensitivity to 

change), resistance to manipulation (i.e., 'gameability'), presence of perverse incentives, and 

predictive accuracy at the individual- and group-Ievel. These are the criteria that have been used 

by others who have evaluated the suitability of different rate adjusters (e-g., Epstein & Cumella, 

1988; Hutchison et al., 1999). This section provides an overview of the application of the 

Behavioural Model to this research project and examines the majority of these criteria. Sections 

3.3.0. and 3.4.0. address the predictive accuracy of these variables at the individual- and group- 

level. 

3.2.1. Health Delivery System and Environmental Characteristics 

Phillips et al. (1998) suggested that characteristics of the health care delivery system 

influence health behaviour, personal health choices, and the use of health services. All 

participants and providers in this study were subject to the same health policies', resources, 

organizational and financial arrar.gements, as these individuals were recruited fiom one family 

practice and patients resided in communities that were located close to the research site. While 

participants and providers did not Vary in their exposure to these health system determinants, the 

results of this study must be understood in the context of these contextual influences. 

' Unless there exists intra-institutional biases. 

8 1 



Phillips et al. (1998) suggested that: (a) other environmental characteristics such as the 

economic climate and relative wealth of a region are determinants of health behaviour and 

service utilization, and (b) these effects exist secondary to the geographic location of a 

population. In the context of this research project, participants were considered to be influenced 

by the same macro-economic environment - in other words, al1 individuals were exposed to the 

economic environment of Ontario and Canada. These individuals, however, resided in different 

cornrnunities and were thereby exposed to different socioeconomic contexts by the virtue of the 

fact that they lived in households in different regions of Toronto. Phillips et al. (1998) suggested 

that when environmental determinants are measured at the level of the community in which 

individuals reside, they are considered to be community-level enabling variables. 

3.2.2. Community-Level Enabling Variables 

The cornmunity characteristics that were evaluated for potential use as rate adjusters 

included unemployment rates, govemment transfer payments as a proportion of total income, 

average dwelling value, female labour force participation rates, average income, median income, 

average census family income, median census family income, average income of private 

households, median income of private households, and the incidence of low income of the 

population in private households. These variables were seIected based on evidence regarding a 

Iink between these contextual characteristics and health andior service utilization. 

Unemployment and Participation Rates. There is evidence of a link between 

unemployment and il1 health. Systernatic reviews of the international literature conclude that 

unemployment is linked to mortality and morbidity (Canadian Public Health Association, 1996; 

Jin, Shah & Svoboda, 1995; Lavis et al*, 1998b), and unemployment rates have been identified a 

significant determinant of rates of mortality in Canada (Adams, 198 1; Wolfson et al., 1999). 

Unemployment and labour force participation rates have been proposed as indicators for 

monitoring non-medical determinants of health among Canadian communities (Canadian 

Institute for Health Information, 1999). 

Associations between unemployment or labour force participation rates and health service 

utilization rates at the community-level provide no confirmation that individuals who are 

unemployed are the people who are experiencing health problems (Avison, 1998). Turner 

(1 995), however, found evidence of a significant interaction between individual-level 

employment status and the unemployment rate of a community and concluded that the health 



effects of joblessness increased with higher unemployment rates. Campbell et al. (1 99 1, p. 753) 

suggested that unemployment rates act "as a marker of both rnaterial and social deprivation, not 

among the unemployed but for the community as a whole". 

Unemployment rates have been used or proposed as rate adjusters in other jurisdictions. 

The unemployment rate of a community is one of eight variables included in the Jarrnan Index, 

which is a measure of social deprivation that has been used in England, Wales and Scotland to 

adjust primary care payments (Delamothe, 1990; Jarman, 199 1).2 The Carstairs and Townsend 

Indices have been proposed as alternatives to the Jarman Index due to their measurement 

properties, and both of these indices include unemployment as a variable (Campbell, 1 99 1 ; Ben- 

Shlomo, White & McKeigue, 1992). In fact, unemployment rates have been proposed as an 

alternative to the Jarman Index, as these rates explain more of the variability in rates of general 

practice visits, hospital admissions and mortality rates (Campbell, Radford & Burton, 199 1; 

Carlisle, Johnstone & Pearson, 1993). Unemployment and fernale labour force participation rates 

are both components of the Socio-Economic Risk Index (SERI) that was developed in Manitoba 

as an index of health status and need for services. The SERI has been proposed as a rate adjuster, 

if the Government of Manitoba decided to fund regional health authorities for the provisions of 

physician services (Frohlich & Mustard, 1996; 1997; Mustard & Frohlich, 1995). 

Income and Relative Wealth. There is evidence of a link between income, health and 

service utilization. The level and distribution of persona1 andor household income between 

individuals and communities have been identified as determinants of rates of morbidity, mortality 

and the use of health services (Kennedy et al., 1998; Lynch et al., 1997; Mustard et al., 1997; 

Wol fson et al., 1993; 1999). In addition, the incidence of low income has been proposed as an 

indicator for monitoring non-medical determinants of health among Canadian communities 

(Canadian Institute for Health Information, 1999). 

Associations between area-based measures of economic context, income or the 

distribution of wealth and rates of health service utilization provide no confirmation that 

individuals who are unemployed or have low income are the people who experience health 

probtems. Research conducted in Manitoba, however, contributes evidence that the inverse 

* Unemployment rates have also been used in England between 1995 and 1999 to risk-adjust 
funds allocated to regional authorities for acute and general inpatient services (Diderichsen et al., 
1997; Smith et al., 1994; 1996). 



income gradient in health status that is observed at the community-level accurately characterizes 

relationships at the household-level (Mustard et al., 1999). In addition, research that has been 

conducted in Ontano provides evidence that the median household income of cornmunities was a 

signiticant determinant of individual-level variability in oral health behaviours and the likelihood 

of visiting a dentist, and these results held true even afier controlling for the effects of self- 

reported household income (Locker, Payne & Ford, 1996; Locker & Ford, 1996). 

While comrnunity-level indicators of income reflect socioeconomic environments, 

research suggests that it may be appropriate to use these measures as proxies for individual-level 

income when the latter are not available (Mustard et al., 1999; Krieger, 1992)- While rnean 

househoid income is not a good predictor of self-reported income among a sample of adults in 

Ontario, this community-level measure predicted as much variation in oral health outcornes and 

behaviours as did individual-level measures of income (Locker & Ford, 1996). Therefore, as 

measures of income were not available for patient participants in this study, community-level 

indicators of relative wealth were evaluated as indicators of economic context and persona1 

circumstance. 

Individual-level measures of income have been used in enrollment-based capitation 

funding formula in other jurisdictions. For exarnple, the primary care capitation formula used in 

New Zealand adjusts for an individual's level of  income (Hutchison et al., 1999).' In addition, 

the capitation formula used in the United States to pay for Medicare beneficiaries who enroll in 

Health Maintenance Organizations also adjusts for an individual's incorne: 

The use of census data to derive measures of employment and income for rate adjustment 

purposes is desirable from a number of perspectives, but it also has limitations. For example, the 

feasibility of using census data is high as this information is currently available, and linkage of 

OHIP and census data would not require a substantial financial investrnent in primary data 

collection. In addition, census data is collected, aggregated and available for use through a 

process that is transparent, and the amount of time required for these procedures is declining. 

The adjuster accounts for whether or not an individual is a Community Service Card holder, 
and these cards are available to people of low income (Hutchison et al., 1999). 

4 The adjuster accounts for whether or not an individual is eligible for Medicaid - a program that 
insures low income Arnericans for health services. In the fbture, it is expected that the welfare 
status of an individual will be used as an adjuster (Hutchison et al., 1999). 



Aggregate measures are made available through public-use files, with the exception of measures 

of income in small communities. The use of census data for rate adjustrnent would, however, 

require accurate information on the residence of beneficiaries. As the residential location of 

emollees would impact the arnount of payment received by capitated providers, these 

organizations would have an incentive to ensure that the Ministry maintained cotnplete and 

accurate data on postal codes. In addition, the rates paid to providers who enrolled individuals 

who do not have a residential address would need to be determined. 

The census is only conducted every five years, although between-census projections could 

be used to derive annual estimates of rates. An infiequent data collection period, however, has 

implications for the timeliness of information and the validity of measures between each census. 

Although the unemployrnent rates used in this study were derived from the 1996 Census, these 

rates are available on a monthly basis (Lavis et al., 1998). Measures of income, however, could 

only be compiled every five years or estimated. 

The degree to which measures derived fiom the census are stabIe over time is difficult to 

measure, as change in rates may reflect tme differences in a community or simply measurement 

error. Frohlich and Carriere (1997, p. 4) recognized that census data "contain significant 

rounding, sampling and perhaps systematic error" and evaluated the stability of a rate adjustment 

formula using these data. These researchers recommended that data fiom more than one time 

period be used to create rolling averages for use in resource allocation formulae. 

Area-based indices of health that were derived fiom national household survey data are 

used as adjusters in the Netherlands - where individuals selectively roster with competing 

capitated insurers. Therefore, community-level measures of health are attributed to individuak 

(van de Ven et al., 1994). Although the Canadian government currently conducts surveys to 

assess and monitor health, the sampling strategies used in these evaluations are only 

representative of provincial jurisdictions and large regional health districts. While Statistics 

Canada is initiating a nation-wide, community-based swvey - the Canadian Community Health 

Survey (CCHS) - to provide regular and timely cross-sectional estimates of health deterrninants, 

health s tatu and health system utilization, this data will only be available for 130 health regions 

rather than smaller geographic units (S tatistics Canada, 1999). 

The 1996 Census contained new questions on disability, but Statistics Canada (1997, p. 

1 1) warned that information derived fiom these items should be used with caution as 



"comparisons of 1986 and 199 1 disability data fiom the Health and Activity Limitation Survey 

and fiom the census indicated that there are major differences in the two data sources". While 

these items likely hold potential as rate adjusters, this information was only collected fkom a 20 

percent sample of households. Therefore, information obtained €tom this type of census question 

necessitates that area-based measures of health be attributed to individuals, unless capitation is 

established on the basis of geographically-defined rosters. Hutchison et al. (1 999) suggested that 

obtaining health status information for the entire population every five years as part of the census 

for the purpose of rate adjustment rnay be feasible.' 

The use of some ara-based measures fiom the census as adjusters rnay hold more 

political appeal than others. Indicators that measure sectors of the economy over which 

governments are expected to assume direct accountability, such as unemployrnent rates, rnay not 

be politically attractive. Alternativety, measures that rnay have face validity fiom the public's 

perspective, such as the incidence of low income, rnay be more appealing. Govemments may, 

however, opt to avoid adjusting for non-medical determinants of service use that the pubiic 

doesn't directly associate with health. For example, the Resource Allocation Working Party in 

England avoided using non-health adjusters "in order not to provide excuses for not remedying 

the cause" (Holland, 1998, p. 939). 

3.2.3. Individual-Provider Related Variables 

Phillips et al. (1998) suggested that provider-related variables include: (a) the 

characteristics of individual practitioners that interact with patient characteristics to influence 

utilization, and (b) the patient factors that rnay be influenced by providers. In the context of this 

research project, individual-provider related determinants of utitization were controlled by the 

research design and statistically. For example, the use of an eligibility criterion requiring that 

patient participants consider themselves rostered to a physician provided a control for between- 

subject vanability in one type of provider-related variable - namely having a regular source of 

care. Having a regular source of care was identified as a provider-related determinant of 

utilization according to the Behavioural Mode1 (Phillips et al., 1998), and evidence derived fiom 

research conducted in Canada supports t his theoretical proposition (Dunlop, 1 998). There fore, 

the inclusion of this eligibility cnterion in the research design provided a control for some 

Nahlrally, this type of data could also be used for other important policy initiatives. 



provider-related characteristics. IRformation identifying the primary physician was also entered 

into multivanable models to statistically control for influences that related to specific 

practitioners. 

3.2.4. Population Characteristics 

The predisposing charactenstics of individuals that were evaluated for potential use as 

rate adjusters included age, gender, marital status, the number of adults at home, educational 

stahis, work status, and country of birth. Enabling resources included the use of English as the 

primary language in the home. Characteristics of need included perceived health and disability, 

activity limitation, and the use of hospital and primary care services in the preceding year. 

Age and Gender. Hutchison et al. (1999) argued that "age and gender adjustment (while 

insuficient) will almost always be an appropriate starting point for health care capitation 

formulae" (p. 20). Evidence from recent research conducted in Ontario supports the notion that 

age and gender are determinants of primary care physician use, as both characteristics have been 

identified as determinants of whether or not an individual will visit a general practitioner in a one 

year period and the fiequency of visits among those who make at least one (Mclsaac, Goel & 

Naylor, 1997). In Manitoba there is evidence of gender differences in annual expenditures on 

physician services, particularly among individuals between 20 and 50 years of age (Mustardl 

Kaufert, Kozyrskyj & Mayer, 1998). 

Age and gender are used in primary care capitation formula in Alberta (e-g., Tripartite 

Pilot Projects), British Columbia (e.g., Primary Care Demonstration Project), Ontario (e.g., 

Health Service Organizations and Primary Care Reform Project), Saskatchewan (e-g., Alternative 

Payments and Resource Planning) and Finland (e.g., Population Responsibility Program) 

(Hutchison et al., 1999). Capitated primary care environments in the Netherlands, Nonvay, and 

the United Kingdom adjust for age, but do not adjust payments on the basis of gender (Hutchison 

ct al., 1999)~~  

It is expected that the use of age ai7d gender as rate adjusters has face validity from the 

public's perspective and is feasible from an administrative perspective. As this type of 

information is currently available, the use of these adjusters would not require a substantial 

Providers in these jurisdictions compete to roster enrollees. and individuals are able to select 
from an array of capitated pmviden (Hutchison et al., 1999). Recent refoms in England and 
Wales, however, wi t l result in more geographically-based primary care groups (Groves, 1999). 



investment in data infrastructures. Research on the completeness and accuracy of administrative 

databases suggests that this type of demographic information is of high quality in Canadian data 

sets (Williams & Young, 1996). 

Marital Status & Nurnber of Adulrs in the Home. There is conflicting evidence in Canada 

regarding the significance of marital status as a determinant of the incidence of a visit to a 

physician and the fiequency of visits among those who make at least one (Birch et al., 1993; 

Broyles et al., 1983; McIsaac et al., 1997). Marital statu has, however, been identified as a 

significant determinant of self-ratings of poor health (Kennedy, Kawachi, G l a s  & Prothrow- 

Smith, 1 998), as well as the incidence and frequenc y of physician contacts in other jwisdictions 

(Joung, van der Meer & Mackenbach, 1995; Wolinsky, 1978). The size of a family and the 

presence of others in the home have been identified as determinants of self-rated healtb (Kennedy 

et al., 1998), the fiequency of visits arnong those who contact a physician at least once (Stoller, 

l982), and the number of annual visits to a general practitioner (Arling, 1985; Wolinsky, 1978). 

Educational Status. Research evidence suggests that there is a relationship between the 

educational status of Canadians and their morbidity and mortality (Hay, 1988; Mustard et al., 

1997), and similar results have been found in other jurisdictions (Kennedy et al., 1998). In fact, 

an adult's educational status is typically viewed as a stable, long-term marker of socioeconomic 

status as education attainment is usually set early in life (Hay, 1988; Mustard et al., 1997). 

There is conflicting evidence regarding the significance of the educational status of 

Canadians as a deteminant of: (a) the incidence of a visit to a physician (Birch et al., 1993; 

McIsaac et al., 1997; Stoller, l982), or (b) the fiequency of annual visits among those who make 

at least one (Birch et al., 1993; Stoller, 1982). Educational status has been identified as a 

determinant of the fiequency of annual visits to a physician in the United States (Andersen & 

Aday, 1978; Arling, 1985), and recent evidence suggests that the educational status of Ontario 

residents is a significant determinant of the incidence of a visit to a general practitioner and the 

frequency of visits among those who make at least one (McIsaac et al., 1997)- 

Work Starus. There is evidence of a link between employment, health and health service 

utilization. The employrnent status of Canadians has been identified as a significant determinant 

of: (a) the incidence of a visit to a physician (Birch et al., 1993; Dunlop, 1998), (b) the frequency 

of visits among those who made at least one (Birch et al., 1993), (c) the number of visits per 

annum to a physician (D'Arcy, 1986; D' Arcy & Siddique, 1985; Jin et al., 1995), and (d) high- 



use of general practitioner services among Canadians (Dunlop, 1998). The employment status of 

Ontario residents bas been identi fied as a significant determinant of high-use of general 

practitioner services among men (McIsaac et al., 1993). 

Counrry of Birth. Research evidence from Ontario suggests that immigrants, in 

cornparison to Canadian-born residents, have slightly higher contact rates with general 

practitioners afier controlling for age and self-rated health status (Wen, GoeI & Williams, 1994). 

Information derived fiom nation-wide surveys, however, suggested that recent immigrants tend 

to be in better health than Canadian-born residents. By cornparison, the longer that an immigrant 

lives in this country the more their health resembled that of their Canadian-boni counterparts 

(Chen, Wilkins & Ng, 1996; Federal, Provincial and Territorial Advisory Cornmittee on 

Population Health, 1999b). 

Immigration status has been used as a rate adjuster in other jurisdictions. The National 

Health Service used an area-based rneasure of the proportion of the population born in 'New 

Commonwealth' in a funding formula to alIocate resources to regional authorities for psychiatrie 

services between 1995 and 1999 (Diderichsen et al., 1997). This same adjuster was used in a 

formula to allocate fûnds to health authorities for community-based services in England between 

1997 and 1999 (Buckingham & Freeman, 1997). 

The feasibility of using information on the marital, employment, and immigration status 

and social support available to Ontario residents is low as this type of data are currently not 

available to the Ministry of Health. Therefore, the use of any of these characteristics as rate 

adjusters would require a large investrnent in a data development and maintenance. Annuai 

administrative costs of this type of primary data collection would be high, but may or may not be 

as high as the administrative costs of the current fee-for-service system. As data collection 

would Iikely occur during a visit to a physician, information on high-users would be more 

accurate than low- or non-users. The face validity of marital status fiom the public's perspective 

is likely to be low, relative to the employrnent and immigration adjusters. Alternatively, the face 

validity of the last adjuster rnay Vary depending on whether more or less money is paid for 

individuals who are born abroad. 

Home Longuage. According to the Behavioral Model, 'enabling resource' variables 

include those characteristics that impact the means and/or resources that individuals have 

available to them for the use of services. Researchers in Ontario have suggested that culture and 



language may impact the use of healtb care services, as residents from immigrant or 

ethnic/cultural groups report higher rates of contact with general practitioners, similar rates of 

contact with specialists and lower use of emergency departments compared to individuals bom in 

Canada (Wen, Goel & Williams, 1994). 

The results of a pilot study conducted at the research site suggested that individuals who 

were immigrants were four times more likely to be high-uses of physician services (Le., six or 

more visits per year) than individuals born in Canada, When presented with this information, the 

Farnily Physician-in-Chief at the practice speculated that immigrants were more likely to be high- 

users due to language barciers. "In instances where language was an issue, more visits may result 

because the patient remained anxious and uncertain as to the nature andor management of their 

illness" (persona1 communication, P. Ellison, December, 1997). 

The feasibility of using information on the home language of Ontario residents is low, as 

this type of data would require an investment in infrastructure for primary data collection. In 

addition, measurement error and 'gameability ' are high relative to other potential adjusters. For 

exarnple, the proportion of individuals in Toronto who speak a language other than English is 

high, and it is likely that multi-lingual families may use more than one language in the home. 

The face validity of this type of adjuster is likely to be moderate, particularly considenng that 

publically funded health services should be available in Canada's two oficial languages. 

Health Status. The measures of need that were evaluated for potential use as rate 

adjusters included health status, disability status, activity limitation, pnor utilization of primary 

care, and prior hospitalizations. Research that has been conducted in Ontario, elsewhere in 

Canada and abroad provides strong evidence of a link between needs for health services and use 

of health services. In fact, characteristics of need have been identified as the strongest 

determinant of health service utilization in Canada (Birch et al., 1993; Dunlop, 1998; McIsaac et 

al., 1997) and abroad (Bice & White, 1969; Sharp, Ross & Cockerharn, 1983; Wolinsky, 1978). 

The self-rated health status of Ontario residents has been identified as a significant 

determinant of the incidence of a visit to a general practitioner, the incidence of an emergency 

room visit, and hi&-use of physician services or emergency departments (Brown & Goel, 1993; 

McIsaac et al., 1997). In addition, the self-rated health status of Canadians has been identified as 

a significant determinant of the frequency of visits among those who visit at least once (Birch et 



al., 1993) and total annual visits to a physician (Roos & Shapiro, 198 1). Similar conclusions 

have been reached in other jurisdictions (Andersen & Aday, 1978; Wolinsw, 1978). 

Epstein and Cumella (1988) conducted a systematic review of the literature and 

determined that self-rated health status reacbed statistical significance 94 percent of the time 

(1  5/16 instances tested) when predicting ambulatory care utilization. Evidence fiom research 

conducted in the United Status suggested that adding information on self-rated health to an age 

and gender formula improved the explanatory power of multivariable models predicting annual 

expenditures on health services (Fowles et al., 1996; Newhouse et al., 1989; Parkerson, 

Broadhead & Tse, 1995). 

Disabiky Status. Self-reported disability status was evaluated for its potential use as a 

rate adjuster. Researchers have proposed that this measure of need be incorporated to capitation 

formula in other jurisdictions, due to its explanatory power when predicting total annual health 

expenditures (Hornbrook & Goodman, 1996; Newhouse, 1986; Schauffler et al., 1992; Thomas 

& Lichtenstein, 1986). Empirical evidence has led some to argue that "disability status seems 

like a nearly ideal nsk adjuster"(van de Ven et al., 1994, p. 125). This adjuster has been included 

in a capitation formula in the Netherlands. 

After conducting a systematic review of the Iiterature, Epstein and Cumella (1988) 

determined that disability status reached statistical signi ficance 59 percent of the time (20/34 

instances tested) when predicting ambulatory care utilization. Self-rated disability status a d o r  

the presence or absence of chronic conditions has been identified as significant determinants of 

the incidence of a physician visit, the frequency of visits among those who make at least one, and 

annual expenditures on these services in Canada (Broyles et al., 1983; Roos et al., 1998). Similar 

conclusions have been reached in other jurisdictions (Arling, 1985; Wolinsky, 1978; van Vliet & 

van de Ven, 1992). 

Activity Limitation. Self-reported activity limitation was also evaluated for its potential 

use as a rate adjuster. Measures of limitation in activities of daily living have been identified as 

determinants of the incidence of a visit to a physician (Stoller, 1982), the frequency of visits 

among those who visited at least once (Broyles et al., 1983; Stoller, 1982), and visits per annum 

(Wolinsky, 1978). 

The use of self-rated health status, disability status andior activity limitation as rate 

adjusters would likely have the highest face validity from the perspective of the public and 



providers. The feasibility of using this type of information, however, is low as al1 of these 

measures of need would require a large investment in data infiastmctures. The expense of data 

collection andor independent audits of these indicators would be substantial, as subjective 

measures may be susceptible to potential h u d  (Newhouse et al., 1989). 

The use of standardized instruments to assess the health and disability status of enrollees 

would provide a means by which providers and payers could measure and rnonitor unmet needs, 

and offer a "uniform metric across al1 diseases and health problems" (Hombrook & Goodman, 

1995, p. 68). As standardized assessrnent of self-rated health statu, disability or activity 

limitation would not require that rostered populations access services, these measures of need 

might be less sensitive to selection bias than adjusters derived from utilization data (Hombrook 

& Goodman, 1995). Newhouse (1998), however, argued that the addition of information on 

health status to a multivariate mode1 was just as accurate at predicting annual expenditures as a 

formula denved fiom the use of diagnostic information derived from administrative data. 

Unfortunately, the use of a health status measure for rate adjustrnent may create adverse 

incentives for practitioners who improve the health of their population at a faster rate than others, 

becôuse these providers would be financially penalized with lower allocations in future time 

periods. 

Prior Year Visits & Hospital Utiiizarion. Research evidence consistently suggests that 

prior use of services is a "potent determinant of subsequent use" (Starfield, 1998, p. 795). 

Research conducted in Canada suggested that hospital admission andor the frequency of mental 

health visits in the preceding year were significant determinanis of the fiequency of visits to a 

physician (Roos & Shapiro, 198 1; Roos et al., 1998). In addition, measures of prior utilization 

invanably made a signiticant contribution to explaining individual-level variability in total 

annuaI expenditures on health services (Andersen et al., 1990; Ash et al., 1989; Beebe, Lubitz & 

Eggers, 1985; Epstein & Cumella, 1988; Newhouse et al., 1989; Thomas & Lichtenstein, 1986; 

van Vliet & van de Ven, 1992; 1993). Researchers that have used measures of pnor utilization to 

predict hture utilization of health services and proposed the use of these indicators in capitation 

formula have documented the explanatory power of information on: 

1. Pnor year total costs, inpatient costs andor outpatient costs (Anderson, Cantor, 

Steinberg & Holloway, 1986; Ash, Porell, Gruenberg, Sawitz & Beiser, 1989; 



Newhouse et al., 1989; Thomas & Lichtenstein, 1986; van Vliet & van de Ven, 19%; 

1993). 

2. The presence or absence of a hospital admission (Ash et al., 1989; Beebe et al., 1985; 

Lubitz et al., 1985; Schaumer, Howland & Cobb, 1992; Thomas & Lichtenstein, 

1986). 

3. The number of pnor admissions to a hospital (Beebe, Lubitz & Eggen, 1985; 

Thomas & Lichtenstein, 1986). 

4. The number of days spent in a hospital (Beebe et al., 1985; Thomas & Lichtenstein, 

1986). 

5. The level of ambulatory care use or fiequency of physician consults (Anderson et al., 

1990; Schauffler et al., 1992; Thomas & Lichtenstein, 1986; van Vliet & van de Ven, 

1993). 

Prior use adjusters have been used, evaluated or recomrnended in other jurisdictions. The 

primary care capitation fùnding formula used in New Zealand adjusts rates on the b a i s  of 

whether or not an individual holds a 'High Use Health Card'.' Eligibility for this card is based 

on the annual number of consultations with a general practitioner (Hutchison et al., 1999). The 

Primary Care Demonstration Project in British Columbia adjusts capitation rates on the basis of 

age, gender and information denved from in-patient and ambulatory care visits. Researchers in 

British Columbia now recognize and will be evaluating bias in data due to access and use 

(persona1 communication, R. Reid, 1 9 9 9 ) ~ ~  While the capitation rate formula used by the 

Amencan government to pay providers who compete to enroll Medicare beneficiaries does not 

include information derived from prior utilization, researchers and policy advisors had 

recommended that administrative data derived from hospitalization be used for rate adjustment 

(Ash et al., 1989; Newhouse et al., 1997; Newhouse, 1998; Ellis & Ash, 1995; Ellis et al., 1996; 

Weiner et al., 1996). 

' Other adjusters include age, gender, and Iow income status. 

* Diagnostic information are more readily available for high-users than low-users, and no 
information is available on the medical conditions of  individuats who do not visit dunng the time 
period in which the adjuster is constnicted. In the case of Adjusted Clinical Groups which are 
being piloted in British Columbia, diagnostic information is collected from one year of 
administrative data. 



While some researchers have proposed that data on pior ambulatory care usage, hospital 

admission and/or historic expenditures be incorporated into capitation formula, others have 

argued that "the problem with using prior use as a predictor, especially when resource allocations 

are based on it, is that it is highly amenable to manipulation by practitioners, whose 

recommendations for follow-up appointments leads to about 40 percent of al1 visits" (Stadield, 

1998, p. 795). 

The use of the measures of prior utilization as rate adjusters would require longitudinal 

linkage of individual-level OHIP data, or linkage of OHIP data with hospital discharge abstracts. 

Although information on prior utilization would require a smaller investment in a data 

infrastmcture than other measures of need, these adjusters may have less face validity £tom the 

public and provider perspectives. 



Figure 8 

Independent and Dependent Variables Incorporaicd into the Utilkation Mode1 Proposed by Phillips et al. (1998) 
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33.0 Research Methods 

3.3.1. Research Design, Unit of Analysis, and Ethics Approval 

3.3.1 .a. Research Design 

A cross-sectional research design that involved stratified sampling (hereinafier referred to 

as the "Medical Minutes study") was used to explain variability in the amount of time that 

physicians spend providing medical services for one encounter with a patient. This measure of 

physician resource utilization was selected as time is one of the major resources consumed 

dunng the provision of medical services (RBRVS Commission of Ontario, 1997). 

Alternative measures of physician resource utilization were also collected for individual 

patients - the total annual OHIP payments and the number of annual visits. This portion of the 

project was conducted using a survey research method that involved a stratified, random 

sampling strategy (hereinafier referred to as the "VisitPayment study"). The information derived 

from a mailed questionnaire was linked with retrospective, administrative billing data. 

3.3.l.b. Unit of Analyses 

As described in the chapter on rate adjustment, in an environment where capitated 

providers' roster a sarnple of residents fkom a geographic region, risk-adjustment is needed to 

account for the variability between individuals. Therefore, the unit of analysis was an individual 

and adults rostered to the fmily practice research site were the population of interest. For the 

purpose of this study, individuals were considered to be rostered when they demonstrated that 

they used the Department of Family and Community Medicine, Toronto, Canada as their 

predominant source of primary care services. 

3.3.l.c. Ethics Approval 

The Medical Minutes study involved the compilation of social, demographic, health, and 

billing information on each participant, as well as the amount of time that their physician spent 

providing medical services. Patients who participated in this portion of this research project 

were informed about the project, agreed to partake in the study, and signed a consent form. The 

receptionists at the Department of Family and Community Medicine were provided with a 

written description of the protocol in order to secure informed consent from eligible patients. 

The physicians and residents who collected data regarding the amount of time they spent 

providing rnedical services were informed about the project either verbally or by memorandum. 

Therefore, the submission of information from these providers on the amount of time they spent 



providing medical services was considered as their consent to participate in the medical minutes 

study. 

The Visit/Payrnent study involved the compilation of social, demographic, health, and 

billing information on each participant. Al1 of this information is routinely collected fiom adult 

patients by administrative and clinical personnel at the practice. In addition, a statement on the 

questionnaire that was used to solicit this information indicated that the data derived fiom this 

process could be analyzed "to help us better understand the populations we service, and perhaps 

plan special programs". For the purpose of this project, this information was linked with billing 

data to better understand the populations serviced by the practice. Telephone and mail 

solicitation of data was conducted to update social, demographic and health information and 

minimize missing data elements. The entire OHIP record for an individual was not accessed 

from the Ontario MOH, but billing data from the practice was used. The submission of a 

completed questionnaire was considered as consent. 

This project received approval fiom the Executive of The Toronto Hospital Cornmittee 

for Research on Human Subjects on June 6, 1998 and the Oflice of Research Services at the 

University of Toronto on July 2 1, 1998.' A copy of the research proposa1 that was submitted for 

ethics review is provided in Appendix B, and the two approvals are provided in Appendix C. 

The consent form used for this study is in Appendix D. 

3.3.2. Study Participants 

3.3.2.a. Research Site 

The Department of Family and Community Medicine at the University Health Network 

served as the research site. The Department is located in southwestern Toronto and is a large, 

academic, farnily practice that provides prirnary care services to approximately 13,000 

individuals annually. The physicians who work at the practice offer educational experiences to 

first and second year residents. Staff physicians bill OHIP for services provided by residents 

under their supervision.* 

The Toronto Hospital merged with other health service organizations to become a part o f  the 
'University Health Network' in mid- 1999. 

* When a physician resident provides a service at the practice, they complete a Service 
Encounter Fonn that is CO-signed by their clinical supervisor. The information contained on this 
form is used by a billing clerk to electronically submit claims to the OHIP. 



Eleven physicians (hereinafker referred to as regular physicians) and the residents they 

supervised participated in the study. The 1 1 practitioners were chosen as they held routine office 

hours at the Department of Family and Community Medicine throughout the period of data 

collection.' While there were a nurnber of other doctors who work at the practice, these 

individuals either did not provide care to patients during the entire period of data collection, or 

delivered services on an ad hoc, part-time basis. The residents supervised by the 11 practitioners 

were also included as participants as: (a) identifiers would be used to control for individual 

provider-level influences on the amount of time physicians or residents spent with patients (Le., 

Medical Minutes study), and (b) it would be impossible to distinguish the care provided by 

residents from that which was provided by their supervisors using retrospective billing data (Le., 

visitlpayrnent study). 

During the period of time when the Medical Minutes study was conducted, the 

Department of Family and Community Medicine offered primary care services during daytime 

hours from Monday to Friday and evening hours from Monday to Thursday. The farnily practice 

was divided into three multi-disciplinary work groups: Red Tearn, Blue Team and Green Team. 

Although registered nurses, a registered practical nurse and physician residents were assigned to 

each team, some of these individuals rotated arnong teams during different work shifts. There 

were similar work routines arnong the teams, and they al1 shared an administrative supervisor and 

medical record staff. 

The Department of Family and Community Medicine bas used computerized information 

systems for over 10 years and has collected information on the social, demographic and health 

profiles of their patients since 1996. Prior to this current project, these data were used for 

clinical and administrative purposes but not for research endeavors. 

3.3.2.b. Subjects 

This project involved the recruitment of two groups of adults: (a) a stratified, cross- 

sectional sample, and (b) a stratified, random sample. The first sarnple was recmited to assess 

the rdationship between the characteristics of patients and the arnount of time physicians spent 

providing medical services for one encounter with a patient. The second sample was selected to 

The sine of the patient caseloads assigned to these participants during the pend  of this study 
varied from 225 to 960. 



assess the relationship between the characteristics of patients and their propensity to visit the 

practice, visits per aanurn, and annual payments made by OHIP to the practice on behalf of these 

beneficiaries. 

3.3.2.b.i. Medical Minutes Study 

A stratified, cross-section of patients was recniited between July 13, 1998 and October 

19, 1998 to identifi determinants of the amount of time physicians spent providing medical 

services. To be included in this sample, individuals must: (a) have visited the practice on at l e s t  

one pi-ior occasion; (b) had a regular physician as their designated primary provider4, (c) be 16 

years of age on or before July 1, 1998; and (d) signed a consent form. People who visited the 

practice for the first time were excluded from the sample due to the non-routine nature of their 

visit, and the fact that this may influence the amount of time their physicians spent providing 

medical services.' Patient participants were required to have one of the 1 1 regular physicians as 

their designated ptimary provider, although they may have received medical services fiom a 

resident who was supervised by one of these doctors. Participants in this study must have been 

old enough to provide informed consent. In addition, the Iiterature suggests that capitation rate 

adjusters may be different for children than adults (Ben-Shlomo, White & McKeigue, 1992; 

Fowler & Anderson, 1996; Newhouse, Sloss, Manning & Keeler, 1993). 

The sample was stratified by regular physicians in an attempt to ensure that the visits 

included in the sarnple: (a) were representative of the relative volume of services provided by 

these practitioners, and (b) did not over- or under-represent the practice pattems of certain 

doctors. If this had not been done, the data cotlection method that was used to obtain consent 

from patient participants and record the amount of time that physicians spent providing medical 

services would have resulted in data over- or under-representing the practice patterns of certain 

physicians. For example, regular physicians who worked on teams that had receptionists who 

were diligent in obtaining consent fiom patients would be over-represented without stratification. 

4 The administrative staff at the Department o f  Family and Comrnunity Medicine make a 
notation on each patient's clinical record to identim the physician who has historically assumed 
responsibility for providing care. This physician is the 'designated primary provider'. 

' Evidence fiom the literature supports this assumption (Kristiansen & Mooney, 1993; Smith et 
al., 1995; Wilson, 199 1). 



In addition, the physicians who were more diligent in recording the time they spent providing 

medical services would be over-represented without stratification. 

3.3.2.b.ü. Visit/Payment Study 

The sample fiame used for this portion of the project (i-e., the identification of 

detenninants of a visit, annual visits and annual charges) was constructed in June 1998 in an 

attempt to identiQ individuals who might be considered to be rostered to the Department of 

Family and Comuni ty  Medicine. For the purpose of this study, individuals are considered to be 

rostered when they demonstrate that they used the practice as their predominant source of 

primary care. Figure 9 highlights the inclusion criteria used to determine a patient's roster status. 

The clinical database at the Department of Family and Comrnunity Medicine was used to 

constmct the sample frame. To be included in the sample fiame individuals must have: (a) had a 

regular physician as their designated primary pr~vider ;~  (b) been 16 years of age or older at the 

b e g i ~ i n g  of the data collection period (Le., May 3 1, 1996); (c) registered to the practice prior to 

May 3 1, 1996;' (d) visited the practice between May 3 1, 1996 and June 1. 1998 '; (e) had a postal 

code indicating that they were a resident of Ontario; and ( f )  had a mailing address or postal code 

indicating that they did lived within commuting distance from T o r ~ n t o . ~  The final sarnple h m e  

included 4,245 individuals, which represents approximately 42 percent of al1 electronic clinical 

records. This sample frame was then stratified by age and gender and a random sample of 

individuals was selected based on these proportions. 

One of the inclusion criteria required that patient participants make limited use of other 

doctors for primary care services to ensure that participants considered themselves to be rostered 

It was important to exclude patients who did not have a regular physician as their designated 
provider, as individuals who registered with 'other doctors' at the Department would not have 
been able to access these practitioners whenever they needed primary care. 

' Patients were considered to be 'registered' at the family practice when they provide basic 
demographic (i.e., name, address, date of birth) information and their OHIP number. This occurs 
during a patient's first visit to the practice. 

' Researchers in Ontario found that 76 percent of adult males and 86 percent of adult females 
report at least one visit to a general practitioner over the course of a one year period (McIsaac, 
Goel & Naylor, 1993). Researchers in Manitoba report that 94 percent of residents of that 
province had at least one contact over a two year period (Tataryn, Roos & Black, 1995). 

Cases were excluded if their postal code did not begin with the letter "MW or "Lw. 



to the practice. Patients were asked "In the past 12 months, how many times have you visited a 

family doctor who does not work at this clinic?". The response categories included "O visits, 

visit, 2 visits, 3 or  more visits". As the exact volume of extemal physician resource use among 

individuals who visited another farnily doctor three or more times in the past year is uncertain 

(n=78), the final inclusion criteria for the Visiflayrnent study required that participants visit 

another family physician two or less tirnes in the preceding year. Results of one-way analysis of 

variance (ANOVA) indicated that individuals who did not visit a family doctor at another 

practice (n=S36), as well as those who visited another physician one (n=74), two (n=49) or three 

or more times (n=78) in the past year did not differ significantIy in terms of  totai annual OHIP 

payments ( f l 3 ,733 ]  = 385.  p=.45) or visits per annum ( f l3 ,733]  = 1.30, p=.27). Those who did 

not provide an answer to this question were excluded from the study, as  the extent to which these 

individuals used other farnily doctors could not be detennined.I0 The critena used to constnict 

the sample is summarized in Figure 9. 

'O In fact, results of one-way ANOVA indicated that those who did not respond to this question 
(n= 1 19) did not differ significantly fiom those who did not visit a family doctor at another clinic 
nor those who visited one of these practitioners one, two or three or more times in the past year - 
in terms of total annual OHIP payments (F[4,85 1 1  = 1.59, p=. 17) or visits pcr annum (fl4,85 11 = 
2.15, p . 0 7 ) .  



Figure 9 

Criteria for Selection of the Sarnple Frame and Participants - VisitPayment Study 

Individuals in the sample fiame must have: 

Had a regular physician as their designated primary provider;* 

Been 16 years of age or older as of May 3 1, 1996; 

Registered to the practice prior to May 3 1, 1996;* 

Visited the practice between May 3 1, 1996 and June 1, 1 W8;* 

Been an Ontario resident for OHXP biliing purposes; and 

Had a mailing address or postal code that indicated that they lived within 

commuting distance fiom the Department of Farnily and Community Medicine.* 

Participants must have: 

(a) Completed a sociai/demographic/health status questionnaire; 

(b) Answered the question regarding the extent to which they used a family doctor 

who does not work at the research site;* and 

(c) lndicated they had not used a family doctor at another practice more than twice in 

the past 12 month.* . 

Note. * These criteria were used to constmct a sarnple that represented people who might be considered 
rostered to the Department of Family and Community Medicine. 

3.3.3. Variables 

The measures of individuai attributes and comrnunity-enabling characteristics that 

were evaluated were selected for the following reasons: (a) the variable rnust have been included 

in the Behavioural Mode1 as a determinant of health service utilization, (b) research evidence 

lend support to the notion that the variable was a significant determinant of physician resource 

utilization, or (c) the variable may have been used in capitated jurisdictions where providers 

compete to roster enrollees. Naturally, the variables evaluated rnust have been available in the 

clinical or administrative database at the research site or in the public-use 1996 Census files corn 

Statistics Canada. 

Figure 8 in Section 3.2.0. provides a summary of the independent and dependent 

variables used in the analysis. Refer to Sections 1.1 .O. and 3.2.0. for a discussion regarding 

theoretical background. 



3.3.3.a. Independent (Control) Variables 

3.3.3.a.i. Health Care System 

As outlined Section 3.2.0. al1 participants and providers in this research project were 

subject to the same health policies, resources, organizational and financial arrangements. While 

these individuals did not Vary in their exposure to these health system determinants, the resufts of 

this study must be understood in the context of these contextual influences. 

3.3.3.a.ii. External Environmen t 

As outlined in Section 3.2.0. al1 participants and providers in this research project were 

exposed to the same macroeconornic environment. Environmental deteminants measured at the 

level of the V ~ ~ O U S  communities in which patient participants were lived were considered 

community-enabling variables. These potential rate adjusters are described in Section 3.3.3.b.ii. 

3.3.3.a.W. Individual Provider-Related 

As individual provider-related characteristics can directly or indirectly influence the use 

of health services (Phillips et al., 1998), this variable was statistically controlled in multivanate 

analysis. In the Medical Minutes study, the physician who provided the service was selected as 

an independent variable as this practitioner was the individual who would most likely influence 

the amount of time spent providing medical services. In the Visit/Payment study, the pnmary 

provider was selected as an independent variable. In both studies, this variable was coded as 

nominal. 

3.3.3.b. Independent (Predictor) Variables 

3.3.3.b.i. Population Characteristics 

Predisposing Characteristics 

Age. The age of patient participants in the Medical Minutes study was calculated by 

measuring the interval of time between their date of birth and the physician visit. The age of a 

participant in the VisitPayrnent study was calculated by measuring the interval of time between 

their date of birth and May 3 1, 1997 (Le., the first day of the data collection period for the 

dependent variables). Age was coded as a continuous variable for analyses that required the use 

of linear regression. This variable was coded using age intervals for analyses conducted with 

logistic regression, so that results could be expressed as odds ratios. Five age categories were 

coded as follows: 16 to 30 years, 3 1 to 45 years, 46 to 65 years, 66 to 75 years, and 76 years or 



older." Table 1 surnrnarizes the coding strategy used for al1 independent variables, and this table 

is located at the end of this chapter. The capitation rate formula currently used in Ontario uses 15 

different age categories for individuals 15 years of age and older. These categories were not used 

in this analysis, as many age clusters would have been under-represented in both samples. 

Gender. The gender of participants was coded as a binary variable. 

Marital Status. Participants were asked to indicate whether their marital status was 

single, maniecüpartnered, divorced/separated, widowed or other. This information was coded as 

a binary variable (O = single, divorced/separated, widowed, and other; 1 = married/partnered) for 

the foI1owing reasons: (a) the purpose of including this information waç to measure the presence 

ancilor absence of social support within the home, (b) a dichotomous measure would be more 

feasible for the Ontario MOH to use as a rate adjuster, (c) this type of adjuster has been used in 

other jurisdictions (Buckingham & Freeman, 1997), and (d) univariate analysis supported this 

dichotomy. l 2  

Nunlber of Adults in the Home. Patients were asked the following open-ended question: 

"Including yourself, how many adults (14 years and older) live at home?". This information was 

coded as a binary variable (O = did not live with another adult in the home; 1 = lived with one or 

more other adults). A binary measure was selected for the following reasons: (a) the purpose of 

including this variable was to measure the presence and/or absence of social support within the 

home, (b) a dichotomous measure would be more feasible for the Ontario MOH to use as a rate 

' ' These categories were made after reviewing age groupings detined by the Institute for Clinical 
Evaluative Sciences (Mclsaac et al., 1 W ) ,  the groupings used by Ontario's MOH for capitation 
rate adjustment (Hutchison et al., 1997) and in consultation with two physicians at the practice 
(personal communication, T. Basinski & P. Ellison, 1997). 

Results of one-way ANOVA with the Bon ferroni test for multiple cornparisons indicated that 
individuals who were single, divorcedlseparated or widowed were similar in terms of total annual 
OHIP payments. Total annual OHIP payments were significantly iower, however, for people 
who were marriedlpartnered @<.OS). Individuais who were marriedlpartnered also made 
significantly fewer visits per annum than those who were widowed w.05). but did not differ 
significantly from individuals in other marital arrangements. The fiequency of annual visits did 
not differ among those who indicated that they were widowed, single, or divorcedkeparated. 
When responses to the marital status question were collapsed into two categories (Le., single, 
divorcedheparated or widowed versus married/partnered), this variable remained significant as a 
predictor of total annual payments and the number of annual visits. Marital status, as measured 
using either five or two categories, was not a significant determinant of the amount of time 
physicians spent rendering medical services per visit. 



adjuster, (c) this type of adjuster has been used in other jurisdictions (Buckingham & Freeman, 

1997). and (d) univariate analysis supported this dichotomy.13 

Education. Participants were asked " What level of schooling have you completed 

(approximately)?". Response categories included the following six categories "none, pnmary ( 1 

- 9 years), secondary (10 - 12 years or high school), community college, university or 

postgraduate". The information on the educational status of participants was collapsed into two 

groups - individuals who have secondary school education or less, and those with pst-secondary 

education. This coding strategy was selected as: (a) this type of rneasure would be more feasible 

for the Ontario MOH to use as a rate adjuster, (b) a similar categorization strategy was used by 

researchers in Ontario who found that educational status was a determinant of the fiequency with 

which individuals visit a GP (McIsaac et al., 1993)," and univanate analysis supported this 

approach. l s  

l 3  Results of one-way ANOVA with the Bonferroni test for multiple comparisons indicated that 
the number of adults (Le., using 5 categories - lives alone, 2 adults, 3 adults, 4 adults and 5 or 
more adults) in the home was not a significant determinant of the total annual OHIP payrnents, 
visits per annum or the amount of time physicians spent rendering medical care. When responses 
regarding the number of adults living in the home were collapsed into hvo categories, this 
variable was significant in predicting total annual OHIP payments (fi 1,650)) = 8.20, F .05 )  and 
the number of visits per annum (I;r 1,6501 = 7.12, pK.05). 

'' Researchers in Ontario determined that educational stahls was a significant predictor of 
whether or not female adults visited a GP over the course of a year and whether male or female 
adults visited one of these practitioners six or more times over the course of a year. These 
investigators coded educational status according in the following categorics: (a) individual's who 
did not have high schooI (Le., responses 'none' and 'primary'), (b) people who had a high school 
education, and (b) those who had post-secondary school (i.e., community college, university or 
postgraduate) (McIsaac et al., 1993). 

l 5  Results of one-way ANOVA indicated that educational status, as measured using six 
categories, was a significant predictor of the number of visits per annum (F[5,65 11 = 5.83, 
pc.00 1) and approached significance when predicting total annual OHIP payrnents (q5,65 11 = 
2,18, p=.054). The Bon ferroni test for multiple comparisons indicated that individuals with 
primary or secondary education made significantly more visits per year than those with 
univcrsity or post-graduate education @%OS). Individuals with community college education did 
not differ significantly from those with primary, secondary, university or post-graduate 
education. When responses to this question regarding educational status were collapsed into two 
categories (i.e., individuals with secondary school education or less versus those with ps t -  
secondary education), this variable remained significant as a determinant of visits per annum 
(fll,655] = 25.0 1, p.00 1) and became significant as a determinant of total annual OHIP 
payments (F[1,655] = 8.94,pc.OS) and the amount of time physicians spcnt rcndering medical 
services (1;111,49 1 ] = 5.60, pc.05). 



Work Status. Participants were asked "What was your main activity during the past year? 

(check one only)", and response categories included the following eight categories "working full 

time, working part tirne, unable to work, looking for work, going to school, keeping a house, 

retired, other". Responses to this question were categorized into the following three groups: 

working, unable to work or looking for work, and other. This coding strategy was selected as: (a) 

this type of measure would be more feasible for the Ontario MOH to use as a rate adjuster, (b) 

this categorization is sirnilar to that which has been used by other researchen in OntarioI6, and 

(c) univariate analysis supported this approach. 

When responses to this question regarding 'main activity' were collapsed into three 

categories (Le., working, unable to work or looking for work, and other), this variable remained a 

determinant of total annual OHIP payments (Q2,654] = 20.89, F.00 l),  visits per annurn 

(42,6541 = 30.18, pc.00 l), and the amount of time physicians' spent rendering medical services 

(Q2,489] = 6.0 1, p ~ . 0 5 ) . ' ~  

Born in Canada. Participants were asked "What is the country of  your birth?". 

Immigrant status was included as a binary variable (O = born in Canada; 1 = born in another 

country) as this categonzation strategy would be more feasible for the Ontario MOH to 

implement for the purpose of  capitation rate adjustment than the use of specific information on 

country of birth. 

l 6  For example, investigators who analyzed data from the Ontario Health Survey indicated that 
employment status (i.e., working versus other) was a significant predictor of whether or not men 
visited a GP six or more times over the course of a year (McIsaac et al., 1993). 

17 ResuIts of one-way ANOVA indicated that 'main activity', as measured using eight 
categories, was a significant predictor of totaI annual OHIP payments (fl7,649) = 7.83, JS-00 l), 
the number of visits per annum (fl7,649] = 10.53,pc.O01), and the amount of time physicians' 
spent providing medical services (F[7,484] = 4.47, p = -001 ). The Bonferroni test for multiple 
comparisons indicated that individuals who were 'unable to work' or 'looking for work' had 
significantly higher total annual OHIP payrnents than those with any other 'main activities' 
@-=.OS). Individuals who were 'unable to work' had significantly highcr visits per annum than 
those with other 'main activities' @<.OS), but did not differ significantly from patient 
participants who were 'looking for work'. Individuals who were 'looking for work' were not 
significantly different from others in tenns of the frequency of their visits, but there were only 
eight individuals in this cohort. Physicians spent less time providing medical services to 
individuals who were retired than those with other 'main activities'. 



Enabling Resources 

Horne Language. Participants were asked to respond to the following phrase - "language 

spoken in your home?". This information was coded as a binary variable (O = English as home 

language; 1 = language other than English used in the home) for three reasons. First, this 

categorization strategy would be more feasibie for the Ontario MOH to implement for the 

purpose of capitation rate adjustment than the use of specific information on language usage and 

proficiency. Second, results frorn a pilot study conducted at the end of 1997 suggested that 77 

percent of patients at the practice spoke English in the home, but no other language accounted for 

more than two percent of individuals. Third, results fiom the pilot study suggested that patient 

who spoke a language other than English in the home were significantly more likely to make six 

or more visits to see a physician at the practice within a one year period of time. Physicians at 

the Department of Family and Community Medicine indicated that this finding may reflect the 

reduced ability of these individuals to communicate with their doctor. Therefore, language was 

considered to be an 'enabling resource' .la  

Need 

Healrh Starus. The health status of participants was measured by asking these individuals 

to respond to the question "In general, would you Say your health is -2'. Response categories 

included "excellent, very good, good, fair, poor". This question was phrased exactly as it 

appeared on the National Population Health Survey (Statistics Canada, 1995). The information 

derived frorn this question was coded as an ordinal variable with five lcvels as this categorization 

strategy has been used by researchers in Ontario who have found significant differences in the 

l 8  The term 'enabling resource' was used to reflect the topology proposed by Phillips et al. 
(1998). While classified as 'enabling' this resource may 'enable' individuals to use fewer 
physician services (Le., negative relationship) if both patient and provider speak the same 
language. 



fiequency of annual visits between each of these groups (McIsaac et al., 1993). Univariate 

analysis confirmed the appropriateness of this decision.I9 'O 

Disabiiity Statu & Activity Limitation. Participants' perception of their disability status 

was measured using two questions: (1) "Do you have any long-term disabilities or handicaps? 

By long term 1 mean a condition that has lasted or is expected to last more than 6 months?", and 

(2) "Are you limited in the kind or arnount of activity you can do because of a long term physical 

condition, mental condition or health problem?". Response categories for both questions 

included T e s "  and "No", and these measures of disability were coded as a binary variable. Both 

the question on long-term disabilities and the question regarding activity limitation were phrased 

exactly the same as on the National Population Health Survey and the Health and Activity 

Limitation Survey (Statistics Canada, 1994; 1995). 

Prior Hospital Utilization. Participants in the Medical Minutes study and the 

VisitPayrnent study were asked "Were you adrnitted to a hospital during the past 12 months?". 

Response catçgories included "Yes" and "No", and this question was coded as a binary variable. 

It is difficult to determine fiom this question whether individuals who received day surgery 

would have responded yes or no to this question. Those who responded "Yes" were asked two 

open-ended questions: (1) "How many times?", and (2) "In total, how many nights did you spend 

in a hospital during the past 12 months". The number of times that a participant was adrnitted to 

a hospital was coded as three categories - O admissions, one admission, and two or more 

l9 Results of one-way ANOVA indicated that health status was a significant predictor of total 
annual OHIP payments (F[4,65 I l  = 6.88, pc.001) and the number of visits per annum (fl4,65 1 1  
= 24.05, pC.00 1). Health status approached significance when predicting the time 
physicians'spent providing medical services (F[4,401] = 2.34, p = .054). The Bonferroni test for 
multipie cornparisons indicated that individuals with poor or fair health differed from those with 
very good or excellent health in terrns of total annual OHIP payrnents @<.O 1 ). Those with poor 
or fair health differed from those with very good or excellent health in terms the frequency of 
annual visits @<.O0 I ) ,  and those with good health differed from those with poor, fair, very good 
or excellent health in tems of the fiequency of annual visits w.01). 

20 Thomas et al. (1 986) determined that a single-question, four-choice measure of perceived 
health status had roughly the equivalent predictive power as a measure based on nine questions. 



admissions." The number of nights spent in a hospital was coded as three categories: O nights, 1 

to 9 nights, and 10 or more nights. These coding decisions were made following univariate 

analyses.* 

Prior P h a r y  Care Wtiluation. A measure of the number of primary care visits made by 

participants in the year prior to data collection was included as an independent variable in the 

Visit/Payment study. This information was not available for participants in the Medical Minute 

study. OHIP billing information fiom the research site was used to constnict this variable. This 

measure was initially coded and analyzed as a binary variable (Le., O = zero to five visits; 1 = six 

or more visits) for the following four reasons. 

First, one of the two categories (i.e., zero to five visits) was constructed in order to 

capture individuals who do not visit during a year, as weIl as those who saw a physician for one 

or two episodes of primary care for minor ailments. The second category was constructed to 

capture individuals who were 'high users'. The selection of six or more visits as an operational 

" Results of one-way ANOVA indicated that the frequency of hospital admissions was a 
significant predictor of total annual OHIP payments (03,6541 = 10.28, pc.001) and the number 
of visits per annum (1;13,654] = 9.54, p<.OOl). The frequency of  hospital admissions was not a 
significant determinant of minutes per visit. For this analysis, hospital admissions were 
categorized as no admissions, one admission, two admissions, and three or more admissions. 
The Bonferroni test for multiple comparisons indicated that individuals with no admissions 
differed significantly from those with one or more admissions in terms of total annual OHIP 
payments w . 0 5 )  and the frequency of annual visits w.05). IndividuaIs with one admission 
differed significantly from those with two or more admissions in tems of total annual OHIP 
payments w.05) .  When responses to this question were collapsed into three categories (Le., no 
admissions, one admission, two or more admissions), this variable remained significant as a 
determinant of total annual OHIP payments (02,6551 = 14.62, pc-001) and visits per annum 
(F[2,655] = 14.28, pc.001). This variable became significant in determining the amount of  time 
physicians spent providing medical services (fl2,405] = 3.09, F.05) .  

2' Results of one-way ANOVA indicated that the length of  hospital admission(s) in the past 12 
months was a significant predictor of total annual OHIP payments (F[4,654] = 3.55, w .05)  and 
the number of visits per annum (fl4,654] = 7.48, pe.00 1). The Bonferroni test for multiple 
comparisons indicated that individuals with no admissions differed from those with four or more 
admissions in terms of total annual OHIP payments and visits per annum @<.OS). The fiequency 
of hospital admissions was not a significant determinant o f  the amount of time physicians spend 
rendering medical services. However, sample sizes for various hospital stays were small and 
most individuals had no admissions (Le., 65 percent in the medicat minutes study; 87 percent in 
the visit/payrnent study). When responses to this question were collapsed into three categories 
(Le., O nights, 1 to 9 nights, and 10 or more nights) to enhance the feasibility of using this type of 
adjuster for capitation rate adjustment, this variable remained significant as a determinant of  total 
annual OHIP payments (F1[2,656] = 4.92, p<.OI) and the frequency of annual visits (fl2,656] = 
1 1.76, p(-O0 1). 



definition of high physician resource utilization is in keeping with the definition used by other 

researchers in Ontario (Mclsaac et al., 1993; Ontario Ministry of Health, 1992). 

Second, a dichotomous categorization strategy with a threshold of six or more visits 

should reduce the adverse incentives inherent in using a rate adjuster based on prior utilization. 

Therefore, this threshold should minimize the opportunity for physicians to unnecessarily 

increase the nuxnber of times a patient visits during an episode of care (i.e., induce demand) and 

thereby 'up-code' their status to that of a 'high-user' (Le., six or more amual visits) with the 

intent to seek a higher risk-adjusted rate during the next funding term. This type of dichotomous 

measure is used to adjust primary care capitation rates in New Zealand, where el igible 

individuals are given a high-use card (Hutchison et al., 1999). 

Third, in late 1998 individual patients fiorn the practice were asked to identify the number 

of times in the preceding 12 months that they used a family doctor who did not practice at the 

research site. Those who visited an extemal family doctor three or more times between 1997 and 

1998 were excluded fiom the sample, and individuals who visited an extemal family doctor two 

or less times during this period were included in the study (assuming they met other inclusion 

criteria). The data used to construct the frequency with which participants in the study visited a 

regular physician at the research site, however, was from June 1, 1996 to May 3 1, 1997 

( inc l~s ive ) .~  Notice that the 12-month penod of self-declared extemal usage and the period of 

data collection on frequency of visitations is for two different time periods. Therefore, the 

accuracy with which this independent variable measured total prior primary care use is either 

accurate (i.e., participants did not visit a family doctor at another clinic) or it under-estimates 

utilization (i.e., participants visited another family doctor one or more times). A binary variable 

would allow for this measurement error. 

Fourth, the use of the number of prior year visits in a capitation formula in Ontario 

provides: (a) a mechanism for the MOH to continue to collect information from physicians 

regarding their encounters with enrollees, and (b) an incentive for practitioners to record and 

submit these data to the govermnent. 

" The collection period for data used to construct the dependent variable was from June 1, 1997 
to May 3 1, 1998 (inclusive). 



During the data analysis process, it was determined that the dichotomous measure of prior 

utilization was a significant and powerful determinant of visit fkequency and amual payment. In 

fact, any rate adjustrnent formula denved fiom the coefficients of these linear equations would 

result in large differences in payment for individuals in each cohort (Le.. O - 5 versus 26 visits in 

the preceding year). To avoid creating a financial incentive for providers to induce-demand to 

cross this payrnent threshold, sensitivity analysis was conducted to determine the impact of using 

multiple categones of pnor use (Le., O - 2,3 - 5 , 6  - 8, and 29 visits). Multivariate models were 

constructed using a continuous measure, on occasion, for comparative purposes - although this 

rneasure of prior resource utilization is not recommended for rate-adjustment purposes. 

3.3.3.b.ii. Community-Level Enabiing Characteristics 

Phillips et al. (1 998) suggest that community-level enabling variables include the 

attributes of the cornrnunity where individuals live that influence utilization. These variables 

"could be the same as delivery system characteristics [Le., policies, resources, organization and 

fmancing] or extemal environmental variables [i.e., econornic climate and relative wealth] with 

the distinction being that the level of measurement is the cornrnunity" (Phillips et al., 1998, p. 

592). 

The external environments or the comrnunities within which participants lived, however, 

were assessed using the following measures fiom the 1996 Census - governent  transfer 

payments as a proportion of total income, average dwelling value, average income, median 

income, average census family income, median census family income, average income of pnvate 

households, median income of private households, incidence of low income of the population in 

private households, unemployment rate and female labor force participation rate. Al1 of these 

measures were coded as continuous. 

Government transfèr-puyments as a proportion of total income. Government transfer- 

payments2' as a proportion of  total income refers to the relative share of this income source, 

expressed as a percentage of the aggregate total income of that area. Total income includes 

24 Government transfer payments include "al1 payrnents derived from federal, provincial and 
municipal governments during the calendar year 1995. This variable is derived by summing tbe 
amounts reported pby respondents to the 1996 Census] in: (a) the Old Age Security pension and 
Guaranteed Income Supplement, (b) benefits from Canada or Quebec Pension Plan, (c) benefits 
from Unemployment insurance, (d) federal Child Tax benefits, and (e) other income from 
govemment sources" (Statistics Canada, 1997, p. 3 1). 



employment income, govemment transfer payments, investment income, and other income (e.g., 

retirement pensions) (Statistics Canada, 1997). 

Average Dwelling Value. This variable was selected as another rneasure of the economic 

climate and relative wealth, as other Canadian researchers have found it to be related to health 

status and physician resource utilization (Frohlich & Mustard, 1996; 1997). A dwelling is the 

"living quarters in which a person or group of persons resides or could reside" (Statistics Canada, 

1997, p. 155).* 

Average Income. The average and median incomes of individuals, census families, and 

private households were selected as measures of relative wealth. The average income of an area 

refers to the "weighted mean total of individuals 15 years of age and over who reported income 

for 1995. Average income is calculated fiom unrounded data by dividing the aggregate income 

of a specified group of individuals (e.g., individuals 15 years of age and over, census families, 

private households) by the number of individuals with income in that group" (Statistics Canada, 

1997, p. 27).26 
Median Income. The median income of an FSA area is that amount which divides the 

income size distribution into two halves (Le., individuals or families below the median and those 

above the median). The average and median incomes of individuals are calculated for those 

people who are at least IS years of age, excluding institutional residents, and who have an 

income (positive or negative) (Statistics Canada, 1997). 

25 The value of a dwelling refers to the "dollar amount expected by the owner if the dwelling 
were to be sold ... the value of the entire dwelling, including the value of the land it is on and of 
any other structure such as a garage which is on the property. If the dwelling is located in a 
building which contains several dwellings, or a combination of residential and business premises, 
al1 of which the household owns, the value is estimated as a portion of the market value that 
applies only to the dwelling in which the household resides. Altematively, the value of the 
dwelling is estimated to be multiplied by 1 0  the amount of rent per month which could be 
obtained for that one dwelling" (Statistics Canada, 1997, p. 165). 

26 Y = ( ) / w where, Y = Average income of the group 
YI, = Actual income of each unit (Le., individual, family or 

household) in the group 
W, = Weight of each unit (Le., individual, family or 

household) in the group 



Average Census Family Income. The average census family income refers to the 

"weighted mean total income of census families in 1995" (Statistics Canada, 1997, p. l26)?' 

Average income was calculated using 'unrounded' data by dividing the aggregate income of 

census families by the nurnber of families in that group, whether or not they reported income. 

"Average and median incomes of cerisus families ... are normally calculated for al1 units in the 

speci fied group, whether or not they reported income" (Statistics Canada, 1 997, p. 1 27). 

Median Census Famiiy Income. The median income for this family unit is the dollar 

amount which divides the income distribution for this cohort into two halves. Median incomes 

were calculated for al1 census families, whether or not they reported income (Statistics Canada, 

1997). 

Average lncome of Private Households. A 'private household' includes a "person or 

group of persons (other than foreign residents) who occupy a private dwelling and do not have a 

usual place of residence elsewhere in Canada" (Statistics Canada, 1997, p. 14 1 )? Average 

income was calculated using 'unrounded' data by dividing the aggregate income of private 

households by the number of households in that group, whether or not they reported income. 

Median Income of Privare Households. The median income for private households was 

the dollar amount which divides the income distribution of this cohort into two halves. Median 

incomes were calculated for al1 private households, whether or not they reported income 

(Statistics Canada, 1997). 

The Incidence of Low Incorne. The incidence of low income is the percentage of pnvate 

households below the low income cut-offs. Low income cut-offs are derived by considering 

income levels, family size, and degree of urbanization. For example, the low income cut-offs for 

individuals whose area of residents includes 500,000 or more people are S 16,874 (family size of 

1 ), $2 1,092 (family size of 2), $26,232 (family size of 3), $3 1,753 (family size of 4), $35,494 

27 A 'census family* refers to a "now-married couple (with or without never-married sons and/or 
daughters of either or both spouses), a couple living common-law (with or without never-manied 
sons and/or daughters of either or both partners) or a lone parent of any marital status, with at 
least one never-married son or daughter living in the same dwelling" (Statistics Canada, 1997, p. 
1 17). 

28 A private dwelling refen to a "spare set of living quarters with a private entl-ance either fiom 
outside or from a common hall, lobby, vestibule or stairway inside the building. The entrance to 
the dwelling must be one that can be used without passing though the living quarters of someone 
etse" (Statistics Canada, 1997, p. 159). 



(farnily size of 9, $39,236 (family size of 6), and $42,978 (family size of 7 or more) (Statistics 

Canada, 1997). 

Unemployment & Female Labour Force Participation Rates. The work status of the 

communities within which participants lived was assessed using unemployment rates and female 

labour force participation rates fiom the 1996 Census, as these variables have been used as 

adjusters in other jurisdictions (Delamothe, 1 990; Ben-S hlomo, White & McKeigue, 1992; 

Campbell, Radford & Burton, 199 1 ; Diderichsen et al., 1999; Smith et al., 1994; 1996) or have 

been found to be associated with the health status of Canadians (Canadian Public Health 

Association, 1996; Jin, Shah & Svoboda, 1995; Mustard & Frohlich, 1995)." 

Statistics Canada calculates the unemployrnent rate as the "the unemployed labour forceJ0 

expressed as a percentage of the total labour force3' in the week (Sunday to Saturday) prior to 

Census Day" (1 997, p. 64). The labour force participation rate represents the "totaI labour force 

in the week (Sunday to Saturday) prior to Census Day, expressed as a percentage of the 

population 15 years of age and over, excluding institutional residents" (Statistics Canada, 1997, 

p. 60). The female labour force participation rate is the total labour force in that group, 

expressed as a percentage of the population in that group. 

" The labour force participation rate for females 15 years of age or older was found to be a 
significant determinant of heaIth status of residents in Manitoba, and has been included as a 
component of the Socio-Economic Risk Index (Mustard & Frohlich, 1 995). 

'O Statistics Canada considers the individuals who fit the following description to be 
unemployed - "persons 15 years of age and over, excluding institutional residents, who, dunng 
the week (Sunday to Saturday) prior to Census Day, were without paid work and were available 
for work and either: (a) had actively looked for work in the past four weeks; or (b) were on 
temporary lay-off and expected to return to their job; or (c) had definite arrangements to start a 
new job in four weeks or less" (Statistics Canada, 1997, p. 63). 

'' The total labour force refers to "al1 persons 15 years of age and over ... who were either 
employed or unemployed during the week (Sunday to Saturday) prior to Census Day (Statistics 
Canada, 1997, p. 63). Those not in the labor force include institutional residents, and "persons 
who did not work for pay or in self-ernployment in the week prior to enumeration and (a) did not 
look for paid work in the four weeks pnor to enumeration, (b) were not on a temporary lay-off, 
and (c) did not have a new job to start in four weeks or less. It also includes persons who looked 
for work during the last four weeks but were not available to start work in the week prior to 
enumeration" (Statistics Canada, 1997, p. 57). 



3.3.3.c. Dependent Variables: Use of Health Services 

3.3.3.c.i. Visits 

The number of times participants in the Visit/Payment study visited a physician at the 

Department of Family and Community Medicine between June 1, 1997 and May 3 1, 1998 

(inclusive) was summed. This information was used to construct two dependent variables to 

enable an analysis of physician contacts in two stages. The first stage required an analysis of the 

detenninants of utilization (i.e., zero visits versus one or more visits). Individuals who did not 

visit the practice were coded as zero and those who visited the practice were coded as one, as a 

capitation formulae should adjust for the risk that an individual will visit a physician- in logistic 

regression multivanate models, the dependent variable is typically coded as zero when the 

outcome is absent and is equal to one when it is present (Hosmer, Taber & Lemeshow, 1991). 

The second stage required an analysis of the determinants of utilization once an individual sought 

care in the year- This dependent variable, therefore, was a continuous rneasure of annual visits. 

3.3.3.c.ii. Minutes of Medical Service Per Encounter 

Regular physicians and residents fiom the Department of Family and Community 

Medicine who participated in the Medical Minutes study were instnicted to measure the arnount 

of time they spent providing medical services to patients. Medical services were defined as "the 

amount of time any physician or resident spent directly with patients as well as indirect time 

(e.g., charting, etc.). Services can be provided by any resident or physician." Physician residents 

were instructed not to include the amount of time spent on educational activities that wouldn't 

have occurred had this doctor been a general practitioner (e.g., discussing the patient's condition 

with their supervisor). The amount of time a physician resident spent seeking information to 

leam about a diagnostic procedure or treatment protocol was not to be included, unless these 

doctors believed that this time would also have been spent by a practicing general practitioner in 

the process of providing care. 

In early 1998 a small group of physicians at the practice was asked by the Family 

Physician-In-Chief to record the amount of time in minutes they spent directly with patients (N = 

75). The distribution of minutes per visits had a range of 3 to 50 minutes and a mean of 22.3 (* 

9.57 SD), median of 20, and mode of 25. The quintile cut-points were used to create five equal 

intervals: O - 15 minutes, 16 - 20 minutes, 2 1 - 25 minutes, 26 - 30 minutes and 2 3 1 minutes. 

These intervals were reviewed by three physicians who suggested that the O - 15 minute interval 



be altered to include O - 5 minutes, 6 - 10 minutes, and 1 I - 15 minutes (persona1 communication, 

A. Basinski, B. Chan & P. Ellison, June 1998). Therefore, the following intervals were used for 

data collection: O - 5 minutes, 6 - 10 minutes, 11 - 15 minutes, 16 - 20 minutes, 21 - 25 minutes, 

26 - 30 minutes, and 2 3 1 minutes. The value of the midpoint of each interval was used to code 

this information for analyses. 

3.3.3.c.iii. Annual Ontario Healtb Insurance Plan Payments 

This dependent variable represents the amount of money received by the Department of 

Family and Community Medicine fiom the OHIP for each participant included in the 

Vis i f lapent  study. The period of data collection was fiom June 1, 1997 to May 3 1, 1998 

(inclusive). 

Table 1 

Coding of Independent and Dependent Variables 

Variable Coding Strategy Source of Data 

Coded as a continuous, interval-level variable for Clinical database 
analyses that required linear regression. 
Coded as a categorical, ordinal variable for 
analyses that required logistic regression: 16 to 
30 years, 3 1 to 45 years, 46 to 65 years, 66 to 75 
years, and 76 years or older. 

Gender O = Male; 1 = Femaie. Coded as nominal data. Clinical database 

Marital status Coded using five categories for descriptive Social-demographic- 
statistics - single, married/partnered, health questiomaire 
divorcedkeparated, widowed, or other. Binary 
(nominal) variable for analyses: O = single, 
divorced, separated, widowed or other; 1 = 

mamed or partnered. 

Number of 
Adults 

Coded using five categories for descriptive Social-demographic- 
statistics - lives alone, two adults, three adults, health questiomaire 
four adults and 2 five adults. Binary (nominal) 
variable for analyses: O = do not live with another 
adult in the home; 1 = live with another adult. 



- - -- 

Variable Coding Strategy Source of Data 

Education 

Work status 

Country of Birth 

Home language 

Self-rated health 

Sel f-rated 
disability 

Activity 
limitations 

Hospitalized in 
past year 

Number of 
hospitalizations 
in the past year 

Coded using six categories for descriptive 
statistics - none, primary school, secondary 
school, cornmunity college, university, and 
postgraduate. Binary (nominal) variable for 
analyses: O = secondary school or less; 1 = post- 
secondary education. 

Coded using eight categories for descriptive 
statistics - full-time work, part-time work, unable 
to work, looking for work, keeping bouse, retired 
and other. Three categories for analyses: O = 
working, 1 = unable to work or looking for work, 
2 = other. Coded as nominal data. 

Binary (nominal) variable: O = born in Canada; 1 
= bom in another country. 

Binary (nominal) variable: O = speaks English in 
the home; 1 = speaks another language other than 
English in the home. 

Coded using five categories (ordinal-level) for 
descriptive and inferential statistics: 1 = poor 
health, 2 = fair health; 3 = good health; 4 = very 
good health; 5 =excellent health. 

Binary (nominal) variable: O = long-term 
disability; 1 = no long-term disability. 

Binary (nominal) variable: O = limited activities; 
1 = no limitations in activity level. 

Binary (nominal) variable: O = no hospital 
admission; 1 = admitted to hospital in the past 
year. 

Coded using four categories for descriptive 
statistics: no admissions, one admission, two 
admissions, and three or more admissions. Three 
categories (ordinal) for analyses purpose: O = no 
admissions, 1 = one admission, 2 = two or more 
admissions. 

Social-demographic- 
health questionnaire 

Social-demographic- 
health questionnaire 

Social-demographic- 
health questionnaire 

Social-demographic- 
health questionnaire 

Social-demographic- 
health questionnaire 

Social-demographic- 
health questionnaire 

Social-demographic- 
health questionnaire 

Social-demographic- 
health questionnaire 

Social-demographic- 
health questionnaire 



Variable Coding S trategy Source of Data 

Days in hospital 
in the past year 

Pnor year 
prirnary care use3' 

Individual- 
provider related 

Government 
transfer payments 

Average dwelling 
value 

Average income 

Median income 

Average census 
family income 

Median census 
family income 

Average income 
of pnvate 
households 

Median income 
of private 
households 

Incidence of low 
income of 
populations in 
private 
households 

Coded using four categories for descriptive Social-demographic- 
statistics: one to three nights, four to six nights, health questionnaire 
seven to nine nights, and ten or more nights. 
Three categones (ordinal) for analyses: O = no 
admission, 1 = one to nine nights, 2 = ten or more 
nights. 

Binary (ordinal) variable: O = zero to five visits; 1 Social-demographic- 
= six or more visits. health questionnaire 

Physicians who provided services are coded as a Clinical database 
nominal variable in the medica1 minutes study. 
Primary providers are coded as a nominal 
variable in the visit/payment study . 

Interval-level data. 

Interval-level data. 

Interval-level data. 

Interval-level data. 

IntervaI-level data. 

Interval-level data. 

Interval-level data. 

Interval-Ievel data. 

Interval-level data. 

Census data 

Census data 

Census data 

Census data 

Census data 

Census data 

Census data 

Census data 

Census data 

32 Data on pnor year visits to a primary care physician are only available for individuals in the 
VisitlPayment Shidy. 



Variable Coding Strategy Source of Data 

Annual visits interval level data for descriptive statistics. Administrative data 
Coded as a categorical variable for iogistic from OHIP billings 
regression analyses: O = no visits, 1 = one or 
more visits. Transformed for multiple linear 
regression analyses: log (number of visits more 
than one). 

Minutes per visit Coded using seven categories for descriptive Primary data 
statistics: zero to five minutes, six to 10 minutes, collection fiom 
1 1 to 15 minutes, 16 to 20 minutes, 2 1 to 25 physicians 
minutes, 26 to 30 minutes, 230 minutes. The 
value of the midpoint of each interval (interval- 
level) was used to code this information: 3 = 

zero to five minutes; 8 = six to ten minutes; 13 = 
eleven to fifleen minutes; 18 = sixteen to twenty 
minutes, 23 = twenty-one to twenty-five minutes, 
28 = twenty-six to thirty minutes; 33 = thirty-one 
or more minutes. 

Annual OHIP Interval-level data for descriptive statistics. This Administrative data 
payments value was transformed in multivariate analyses: fiorn OHLP billings 

log (OHIP + 10). A consonant was added to each 
annual OHIP payment due to the high frequency 
of zero values. The number 10 was selected to 
ensure that the transformed values would not 
approach zero. 



3.3.4. Data Collection 

3.3.4.a. Medical Minutes Study 

Dunng the weeks proceeding data collection, meetings were held with a research 

assistant, as well as the administrative and support staff at the Departrnent of Farnily and 

Community Medicine.' The purpose of these appointments was to share information regarding 

the purpose of the study, the criteria used to identie patients that were eligible to participate, and 

the phraseology that would be used to solicit informed consent. The staff members were then 

involved in designing a data collection process that would fit the workflow at the practice. 

One week pt-ior to commencement of data collection this investigator met with al1 

physician residents2 to describe the purpose of the study and the process of data collection. 

Written material was offered to al1 attendees at this meeting. Two days prior to commencement 

of data collection, al1 residents and regular physicians received a memorandum fiom the Family 

Physician-In-Chief and this investigator. This document described the purpose of the study, 

outlined the process by which these practitioners would record the amount of tiine they spent 

providing medical services, and provided an operational definition of 'medical services' 

(Appendix E). 

When patients made an appointment (ahead-of-time) to see a physician at the practice, 

receptionists would schedule a date and time for this visit using the clinical database. During the 

period of data collection, it was standard policy to have these staff members schedule 

appointments in 10 minute time blocks. Every morning the staff in medical records used the 

clinical database to generate a Service Encounter Form for patients who had scheduled 

appointments. These staff members identified which patients were eligible for inclusion in the 

study and placed a bright-pink sticker on their Service Encounter Form. Time intervals were 

pnnted on these stickers to prompt physicians to record the amount of time they spent providing 

medical services by placing a check mark next to the appropriate category (e-g., O to 5 minutes). 

This forrn was attached to the fiont of the medical chart and forwarded to each of the three teams 

' The research assistant worked on this project for approximately 180 houn between M y  and 
October, 1998. The practice provided fiinding for this position and an M-Sc. student from the 
Department of  Health Administration at the University of Toronto was hired. This person had 
ten years of research expenence. 

A meeting was not held directly with al1 o f  the physicians. 



in preparation for arriving patients. The Service Encounter Form contained information that was 

required by medical and administrative staff during each patient encounter - clinical reminden, 

the date of the last visit, the date of the last complete medical examination, the time of the 

appointment, the reason for the visit, the patient's health number and the designated primary 

provider. This f o m  also contained a billing section with a selection of diagnostic codes, fee 

codes and corresponding fees. For the purpose of this study, the computer specialist at the 

practice programmed the clinical database to generate and print a unique, patient identification 

nurnber on al1 Service Encounter Forms. A copy of the Service Encounter Form is provided in 

Appendix F. 

When patients anived at the reception desk at the Department of Family and Community 

Medicine between July 13, 1998 and October 19, 1998, they were screened by reception staff, the 

research assistant or this investigator to determine whether they met the eligibility criteriaa3 

Bright-pink stickers on the Service Encounter Forms could be used to quickly ver@ the 

eligibility of individuals who had scheduled appointments, but the eligibility of 'walk-in' patients 

also needed to be established. lndividuals who met the eligibility criteria and agreed to partake 

in the study completed a consent form and a sociai/demographic/health status questionnaire 

(Appendix G).' Receptionists placed a bright-pink sticker on the Service Encounter Foms  for 

walk-in patients who agreed to participate in this research project. Al1 three reception desks were 

continuously supplied with consent forms, questionnaires, Service Encounter Forms, bright-pink 

stickers and a memorandum outlining the study. Participants who had difficulty completing the 

questionnaire due to language bamers or reading dificulties were assisted with this task whenhf 

a receptionist, the research assistant, an administrative volunteer or this investigator were 

Patients who had appointments between 9:00 and 17:OO Monday to Friday were approached. 
Although the practice offered evening services on Thursdays, there were a limited number o f  
staff members at this time. The practice was not open on statutory holidays. 

Since the beginning o f  1997, adula who visit physicians at the Department of Family and 
Community Medicine have been asked to complete a sociaVdemographic questionnaire and 
update this information on an annual basis. Six new questions were added to this document in 
early 1998 for the purpose of this study. This new version of the questionnaire asked patients to 
comment on their ovefaII health and disability status, describe how often they use other family 
doctors, and provide information on recent hospitatizations. The use o f  this revised 
sociaUdemographic/health status questionnaire is now standard practice at the Department o f  
Family and Community Medicine. 



available.' Once patients visited a doctor, the attending physicians ancilor resident cornpleted the 

Service Encounter Form by selecting or defining OHIP service and diagnostic codes, and 

documenting the arnount of time they spent providing medical services. Completed foms  were 

forwarded to the billing clerk at the practice who used some of this information for claims 

purposes. This clerk then forwarded al1 Service Encounter Forms that had bright-pink stickers to 

this investigator. 

This investigator and the research assistant matched al1 consent foms and Service 

Encounter Forms using the patient's name and the date of the visit as identifiers. A "participant 

data set" was constructed to record the names of patients who agreed to participate6, their unique 

patient identifier, the name of the doctor who provided the medical service, and the arnount of 

tirne this physician spent providing rnedical services. Data from completed 

sociai/dernographic/health status questionnaires were entered into the clinical database at the 

practice by the research assistant, this investigator, or the administrative volunteer. 

A "research data set" was constructed for data analyses by merging information fiom the 

"participant data set" with sociaVdemographic/health status and OHIP data for each participant. 

This information was retrieved fiom the clinical database in January 1999 by a computer 

specialist who works for the practice,' but the actual linkaçe of this data was done by this 

' A volunteer was recruited by the administrative assistant at the practice to assist the suppon 
staff with the extra workload created by the implementation of this research project. This 
individual was trained to obtain consent from participants and enter information fiom the 
social/demographic/health status questionnaires into the clinical database. This person worked 
on these tasks for approximately 60 hours between July and August 1998. 

The name of each participant was included in this research data set to simpliQ data quality 
assessment. Once this process was complete, this variable was removed from the data set to 
en hance anonymi ty. 

' This individual has a Doctor of Philosophy degree and holds an Assistant Professor position at 
the University of Toronto. 



investigator using S P S S  (version 8.0).' m i l e  the data collection period ended in October 1998 

the social, demographic, health status and OHIP data were compiled in January 1999 to ensure 

that information on billings and payments could be available. This process was conducted to 

ensure that any discrepancy between billings by physicians and payments fiom the government 

could be detected. 

Finally, data regarding the socioeconomic context in which participants lived were 

obtained from Statistics Canada's 1996 Census Area Profile series which provides census 

information for small geographic areas. This information was obtained from the University of 

Toronto Data Library and manipulated using a software package entitled Beyond 20/20" 

(Browser 4.2). Census data were then merged with the research data set using the forward 

sortation area (FSA), and this linkage was conducted by this investigator using SPSS? 

3.3.4.b. VisWPayment Study 

On July 15, 1998 a cover letter, sociaVdemographic/health status questionnaire, and self- 

addressed envelope were mailed to the stratified, random sample of individuals selected from a 

sample frame that represented adults who were rostered to the practice (Refer to Section 

3 -3 -2.b.ii. Subjects: VisitPayment Study). A reminder card was mailed on July 27, 1998 to al1 

individuals who did not respond to the first mailing. A second cover letter, social-demographic- 

health status questionnaire, and self-addressed envelope were sent on August 1 1, 1998. A second 

reminder card was mailed on August 28, 1998. Copies of the cover letters and reminder card are 

located in Appendix H. 

Information from completed questionnaires was entcred into the clinical database at the 

Department of Family and Cornmunity Medicine by this investigator, the research assistant, or 

the administrative volunteer. In January 1999, the computer specialist at the practice abstracted 

social, demographic, health status and OHIP data from the clinical database for each of these 

The linkage of social, dernographic, health status and visit information was relatively straight- 
foward as the unique identification number was used for linkage purposes. The Iinkage of OHIP 
information required that the unique patient identifier and the date of the visit be used so that the 
sum of charges for the index visit could be calculated. A manual review of missing data was 
required afier this process, as information fiom the "participant data set" regarding the date of 
the visit did not aIways match the date of the visit in the OHIP file. This Iikely occurred when 
the incorrect date was wntten on the consent form and this inaccurate information was 
transcribed into the "participant data set". A manual review of missing fields ensured that OHIP 
data on charges per visit was available for 543 of 550 participants. 



individuals. These files were merged by this investigator using SPSS and unique identifiers for 

linkage. Census data were then rnerged using the FSA of each participant. 

3.3.4.c. 1996 Census 

The Canadian census is a population-based survey that is conducted every fiflh year in 

accordance with the Staiisiics Act of 1970. A communication program is designed and 

implemented prior to each census, however, to encourage people to participate and help reduce 

non-response rates (Statistics Canada, 1997). On May 14, 1996, census representatives dropped 

off questionnaires at approximately 98 percent of households in the count~-y.9 

Al1 census data, with the exception of population counts, were randomly rounded either 

up or down to a multiple of 5 or 10 and were suppressed for certain geographic areas to prevent 

the possibility of associating information with specific individuals. For postal code regions, al1 

characteristic data for FSAs were suppressed in locations that had less than 40 people. tncome 

data was suppressed in areas with a total population of less than 250 persons (Statistics Canada, 

1997). 

The federal government and Statistics Canada subdivides the country into administrative 

areas that are defined by federal and provincial statutes. The enumeration area is the smallest 

administrative region and these areas can be aggregated into census subdivisions or census 

Each representative was responsibie for at least one enumention area which represented 
between 125 and 440 households. Eighty percent of al1 households received a short, mail-back, 
questionnaire which contained seven questions and required respondents to provide their name, 
their relationship to other household members, their date of birth, sex, legal marital status, 
common-law status, and first language leamed in childhood. The remaining 20 percent of 
households were given the long-version which could also bc mailed-back. This questionnaire 
included the same seven questions as the short-form as well as items on labour force activity, 
income, education, activity limitations, citizenship, housing, ethnic origin, and immigration 
status. The 1996 Census contained four new questions: aboriginal self-reporting, minority 
population, household activities and mode of transportation to work. Questionnaires were 
available in English and French, but editions were translated into 49 non-offrcial languages - 12 
of which were Aboriginal. Braille, large print, audiocassettc and diskette versions were also 
available (Statistics Canada, 1997). 



tracts.'' In fact, "most postal area boundaries have very little correspondence with census 

boundaries" (Statistics Canada, 1997, p. 129). The average population per FSA in Ontario was 

21,336 (range: 45 - 98,286; standard deviation 14,921)." Most FSA in Toronto begin with the 

letter M; the average population per FSA with this designation was 24,592 (range: 45 - 58,339). 

Al1 census information at the level of the FSA are designated 'restncted use' by Statistics Canada 

and can only be accessed for research and teaching purposes. This information was made 

available to this investigator by the University of Toronto (University of Toronto, 1998). 

For the purpose of this study the forward sortation area (FSA) was used to define a local 

cornmunity for four reasons. First, the FSA of most patient participants was available in the 

clinical database at the research site. Second, the Ontario MOH has information regarding the 

FSA of OHIP beneficiaries and therefore these data are readily available for use. Third, the 

majority of individuals know the postal code of their residcnce (i.e., and hence the FSA) which 

would enable them to validate this information with their physician dunng each encounter. 

Arguably, the inclusion of area-based rneasures in a capitation formula would provide a 

reasonable incentive for providers to ensure that the MOH has accurate information on the FSA 

of beneficiarie~.'~ Lastly, information on the FSA of participants was available and software 

'O Census tracts were created by Statistics Canada to construct 'equal neighbourhood-like areas 
of 2,500 to 8,000 people (preferably close to 4,000) withiii aIl census metropolitan areas 
[municipalities in large urban centres] and census agglomcrations [municipalities in small urban 
centres] ... the census tract boundaries .... atternpt to approximate cohesive socio-econornic 
areas" (Statistics Canada, 1997, p. 126). There were 16,469 enurneration areas, 947 census 
subdivisions and 1,799 census tracts in Ontario in 1996 (Statistics Canada, 1997). 

" In 1996, there was 5 15 FSAs in Ontario (Statistics Canada, 1997). 

I Z  Ultirnately, this process would enhance the accuracy of FSA data that is used by the MOH and 
others for planning, fùnding, and research purposes. 



available from Statistics Canada currently does not translation geographic data f?om FSA to other 

small geographic uni& such as enumeration areas with adequate precision.') 

3.3.5. Data Quaiity 

3.3.3.a. Completeness 

Ninety percent or more of the records that contained information regarding the 

predisposing and enabling characteristics of patient participants in the study to identify 

determinants of medical service time were complete, and 75 percent of the records that contained 

indicators of need were complete for !his sample. The social and demographic data was likely 

more complete due to the fact that this information may have been entered into the clinical 

database prior to the period of data collection, and the participant chose not to complete the new 

version of the sociai/demographic/heakh statu questionnaire at the tirne they offered consent." 

Information on the predisposing, enabling and need characteristics of patient participants 

in the Visit/Payment study (Le., study to identify determinants of a visit, amual visits and annual 

charges) were available for over 99 percent of rccords. Thc FSA was available for al1 but 14 

patient participants in the study to identiQ deteminants of medical service time (i.e., 98 percent 

complete). Information on community-level enabling characteristics, derived fiom 1996 Census 

data, were not avaiIable for an additional 5 peopIe (Le., 97 percent complete), as these 

individuals lived in FSA where census data was not made available to the public." The FSA was 

available for a11 but 3 people (i.e., 99 percent cornplete) in the VisitPayment study (i.e., study to 

l 3  Wilkins (1998) evaluated the extent to which researchers will make errors when imputing 
location from postal codes to other geographically defined regions. Using a one percent sarnple 
of census data as a gold standard, he calculated that the use of FSA data to re-categonze 
individuals to enumeration areas would result in 4 1.8 percent mis-classification. The use of 
GeocodesIPCCF Version 3 s o h a r e  from Statistics Canada would reduce this error to 15.8 
percent. While the Geocodes/PCCF Version 3 software is able to translate postal codes to census 
tracts with 1.9 percent mis-classification, most of the data derived from income questions are 
suppressed in public-use files at this level of aggregation (C. Severin, University of Toronto Data 
Library, persona1 communication, November 1998). 

' ~ u e s t i o n s  that were used to profile the 'need characteristics' of participants were added to the 
questionnaire in 1998 (i.e., a new version), but the clinical database contains information on the 
social and demographic profile of patients who completed earlier versions of this document. 

l 5  For postal code regions, al1 characteristic data for FSAs is suppressed in locations that have 
less than 40 people. Income data is suppressed in areas with a total population of less than 250 
pesons (Statistics Canada, 1997). 



identifi determinants of a visit, annual visits and annual charges), as were the variables that 

contained census data regarding community-level characteristics. This level of completeness 

reflects the fact that the postal code was the primary source of information (other than their Street 

address) used to determine whether participants met the geographic proximity eligibility criteria. 

Table 2 provides a sumrnary of the cornpleteness of the data and the proportion of individual 

records that had missing data elements. 



Table 2: Completeness of Social/Demograpbic/Health Data 

Variable Medical Minutes S tudy VisiîfPayrnent Study 
(N=554) (N=659) 

Cases wi th Complete Cases with Complete 
information (n) (%) information (n) (%) 

Predis~osing: Characteristics 
A S  550 1 O 0  659 1 O0 
Gender 550 1 O0 659 1 O0 
Marital status 488 89 649 99 
Adults at home 486 89 652 99 
Education 493 90 657 99.7 
Work status 492 90 656 99.7 
Born in Canada 535 97 656 99.9 

Enablina - Resources 
Language at home 

Need Characteristics 
Health status 
Disability status 
Activity limitations 
Hospital admissions 
Time in hospital 
External use 4 

Communitv-Level Enablinq 
FSA 

Govemment transfer payments 
Average dwelling value 
Average income 
Median income 
Average family income 
Median family income 
Average household income 
Median household income 
Incidence of  low income 
Unemployment rate 
Female labour participation 

Other variables 
Charges per visit 
Physician seen 
Primary provider 550 1 O0 659 1 O0 

Note: Information h m  this variable was used to determine participant eligibility. and those who did not have 
this information on their clinical record were excluded from the sarnple. N/A = not available. 



3.3.5.b. Accuracy 

During the course of data collection, the primary people responsible for entenng 

information fkom completed social/dernographic/heaIth status questionnaires were the research 

assistant, the administrative volunteer and this investigator. The research assistant and this 

investigator were both trained by an expenenced clerk at the practice whose job required that she 

enter social, demographic, health status and billing data into the clinicat and billing databases at 

the practice. The volunteer was trained by this clerk, the research assistant and this investigator. 

Lastly, staff who worked at the reception desk were trained to enter information fiom the 

social/demographic/health statw questionnaires and routinely contributed to this task. During 

the penod of data collection, however, the clerk and receptionists were not required to enter data 

fiom questionnaires completed by participants in the study. 

In order to assess the accuracy of data-entry by the research assistant, the administrative 

volunteer and this investigator, a sarnple of 30 completed questionnaires was selected for audit 

purposes (Le., 10 questionnaires pet coder). Data entered into the clinical database matched 

information on the questionnaire in al1 instances (Le., 100 percent accuracy). In order to assess 

the accuracy of the data entered by any coder (i.e., to measure the completeness and accuracy of 

the clinical database irrespective of who entered this information), a random sample of 40 

completed questionnaires was selected for audit purposes. Again, data in the clinical database 

matched information on the questionnaire in al1 instances (Le., 100 percent accuracy). 

In order to assess the accuracy of data entered by the research assistant and this 

investigator fiom the Service Encounter Fonn to the participant data set (i.e., medical minutes 

study to identiQ determinants of medical service time), a sample of 20 forms was selected for an 

audit. Data regarding the unique identifier and the doctor seen matched information on the 

Service Encounter Form in al1 instances (Le., 100 percent accuracy), but the wrong interval of 

minutes of medical service was recorded in one instance (i.e., 19 out of 20 entries were accurate; 

95 percent accuracy). This information was shared with the research assistant and al1 entries into 

the participant data set werc audited on two occasions due to the importance of accuracy for this 

variable. 

Once the research data set was cornplete, al1 variables were reviewed to ensure that they 

were appropriately designated as nominal, ordinal or scale in SPSS". Numeric values were 

reviewed to ensure that the mean, minimum and maximum values made sense. A random 



sampling of records fiom newly-constructed variables (e.g., sum of the charges per visit, number 

of annual visits) was selected and manual cross-checks were conducted to ensure the algonthm 

used to constmct these measures was accurate. In addition, manual cross-checks were conducted 

to confirm the accuracy of unusuaI values ( e g ,  charges per visit or annual OHIP payments that 

were very high). 

3.3.5.c. Validity 

Each dependent variable was selected as a measure of physician resource utilization, the 

strength and nature of the relationship between these variables were evaluated to determine the 

validity of using these measures. 

3.3.S.c.i. Concurrent and Predictive Validity 

A measure that has criterion-related validity should be highly correlated with another 

rneasure of the same phenornenon. While the extemal criterion should be a 'gold standard', there 

is no gold standard measure of physician resource utilization. "Concurrent, critenon-related 

validity measures the degree of correlation of two measures of the same phenomena administered 

at the same point in time - that is at T 1. Predictive, critenon-related validity measures the degree 

of the correlation of a present measure with a future measure of the same phenomena - that is, the 

degree of correlation between measurernents taken at Tl and T2" (Green & Lewis, 1986, p. 107). 

The Pearson correlation coefficient (Pearson r or r) was used to assess the concurrent 

validity of using annual OHIP payments and the number of visits made by participants each year 

as measures of physician resource utilization.16 Amuai OHIP payments were highly correlated 

with the number of visits (r = .833, pe.00 1, 3 = 69.39% of the variance). Spearrnan's r (r,) was 

used to assess the concurrent validity of using the amount of tirne physicians spent rendering 

medical care to participants as a measure of physician resource utilization, by assessing the 

strength and nature of the relationship between this measure and the size of the payments 

received from OHIP for services rendered during the visit." These two measures were highly 

'' These analyses were conducted using data denved from the Visit/Payment study (Le., snidy to 
identify deterrninants of a visit, annual visits and annual charges) . 

'? The size of the payrnent received from the OHIP was equal to the amount of services billed. 
Although physicians only bill for one type of visit per encounter (e-g., minor or intermediate 
assessment), they also bill for other services (e.g., procedures) rendered during the visit. 



correlated (r, = -676, pc.001, r: = 45.7 % of the variance), and the scatter plot depicted in Figure 

1 1 in Section 3.4.1 .a. entitled 'Findings: Descriptive Profiles' illustrates this relationship. 

Tirne spent by physician participants for each encounter was slightly longer than that 

which has been reported by other researchers. Physicians in this study, however, measured both 

direct and indirect time and the mean values reported in the literature primarily include direct 

service time. When the mid-point of the interval of time physicians spent providing medical 

services was assigned to each encounter, the mean time spent per visit was 19.79 (median = 18; 

SD = 7.92). The mean reported length of consultations in the United Kingdom ranged fiom five 

to 1 I minutes (Hughes, 1983; Peter, Tate & Catchpole, î 989; Wilkins & Metcalfe, 1984). 

Longer visits have been reported in the United States (e-g., 10 minutes; Stange et al., 1998), New 

Zealand (e.g., 12; Baker, 1976), Canada (e-g., 15 minutes; Collyer, 1969) and Sweden (c-g., 2 1 

minutes; Andersson & Mattson, 1989). Chan, Anderson and Thériault (1998) indicated that fee- 

for-services physicians in Ontario bill for an average of 25.7 encounters per day or 19.3 office 

assessrnents per day. If one assumed that these doctors saw patients for a total of 5 to 7 hours per 

day, these figures would translate to approximately 1 1 to 16 minutes per encounter or 15 to 22 

minutes per assessment. 

Spearman's r was used to assess the predictive validity of using the amount of time 

physicians spend rendering medical services for one encounter as a measure of annual physician 

resource utilization. Therefore, the strength and nature of the association between the amount of 

time physicians spend rendenng medical services (Le., data derived fkom the medical minutes 

study) and annual OHIP payments and visits per annum (i.e., data derived from the 

Visit/Payment study) were evaluated. The analysis was conducted using information fiom 

individuals who participated in both studies (n = 75). The amount of time (minutes) that a 

pliysician spent providing medical services during one encounter was not significantly correlated 

with the total amount of annual OHJP payments (r, = .117, p = -3 18), nor the number of annual 

visits (c = .107, p = -362). Therefore, measurement of physician resource utilization at one point 

in time (e-g., use of physician resources during one visit or encounter) was not a valid measure of 

longitudinal use and vice versa (cg., use of physician resources over the course of a year). This 

is important as there was no evidence to support the argument that physicians spend more or Iess 

time with people whom they see more or less often during the year. 



The predictive validity of using annual measures of physician resource utilization from 

one year to predict utilization in subsequent years was evaluated using the Pearson r and data 

from two tirne periods (Le., June 1, 1996 to May 3 1, 1997 venus June 1, 1997 to May 3 1, 1998). 

Annuai OHIP payments were highly correlated across tirne (r = -7 18. p<.001, ? = 5 1.55% of the 

variance), as were the nurnber of visits ( r  = .723, ~ . 0 0  1, $ = 52.27% of the variance). Table 3 

provides a surnmary of these validity assessments. 

TabIe 3 

Criterion-Related Validity of Physician Resource Utilization Measures 

- -- 

Minutes of  No. of visits No. of  visits OHIP OHIP 
service per annum per annum payments payments 

per annum per annum 
(Year 1) (Year 2) (Y ear 1 ) (Year 2) 

Minutcs of service 

No. of visits per 
annum (Year 1 ) 

No. of visits per 
annurn (Year 2) 

OHIP payments per 
annurn (Year 1) 

OHIP payments per 
annum (Ycar 2) 

Charges or OHIP 
payrnents per visit 
Note. * *p<.OO 1 .  r = Pearson's correlation coefficient. r, = Spearman's correlation coefficient. NS = 

not statistically significant. 

3.3.5.c.L Construct Validity 

Construct validity refers to the "extent to which hypothesized relationships between 

concepts and their measures are verified or not verified on the basis of obtained data" (Green & 

Lewis. 1986, p. 1 15). The constnict validity of using the amount of time physicians spent 

rendering different types o f  rnedical services to patients was evaluated. This assessrnent was 

conducting by testing for significant differences (Student 's t-test) between the amount of time 



spent providing medical services for: (a) minor versus intermediate assessments, (b) general 

annual health examinations versus general re-assessments, (c) intermediate assessrnents versus 

intermediate assessments plus psycho~ogical therapy, (d) one psychological therapy session 

vcrsus two psychotherapy sessions, and (e) psychological therapy versus counseling. 

As expected, general annual health examinations (mean = 26.16 minutes, n = 95) took 

significantly more tirne ( t  = 5.06; df = 101; F .001)  than general re-assessments (mean = 15.50 

minutes, n = 8).18 Intermediate assessrnents (mean = 15.49 minutes, n = 307) took significantly 

less time (r = -9.20; df = 323; p<.OOl) than intermediate assessments that are combined with a 

psychotherapy session (mean = 27.44 minutes, n = 18). Lastly, on average, one psychological 

therapy session (mean = 27.7 1 minutes, n = 34) took statistically significantly less time ( t  = - 
6.97; df = 33, p<.OO 1) than two psychotherapy sessions (mean = 33 .O0 minutes, n = 20). 

There were, however, no statistically significant differences ( t  = - 1.8 1, df = 14.5; p=.09)I9 

in the amount of medical service tirne provided for minor assessments (mean = 1 1.33 minutes, 

standard error of mean = 2.27 minutes, tt = 15) compared to intermediate assessments (rnean = 

15.49 minutes, standard error of mean = -3 1 minutes, n = 307). Despite the fact that the amount 

of time required for physicians in this sample to conduct both assessments was not that different, 

the OHIP fee schedule allowed physicians to bill $16.25 for a rninor assessrnent and $24.80 for 

an intermediate assessment. The fee schedule does not offer guidelines to enable physicians to 

distinguish between these two fee codes, but notes that intermediate assessments should be 'more 

extensive' (Ontario MOH, 1992). Chan, Anderson and Thériault (1998) observed that the 

proportion of intermediate to minor assessments has been increasing over the two decades 

(tem~ed "fee-code creep" by these authors). Interestingly, this cross-sectional sample included 

307 intemcdiate and 15 rninor assessments. 

Lastly, the amount of time required to provide a psychological therapy session (mean = 

27.7 1 ,  n = 34) was significantly more (t = 2.349, df = 55, p(.02) than the amount of time 

18 The mean number of  minutes per visit was calcdated by assigning the mid-point of  the 
interval of time physicians spent providing medical services. 

19 This r-test for equality of means does not assume equal variances as the Levene's test statistic 
for equality of variance suggests that the variances may not be equal (F = 5.87, p =.O16). If equal 
variances are assumed the r statistic becomes -2.827 suggesting statistically significant 
differenccs between minor and intemediate visits (df = 320,p = ,005). 



required to provide a counseling session (mean = 24.96, n = 23). Although these time periods are 

statistically significant in their differences, the clinical significance of a mean difference of 2-75 

minutes is small. The OHIP fee schedule allowed physicians to bill the MOH $47.30 for a 

psychotherapy or a counseling session. 



3.3.6. Data Analyses 

3.3.6.a. Descriptive Profiles 

3.3.6.a.i. Participants 

Descriptive statistics were used to profile the characteristics of participants in both the 

Medical Minutes and the Visit/Payment studies. The social, demographic and health profiles of 

these individuals are summarized in Table Il in Appendix 1. The characteristics of the 

communities in which these adults resided are surnmarized in Table 12 in Appendix 1, and the 

amounts of physician resources used by different types of people are sumrnarized in Table 13 in 

Appendix 1. 

The representativeness of participants was evaluated using two strategies. First, the 

stratification strategy was assessed to ensure that : (1) the number of participants per primas. 

provider in the Medical Minutes study was representative of the volume of services provided by 

thesc practitioners relative to each other, and (2) the age and gender composition of participants 

in the VisitPayment study reflected the age and gender stnicture of the sample frame. Second, 

bias in the communities represented by participants in both samples was evaluated by 

determining whether participants were from areas in Toronto: (a) that were similar to the average 

Toronto community (i.e., census metropolitan conununity), and (b) that were sirnilar to the 

average Ontario community. The mean value of the area-based measures (Le., at the FSA level) 

of participant's cornmuni ties was compared to the corresponding mean value of eac h area-based 

mcasure at the level of Toronto (Le., census metropolitan area) and Ontario. Inferential statistics 

could not be used to test for significance differences between these means, as measures of 

variability were not available for the Toronto and Ontario geographic areas. 

3.3.6.a.i. Variables 

Prior to univariate and multivariable anaiyses, response categories defined on the social- 

demoçraphic-health status questionnaire were collapsed into smaller groups and the distribution 

of cach dependent variable was evaluated. Independent variables were collapsed after 

considering: 

1. The feasibility of using the variable as a rate adjuster. For example, data derived 

from one survey question - country of birth - was collapsed into two groups (Le., born 

in Canada versus bom in another country) as this type of approach would improve the 

feasi bility of using this information for rate adjustment. 



The theoretical rationale for including the variable. For example, information denved 

corn another item - the language spoken in the home - was collapsed into two groups 

(i.e., English versus another language) as this approach was congruent with the 

theoretical perspective that language is an enabling resource.' 

The coding strategies and empirical results of other researchers. For example, 

information derived fiom one item - main activity - was collapsed into three groups 

(i.e., working, unable to work or looking for work, other) as this strategy was 

congruent with the coding approach used by researchers who identified this measure 

as a significant determinant of physician resource use in Ontario (McIsaac et al., 

1993). 

Rate adjusters that have been used in other jurisdictions. For example, information 

on prior visits was collapsed into two groups to identiq high-users. A primary care 

capitation formula in New Zealand adjusts rates on the basis of whether or not an 

individual has a High Use Card (Hutchison et al., 1999). 

Univariate analysis was conducted to evaluate the impact and appropriateness of al1 

coliapsing strategies, irrespective of the rationale used to collapse data into fewer groups. One- 

way analyses of variance (ANOVA) with the Bonferroni test for multiple comparisons were used 

to conduct these analyses. The Bonferroni test adjusted the significance level based on the 

number of comparisons. Binary variables were coded using dummy variables, nominal and 

ordinal-level measures were coded using integer values and these variables were specified as 

either categorical or ordinal in SPSS" (version 8). 

The shape of the distribution of each dependent variable was evaluated, as other 

investigators have indicated that the distribution of various measures of physician resource 

utiiization are positively skewed (Birch, Eyles & Ncwbold, 1993; Roos, Carrière & Friesen, 

1998). Strategies that have been used by other investigators to address this issue include: 

1. The use of separate multivariable analyses to identi@ determinants of use (i.e., no 

visits versus one or more per annum) and the determinants of frequency of use among 

individuals who made at least one visit (e.g., Birch et al., 1993; Broyles et al., 1983; 

' While patients and their physicians may jointly speak another language other than English, it 
would not be feasible to collect information on the languages spoken by both of these individuals 
and adjust rates based on the ability of patients and their physicians to speak the same language. 
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Romeis, Gilliespie, Virgo & Thorman, 199 1 ; Roos, et al., 1998; Stoller, 1982; 

Tataryn, Roos & Black, 1995; Stolier, 1982). 

The use of logistic regression to identiQ determinants of use (Le., no visits venus one 

or more per annum), or determinants of high-use (Le., one to five versus six or more 

annual visits) (e-g., Dunlop, 1998; McIsaac et al., 1997; Roos et al., 1998). 

The use of logarithm transformations to reduce the skewness of utilization measures 

(e.g., Andersen & Aday, 1978; Roos et al., 1998). 

As rneasures of physician resource utilization used in the VisitPayrnent study were 

positively skewed, separate analyses were conducted to identib determinants of use (Le., no 

visits versus one or more per amum) and frequency of use among individuals who visited the 

practice at least once. The use of a two-part mode1 allows for a better understanding of the 

determinants of initial use versus the volume of use among users and improves the robustness of 

estimates (Duan, Manning, Morris & Newhouse, 1984). As the frequency of annual visits among 

users was positively skewed (skewness = 4.93; kurtosis = 43.88), the logarithm of annual visits 

was used as this strategy resulted in a distribution that was more normal (skewness = 0.428; 

kurtosis = -0.466) than other transformations.' 

The logarithm of annual OHIP payments plus a constant of 10 was used as this 

transformation reduced the skewness score from 12.65 (Le., distribution of the unadjusted data) 

to -0.30 and the kurtosis score from 224.34 to 0.18.' The amount of time that physicians spent 

providing medical services was used in an unadjusted form (skewness = 0.26; kurtosis = - 1-03), 

as transfonning these values did not significantly improve the shape of the distribution? 

3.3.6.b. Univariate Analyses 

Univariate analyses were conducted to evaluate whether there was an association between 

cach indcpendent and dependent variable. By conducting univanate analyses to identiS, 

' The logarithm of the frequency of visits plus a constant of 10 was also evaluated (skewness = 
1.92; kurtosis = 5.53) as was the square root of the frequency of visits (skewness = 1.744; 
kurtosis = 5.40). 

A constant of 10 was added as the distribution contained a large proportion of zero values. 
The square root of total, annual OHIP payments was also evaluated (skewness = 2.37; kurtosis = 
16.80). 

' The loganthm of minutes of medical services was also evaluated (skewness = -.72; kurtosis = 
.97) as was the square root of the measure (skewness = -. 1 1; kurtosis -.70). 



variables that were associated with each outcorne, the number of variables entered into 

multivariable models could be reduced (Concato, Feinstein & Holford, 1993). ANOVA was 

used to test hypotheses regarding the presence or absence of an association between nominal or 

ordinal independent variables and each continuous dependent variable - the number of visits to 

the practice per annum among those that visited, the minutes of medical services provided by 

physicians during a visit and annual OHIP payments received by the practice for an individual. 

The F statistic from the ANOVA table was derived from linear regression when the independent 

and dependent variables were both continuous. Al1 statistical analyses were conducted using 

SPSS'" Version 8.0. 

The Crosstabs procedure was used to fonn two-way tables to test hypotheses regarding 

the presence or absence of an association between nominal or ordinal independent variables and 

the dichotomous dependent variable - visited the practice or not. The Pearson Chi-Square (x ' )  

statistic and two-tailed tests of significance were used to evaluate these associations. The results 

of Fisher's Exact Test were reported when a table had a ce11 with an expected fiequency of less 

than 5. The X' statistic from a simple, logistic regression mode1 was used to evaluate whether 

there was an association between each continuous independent variable and the dichotomous 

dependent variable.' When an association was found to be significant, the eta coefficient was 

~alculated.~ The results of al1 univariate analyses are provided at the end of Section 3.4.2. 

Interaction terrns were established a priori aAer conducting a review of the literature. 

Researchers have documented significant interactions behveen the severity of medical conditions 

and economic deprivation (Arling, 1985), the severity of medical conditions and disability status 

(Arling, 1985), social support and disability status (Arling, 1985), social suppon and health 

status (Birch, Eyles & Newbold, 1993), level of education and health status (Birch et al., 1993), 

Decisions made using this xZ statistic were the same as those derived by using linear-by-linear 
associations in the Crosstab procedure or by using Students' t statistic to detect between-group 
di fferences in means. 

6 This coefficient is "appropriate for data in which the dependent variable is measured on an 
interval scale and the independent variable on a nominai or ordina1 scale. When squared, eta can 
be interpreted as the proportion o f  the total variability in the dependent variable that can be 
accounted for by knowing the values o f  the independent variable. The measure is asymrnetnc 
and does not assume a linear relationship between the variables" (Norusis, 1993, p. 21 8). 



employrnent and gender (McIsaac, Goel & Naylor, 1997), geographic region and health status 

(Birch et al., 1993; Katz, Hofer & Manning, 1996), and age and socioeconornic status (Frohlich 

& Camere, 1997). 

Although significant interaction effects reveal information of theoretical importance, they 

have failed to make a significant contribution to the explanatory power of multivariable models 

(Arling, 1985; Ronis & Hamson, 1988). Therefore, some authors have advised that interaction 

terrns be used sparingly as they increase the likelihood that significance will occur by chance 

alone, reduce the degrees of freedorn leading to restrictions in the sensitivity of significance tests, 

i ncrease the likelihood of multi-collinearity and c m  be confounded by non-linear effects (Ronis 

& Hamson, 1988). Therefore, the following interaction terrns were assessed for their 

significance in predicting the incidence of a visit, minutes of medical service, the frequency of 

annual visits, and total, annual charges - age and gender, social support and disability status, 

social support and health status, level of education and health status, and work status and gender. 

The signi ficance of each interaction term was assessed using ANOVA and plots (Le., for 

continuous dependent variables) or by entering each terrn directly into a logistic regression mode1 

(i.e., to determine their significance as a determinant of the likelihood of a visit). Al1 interaction 

plots are presented in Appendix K. 

Univariate analyses were conducted to determine the appropriateness of using 

information on individual-providers as a control variable. The primary provider variable was 

selected as a measure of 'individual-provider' when evaluating determinants of whether or not an 

individual visited the practice, the nurnber of visits made to the practice among adults who 

visited and total, annual OHIP payments. The physician who rendered the service was selected 

as a rneasure of provider effects when evaluating determinants of the amount of time physicians 

spent providing medical services, as this provider was the individual who would mostly likely to 

influence this rneasure of resource utilization. 

3.3.6.c. Hypotheses Testing 

To test Hypothesis 1 - each dependent variable was regressed on age and gender as these 

variables Tom the basis for capitation formulae in most junsdictions and will "almost always be 

an appropriate starting point for health care capitation formulae" (Hutchison et al., 1999, p. 20). 

Individual provider-level data was included as a control variable when this measure was found to 

bc significant in univariate analyses. 



Hypothesis 2 was tested by regressing each dependent variable on age and gender 

followed by block entry of individual-level (predisposing, enabling and need) and community- 

level enabling variables. The relative contribution of each separate block of variables was 

evaluated. Then, these blocks were entered in a hierarchical fashion begiming with individual- 

level need, predisposing and enabling variables followed by community-level enabling 

characteristics. The contribution of each category of variables to the explanatory power of each 

model and the significance of the change in fZ2  value was evaluated. Individual provider-level 

data were included as a control variable when this measure was found to be significant in 

univariate analyses. 

Hypothesis 3 was tested by regressing each dependent variable on age and gender 

followed by fonvard, step-wise entry of variables identified in univariate analyses as significant 

predictors. The contribution of each variable to the explanatory power of  each mode1 and the 

significance of the change in R' value was evaluated. 

Hypothesis 4 was tested by regressing each dependent variable on age and gender 

followed by fonvard, step-wise entry of community-level measures identified as significant in 

univariate analyses. The stepwise criteria used for logistic regression - a variable was entered 

into the model if the probability of its score statistic was less than .OS, and was rernoved if the 

probability was greater than .IO.  Stepwise cnteria for al1 linear models - probability of F-to-enter 

less than or equal to 0.05, and the probability of F-to-remove greater than or equal to 0.10. 

3.3.6.c.i. Multivariable Modelling 

Variables included in multivariable models were thosc identified as statistically 

significant determinants of physician resource utilization at alpha-level of  .05. Sensitivity 

analyses were conducted to evaluate the impact of selecting an alpha-level o f .  IO. 

Sampfe sizes. To determine the sample size required to undertake the Medical Minutes 

study, Figure 1 was developed using the software program Power Analysis and Sample Size 

(Version 6.0) (Hintze, 1996). This illustration was constructed assuming 20 predicton (R2 

added: .IO) and three control variables (R' added: .OS).' Therefore, it was determined that a 

sampk size of 600 would be required to ensure enough cases for cross-validation. 

7 Effect size = 0.1 17. 



Figure 10 

Power versus Sample Size by Alpha-Level: Medical Minutes Study 

Power vs N by Alpha 

To determine the sample size required to undertake the VisitPayment study, Figure L I 

was developed. This illustration was constmcted assuming 20 predictors ( R ~  added: .05) and 

three control variables (R' added: .05).8 Therefore, it was determined that a sample size of 1000 

wouId be required to ensure enough cases for cross-validation. 

Figure 1 1 

Power versus Sample Size by Alpha-Level: VisitRayment Study 

Power vs N by Alpha 

X Effect size = 0.055. 



The Medical Minutes study was conducted until the desired sample size was reached. and 

a number of strategies were implemented to maximize the number of participants in the 

VisWPayment study (see Section 3.3.4.). The number of participants in the former study was 

550, while the number of participants in the latter was 659. Figure 12 sumrnarizes the power 

analyses conducted after recruitment of subjects. 

Figure 12 

Power versus Sampie Size by Alpha-Level 

Power vs N by Alpha 

Mzii~icollinearify. As it was expected that some of the measures of need (e.g., various 

masures of hospital utilization), economic environment (e-g. government transfer payments as a 

percent of income and incidence of low income) and relative wealth (e-g., average and median 

income) would be correlated, a correlation matnx was developed to assess the relationship 

among these measures. These matrices are provided in Figures J 1 to 57 in Appendix J. When 

the Pearson correlation coeficient was greater than -80, only one measure was used in 

multivariable analyses if both variables were identified as significant in univariate analyses. The 



measure selected for inclusion in multivariable models was the variable with the highest X' or F 

s ta t i~ t ic .~  

Four strategies were used to minimize multicollinearity in models identifying 

determinants of visit frequency and annual payments.1° First, only one of the rneasures of prior 

hospital utilization (Le., presence/absence of an admission) was used as al1 indicators of inpatient 

resource utilization were significant in univariate analysis and were highly correlated. The 

measure of the incidence of an admission had the highest F statistic in univariate analysis. 

Second, correlations among other measures of need (Le., health status, disabili ty status and 

activity limitations) were screened - but the Pearson correlation coefficient among these variables 

werc less than 30. Therefore, these measures of need were included in multivariable models 

when any of thern reaches statistical significance in univariate analyses. Third, associations 

bctween other independent variables (e-g., marital status and the number of adults in the home, as 

well as educational status and work status) were assessed using the Crosstabs procedure, Phi and 

Cramer's V statistic. As this analysis indicated an association, the variables with the highest F 

statistic in univariate analysis (i.e., mantal status & educational status in analyses of visits; adults 

in the home and work status in analyses of annual payments) were selected for inclusion in 

multivariable analyses. Lastly, measures of cornmunity-Ievel enabling characteristics werc used 

as many of these indices of economic climate and relative wealth were highly correlated. 

The following variables were selected for multivariable analyses (that required block 

entry of community-level enabling factors) to identiQ determinants of visit frequency among 

individuals who visited at least once, as they had the highest F statistic and were not highly 

corrclated - the incidence of low income of the population in private households, governments 

Y When univariate analyses were conducted to evaluate interaction terms, the following 
interactions were significant as determinants of the incidence of a visit - marital status * 
disabil ity status, marital status * health status, the number of adults in the home * disability 
status, and the number of adults in the home * heaIth status. Since mantal status and the 
presence of other adults in the home were both selected as measures of social support, and 
disability and health status were both selected as rneasures of heaIth - only one of these four 
significant interaction terms was used in multivariable analyses. The interaction tenn - the 
number of adults in the home * health status - was selected as it had the largest chi-square value 
( f (  1,649) = 1 1-56, p = .OOO). 

' O  The variables identified in the preceding paragraph were not significant in univariate analyses 
as detenninants of the incidencc of a visit or minutes per visit and would not be entered 
simultaneously into a multivariable equation. 



transfer payments as a proportion of  total income, the average census family income, and the 

female labour force participation rate." The following variables were selected for rnultivariable 

analyses (that required block entry of community-level enabling factors) to identifL determinanis 

o f  total, annual OHIP payments, as they had the highest F statistic and were not highly correlated 

- the median income of  private households, the proportion o f  total income derived from 

government transfer payments, and average census family income." 

Logisric regression. Multiple, logistic regression was used to evaluate the relative 

significance of different independent variables in deterrnining the likelihood that an individual 

would visit the practice during a one year period. This rnultivariable approach to modelling was 

used to calculate adjusted odds ratios and confidence intervais. Although age was coded as a 

" The incidence of low income among the population in private households was selected first, 
as this measure had the highest F statistic (30.32). The use of this measure meant that the 
following indices could not be used due to their high correlation with the measure of low income 
- median incomes (F statistic = 3-50), median census family income (F statistic = 22-56), average 
income of al1 private households (F statistic = 20.85), median income of al1 private households 
(F statistic = 27-08), and the unemployment rate (F statistic = 28.97). A Pearson coefficient of 
-80 was used as an indicator of high correlation. 

Next, the measure of govemment transfer payments was selected as this measure had the 
liighest F statistic (19.16) among the remaining variables. The use of this measure meant that 
average income (F statistic = 17.15) could not be used due to high correlation. 

The average census family income was selected next as this measure had the highest F 
statistic (15.28) among the remaining variables. The use of  this measure meant that average 
dwelling value (F statistic = 4.59) could not be used due to high correlation. 

Finally, the female labour force participation rate was selected ( F  statistic = 6-17) as this 
was the only remaining measure that was not highly correlated with other variables selected. A 
correlation matrix was created to ver@ that the selected variables (i-e., the incidence of Iow 
incomc, govemment transfer payments, average census family incorne, and the female labour 
force participation rate) were not highly correlated. 

" The median income of private households was selected first, as this measure had the highest F 
statistic (14.03). The use of this measure meant that the folIowing indices that were identified in 
univariate analyses could not be used due to high correlation: median income (F statistic 7-41), 
median census family income (F statistic = 7.49, the incidence of low income (F statistic = 
1 1.83), average income of private households (F statistic = 8.38), and unemployment rates (F  
statistic = 12.56). A Pearson coefficient of .8O was used as an indicator of high correlation. 

Next, the measure of govemment transfer payments was selected as this rneasure had the 
highest F statistic (7.29) among the remaining variables. The use of this measure meant that 
average income ( F  statistic 4.66) could not be used due to high correlation. The only other 
variable that was significant in univariate analyses was average census family income (F statistic 
= 4-69), and this measure was not highly correlated with median income of private households or 
government transfer payrnents. 



continuous measure for linear regression modelling, this variable was coded as categorical dunng 

logistic regression to ease in interpreting the coeficients. 

For each logistic regression model, the -2 log likelihood ratio was reported as well as 

results from a classification table, the Hosmer-Lemeshow X' statistic, and Negelkere's R'. The 

likelihood ratio is similar to the F test in ordinary least squares regression, as it measures the 

overall significance of the model (Birch, Eyles & Newbold, 1993). The smaller the likelihood 

value the better the fit (Norusis, 1993). The classification table is a two-way table that can be 

used to compare predicted and observed outcomes, and calculate the proportion of cases that are 

correctly classified by the logistic model. The Hosmer-Lemeshow x2 statistic is another 

measure of overall fit, and this statistic is particularly usefùl when the model includes multiple 

andor continuous predictor variables (Norusis, 1993).13 Negelkere's R' value is similar to the R' 

value used in ordinary least squares regression, as it measures the explanatory power of the 

model. Higher values indicate a greater level of explanatory power ~ o m s i s ,  1993). Unlike the 

R' value, however, it is not a measure of the percentage of variance explained by the model 

(Birch, Eyles & Newbold, 1993). 

The number and proportion of individuals who visited the practice during the year and the 

number and proportion of adults who did not visit were calculated to ensure that the logistic 

regression model would not be over-fi t or under-fit. "A large number of outcome events is 

needed if many independent variables are included in the analysis' (Concato, Feinstein & 

Holfort, 1993, p. 203), as the results of models that have fewer than 10 outcome events per 

independent variable may be inaccurate (Harrell, Lee, Matchar & Reichert, 1985). Participates in 

the Visit/Payment Study included 659 adults - 579 of these individuals visited the practice at 

Icast once (87.8 percent) and 80 (1 2.2 percent) did not. 

Ultimately, information from the classification table was not used to evaluate the 

predictive accuracy of the logistic regression models, as al1 of the models correctly classified 

individuals approximately 88 percent of the time. In addition, al1 models classified al1 

individuals as having at least one visit. Therefore, the predictive accuracy was similar for each 

l3 This statistic is denved by "forming 10 groups of equal size containing the deciles of the fitted 
vaIues. Observed and expected values are calculated by summing the estimated logistic 
probabilities and observed values of the outcomes variable in the usual fashion. This statistic ... 
follow[s] a chi-square distribution with eight desees of freedorn when the fitted model is the 
correct rnodel (Hosmer et al., 199 1 ,  pg. 1632). 



equation, as the proportion of' individuals who visited the practice was sirnilar between models. 

Variability in the percent classified as correct simply reflected slight difference between-models 

in sample size and thus the incidence of not visiting. The Hosmer-Lemeshow x2 statistic was not 

significant in any of the multivariable models - suggesting non-significant differences in 

observed or expected outcomes among randomly selected subgroups of participants. 

Linear regression. Multiple, linear rcgression was used to develop multivanable models 

to evaluate the explanatory power and assess the relative contribution of potential predictors of 

the amount of tirne physician spent providing medical services dunng a visit, the number of visits 

to the practice per annum among those that visited at least once, and annual OHIP payments 

received by the practice for an individual. 

Predictive validity was assessed using cross-validation - this approach to modeling 

required that each case in each data set be randomly assigned to training and test samples. 

Models were developed using the training sample followed by a subsequent validation of the 

robustness of the mode1 with the remaining participants (i.e., test sample) (Concato et al., 1993; 

Harrell, Lee, Matchar & Reichert, 1985). 

Goodness-of-fit of linear models was assessed using the RZ value. When multiplied by 

100 the R' value is equal to the percentage of vanability in the dependent variable that is 

explained by the model. R~ values are provided in tabular format for analyses conducted with the 

training, test, full and tnmmed samples. Trimmed samples excluded outliers identified when 

cquations were fit to the full sample. The standardized beta coefficients reponed in tabular 

format are det-ived from the full sample of participants, and were presented for comparative 

purposes. The R' values described in the text of this dissertation are those derived from the full 

sample for two reasons. First, these values were selected for reporting purposes as each 

multivariable model included few outliers. Second, the identification of the characteristics of 

individuals or services excluded from any capitation agreement between payers and providers 

would need to be specified. 

3.3.6.c.ii. Predictive ratios 

Multivariable models of annual OHIP payments were evaluated using the predictive ratio. 

While the R' value assessed the predictive validity of the formula at the individual-level (which 

is important when evaluating the utility of a formula in lirniting differential selection), the 

predictivc ratio was used to assess the predictivc accuracy of a formula at the group-level. This 



is important when evaluating the net financial impact of a formula on providers who intentionally 

or unintentionally roster a biased selection of enroilees. The predictive ratio has been used by 

other researchers to evaluate capitation formulae (Anderson et al., 1990; Ash et al., 1989; van 

Vliet & van de Ven, 1992). 

The predictive ratio for a group of individuals was calculated by summing the capitation 

payments predicted by a regression formula for a specific cohort and dividing this by the surn of 

the actual payrnents. "Predictive ratios greater than one indicate groups for which the mode1 will 

Icad to overpayment; predictive ratios less than one refiect groups whose costs are higher than 

thc model predicts. The best models will have al1 predictive ratios for a wide selection of 

subgroups quite close to one" (Ash et al., 1989, p. 25). 

Selection bias could occur during the enrollment period. For example, a group of 

physicians may choose to specialize in serving individuals with disabilities, or decide to avoid 

servicing individuals who have mobility problems by locating their practice in a location that 

would be di fficult or inconvenient to access in a wheelchair. Alternative1 y, di fferent ial selection 

could occur after the enrollment phase. For example, providers may elect to de-roster individuals 

who have high visit rates or who were adrnitted to a hospital. Therefore, predictive ratios were 

calculated for select populations that varied by disability status, health status, pnor visiis, and 

hospitalization history (Le., yesho). 

Predictive ratios were calculated for the following rate adjustment formulae for these 

reasons: 

1. Age and gender. These two adjusters are used in most jurisdictions that use 

capitation and represent an "appropriate starting point for health care capitation 

formulae" (Hutchison et al., 1999, p. 20), 

2. Age, gender and self-rated health status. The health status adjuster was added to the 

base model as this measure of need might be considered a standard by which to 

compare other formulae (Hutchison et al., 1999), 

3. Age, gender and prior visits. The p i o r  visit variable was identified in this study as a 

significant deteminant of the incidence of a visit, the frequency of visits arnong those 

who visited at least once, and annual OHIP payments. In addition, this variable made 

the largest contribution to the explanatory power of these multivariable models as 



measured by the standardized beta coefficient. Lastly, data on prior utilization are 

available to the Ontario MOH via pnor year OHIP records. 

3. Age, gender and hospital admission. The hospital admission adjuster was selected 

due to its significance and explanatory power as a determinant of visit frequency 

among those who visited at least once and annual OHIP payments. This variable also 

approached significance as a determinant of the incidence of a visit. Lastly, data on 

admission history are availabie to the Ontario MOH via linkage between OHIP data 

and hospital discharge abstracts. 

5 .  Age, gender and the incidence of low income. The low income adjuster was selected 

due to its significance as a determinant of visit frequency among those who visitcd at 

least once and annual OHIP payments.14 This information is available to the Ontario 

MOH via linkage between OHIP and Census data. 

6. Age, gender, prior visits hospital admission in the preceding year. These last two 

adjusters were selected: (a) due to the reasons identified above, and (b) to see if the 

use of four rather than three adjusters improved the predictive performance of the 

formula at the group-level. A community-based measure was not added to this mode1 

as the explanatory power of these indicators were insignificant once information on 

prior visits and hospital admissions were included in multivariate models. 

3.3.6.c.iii. Payment Schedules 

Once potential adjusters were identified, example payrnent schedules were developed. 

These schedules were constructed using two-by-two tables with age and gender categories, and 

ceIl values were calculated using regression equations derived from a number of different 

potential capitation rate formula. The values represent the mean and median payments that 

would be made if the Ontario MOH had used each formulae to adjust the average rate paid to the 

14 Whilc the median income o f  private households and unemployment rates were identified as 
determinants o f  annual payments, these measures o f  relative wealth and economic climate are 
highly correlatcd with the incidence o f  low income. In addition, the incidence of low income 
mcasure may have more face validity and feasibility from a policy perspective. For example, 
members of the public may not understand the term 'median' and policy-makers may not want to 
be accused of adjusting for a social issue (i.e., unemployment) that they are expected to address. 



practice for al1 participants. The purpose of designing these schedules was to demonstrate the 

redistributive effect of different fomulae. These tables are presented in Appendix N. 

A table was also constnicted (Table 16 in Section 3.4.3.) to evaluate the level of 

association between total, annual OHIP payments and tùnds that would have been received by 

the practice if different capitation fomulae had been used. Values were assigned to each 

participant using the regression equations derived for each funding formula, and Pearson 

correlations were used to assess the level of association. Again, estimates of capi tated payrnents 

reflected fùnds that would have been paid if the Ontario MOH had used each formulae to adjust 

the average rate paid to the practice for ail participants. 

3.3.6.c.i~. Outlier analyses 

Outliers were identified using standardized residuals (Le., three or more standard 

deviations). The characteristics of these individuals were profiled, and the multivariable models 

were refit afer these cases were trimmed from the sample. 



3.4.0. Findings 

3.4.1. Descriptive Profile 

3.4.1.a. Medical Minutes Study 

Informed consent was obtained from 686 individuals during the period of data collection, 

but physicians supplied information on the amount of time they spent providing medical services 

for only 559 of these people (i.e., 8 1.5 percent). Clinical data could not be linked for an 

additional nine people (Le., 1.6 percent of 559) as the unique identifier was either missing from 

the Service Encounter Forrn or this value was not accurately transcribed. Therefore, the final 

sample included 550 subjects or 80.2 percent of those who agreed to participate. 

The stratification strategy was successfid in ensuring that the visits included in the sample 

werc representative of the relative volume of services provided by the various primary providers, 

and did not over- or under-represent the practice patterns of certain physicians. Table 4 outlines 

thc size of the caseload assigned to these primary providers (Le.. number of cases and proportion 

of total) as well as the size of the sample represented by these physicians (Le., number of cases 

and proportion of total). The majority of patient participants in the Medical Minutes study were 

scen by the doctor designated as their primary provider (93.6 percent; n = 5 15). Thirty-five 

individuals, however, were seen by 14 different residents. Eight of these doctors were first ycar 

residcnts, while six of thesc doctors were in their second year of residency. 



TabIe 4 

Medical Minutes Study: Stratification Strategy by Regular Physician 

Regular Team Patient Caseload 
Physician (April 1996 to April 1998) 

Sarnple 

Patients Proportion of 
(#) Patients in 

Practice 
Assigned to a 

Regular 
Physician (94) 

Participants in Sarnple Proportion of 
with Regular Participants in the 

Physicians Designated Sarnple who have the 
as Primary Provider* Regular Physician 

(#) Designated as Their 
Primary Provider (%) 

1 Blue 

2 Blue 

3 Biue 

4 Blue 

Total Blue Tearn 

5 Red 

6 Red 

7 Red 

Total Red Team 

8 Green 

9 Green 

I O  Green 

1 1  Green 

Total Green Team 

Subiects - 1 O 0  550 1 O 0  
- --- - -  - -- 

Noie. * These subjects have a 'regular ph&iciûn' as  their designated primary provider, but they rnay - 
have seen another doctodresident dunng the current visit. 

The majonty of the physicians spent betwcen 1 1 and 20 minutes providing medical 

serviccs for a n  encounter with a participants. As the operational definition provided to 

physicians required them to include charting time for the encounter, this measure may include 

sonie time without the participants present. Figure 13 sumrnanzes the amount of time that these 

physicians spent providing medical services. When the mid-point of the interval of time 



physicians spent providing medical services was assigned to each encounter, the mean time spent 

per visit was 19.79 (median = 18; SD = 7.92). 

Figure 13 

Amount of Time Physicians Spent Providing Medical Services to Participants (N = 550)' 

Mcdical services per visit (minutes) 

Physicians billed the OHIP an average of $36.94 for each visit (SD = S 18.47; range 

S 16.25 to S 1 19.40). As described in Section 3.3.5. the amount of time physicians spent 

providing medical services was highly correlated with the amount of money billed andor 

received from OHIP for their services (r, = .676, p<.OOI, r: = 45.7 percent of the variance). The 

amount of money paid by OHIP was equal to the amount of money billed by physicians in al1 

instances. Figure 14 illustrates the relationship between medical services per visit and OHIP 

paymcnts per visit. 

I Physicians spent less than frve minutes providing medical service to five individuals. 



Figure 14 

Scatter Plot of the Relationship Between the Arnount of Medical Services Per Visit and 

Payments Per Visit (n = 543). 

Mcdical scmiccs pcr visit (rninutcs) 

The most frequent service codes used by physicians to bill for their services included: 

1. Intemediate assessment (n = 307 or 56 percent of encounters). 

2. General annual health exarninatior? (n = 95; 17 percent). 

3.  Psychological therapy (n  = 55; 10 percent). 

4. Counseling (n = 23; 4 percent). 

5 .  Intemediate assessment with psychological therapy (n = 18; 3 percent). 

6. Minor assessment (n = 15; 3 percent). 

When the service codes billed by physicians was collapsed into three types of visits, 

intermediate medical care accounted for 63 percent of visits while general medical and 

psychological counseling each accounted for 18 and 19 percent of the visits.' 

Table 1 I in Appendix 1 provides a descriptive protile of individuals in the Medical 

Minutes study. Participants ranged in age from 16 to 92 years (mean = 50.70; SD = 17.38). The 

niost frequent diagnostic codes assigned for biliing purposes included: 

Intemediate medical care = minor and intermediate assessments. general re-assessment, and 
prenatal care. General medical = general annual health, pre-operative visits, major prenatal care. 
Psychological counseling = any visit that included psychotherapy and counseling service codes. 



1 .  Hypertension (8 percent). 

2. Depression (6 percent). 

3. Musculo-skeletal symptoms not yet specified (5 percent). 

4. Family planning (5 percent). 

5. Diabetes (5 percent). 

6 .  Coronary artery disease (5 pe r~en t ) .~  

Most participants were female (64 percent), married or partnered (52 percent), lived with 

another adult in the home (68 percent), were bom in Canada (64 percent) or spoke English in 

their home (90 percent). Participants had high leveis of education as 65 percent held post- 

secondary education or more, in fact 47 percent had university or postgraduate education. Most 

individuals worked full or part-time (55 percent) or were retired (22 percent). Seven percent 

were unable to work, and two percent reported that they were looking for work. Sixteen percent 

of participants rated their "general state of health" as excellent, while 30 percent rated their 

heaIth as very good. An additional 33 percent rated their health as good, and 16 percent 

indicated that their health was fair. Only five percent of participants indicated that their health 

was poor. Thirty-tive percent of participants indicated that they had a long term disability, and 

33 percent reported that they were limited in the kind or amount of activity they do because of a 

long term physician condition, mental condition, o r  health probiem. 

Thirteen percent of participants had been hospitalized during the preceding 12 months, 

and 16 participants were hospitalized from one to three days. Eleven participants spent from four 

to six days, four people spent seven to nine days, and 13 individuals spent 10 or more days in a 

h~sp i t a l .~  Sixty-six percent of participants did not visit a family doctor from another clinic in the 

past 12 months, and an additional 25 percent visited a physician outside of the practice one or 

two tirnes in the preceding year. Only 10 percent of  participants visited a family doctor from 

another clinic three or more times in the preceding year. 

' The diagnostic code used to prepare this descriptive summary was the code assigned to the 
service code. If a patient was assigned more than one service code for a visit, the diagnostic code 
attached to the "A" service code was selected. 

4 While 52 participants indicated that they spent time in a hospital in the past 12 months, only 44 
of thcse individuals responded to the question regarding the number of  days spent in a hospital. 



Participants were from 27 diflerent communities in Toronto, and one to 27 participants 

resided in each community.' These comrnunities were similar to the average cornmunity in 

Toronto and Ontario in terms of the female labour force participation rate, median income, 

median census family income, average household income and median household income. These 

home communities were similar to the average community in Toronto (but not the average 

cornmunity in Ontario) in terms of the proportion of immigrants and recent immigrants, average 

dwelling value, and the proportion of the population in the cornmunity that spoke English in the 

home. Participants' communities were 'much higher' than the average community of Toronto in 

terms of unemployment rates, the proportion of total income attributable to government transfer 

payrnents, average income and average census family income. Participants' comrnunities were 

'higher' than the average cornmunity of Toronto in terms of the incidence of low income. Lastly, 

participants' communities were less educated than the average community in Toronto or Ontario. 

Tables 1 I and 13 in Appendix 1 provide a surnmary of the social, demographic and health 

characteristics of participants. Table 12 in Appendix 1 provides a summary of the socioeconomic 

status of participants' comrnunities, as well as the status of the average community in 

metropolitan Toronto and in the province of Ontario. 

3.4.1.b. Visit/Payment Study 

A stratified random sample of 1,200 individuals was sent social/demographic/health 

status questionnaires. Responses were received in the mail from 895 individuals (74.6 percent of 

1,200). Seventy-one individuals were deemed to be ineligible because: (a) their envelope was 

markcd 'Retum-to-Sender' due to an incorrect address, (b) respondents or the clinical database 

indicated that they no longer received care at the Department of Family and Community 

Mcdicine, or (c) the practice was informed that the individual was deceasedm6 An additional nine 

people refused to participate. When the social, demographic, health status and billing data for 

these individuals was abstracted from the clinical database, an additional 264 individuals were 

Forward sonation areas were used to identiw the home communities o f  patient participants. 
Census data denved from these fonvard sortation areas indicated that between 45 and 63,701 
inhabitants lived in each cornmunity in May 1996. 

After the sample frame was constructed and the sample selected, this investigator was 
informed that the clinical database at the practice included information on whether individual 
patients had died or transferred to another provider. Naturally, this information was only 
available for those individuals for whom the practice had been informed about their status. 



considered to be 'non-respondents' as their record did not have information for more than five 

variables. 

Therefore, social, dernographic and health status information was available for 

approximately 856 individuals (7 1.3 percent of 1 ,ZOO).' As patient participants may have visited 

a physician at the practice before or after the period of data collection and completed a 

questionnaire at that time, the nurnber of people for whom there is relatively complete 

sociaVdernographic/health status information was different than the number of individuals who 

responded to the mailing. Seventy-eight of these 856 individuals visited a family doctor at 

another clinic three or more times in the past 12 months. Information on the extemal use of 

primary care physicians was not available for an additional 1 19 people. 

In summary, 1,200 questionnaires were sent to a stratified, random sample of individuals. 

Seventy-one people were deemed ineligible and nine refused to participate. There were 264 non- 

respondents. Seventy-eight individuals were excluded on the basis that they visited a farnily 

doctor at another ciinic three or more tirnes in the preceding year, and 1 19 individuals were 

excluded as they did not provide information on the extent to which they visited other prïmary 

care physicians. Therefore, 659 people were included as participants in the Visit/Payment study. 

This represented 55 percent of 1,200 individuals or 65.7 percent of eligible adults.' Figure 15 

summaries this process. 

7 Twelve hundred individuals minus 7 1 ineligibles minus nine refusais minus 264 non- 
respondents. 

8 659 participants/(1,200 minus 78 ineligible due to high external use minus 1 19 ineligible as 
they did not provide information regarding extemal use) 



Figure I5 

Selection Process for the Identification of Participants 

1,200 individuals 

minus 71 

minus 9 

minus 264 

minus 78 

minus 119 

The original stratified, random, sample. 

Individuals deemed to be ineligible due to incorrect address, 
moved, or deceased. 

Individuals who refised to participate. 

Individuals deemed to be non-respondents due to the fact that 
their record in the clinical database were missing information 
for more than five variables. 

Individuals deemed ineligible because they indicated that they 
visited a family doctor at another clinic three or more tirnes in 
the preceding year. 

Individuals deemed ineligible because they did not provide a 
response to the question regarding whether they visited a 
family doctor at another c h i c  in the preceding year. 

659 Participants 

Participants in the VisitPayment study ranged in age from 17 to 89 years (standard 

deviation * 17.0); 58 percent were female while 42 percent were male. The age and gender 

structure of participants was similar to the sample frarne, as illustrated in Table 5, suggesting that 

the stratification process was successful. The proportion of male participants in each age intemal 

was the same as the sample frame ( f =  97 1, df = 16, p <.000), and the proportion of female 

participants in each age cohort was the same as the sample fiame (x2= 1267, df = 16, p <.000). 



Table 5 

Visit/Payment Study : Strati fied Random Sarnple 

Age Sample Frame Stratified Participants 
Interval Random 

s Nurnber Proportion Proportion S a m ~ l e  Number Proportion Proportion 
(years) of Gender of Sample (#) of Gender of Sarnple 

(%) Frame (%) (%) (%) 

Male 16-30 256 14.6 6 72 28 10.1 4.2 

Total 4245 1 00 1200 659 1 O0 

Most participants were mamed or  partnered (59 percent) or lived with another adult in 

the home (47 percent). Participants had high IeveIs of education - 52 percent held a university or  

postgraduate education and an additional 19 percent had completed community college. Most of 

the participants reported that their main activity was working Ml-time or  part-time (58 percent), 

while 23 percent were retired. Four percent reported that they were unable to work, and one 

percent reported that they were looking for work. 

When asked to rate their "general state of health", 64 percent rated their health as either 

eood or vcry good. An additional 2 1 percent rated their health as excellent, and 12 percent 
C 

rcported fair health. Only three percent of participants reported that their health was poor. 

Thirty-one percent of participants indicated that they had a long term disability, but only 25 

percent reported that they were Iirnited in the kind or amount of activity they do because of a long 

term physical condition, mental condition, or health problem. Twelve percent of participants had 



been hospitalized dunng the preceding year, 43 percent of these individuals were hospitalized for 

one to three days. Eighty-one percent did not visit a family doctor ffom another c h i c  in the past 

12 months. Eleven percent visited a farnily doctor from another c h i c  once in the preceding 

year, and an additional seven percent made two visits to a family doctor from another clinic in 

the past year. Only five participants saw a physician at the practice for prenatal services during 

the pcriod of time in which data was collected regarding visits. Table 13 in Appendix 1 provides 

a sumrnary of the social, dernographic and health status characteristics of participants. 

Participants in the Visit/Payment study were from 132 difièrent fonvard sortation areas, 

and between one and 3 1 people resided in each area. These cornmunities were similar to the 

average community in Toronto and Ontario in terms of unemployrnent rate, female labour force 

participation rate and the proportion of totaI income derived from govemment transfer payments. 

Participants' communities were similar to the average community in Toronto (but not the average 

community in Ontario) in terms of the proportion of the population that was immigrant, recent 

immigrant, and who use English as a home language. The cornmunities' incomes were also 

higher as measured by average and median income, average and median census family income, 

and average household income. The median household income of participants' communities, 

howevcr, was lower than the average cornrnunity in Toronto. The incidence of low income was 

hiçher and the educational status was lower. Table I2 in Appendix 1 provides a surnmary of the 

socioeconomic status of participants' communities, as well as the status of the average 

community in metropolitan Toronto and in the province of Ontario. 

Visits per annum during the second year of data collection (Le., dependent variable time 

framc = June 1, 1997 to May 3 1, 1998) averaged 3.88 (SD = 5.15; range O - 69 visits; median = 

2.0). The distribution, as illustrated in Figure 16, is positively skewed (skewness = 4.89; kurtosis 

= 44.3 1). Twelvc percent of individuals did not visit the practice, while an additional 24 percent 

made one visit. Sixteen percent of individuals made two visits, 1 1 percent made three visits, and 

an additional nine percent made four visits, and six percent made 5 visits. A cumulative total of 

79 percent of participants made less than five visits to the practice. The five largest outlicrs 

rcpresented annual rates of  69,37, 30,29 and 26 visits per annum. As described in the 

methodology section entitled 'Data Quality', annual visit rates were highly correlated across tirne 

(Pearson r = 0.723; p c .O0 1 ; 9 = 52.27 percent). 



Figure 16 

Distribution of Visits Per h u m  - Al1 Participants (N = 654)9 

Nurnber of Visits (Yw 2) 

Because a sizable proportion of individuals did not visit the practice within a one year 

term, the distribution of visits per annum was analyzed in two stages. Table I I  and 13 in 

Appendix 1 provides a profile of the characteristics o f  individuals who visited the practice at least 

once during the course of a year. For example, while 90 percent of adults between the age of 16 

and 30 visited at least once, 95 percent of adults 76 years of age or older visited at least once. 

Eighty-six percent o f  males visited at least once, while 89 percent of females made one visit 

during the year. 

The distribution of visits per annum among participants who visited the practice at least 

once in the year is illustrated in Figure 17. The average number of visits per annum, for those 

who made at least one visit dunng the year (n = 579), was 4.41 (s.d. = 5.27; range: 1 - 69). The 

distribution was positively skewed (skewness = 4.93, kurtosis = 43.88). 

Y Five of the high-cost cases have been removed from the sample - for illustrative purposes - in 
order to reduce the skewness of the distribution. 



Figure 17 

Distribution of  Visits Per Amum for Individuals Who Visited At Least Once (n = 574)'' 

Due to the skewed distribution of these values, the dependent variable used for 

multivariate analysis equaled the Iogarithm (base 10) of the number of visits per annum (i-e., for 

those individuals who visited the practice at least once). Figure 18 illustrates the distribution of 

this dependent variable. The log transformation reduced the skewness score from 4.93 to .428 

and the kurtosis score from 43.88 to -.466. 

'O Five of the high-use cases have been removed from the sample - for illustrative purposes - in 
ordcr to reduce the skewness of the distribution. 
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Figure 18 

Normal Q-Q Plot of Log(Visits Per Annum) for Individuals Who Visited At Least Once (n = 

Observed Value 

The average, annual OHIP payments for participants during the first year of data 

collection (i.e., June 1, 1996 to May 3 1, 1997) was S 139.73 (SD = S2 17-44; range: $0.00 - 
S2,8 10.75). The average number of visits was 4.12 (SD = 5.17; range = O - 5 1 visits; median = 

2.0). The number of people who made less than five visits dunng this year was 153 (23 percent), 

while 506 individuals made six o r  more visits (77 percent). The distribution of information on 

tliis pt-ior visit variable is located in Figure 14 and Table 15 in Appendix 1. 

During the second year of data collection (Le., dependent variable time frarne = June 1, 

1997 to May 3 1, 1998) the average, annual OHIP payments were $132.17 (SD = $256.29; range: 

SO ro S5,10 1.20). The distnbution, as illustrated in Figure 19, was positively skewed (skewness 

= 12.65; kurtosis = 224.34). " The five largest outliers represent annual OHIP payments of 

S5.1 O 1.20, S2,346.60, $1,402.90, $1,294.96 and $9 15.57. As described in Section 3 - 3 5 ,  annual 

OHIP payments were highly correlated across time (Pearson r = 0.72; p < .O0 1, ? = 5 1.55 

' ' A skewness value greater than 1 generally indicates a distnbution that differs significantly 
frorn a normal distribution. In the normal distribution, the value of the kurtosis statistic is O. 
Positive kurtosis indicates that the observations cluster more and have longer tails than those in 
the normal distribution (Norusis, 1993). 



percent). The sum of payments received from OHIP for these individuals during both time 

periods was sirnilar (i.e., year 1 = $92,086.64; year 2 = $87,103.07)- This measure of physician 

resource utilization was transformed prior to use as a dependent variable. 

Figure 19 

Distribution of Annuai OHlP Payments (n = 654)" 

O r o c - z o o  3 o o - M O - 5 0 0  
50 150 250 350 450 550  650 

Total OHIP (Ycar 2 )  

The dependent variable used for multivariate analysis equaled the loganthm (base 10) of 

tlic annual OHIP payment plus a value of 1 0 . ' ~  The log transformation reduced the skewness 

score from 12.65 to -.30 and the kurtosis score from 224.34 to -18. Figure 20 illustrates the 

distribution of this dependent variable. 

" Five of  the high-cost cases have been removed from the sample - for illustrative purposes - in 
order to reduce the skewness o f  the distribution. 

l 3  The constant 10 was selected to ensure that a logarithrn of the zero values could be obtained 
and that the srnallest values in the distribution would be greater than or equal to one. 



Figure 20 

Normal Q-Q Plot of Log (Annual OHIP Payments) Plus 10 (N = 659) 

1.01 1 
-5 1 .O 1.5 2.0 2.5 3 .O 3.5 4.0 

Obscrvcd Valuc 



3.4.2. Univariate Analyses 

The following section sumarizes results of analyses conducted to assess the strength of 

the relationship between variables. Table 13 in Appendix 1 provides a descriptive surnrnary of the 

average amount of physician resources used by individuals who have different characteristics. 

Table 6 (located at the end of this chapter) provides a surnrnary of the results of univariate 

analyses and Figures K1 to K2 1 (Iocated in Appendix K) illustrate the interaction plots evaluated. 

3.4.2.a. Determinants of at Least One Visit: Rostered Adults 

Patient characteristics that demonstrated an association with whether or not an individual 

visited a physician within a one year period of time (alpha = -05) included: 

1. Age (x2[4, N = 6591 = 20.84, p c .O0 1). 

2. The number of adults at home ( ~ ' [ l ,  N = 6521 = 4.56, p = .04). 

3. Work status (x2[1, N = 6571 = 6.48, p = .04). 

4. Self-rated health (x2[1, N = 6561 = 12.5 1, p = .O 1). 

5. Whether or not the individual was hospitalized in the preceding year (x2[1, N = 6581 

= 4.68, p = -03). 

6. The number of visits they made to the practice in the preceding year ( ~ ' [ l ,  N = 6591 

= i 6.95, p = -000). 

Interaction terrns that demonstrated an association included: 

1. Age and gender (x1[5, N = 6591 = 12.78, p = -02). 

2. Marital and disability status (x2[l, N = 6541 = 4.15, p = .04). 

3. Marital and health status (x ' [  1. N = 6461 = 4.1 5, p = -04). 

4. The number of adults in the home and disability status (x2[l, N = 6481 = 6.42, p = 

.O 1 ). 

5. The number of adults in the home and health status (x2[1, N = 6491 = 1 1.86, p = 

.O0 1 ). 

The designated primary provider was not asscciated with whether or not an individual 

visited a doctor during one year. Nonc of the cornmunity-level enabling characteristics reached 

statistical significance in univariate analyses. Additional independent variables that 

demonstrated an association with incidence of use when the alpha-level was set at . I O  included: 

1. Self-rated disability (x2[1, N = 6551 = 3.39, p = .07). 

2. Activity limitations (x2[1, N = 6541 = 3.09, p = .IO). 



3. The frequency of hospitalizations in the preceding year (x2[2, N = 6581 = 5.22, p = 

.07). 

4. Hospital days in the preceding year ( x2 [2 ,  N = 6581 = 4.68, p = -10). 

The following interaction terms were also significant at a cut-off o f .  10: 

1. Age (categorical measure) and gender (x2[1, N = 6591 = 2.74, p = -10). 

2. Education and health status (x2[1, N = 6551 = 2.72, p = .09). 

Table 7 sumrnarizes the characteristics of individuals who visited a physician at least 

once. but profiles only the variables identified as signiticant in univanate analyses (alpha-level = 

.OS). 

Table 7 

Patient Deterrninants of At Least One Visit 

Visited at Lcast Once Visited at Lcast Once 

II No. % of No. % of n 

Cohort Cohon 

Age (years) Health Status 
16- 30 98 88 90 Poor 22 21 95 
31 -45 189 150 79 Fair 77 70 9 1 
46 - 65 228 204 89 G O O ~  202 185 92 
66 - 75 102 97 95 Very good 220 194 88 
> 76 42 40 95 Excellent 135 108 80 

No. of adults Hospital 
Lives alone 170 157 92 Admission 
Not live alone 482 4 15 86 No admission 576 500 87 

1 admission 61 59 97 
r 2 admits 2 1 19 90 

Work Status Prior Year 
Working 383 325 85 - Use 
UnabldLooking 332 3 12 94 O - 5 visits 506 430 85 
Other 41 37 9 1 r 6 visits 153 149 97 

Xote. No. = number. n = number of participants in the Visiflayment Study. 



3.4.2.b. Determinants of Minutes of Medical Services 

Patient characteristics that reached statistical significance in univariate analyses as 

predicton (alpha = .05) of minutes per visit included: 

1. Age (P= -.078, F (1,548) = 1 6 . 7 4 , ~  C.001, R2 = -029). 

2. Gender (F[ 1,5483 = 4.88, p c.05). 

3. Educational status (F[1,49 11 = 5.60, p <.OS). 

4. Work status (F[2,489] = 6-01, p c.01). 

5 .  Country of birth (F[1,497] = 3-92, p c.05). 

6. Self-rated health (F[4,401] = 2.34, p =.05). 

7. Self-rated disability (FE 1,3991 = 4.25, p c.05). 

8. The number of hospital admissions in the past year (F[2,405] = 3.08, p <.OS). 

None of the interaction t e m s  nor the community-level enabling charactenstics reached 

statistical significance at an alpha-Ievel of .OS. Figures K1 to K7 in Appendix K illustrate the 

interaction plots evaluated. 

The physician seen dunng the visit was also a statistically significant predictor (F[26,523] 

= 3.85, p <.O0 l), as was the type of visit (Fr1 6, 5261 = 4 1.38, p 4 -00 1). A post hoc analysis' was 

not conducted using information regarding the physician who provided the medical services, as a 

nurnber of docton (namely physician residents) saw only one participant. Therefore, a post hoc 

analysis was conducting using information regarding the primary provider, as this variable was 

aIso a significant deteminant of minutes per visits (F[10,539] = 5.96, p c.001) and 94 percent of 

participants were seen by the physician designated as their primary provider. Results indicate 

that only one physician spent significantly more time rendering medical services during 

cncounters with patients than other doctors. 

There was evidence of a negative, linear relationship between the age of a patient (coded 

as a continuous measure) and the amount of time a physician spent providing medical services. 

The strength of this relationship can be appreciated by reviewing the average Iength of medical 

service time devoted to individuals of different ages. Table 8 summarizes the characteristics of 

individuals who visited a physician at least once, but profiles only the variables identified as 

significant in univariate analyses. 

I Bon ferro ni test for multiple cornparisons assuming equality of variances. 



Table 8 

Patient Determinants of Medical Minutes Per Encounter 

n Minutes per 
Encounter t 

n Minutes per 
Encounter t 

Age (years) 
16 - 30 
31 -45  
46 - 65 
66 - 75 
> 76 

Gender 
Male 
Female 

Education 
5 Secondary 
Post-secondary 

Work status 
Working 
Unable/Looking 
Other 

Born in Canada 
Yes 
No 

Disabilitv Status 
LT disability 
No tT disability 

HeaIth Status 
Poor 
Fair 
Good 
Very good 
Excellent 

Homital 
Admission 
No admission 
1 admission 

2 admits 
Note. t The mean amount of tirne physicians spent providing medical services was calculated by 
assigning each patient participant a value equal to the mid-point of their assigned time interval, summing 
these values for al1 individuals in the group, and dividing the sum by the number of people in each group. 
LT = long term. 

The strength of the relationship between age (coded as a continuous variable) and medical 

scnice time did not improve when a quadratic equation was fit ( R ~  = .O3O). The relationship 

rcmained negative and significant even afler controlling for the physician seen and the type of 

viçit (p= -.042, p <.05). As a negative correlation was not expected, a sensitivity analysis was 

conducted by using a C O ~ O ~  of individuals coded as receiving the most common type of service 

(i.e., an intermediate assesment)* to evaluate the relationship between age and minutes of 

Intemediate assessments were selected for a cohort, as this type of visit was rnost common at 
the practicc (56 percent of visits in the sample). Physicians who bill Ontario for primary care 
assessments use the intermediate assessrnent billing code t h e  times more often, on average, 
than the minor assessrnent code (Chan et al., 1998). 



medical service per visit. Age was not a significant deteminant of  the amount o f  time physicians 

spent providing medical services to patients who were seen for intermediate visits (F[1,305] = 

-55,  p =.46) whether or not the physician seen was entered as a control variables3 

Gender was identified as a significant determinant of minutes per visit as physicians spent 

more time with females than males.' Figure 21 illustrates the amount of time that physicians 

spent providing medical service for women and men o f  different ages. Physicians spent 

significantly more time with individuals who had secondary school education or less, or adults 

who had two or more hospital admissions than those with one admission in the preceding year. 

Figure 2 1 

Medical Services Per Visit for Women and Men by Age (n  = 550) 

Unexpectedly, a significantly longer period of time was spent providing medical service 

to individuals who were bom in Canada, worked full-time, did not have a disability or who rated 

their health as excellent (versus good). These results were unexpected, as it was anticipated that 

physicians would spend more time providing medical service to individuals who were fiom 

abroad, unable to or looking for work, or those who had a long term disability. 

During multivariable analyses with the full sample (n = 550) the negative relationship between 
age and time remained after controlling for characteristics of need and predisposing factors. 
However, once the type of  visit was also controlled in multivariable analyses, the relationship 
between age and time became non-signi ficant. 

1 The time values reported in text have been rounded to the nearest minute. Descriptive 
statistics reported to the second decimal place are available in Table 13 in Appendix 1. 



The only variables that reached statistical significance in univariate analyses when the 

alpha-Ievel was set at . I O  was the use of English as a home language (F[1,492] = 3.24, p =.07)' 

and the interaction term of age (categorical measure) and gender (F[4,550] = 2.24, p = -06). 

When age was measured as a continuous variable, which was the approach used in multivariable 

analyses, the interaction term (Le., age * gender) was not significant (F[60,550] = 1.05, p = 

.38 1). 

3.4.2.c. Determinants of Visits Per Annum: Individuals Who Had At Least One Visit 

Predisposing and enabling characteristics that reached statistical significance in univariate 

analyses as determinonts (alpha = -05) of the number of visits per annum made by individuals 

who visited the practice at least once (Le., log [annual visits >Il) included: 

1. Age (fi= .004; F[1,557] = 25-23; p c.001; R' = .042). 

2. Marital status (F[l,647] = 9.26; p <.O 1). 

3. The number of adults in the home (F[l, 5701 = 3.88; p (-05). 

4. Educational status (F[ 1, 5761 = 38.67; pC.00 1). 

5 .  Work status (F[2, 5741 = 26.85, p c.001). 

6. Country of birth (F[l,S7 l] = 7.67, p <.Ol). 

7. The use of English in the home (F[1,572) = 13.3 1; p <.O0 1). 

Al1 of the measures of need were statistically significant predictors as was the interaction 

tex-m of marital and health status. In addition, al1 of the comrnunity-level enabling charactenstics 

that described the economic environment and relative wealth of participants' communities were 

significant predictors. The designated primary provider was also a significant determinant of the 

number of visits per annum among adults who came to the practice at least once (F[10, 5681 = 

2.32, p <.O l).6 The variables that reached statistical significance when the alpha-level was set at 

-10 included the following interaction terms: marital and disability status (F[ 1,5651 = 3.43, p = 

.06), the number of adults in the home and disability status (F[1,567] = 3.71, p = .OH), and 

gender and work status (F[2,576] = -133, p = -09). Figures K8 to K14 in Appendix K illustrate 

Physicians spent an average of 20 minutes with people who spoke English in their home and 18 
minutes with those who did not. 

Al1 F statistics and P coemcients reported in this section are derived using log (annual visits) 
for those who visited at lcast once as a dependent variable. 



the interaction terms that were evaluated to determine their significance as determinants of 

annual visits among adults who visited at least once. 

As expected, age was positively corretated with visits per annum. The strength of this 

relationship can be appreciated by reviewing the average, annual nurnber of visits for individuals 

of different age groups who visited a physician at the practice at least once. Table 9 summarizes 

the characteristics of individuals and their mean number of annual visits, but profiles only the 

variables identified as significant in univariate analyses.' 

Significantly more visits per annum were made by individuals who: (a) were single, 

divorced, separated, or widowed; (b) Iived alone, or (c) had secondary school or  less. Individuals 

who reported that they were unable to or looking for work made significantly more visits per 

annum than adults who had other main activities, or those who worked (fûll- or part-time). 

Individuals who were bom abroad or spoke a language other than English at home made 

significantly more visits per annum than adults who were bom in Canada or who spoke English 

in their home. 

7 All visit rates in this section were calculated for the cohort of patients who visited the 
practice at ieast once during the year. 
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Table 9 

Patient Determinants of Annual Visits Among Individuals Who Visit At Least Once ( n  = 579) 

n Mean Visits (#) n Mean Visi ts(H 

Aee (years) 
16-  30 
31 -45  
46 - 65 
66 - 75 
> 76 

Marital Status 
Single, divorced, 
separated, 
widowed or other 
ManiecUpartnered 

Adults at home 
Lives aIone 
Not live alone 

Education 
Secondary or less 
Pos t-secondary 

Work Status 
Working 
Unable/Looking 
Other 

Born in Canada 
Ycs 
No 

Enclish as Home 
langua~e  - 

Ycs 
No 

Health Status 
Poor 
Fair 
Good 
Very good 
Excellent 

Disabilitv Status 
LT disability 
No LT disability 

Activity 
Limitation 
Limitations 
No limitations 

Hos~itai  
Admissions 
No admission 
Admit 

No admission 
1 admission 
2 2 admits 

Time in Hospital 
No nights 
1 - 9 nights 
10 or more nights 

Prior Year Use 
O - 5 visits 

6 visits 

Note. * Frcquency of annual visits among individuals who visited at least once. 



Self-rated health status was a significant determinant of the frequency of visits per annum 

among adults who visited the practice at least once dunng the year (F[4, 5733 = 26.66, p <.O0 1). 

Individuals rated their health on a five-point scale - each category differed significantly fiom al1 

other categories in terms of the average number of visits per annum. Self-rated disability status 

(FE 1, 5731 = 5 1.67; p <.O0 1) and activity limitations (F[1, 5721 = 59.59; p <.O0 1) were both 

significant determinants of the frequency of visits per annum among adults who visited the 

practice at least once. Individuals who reported that they had a long-term disability or activity 

limitations visited the practice more ofien than those who did not have a long-terrn disability or 

any activity limitations. 

Individuals who reported that they were admitted to a hospital in the preceding 12 months 

visited the practice more often than those who indicated that they were not admitted during this 

period of tirne (F[1,576] = 22.57; p c.00 l).' The number of times an individual was admitted to 

a hospital was also a significant determinant of visits per annum among those who visited the 

practice at least once. Frequency of hospital admissions was measured using three categories - 
cach group differed significantly in tenns of the average number of visits to the practice per 

annum (F[2, 575) = 14.87; p <.O0 1). The length of time patients stayed in the hospital was also 

a significant determinant of visits per annum among those who visited at Ieast once. Again, 

individuals in each time category differed in terms of the average number of visits they made per 

annum to the family practice (F[2, 5761 = 14.07; p <.O0 1). 

All area-based measures of eamed income demonstrated a signi ficant, negative 

relationship with the frequency of annual visits for patients who visited the practice at least 

oncemg The most powerful predictor was the median income of private households (P= - 
.0000062; FII , 5741 = 27.08; pc.00 1, R' = -045). In addition, there was evidence of a negative 

relationship between femalc labour force participation rate and the number of visits per annum 

among adults who visited the practice at least once (P= -.006; F[l, 5741 = 6.17; p c.05, R? = 

.O 1 1 ). 

X Both groups of adults must have visited the practice at least once in the preceding year. 

9 Average income, median income, average census family income, median census family 
income, average income of  private househoids, rnedian income of pnvate households. 



Lastly, there was a positive relationship between visit frequency among individuals who 

visited at least once and: 

1. The proportion of total income in a comrnunity that was derived from governrnent 

transfer payments (P= .O0 1 ; F[l, 5741 = 19.16; p <.O0 1, R' = .032). 

2. The incidence of low income in a community (P= -007; F[I, 5741 = 30.32; p <.O0 1, 

R' = .050). 

3. The unemployment rate (P = -002; F[1, 5741 = 28.97; p <.O0 1, R' = .048). 

Only one interaction term - marital by health status - was statistically significant and 

Figure K I 0  suggests that individuals who are single, divorced, separated or widowed make more 

visits per annum, unless they rate their health as good. Figures K8 to Ki4 illustrate the 

interaction terms evaluated to determine their significance as deteminants of visit frequency. 

3.4.2.d. Deterrninants of Total, Annual OHIP Payments 

Predisposing and enabling characteristics that reached statistical significance as predictors 

(alpha = .05) of the total arnount of OHIP payments received by the practice per annum (Le., log 

[OHIP payments + 101) included: 

1. Age (p = .l67; F[1,657] = 18.82; p <.O0 1 ; R' = .028). 

2. Marital status (FE 1,6471 = 8.04; p <.O 1 ). 

3. The number of adults in the home (F[1,650] = 9.27; p <.O 1). 

4. Educational status (F[1,655] = 13.03; p c.001). 

5. Work status (F[2, 6541 = 16.97; p <.O0 1). 

6. Country of birth (F[1,650] = 4.98; p c.05). 

7. The use of English in the home (F[I, 6511 = 4.35; p c.05). 

ln  addition, al1 of the measures of need were statistically significant predictors. Al1 of the 

community-level enabling characteristics, with the exception of the measure of average family 

dwelling, were significant predictors of total, annual OHIP payrnents. Lastly, the designated 

primary provider was also a significant determinant of annual OHIP payments (F[10,648] = 

2.37, p <.O l)." None of the interaction tems reached statistical significance when the alpha- 

levcl was set at .M. Figures K15 to K2 1 ilhstrate the interaction terrns evaluated. The variable 

10 Al1 F statistics and P coefficients reported in this section are derived using log (OHIP 
payment + 10) as a dependent variable. 



that reached statistical significance when the alpha-level was set at .IO included gender (F[ 1, 

6571 = 2.9 1 ; p =.088) and the interaction term for education and health status (F[4, 6541 = 2.14; p 

=.047). 

As expected, there was evidence of a positive, linear association between age (coded as a 

continuous measure) and total, annual OHIP payments. The strength of this relationship can be 

appreciated by reviewing the average, annual OHIP payments for individuals of different age 

groups. Higher annual OHIP payments were receivcd for individuals who: (a) were single, 

divorced, separated or widowed, (b) did not live with another adult, (c) had secondary school 

education or less, (d) were unable or looking for work, (e) bom outside of Canada, or (f) did not 

speak English in their home. Table 10 surnmanzes the characteristics of individuals and the total 

amount of OHIP payments made to the practice in a one year period, but only profiles the 

attributes identi fied as significant in univariate analyses." 

Self-rated health status was a significant determinant of total, annual OHIP payments 

(F[4, 65 11 = 15.14; p < .O0 1). Payments received for individuals who rated their health as 

excellent, very good or good did not differ in size, while payments received for adults who rated 

their health as good, fair or poor did not differ in size. Payments for individual who rated their 

health as fair or poor, however, were significantly higher than adults who rated their health as 

excclIent or very good. 

Self-rated disability status was also a significant determinant of total, annual OHIP 

payments (F[ 1, 6531 = 26.78; p <.O0 1 )  as was the self-rated presence or absence of activity 

limitations (F[ 1, 6521 = 3 1.72; pe.00 1). Annual OHIP payments received by the practice for 

individuals who reported that they had a long-term disability or activity limitation were 

significantly higher than payments for adults who reported that they did not have a long-term 

disability or an activity Iirnitation. 

' ' These dollar values were derived from unadjusted. total annual OHIP payments. 



Table 10 

Patient Deteminants of Total, Annual OHIP Payrnents (N = 659) 

n Mean Payment 
(9 

n Mean Payment 
(9 

Age (years) 
16 - 30 
31 -45 
46 - 65 
66 - 75 
> 76 

Marital Status 
Single, divorced, 
separated, widowed, 
0 t h  
MarriecVpartnered 

Adults at home 
Lives alone 
Not live alone 

Education 
Secondary or less 
Post-secondary 

Work Status 
Working 
UnabldLooking 
Other 

Born in Canada 
Y es 
No 

Endish as Home 
Language 
Yes 
No 

Health Status 
Poor 
Fair 
Good 
Very good 
Excellent 

Disabilitv 
Status 
LT disability 
No LT 
disability 

Activity 
Limitations 
Limitations 
No limitations 

i ios~i ta i  
Admissions 
No admission 
Admit 

No admission 
1 admission 
L 2 admits 

Time in 
i ios~i ta l  
No nights 
1 - 9 nights 
r IO nights 

Prior Year Use 
O - 5 visits 
r 6 visits 

Notc. LT = long tenn. - 



Total, annual OHIP payrnents were higher for individuals who were admined to a hospital 

in the preceding 12 months (F[l, 6561 = 22.87; p <.001), and for those who were admitted more 

often (F[2, 655) = 12.76; p <.001). The nurnber of hospital admissions was rated using three 

categories - each group differed significantly in terms of the average, annual OHIP payments 

received by the practice. The length of time patients stayed in the hospital was also a 

deterrninant of total, annual OHIP payments (F[2, 5761 = 14.07; p <.O0 1). 

The frequency with which individuals visited the practice in the preceding year was also a 

significant deteminant of total, annual OHIP payments (F[1,657] = 17 1.46; p <.O0 1). Payrnents 

received for individuats who visited the practice six or more times in the preceding year were 

significantly higher than those received for adults who visited the practice five or less times. 

When the frequency of pnor visits was evaluated using a continuous measured the relationship 

between historie use and total, annual OHIP payrnents was significant and positive (F[l,657] = 

1 87-80, p < .O0 1, R' = -22) 

AL1 area-based measures of eamed income demonstrated a signi ficant, negative 

relationship with total, annual OHIP payments with the exception of the variable that measured 

the average dwelling value of the communities within which individuah lived. The most 

powerful predictor of total, annual OHIP payments was the median income of private households 

(P = -. 145; F[ 1,6541 = 14.03; p <.O0 1, R' = .O2 1). In addition, the proportion of total incorne 

that was derived from government transfer payments among individuals in a comrnunity was a 

significant deteminant of total annual payments (/? = .105; F[1, 6541 = 7.29; p <..O 1, R' = .O 1 1), 

as was the incidence of low incorne (p= -133; F[ 1,6541 = 1 1.83; p =.O0 1, R~ = .O 18). There was 

evidencc of a positive relationship between the unemployment rate and total annual payments (P 
= .137; F[l, 6541 = 1 2 . 5 6 ; ~  <..001, R'= .019). 
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Tablc 6: Univarintc Analyses 

Indcpcndcnt Variables Dcpcndent Variablcs 

Individual-level Area-Bascd Mcasures Visitcd thc Minutcs Pcr Visit Annual Visits Annual OHlP 
Variables Prac t ice ( Y  cs/No) log (# visits)$ log (OHIP + 10) 

Age tl 
(Continuous variablc) 

Marital status ' 

Adult in home 

Education ' 

Work status ' 

Prcdisposinrz Charac terist ics 

~'(4,659) = 20.84 
p = .MO 
(Cal egorical 
variablc) 

x2( 1,659) = 1.68 
p = ,227* 

x2(I ,649) = .63 
11 = .465* 

~'(1 ,652) = 4.56 
p = .O4l* 

x2( 1,657) = .66 
p = ,510 

f (  1,657) = 6.48 

Note. 8 Frequency of annual visits among individunl who visitcd ai lcast once. ) F statistic froiii ANOVA table dcrived from lincar regrcssion; - 
the numbcrs reportcd in brackets cqual the degrecs of freedom betwecn aiid within groups. f F staiistic derivcd froni ANOVA. * p statistic 
derivcd from Fisher's Exact Test. x2 = chi-square statistic; the nurnbers in brackets equal the degrecs of frcedom and the smplc sizc. j3 = bcta 
cocfficicnt. Bold indicatcs p < .05. 



lndcpendcnt Variablcs Dcpctidciit Vnrinblcs 

individual-levcl Area-Bascd Measurcs Visitcd the Minutcs Pcr Visit Annual Visits Annual OHlP 
Variables Prac t icc (Ycs/No) log (# visits)g log (OHIP + 10) 

Born in Canada 

English as homc 
language ' 

Activity 
limitations 

Hospitalizcd in the 
past year (yeslno) 

Hospital admissions 
in the p s t  ycar (#) 

x2( l  ,652) = 1.56 F(1,497) = 3.92 

p = .220* p = .O48 

Enablina Rcsourccs 

x2( 1,653) = .38 F( 1,492) = 3.24 
p = ,683" p = .O73 

Nccd Charactcrisiics 

~'(4,656) = 12.51 F(4,401) = 2.34 
p = .O14 p = .O54 

x2(1 ,655) = 3.39 F(1,399) = 4.25 

p = ,072' p = .O40 

x2( 1,654) = 3 .O9 F( I ,405) = 1.83 

1) = .100* p =  ,177 

~'(1,658) = 4.65 F( 1,406) = .60 

p = .030* p = ,439 

~ ~ ( 2 , 6 5 8 )  = 5.22 F(2,405) = 3.08 

p = ,074 p = ,047 

Note. 9 Frequcncy of annual visits aniong individual who visitcd at Icast once. 4 F statistic froni ANOVA tabk dcrivcd froni lincar rcgrcssion; - 
the numbcrs rcportcd in brackcts cqual the dcgrecs of frcedom bctwecn and within groups. t F statistic dcrived from ANOVA. * p statistic 
derived from Fisher's Exact Tcst. X' = chi-square statistic; the nunibcrs in brackcts equal the dcgrecs of frccdoni and thc samplc s i x .  jl = bcta 
coc~cient. Bold indicales p < .05. 



Indcpcndcnt Variüblcs Dcpcndciit Variables 

Individual-lcvcl Arca-Bascd Mcasurcs Visitcd thc Minutes Pcr Visit Annual Visits Annual OH1P 
Variab tes Practicc (YcsINo) log (# visits)$ log (OHIP 4. 10) 

Days in hospital in 

thc past year + 

Prior primary carc 
use (0-5, 26 visiis)' 

Prior primary carc 

usc (O-2,3-5,6-8, 
29 visiis)' 

Prior primary carc 

usc (continuous 

nicasurc) 1 

~41,659) = 16.95 

p = .O00 
(Categorical, 2-part 
variable) 

Not cvaluatcd F(1,577) = 222.88 F(1,657) = 17 1 .46 
p = .O00 p = ,000 

Not cvaluatcd F(1,577) = 102.72 F(1,657) = 70.91 
p = .O00 p = .O00 

Not cvaluatcd jl = .O42 = .O43 
F(1,577) = 326.07 F(l,657) = 187.80 
p = .O00 p = . W  
R2 = .361 R* = .222 

Note. $ Frequcncy of  annual visits aniong individual who visitcd ai Ieast once. F statistic froiir ANOVA tablc dcrivcd froni linear rcgression; 
the numbcrs reportcd in brackcts cqual the dcgrccs of frecdom bciwecn and within groups. t F statistic dcrivcd froni ANOVA. * p statistic 
derived from Fishcr's Exact Test. X' = chi-square statistic; the nunibcrs in brackets cqual tlic dcgrccs of frccdoni and the saniplc sizc. P = beia 
coefficient. Bold indicatcs p < .05. 



Independent Variables Dcpcndcni Variables 

Individual-lcvcl Arca-Bascd Mcasurcs Visitcd thc Minutes Pcr Visit Aniiual Visits Annual OHlP 
Variables Prac t icc (Y cs/No) log (# visits)$ log (OHIP + 10) 

Govcmment transfcr paynicnts as n ~'(1,659) = ,273 
pcrccnt of total incomc 4 p = ,601 

Average dwclling value 4 ~41,659) = ,103 
11 = ,748 

Average incomc 

Mcdian inconic 4 

Note. 8 Frcqucncy of annual visits arnong individual who visitcd at lcast once. 4 F statistic froni ANOVA table dcrivcd froni lincar regrcssion; - 
the numbers reportcd in brackets cqual the degrccs of frcedom bctwccii and witliin groups. t F statistic derivcd froni ANOVA. * p statistic 
derivcd from Fisher's Exact Test. x2 = chi-square siatistic; the nunibers in brackets equal the dcgrces of frccdoni and the saniplc size. P = beta 
cocfficietit. Bold indicatcs p < .05. 



I~idcpciideni Variables Dcpctidcnt Variables 

Individual-lcvcl Arca-Bascd Mcasurcs Visitcd ttic Minutcs Pcr Visit Annual Visils Annual OHlP 
Variablcs Pract icc (Y cslNo) log (# visits)Cj log (OH IF 4. 1 0) 

Average census family income ~'(1,659) = .O00 
p = .993 

Mcdian ccnsus fami ly iiiconic 4 x2(1 ,659) = .O45 
p = 3 3 3  

Avcragc incomc of private x2(l ,659) = ,263 
households p = ,608 

Mcdian incomc o f  privatc x2( 1,659) = 1.52 
houscliolds 4 p= .217 

Notc. 4 Frcqueiicy of annual visits ümong individual who visited at least oiicc. 4 F statistic from ANOVA table dcrived from linear rcgression; - 
the numbers rcponcd in brackcts equal the dcgrccs of frecdoni bctwccn and within groups. t F siatistic dcrivcd froni ANOVA. * p statistic 
derivcd froni Fisher's Exact Test. X *  = chi-sqiiarc statistic; tlic numbcrs in brackcis cqual thc dcgrccs of frccdorn and the samplc sizc. P = beta 
cocficicnt. Bold indiciitcs p < .05. 
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lndcpendcnt Variables Dcpendciit Variables 

Individual-lcvcl Arca-Bascd Mcasurcs Visitcd the Minutes Per Visit Annual Visits Anniial OHlP 
Variables Practicc (YcdNo) log (# visits)Cj log (OHIP + 10) 

Type of Visit 

Agc (continuous) 
* Gcnder 

Agc (intcrval) * 
Gender 

Marital status * 
Disability status 

# Adults * 
Disability status 

Marital status * 
Mcalth status 

Othcr 

Notc. fj Frcqucncy of annual visits among individual who visited at least once. 4 F statistic from ANOVA table dcrivcd froni lincar rcgrcssion; - 
the nurnbcrs reportcd in brackcts equal thc dcgrecs of frccdoiil bctwccn and witliin groups. t F statistic dcrivcd from ANOVA. * p statistic 
dcrivcd from Fisher's Exact Test. x2 = chi-squarc statistic; tlic numbcn in brackets cqual the dcgrccs of frccdoni and the sample sizc. P = beta 
coefficient. Botd indicrites p < .05. 



lndependcnt Variables Dcpeiidctit Variablcs 

Individual-lcvcl Arca-Based Mcasurcs Visitcd the Minutes Pcr Visit Annual Visirs Aiinual OHIP 
Variables Pract icc (Y cs/No) log (tl visits)$ log (OHIP + 10) 

# Addts * Hcalth ~'(1,649) = 11.86 F(4,395) = .754 F(4,570) = ,459 F(4.648) = ,326 

status p = ,000 p = ,556 p = ,765 p = ,860 

Education * 
Hcalth status 

Work status * 
Gendcr 

Note. (j Frequcncy of annual visits anlong individual wlio visitcd ai lcast once. F statistic from ANOVA table dcrivcd froni liiicar rcgression; 
the numbcrs reportcd in brockcts cqual thc dcgrccs of frecdoni bctwccn and witliin groups. t F stntistic dcrivcd froni ANOVA. * p statistic 
derived from Fisher's Exact Test. X' = chi-squarc statistic; the nunibcrs in brackcts cqual the dcgrccs of frccdorri aiid the saniplc s i x .  J = bcta 
cocfficicnt. Bold indicatcs p < .05. 
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3.4.3. Multivariable Analyses 

This section surnmarizes the results of multivariable models and is divided into the 

following sections - determinants of at least one visit, determinants of the amount of time 

physicians spent providing medical service for one encounter, determinants of visits per annurn 

among individuals who visit at least once, determinants of annual OHlP payrnents and predictive 

ratios. Tables are provided at the end of each subsection to summarize findings. In addition, 

supplementary tables are located in Appendix L, and a more detailed profile of outlier cases is 

provided in Appendix M. 

3.4.3.a. Determinants of At Least One Visit: Rostered ~ d u l t s '  

When age and gender were entered into a logistic regression model (Hypothesis l), age 

was identified as a significant determinant of whether or not an individual visited a physician but 

gcnder was not (Table 11 - Model A). In fact, gender was not significant in univariate analyses 
Y 

( x l [ l  ,6591 = 1.68 p =.227) and the addition of information on gender did not substantially 

improve a model with information on age.' 

To test Hypothesis 2 - age and gender were entered into a logistic regression model 

followed by individuai-level charactenstics and interaction terms that were identified as 

significant predictors in univariate analyses at an alpha-level of .OS. The addition of predisposing 

factors to a logistic model with age and gender only slightly improved the base model - 
Negclkere's R' value increased from .O66 to .087.' Age remained significant after controlling for 

the number of adults and children in the home and the work statu of the individual - no other 

variable rcached significance. 

The addition of need factors to a logistic model with age and gender resulted in an 

improverneni of the base mode1 - Negelkere's R' value increased from .O66 to -142.' Age and 

1 Individual provider-related characteristics were not entered as a control variable in any of the 
logistic models described in this subsection as this variable was not significant in univariate 
analysis. 

Appendix L - Table L 1 - Model IA. 

Appendix L - Table L i  - Model 1 B. 

4 Appcndix L - Table L i - Model 1 C. 
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prior visits were identified as significant determinants of a visit afler other characteristics of need 

were controlled. 

The addition of need & predisposing factors (hierarchical, block entry) to a logistic 

model with age and gender resulted in an improvement of the base model.' Negelkere's R' value 

i ncreased from -066 (base model) to -142 (base model plus characteristics of need) to . l 5 8  (base 

model plus characteristics of need and predisposing factors). The only significant determinants 

in the full mode1 were age and prior visits (Table 1 1 - Model B). Only one outlier was identified 

- case number 6710. This participant made 10 prior visits, but did not visit the practice in the 

subsequent year. Information provided on the survey questionnaire, however, suggested that this 

individual visited a physician who did not work at the practice on two occasions. 

To test Hypothesis 3 - age and gender were entered into a logistic rnodel, then al1 

variables identified as significant in univariate analyses were entered in a forward, stepwise 

procedure. The only variable that entered the model was the prior visit variable (binary 

rnea~ure).~ Negelkere's RL value increased !tom .O66 (base model) to -115.' If pnor visits was 

measured using four categories instead of two, Negelkere's R' value increased to .l24 (Table 1 1 - 
Model C). Age and prior visits remained significant in this multivariabIe model, but gender did 

not. Again, the only outlier identified was case number 67 10. 

This analysis was repeated to determine the impact of using an explanatory variable other 

than prior utilization, as the use of prior visits as an adjuster may be contr~versial.~ Therefore, 

age and gender were entered into a logistic model, then al1 variables identified as significant in 

univariate analyses at an alpha-level of .OS were entered in a forward, stepwise procedure with 

the exception of the prior visit variable. The final model included age, gender and the number of 

Individual-level enabling characteristics were also not entered, as the variable mcasuring the 
use of English in the home was not significant in univariate analyses. 

6 These results held true even when variables identified as significant in univariate analyses at 
an alpha-level o f .  1 O were entered in a stepwise procedure. 

7 Appcndix L - Table L 1 - Model 10. 

"he use of information on prior visits as a rate-adjuster may be controversial for the following 
reasons: (a) providers may be able to induce-demand in a capitated environment with the intent 
of incrcasing subsequent resource allocations, and (b) the use of this adjuster dunng the first year 
of capitation would mean that any prior inappropriate demand and utilization would be reflected 
in resourcç allocations. 
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adults who lived in the home (Le., live with other adults, not live with other adults).' The 

hospitalization variable (Le., admittecihot admitted in the past year) did not enter the equation 

due to the criteria for entry - the p value of this measure as an excluded variable was .08. 

Information on hospitalization status is available to the Ontario Ministry of Health, but 

information on the number of adults in the home would require a data infrastructure investment. 

Therefore, a logistic regression model of age, gender and hospitalization status (Le., yesho) was 

constructed (entry procedure) (Table 1 1 - Model D). The addition of information on prior year 

hospitalization (i.e., yesho) slightly improved the base mode1 - Negelkere's R' value increased 

from -066 to -079. Age was the only variable that retained significance in the equation, but 

hospitalization had a p value of .06. 

Hypothesis 4 was not tested with this dependent variable, as no comrnunity-level enabling 

characteristics reached statistical significance in univariate analyses. Therefore, these variables 

would not have improved a base mode1 with age and gender. 

9 The addition o f  information on the number of  adults in the home slightly improved the base 
model - Negelkere's R' value increased from .O66 to .082. Appendix L - Table L 1 - Model 1 E. 





Variables Modcl A Modcl B Modcl C Model D 
Ilypoihcsis 1 I lypothcsis 2 1 lypothcsis 3 Iiypotlicsis 3 

( r i  = 647) 

Hospitalized in the p s t  
year 

Prior visits 

Prior visits 

-2 log likclihooâ ratio 

Modcl x2 
Classification $ 

Hosmcr-Lcmeshow (x ' )  

Negclkere's R2 

Good 

Very Good 

Exccl lent 

No admission 

Admittcd 

0 - 5  

r 6 

0 - 2  

3 - 5 

6 - 8  

r 9 
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Variables Modcl A 
l iypothcsis 1 

(II = 659) 

Modcl B Modcl C Modcl D 
Ilypothcsis 2 Iiypoihcsis 3 llypothcsis 3 
(II = 647) ( 1 1  = 659) (cxcludc prior visit variable) 

(11 = 658) 

Outlier case numbcr (siandardizcd rcsidual) No outliers 6710 ( - 1  1.31) 67 10 (-9.70) No outlicrs 
Note. Values in the table represent the adjustcd odds ratios (confidence intervals) from the regression cquation. x2 = chi-square valuc. f - 
Percent corrcctly classified. = not significant. * p<.05, ** p<.O 1, *** p<.00 1. 
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3.4.3.b. Determinants of Minutes of Medical Services 

As the physician seen and the types of visits were significant predictors of the amount of 

time physicians spent providing medical services (F[26,523] = 3.85, p <.001, and F[16,526] = 

4 1.38, p <.O0 1 respectively), both of these measures were used as control variables in 

multivariable analyses. As the types o f  visits were influenced by both charactenstics of the 

physician (Le., service coded selected for billing purposes) and the patient (Le., reason for the 

visit), the analyses described in this section were conducted with the inclusion and exclusion of 

th is second control ~ar iab le . '~  

To test Hypothesis I - the amount of time physicians' spent providing medical service 

was regressed on age and gender using multiple, linear regression. The addition of  this 

information to a multivariable model with the two control variables did not significantly improve 

this model, as measured by the lack of significant change in the R~ value (F[2, 5381 = 2.56. p 

=.08) (Table 12 - Model E)." Age was identified as a significant predictor (negative 

relationship) when the physician seen and types of visits were controlled. Gender failed to retain 

significance in the multivanable model, although this variable reached significance in univariate 

analyses. When age and gender were entered into a linear regression model, age was identified 

as a significant predictor when the physician seen was entered as a single control variable." 

To test Hypothesis 2 - age and gender were entered into a linear mode1 that included both 

control variables followed by individual-level charactenstics that were identified as significant in 

univariate analyses at an alpha-level of .05.13 The addition of information on predisposing 

characteristics into a multivariable rnodel with age, gender and both control variables 

significantly improved this model, as measured by change in the lZ2 value (F[4, 47 11 = 2.44. p 

'O For reference purposes - the R' value of the regression equation with information on the 
physician seen was -012, while the R2 value of a model with physician seen and type of visit was 
.lO4. 

I I The R2 value of a rnodel with the physician seen and the type of visit was -104, and the R' 
value of Modcl E (i.e., age, gender, the physician seen and the type of visit) was .112. 

" Appendix L - Table L2 - Model 2A. 

l 3  None of the cornmunity-level enabling nor the interaction terms were significant at the .O5 
levcl. but the interaction term age'gender was significant at an alpha-level cut-off of. 10. 
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=.OS).'' The addition of information on needs in:o a multivariable model with age, gender and 

both control variables did not significantly improve the base model. as measured by the lack of 

significant change in the R' value (F[3, 3801 = 1-37, p =.25)." 

The addition of need predisposing characteristics (block entry, in hierarchical 

fashion) to a linear model with age, gender and both control variables did not result in 

improvements to the base model (Table 12 - Model F).I6 The variables that remained significant 

in the full mode1 inciuded work status, doctor seen and type of visit. Age was no longer 

significant. 

Age and gender were entered into a linear model that included only one control variable - 
the physician seen - followed by individual-level characteristics that were identified as significant 

in univariace analyses at an alpha-level of .O5. The addition of information on predisposing 

factors into a rnultivariable model with age, gender and one control variable - physician seen - 
did not significantly improve the base model as measured by the change in the R~ value (F[4, 

4751 = 2.30, p =.057).17 The addition of information on characteristics of need also did not 

improve the base model (i.e., age, gender and physician seen) as measured by the change in the 

R' value (F[3,385], p = .29).18 The addition of need predisposing characteristics (block 

entry, in hierarchical fashion) to a linear model with age, gender and one control variable did not 

rcsult in irnprovements to the base model. The only variable that retained significance in this full 

mode1 was work status (Table 12 - Model G). 

To test Hypothesis 3 - age and gender were entered into a linear model that included both 

control variables, then variables identified as significant in univariate analyses at an alpha-levcl 

of .O5 were entered in a forward, stepwise procedure. No other predisposing factors or 

" Appendix L - Table L2 - Model 2B. 

" Appcndix L - Table L2 - Mode1 2C. 

16 The R' value increased from . 1 14 (i.e., base model with control variables) to .124 with the 
addition o f  need characteristics (F[3, 3701 = 1.39, p =.24), and to .14 1 with the subscquent 
addition of predisposing factors (F[4,366] = 1 . 9 0 , ~  =. 1 1 ) .  Appendix XX - Table 2 - Model 2D. 

" Appendix L - Table L2 - Model 2E. 

'"ppendix L - Table L2 - Model2F. 
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characteristics of need entered the model when the training sample was used - work status 

remained out of the model with a p  value of .059. When this forward, stepwise procedure was 

repeated using the full sample of participants - the addition of the work status variable improved 

the base r n ~ d e l . ' ~  Once information on work status was entered into a linear model that included 

information on age, gender and both control variables, age became non-significant (Table 12 - 
Model H). 

Age and gender were then entered into a model that included one control variable - the 

physician seen - and variables identified as significant in univariate analyses were entered in a 

fonvard, stepwise procedure. The addition of work status improved the base model, as measured 

by change in the R' value (F[t, 3761 = 5.60, p =.02) (Table 12 - Model J). The only variable that 

reached significance was work status. 

The last hypothesis (Hypothesis 4) was not tested with this dependent variable, as no 

community-level enabling characteristics reached statistical significance in univariate analyses. 

19 Health status remained out of the model with a p  vaIue of .OS. 
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Table 12 

The Determinants of the Amount of Time Physicians Spend Providing Medical Services to 
Individuals During One Visit 

Variables Mode1 E Mode1 F Mode1 G Mode1 H Mode1 J 
Hypothesis 1 Hypothesis 2 Hypothesis 2 Hypothesis 3 Hypothcsis 3 

(n = 542) (two conuob) (one conuol) (two controls) (one controI) 
(n = 377) (n = 380) (n = 479) (n  = 380) 

Predis~osing characteristics 

Gender 0.02 -0.02 O O .O2 

Work s ta tu  -.l l* -. 12' -. 13* -. 13* 

Educational status 0.05 0.02 

Country of birth -0.05 -0.06 

HeaIth status 

Need characteristics 

0.07 0.06 

Disability status 0.03 0.02 

Hospital admissions 
(f: past ycar) 

Control variables 

Doctor seen -13' -13' 0.08 .13* 0.08 

Type of visit .28*** .28*** 

R2 (training sarnple)' .IO4 .I49 .O67 - .O56 
(test sample)' .132 .247 1 8 7  .O86 

R' (full sample) . I l 2  .140 .O68 -127 .O58 

R' (trimmed rample) No outiiers 9 No outliers No outlien No outliers No outliers 

Noie. Values in the table represent the standardized P coefficients from the regression equation with the 
full sample. f: = number. t = training sample size is equal to 350. = tcst sampte size is equal to 200. 
? = no outliers - identified using standardized residuals of three or morc standard deviations as a cut- 
point. * p<.05, ** pc.01, ***p<.OOl. 
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3.4.3.c. Determinants of Visits Per Annum: Individuals Who Had At Least One Visit 

As the primary provider was a significant determinant of the total number of visits per 

annum among individuals who visited the practice at least once (F[10,568] = 2-32, p c.05, R~ 

=.007), this variable was used as a control in multivanable analyses. 

To test Hypothesis 1 - the fiequency of annual visits among individuals who made at least 

one visit was regressed on age and gender using multiple, linear regression. Age was identified 

as a predictor of visit frequency (positive relationship) when the primary provider was controlled, 

and gender was non-significant (Table 13 - Model K). In fact, gender was not identified as a 

significant determinant in univariate analyses (F[l,577] = -03, p =.85). Once information 

regarding age and gender was entered into a multivariable model: (a) these variables significantly 

irnproved the linear model with information on primary provider as measured by change in the R' 

value (F[2, 5751 = 12.96, p c.00 l)," and (b) the statistical significance o f  information regarding 

the primary provider was marginal (Le., p =.052). 

Two outtier cases were identified for Model K - case number 162065 and case number 

522838. The first participant had 38 prior visits and 69 visits in the subsequent year. Review of 

the diagnostic codes on the OHIP claims data indicated that this person received services for 

multiple, psychiatric conditions. The second participant had 5 1 prior visits and 37 visits in the 

subscquent year. The vast majority of visits were for allergy shots. 

To test Hypothesis 2 - age and gender were entered into a linear model that included 

information on the primaxy provider followed by hierarchical, block entry of individual-level 

(predisposing, enabling and need) and community-level enabling characteristics that were 

identified as significant in univariate analyses. The addition of information on predisposing 

factors into a multivariable model with age, gender and pnmary provider (Le., base model) 

significantly improved this model, as  measured by change in the R' value (F [6, 5481 = 6.78, p 

<.O0 l)." The addition of information on enabling resources to the base model improved this 

modcl - as measured by change in the R' value (F[l, 5691 = 8.56, p ~ . 0 1 ) . ~  The addition of 

'O The R' value of a model with information on each individual's primary provider was -007, and 
the R' value of Model 3A (i-e., age, gender, pnmary provider) was .050. 

" Appendix L - Table L3 - Model3A. 

i î  -- Appendix L - Table L3 - Model3B. 
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information on characteristics of need to the based model also improved this model - as 

measured by change in the R~ value (F[S,560] = 54.0, p ~ . 0 0 1 ) . ~  Lastly, the addition of 

information on community-level enabling characteristics into the base model significantly 

improved this model, as measured by change in the R' value (F[4, 5681 = 8.67, p (-00 l)." 

The addition of need, predisposing, enabling community-level enabling 

characteristics into the base model (i.e., block entry, in hierarchical fashion) significantly 

improved the multivariable model at each stage. The entry of variables measuring characteristics 

of need improved the base model (F[5, 5341 = 52.1 1, p <.O0 1). The subsequent addition of 

predisposing characteristics significantly improved the base model with need variables (F[6,528) 

= 2.77, p =.O 1). The subsequent addition of enabling characteristics did not improve the base 

model with need and predisposing variables (F[l, 5271 = 3.10, p =.08). The subsequent addition 

of community-level enabling variables improved the base rnodel with need, predisposing and 

enabling characteristics (F[4,523] = 3.30, p =.OL). The full model had an R' value of .392 (Table 

13 - Modcl L). 

The sign of each regression coefficient in the h l 1  model was as expected. Adults had 

more visits per annum if they: (a) were older, (b) reported lower self-rated health, (c) were 

admitted to a hospital in the prior year, (d) visited a physician at the practice more often in the 

preceding year, or (e) were from a conununity that had a higher incidence of low income. 

Information on prior visits with a physician at the practice made the Iargest contribution (Le., 

standardized beta coefficient) in Model L,= followed - in descending order - by measures of 

relative wealth of the cornmunity (i.e., the incidence of low income), prior hospital admissions 

(Le., yesho), marital status, and health status. Marital status was not significant in Model L, age 

was significant but made the Ieast contribution to the explanatory power. Lastly, measures of 

prcdisposing, need and cornrnunity-level enabling characteristics al1 made an independent 

contribution to explaining variability in visits per annum among individuals who visited a 

physician at least once. Once individual-level and community-level characteristics were 

" Appendix L - Table L3 - Model 3C and 3D. 

'' Appendix L - Table L3 - Model 3E. 

* In fact, the prior visit variable made the Iargest contribution, as measured by the standardized 
beta coefficient, to all multivariable models described in this sub-section. 
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controlled, individual provider-related factors were non-significant. In fact, once the age of a 

patient was controlled, individual provider-related factors were non-signiticant. 

While Model L demonstrated the inclusion of a binary measure of visits to a physician at 

the practice in the preceding year, Model M illustrates the full model where the prior visit 

variable was measured using four categories (Table 13 - Model M). The goodness-of-fit of 

Model M (i.e., R2 value of -43) is greater than Model L (Le., R' value .40). Models L and M only 

had one outlier - case number 103245. This individual had 9 prior visits (year one) and one visit 

in the subsequent year (year two). Lnterestingly, this person was admitted to a hospital during 

year two. Review of diagnostic codes from OHIP data from both time penods indicated that this 

person had musculoskeletal and psychiatrie disorders. 

To test Hypothesis 3 - age and gender were entered into a Iinear regression model that 

included information on the primary provider - then al1 variables identified as significant in 

univanate analyses at an alpha-level of -05 were entered in a forward, stepwise procedure. The 

inclusion of information on prior visits to the base model made the most significant contribution 

to explanatory power, as evident by an increase in the R' value from .O47 to .302 (F[1,542] = 

198.10, p <.O0 1). The following variables also entered the stepwise model - the incidence of low 

income in an individual's comrnunity increased the R~ value to from .302 to .338 (F[l, 5411 = 

28.90, p <.O0 1 ), the variable measuring hospital admission in the past year subsequently 

increased the RZ value to -355 (F[l, 5401 = 14.9 1, p <.O0 l), information on activity limitations 

increased the R' value to .366 (F[l, 5391 = 8.60, p <.O 1), and information on educational status 

increased the RZ value to .373 (F[l, 5381 = 6.0 1, p c.05) (Table 13 - Model N). 

Two outliers were identified for Model N - case number 103245 and case number 522838 

- both participants have already been described. The first individual was identified as an outlier 

in Models L and M - this is the case that had nine prior visits, one visit in the subsequent year 

and was admitted to a hospital in year two. The second individual was identified as an outlier in 

the age and gender equation (Table 13 - Model K) - this person had 5 1 prior visits and 37 visits 

in the subsequent year. The majority of visits in both time periods were for allergy shots. 

As the prior visit variable made the largest contribution to the explanatory power of the 

stepwise model, this adjuster was explored in more detail. The inclusion of information on prior 



Findings 1 99 

visits to the base model increased the R2 value from -045 to -302 (F[l, 5471 = 2 1 1.17, p <.O0 1).16 

The R' value increased to -366 when pnor use was measured using four categones2' and to .398 

when a continuous measure was used. 

This analysis was repeated to determine the impact of using an explanatory variable other 

than pnor utilization, as the use of this adjuster may be controversial. Therefore, information on 

age and gender were entered into a lincar equation that included data on the primary provider - 
followed by forward, stepwise entry of al1 variables identified as significant in univariate 

analyses (except the prior visit variable). The following variables entered the stepwise mode1 - 
the health status of the individual increased the R' value from -046 to -1% (F[1,538] = 68.76, p 

4.00 1 ), hospital admission in the past year subsequently increased the R' value to -184 (F[1,537] 

= 19.76, p <.O0 l), the incidence of low income in the cornmunities of participants increased the 

RL value to .2 1 1 (F[l, 5361 = 18.47, p ~.001) ,  and activity limitations increased the R' value to 

-220 (F[l,535] = 6.33, p ~ . 0 5 ) . ~ ~  

The use of information on hospital admissions and the incidence of low income was 

explored in more detail due to the availability of this information. The addition of information 

on whether or not an individual was admitted to a hospital in the prior year increased the 

explanatory power of the base model, as measured by change in the R2 value from -055 to -091 

(F[ 1, 5731 = 22.53, p <.OOI).'~ The addition of information on hospitalization (yesho) & the 

incidence of low income to the base model increased the explanatory power from .O57 to .146." 

To test hypothesis 4 - age and gender were entered into a linear regression mode1 that 

inchded information on the primary provider - then measures of comrnunity-level enabling 

- - - - - - . . 

'6 Appendix L - Table L3 - Model 3F. 

l7 Appendix L - Table L3 - Model3G. 

' h p p e n d i x  L - Table L3 - Model 3H. 

l9 Appendix L - Table L3 - Model 31. 

30 Appendix L - Table L3 - Model3K. 
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characteristics were entered in a forward, stepwise procedure." Only one variable entered the 

model - the incidence of low income - and this measure of wealth significantly improved the base 

rnodel (F[1,57 11 = 34.5 1, p c.001) (Table 13 - Model P). 

Two outliers were identified for Model P - case number 162065 and case number 522838. 

Both participants have already been described. The first individual had 38 prior visits and 69 

visits in the subsequent year and was treated for psychiatric conditions. The second individual 

had 5 1 prior visits and 37 visits in the subsequent year - the vast majority of visits were for 

allergy shots. 

'' This fonvard, stepwise procedure included the following measures - the incidence of low 
income, government transfer payments as a proportion of total income, average census farnily 
income, and the female labour force participation rate. In fact, when the model was respecified 
to select from al1 of the measures of economic climate and relative wealth the only variable that 
improved the explanatory power of the base model was the incidence of low income. 
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Determinants of Visits Per Annurn Among Individuais Who Came to the Practice At Least Once 

Variables Model K Mode1 L Mode1 M Mode1 N Mode1 P 
Hypothesis 1 Hypothesis 2 Hypothesis 2 Hypothesis 3 Hypothesis 4 

(n  = 579) ( n  = 542) (n = 542) (n = 546) (n = 575) 

Predisposine characteristics 

Age 

Gendçr 

Marital status 

Education status 

Country o f  birth 

Language at home 

Health status 

Disability status 

Activity limitations 

Hospital admit (yedno) 

Prior visits (0-5, z 6) 

Prior year visits 
(0-2.3-5.6-8. r 9)  

Govcmment transfer 
payments 

Average census family 
income 

Incidence of iow income 

Fcmale Labour force 
participation 

-2 1 *** - 1  1** . IO** .13*** .23*** 

0.05 0.02 0.0 1 0.03 0.07 

-.O5 -.O6 

-0.05 -0.04 -.09* 

0.05 0.05 

Enabling resources 

0.06 0.05 

Need characteristics 

Communitv-enabling: resources 

-0.09 -0.06 



Findings 202 

Variables Mode1 K Mode1 L Model M Mode1 N Mode1 P 
Hypothesis 1 Hypothesis 2 Hypothesis 2 Hypothesis 3 Hypothesis 4 

( n  = 579) (n = 542) (n = 542) (n = 546) (n = 575) 

Control variables 

Primary provider -0.08 0.008 0 .0  1 -0.002 -0.04 

R' (training sample)' .O62 -413 -444 -387 .124 
R' (test sample): .O34 -404 -439 -359 .O86 

R' (Full sample) .O50 -392 -428 .373 -105 

R' (Trimmed sample) 9 .O60 -402 .44 1 ,390 .119 

Outlicr case nurnber 522838 (3.3 1 )  103245 (-3.13) 1 03245 (-3.47) 1 03245 (-3.10) 522838 (3.36) 
(standardizcd residual) 162065 (4.03) 522838 (3.13) 162065 (4.25) 

Note. Values in the table represent the standardized P coefficients from the regression equation. t = 
training sample size is equal to 350. $ = test sample size is equal to 229. 9 Trimmed sample = outliers 
(standardized residuals three or more standard deviations from mean) removed. pC.05, ** p<.O 1, 
*** p-=OO 1. 
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3.4.3.d. Deterrninants of Total, Annual Payments 

As the primary provider was a significant determinant of total, annual OHIP payments in 

univanate analyses (F[10,648] = 2.37, p c.01, R2 = .001), this variable was used as a control 

variable in rnultivariable analyses. 

To test hypothesis 1 - total, annual OHIP payment was regressed on age and gender using 

multiple, linear regression. Once age and gender were entered into an equation with information 

on the primary provider: (a) these variables significantly improved the pnmary provider model as 

measure by change in the R2 value (F[2,655] = 12.46, p <.O0 l ) ,  (b) age and gender remained 

significant as predictors of total payments, and (c) the primary provider variable was no longer 

significant (Table 14 - Model Q). Two outliers were identified for Model Q - case number 

158480 and case number 162065. Both participants have similar clinical scenanos. OHIP 

payments for these individuals and the frequency with which they visited a physician were 

extremely high in cornparison to the mean and appeared to be related to services received for 

psychiatric conditions. 

To test Hypothesis 2 - age and gender were entered into a linear model that included 

information on the primary provider followed by hierarchical, block entry of individual-level 

(predisposing, enabling and need) and community-level enabling charactenstics that were 

identified as signiticant in univariate analyses. The addition of information on predisposing 

factors into a multivariable model with age, gender and primary provider (Le., base model) 

significantly improved tliis model, as measured by change in the R' value (F[6, 6251 = 3.35, p 

<.O l).3' The addition of information on enabling resources to the base model did not improve 

this model, as measured by change in the R' value (F[l, 6481 = 2.17, p = .14).'~ The addition of 

information on the characteristics of need to the base model improved this model, as measured 

by change in the R' value (F[5, 6381 = 36.2 1, p <.O0 l).'" Lastly, the addition of information on 

3' Appendix L - Table L4 - Model 4A. 

" Appendix L - Table L4 - Model 48. 

34 Appendix L - Table L4 - Model4C. While Model4C demonstrated the inclusion of a binary 
measure of total payments, Model 4D illustrates the multivariable rnodel where the prior visit 
variable is measured using four categories. The goodness-of-fit of Model 4D (i-e., R' value of 
.276) is greater than Model4C (Le., RZ value -253). 
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community-level enabling characteristics into the base model significantly irnproved this model 

as measured by change in the RL value (F[3, 6491 = 4.97, p <.01).35 

Characteristics of need, predisposing factors, enabling resources community-Ievel 

cnabling variables were entered into an equation (Le., block entry, in hierarchical fashion) that 

had information on age, gender and prirnary provider. The addition of information on 

characteristics of need significantly improved the base model, but the subsequent addition of 

other blocks of variables did not improve the multivariable rn~del . '~  The full model had an RL 

value of .266 (Table 14 - Model R). 

The only variables that retained significance in Model R were pnor visits and admission 

to a hospital. The sign of each regression coeffkient in the full mode1 was as expected. The 

practice received higher payments per annum for individuais who were admitted to a hospital or 

visited a physician at the practice more often in the preceding year. Information on pnor visits 

with a physician made the largest contribution in Model R (standardized beta coeficient = .38), 

followed by information on admission to a hospital (standardized beta coefficient = .12). The 

measure of self-rated health approached significance @ =.06). 

Two outliers were identified for Model R - case number 67 10 and case nurnber 8978. 

Both had six or more visits in the preceding year but no visits in the subsequent year. Therefore, 

annual OHIP payments during year two were lower than expected. Although the first individual 

reported that she made two visits in year two to a physician who worked at another clinic, the 

second person reported no outside utilization of this type of service. 

Model S was constructed to evaluate the use of a four-part categorical measure of prior 

visits (Table 14 - Model S). The goodness-of-fit of Model S (i.e., R' value of -283) is greater 

than Model R (i.e., RZ value of -266). Case number 6710 was identified as an outiier - for the 

reasons described above. One additional outlier was identified - case number 177803. This 

35 Appendix L - Table L4 - Model 4E. 

36 The entry o f  variables measuring characteristics of need improved the base model (F[5,609] = 
34.74, p <.O0 1). The subsequent addition of predisposing characteristics did not improve the 
base niodel with need variables (F[6,603] = 1.3 1 ,  p =.25). The subsequent addition o f  enabling 
characteristics did not improved the base model with need and predisposing factors (F[1,602] = 
-9 1, p =.34). FinalIy, the subsequent addition o f  community-level enabling variables did not 
improve the base model with need, predisposing and enabling characteristics (F[3, 5991 = 1 . 1  8, p 
=.32). 
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participant had 1 1 prior visits but no visits in the subsequent year, therefore OHIP payments in 

year two were lower than expected. This individual reported no outside use of a physician. 

To test Hypothesis 3 - age and gender were entered into a linear regression model that 

included information on the primary provider - then al1 variables identified as significant in 

univariate analyses at an alpha-level of .O5 were entered in a forward, stepwise procedure. The 

inclusion of information on pnor visits into the base model made the most significant 

improvement contribution to explanatory power, as evident by an increase in the R' value from 

.O37 to -220 (F[l, 6 13) = 14%. 1 1, p <.001). The following variables also entered the stepwise 

mode1 - admission to a hospital in the preceding year subsequently increased the R2 value from 

2 2 0  to -237 (F[I, 6 121 = 13.33, p <.O0 l),  information on health status increased the R2 value to 

.250 (F[l, 61 11 = 10.59, P <.001), and information on the median household income of al1 

private households increased the R' value to -257 (F[l, 6101 = 5.95, P =.Ol) (Table 14 - Model 

T). Two outlier cases were identified - case number 67 10 and case number 8978. Both 

participants had six or more visits in the preceding year but did not visit in the subsequent year, 

therefore OHlP payments were lower than expected. 

As the prior visit variable made the largest contribution to the explanatory power of the 

stepwise model, this adjuster was explored in more detail. The inclusion of information on pnor 

visits to a base model increased the R' value of the base model from .O38 to -223 with a binary 

mcasure to -254 with a four-part categorical variable. 

This analysis was repeated to determine the impact of using an explanatory variable other 

than prior utilization, as the use of prior visits as an adjuster may be controversial. Therefore, 

information on age and gender were entered into a linear regression model that included data on 

the primary provider - followed by forward, stepwise entry of al1 variabtes identified as 

significant in univariate analyses (except the prior visit variable). The following variables 

entered the stepwise model - the health status of the individual increased the R' value from .O37 

to -089 (F[ I,6 131 = 35.26, p <.O0 l),  hospital admission in the past year subsequently increased 

the R' value to -1 14 (F[1,6 121 = 17.50, p <.001), and the median income of al1 private households 

in the communities of participants increased the R~ value to .127 (F[1,6 111 = 8.6 1, p c.OI)." 

-- 

37 Appendix L - Table L4 - Model 4K. 
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The use of information on the median household income of al1 private households and 

data on hospital admissions was explored in more detail. The addition of information on whether 

or not an individual was admitted to a hospital enhanced the explanatory power of the base 

model, as measured by change in the R~ value from .O37 to .O69 (F[1,653] = 23.24, p c.001). 

The addition of information on hospital admission and median household income increased the 

R' value from .O42 to .O95 (F[2,649] = 18.84, p <O0 1 ).38 39 

To test hypothesis 4 - age and gender were entered into a linear regression model that 

includcd information on the primary provider - then al1 measures of community-level enabling 

characteristics were entered in a fonvard, stepwise p r o c e d ~ r e . ~  Only one variable entered the 

mode1 - median income of al1 private households - and this measure of earned income 

significantly improved the base model (F[1,65 11 = 14.96, p c.001) (Table 14 - Model U). Two 

outliers were identified for Model U - case number 162065 and case number 158480. Both 

participants were outliers in the age and gender model and have been described as using a high 

lcvel of service for psychiatrie conditions. 

When the foward, stepwise procedure was respecified to select from al1 of the measures 

of economic climate and relative wealth identified in univariate analysis, the only variable that 

improved the explanatory power of the base model (i.e., age, gender, prirnary provider) was the 

unemployment rate? The R2 value of this model and Model U were identical - -06 1. As the 

incidence of low income was a significant predictor of annual visits among those who visited at 

least once, the explanatory power of this variable was also evaluated. The R2 value of the 

multivariable model with information on the age, gender, provider, and incidence of low income 

was .060. The three measures of relative wealth and economic climate - median income of al1 

3 9 Appendix L - Table L4 - Model 4G. 

39 The use of the variable measunng the incidence of  low income was evaluated as a substitute 
far median household income - as the former variable was identified as an explanatory variable 
in the anatysis of  visit frequency. The R' value of the equation with age, gender, primary 
provider, hospital admission (yesho) and the incidence o f  low income was also .095. 

'O This fonvard, stepwise procedure included the following measures - median income of private 
households, government transfer payments as a proportion o f  total income, and average census 
family income. 

4 1 Appendix L - Table L4 - Model 4 H .  
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private households, the incidences of low income, and unemployment rates - are al1 highly 

correlated (Appendix J - Table 57). 

Table 14 

Determinants of Total, Annual OHIP Payments 

Variables Model Q Mode1 R Model S Mode1 T Mode1 U 
Hypothcsis I Hypothesis 2 Hypothesis 2 Hypothcsis 3 Hypothesis 4 

( n  = 659) ( n  = 618) (n  =618) (n  = 618) (n = 656) 

Predis~osing characteristics 

Age .18*** 0.07 0.07 .IO** .18*** 

Gender .IO** 0.06 0.05 0.06 .1 O* 

No. of adults -0.02 -0.03 

No. of children -0.03 -0.03 

Work status 0.0 1 0.0 1 

Country of birth 0.06 0.05 

Enabling resources 

Language at home 0.03 0.03 

Need characteristics 

Health status 

Disability status 

Activity Iimits 

Admi tted (yesho) 

Prior year visits 
(0-5 vcrsus 26)  

Prior year visits 
(0-2, 3-5, 6-8, r 9 )  

Median income private 
households 

Government transfer 
payments 

Communitv-enabling resources 
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Variables Model Q Model R Model S Modei T Mode1 U 
Hypothesis 1 Hypothesis 2 Hypothesis 2 Hypothesis 3 Hypothcsis 4 

( n  = 659) (n = 618) ( n  -6 18) (n = 618) ( n  = 656) 

Average census family 
income 

Control variable 

Pnmary provider -0.05 .O0 0.02 -.O0 -0.09 

R' (training ~ a r n ~ ~ e ) ~  .O3 1 -320 -350 .298 .148 
R' (test sample): .O46 -248 .257 .248 .O72 

ftz (Full sample) .O3 8 -263 -28 1 -257 .O6 1 

R' (Trimmed .O43 -285 .303 -280 .O66 
sample) 9 

(stnndardizcd rcsiduai) 162065 (4.09) 67 10 (-3.55) 67 10 (-3.69) 67 10 (-3.47) 162065 (4.15) 

Note. Values in the table represent the standardized P coefficients from the regression equation. t = 
training sample size is equal to 400. $ = test sample size is equal to 259. 9 Trimmed sample = outliers 
(standardized residuais three or more standard deviations from the mean). p(-05, ** pe.0 1, *** p<.OO 1. 

3.4.3.e. Predictive Ratios: Croup-Level Analysis of the Impact of Bias Selection 

As predictive models are unable to explain 100 percent of the variability between- 

individuals in rçsource utilization, rate adjustment formula will always result in over- or under- 

cornpcnsation to providers or each enrollee. Figure 22 illustrates this point - cases plotted above 

the regression line used physician resources more than expected, and cases below the line use 

resources lower than expected. Predicted values were calculated from an age and gender rate 

adjustment formula, while expected values were based on what providers would have been paid 

under the current OHIP fee-for-service schedule if participants received the same volume and 

type of service. Therefore, predictive ratios were calculated to assess the predictive accuracy of a 

formula at the group-level, which is important when evaluating the net financial impact of a 

formula on providers who intentionally or unintentionally roster a bias selection of enroliees. 
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Figure 22 

Predicted and Actual Values: Age and Gender as Predictors of Annual Payrnentsi2 

Prcdictcd Valuc 

The use of age and gender as adjusters results in an overpayment of three percent to 

providers who solely roster individuals who do not have disabilities, and an underpayment of six 

percent to providers who solely roster disabled  population^."^ This base mode1 would also result 

in an overpayment of eight percent to rosters that only include individuals who rate their health 

as excellent, but underpayment of 17 percent to rosters that include individuals who rate their 

hcaIth as poor. Rosters that included populations of individuals that were not admitted to a 

hospital in the preceding year would be overpaid by bvo percent, but rosters that included 

individuals who had been admitted in the preceding 1 2 months would be underpaid I O percent. 

Lastly, providers that solely roster individuals who visited a physician less than 3 times in the 

preccding year would be overpaid by nine percent, while providers who rostered individuals who 

visited nine or more times in the preceding year would be underpaid by 21 percent. Table 15 

'" Information on the prirnary provider was entered into the multivariable rnodel as a convoi 
variable. 

43 The perspective of this analysis is the payer. Over- or under-compensation was calculated 
relative to what providers would have been paid under the current OHIP fee-for-service schedule 
if participants received the same volume and type of service. 
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summaries the predictive ratios for a variety of potential rate adjusten, and this table is located at 

the end of this subsection. 

By comparison, use of age, gender and self-rated health status as rate adjusters results in 

an improvement over the use of the base model. While this formula also rewards providers who 

solely roster reiatively healthy enrollees and penalizes providers who roster a population of 

relatively less-healthy individuals, the size of the rewards and penalties are not as extreme. 

The use of age, gender and prior year visits or self-rated health status resulted in an 

improvement in group-level accuracy in comparison to the base model. The predictive ratios for 

the age, gender and prior visits approached a value of one for a variety of potential roster biases, 

suggesting minimal under- and over-payment. Although the result's presented here was denved 

from the four-part categorical measure of prior visits, the predictive ratios were almost identical 

when the two-part model was used. Differences in these ratios between the two models are 

specified in the notztion at the bottom of Table 15. 

The use of age, gender and prior visits as rate adjusters would result in one percent 

overpayment to providers who solely roster individuals who do not have a disability or have had 

no hospital admission in the preceding year. Providers who roster individuals who rate their 

health as excellent would be overpaid by four percent. Altematively, providers would be 

underpaid by two percent for a roster of disabled individuals, eight percent for individuals who 

hôd been admitted to a hospital in the preceding year, and 22 percent for people who rated their 

health as poor. Figure 23 illustrates predicted and expected values for individuals when the age, 

gender and prior utilization adjusters were used to calculate rates for al1 participants. 
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Figure 23 

Predicted and Actual Values: Age, Gender and Prior Visits as Predictors of A M U ~  Payrnents 

The use of age, gender and prior hospital admissions results in a marginal irnprovement 

of the base model. Similarly, age, gender and the incidence of Iow income results in a marginal 

improvement of  the base model. Lastly, the use of age, gender, prior visits and hospital 

admission is not substantially better than the age, gender and prior visit formula. 

The significance of a percentage over- or under-payment is appropriate to consider in 

terms of dollars and cents! Consider that the roster sizes per physician in capitatcd jurisdictions 

havc been set at 1200 to 1600 individuals (Hutchison et al.., 1997), and the average OHIP 

bi IIings per resident for general or family practitioner services was S 150 in 1994/ 1995 (Chan & 

Andcrson, 1996). If a physician rostered 1500 individuals with average billings of S 150 per 

cnrollec then total, annual payments would equal approximately $225,000. One percent of this 

value would represent $2,250. Therefore, a physician who selectively/inadvertently rostered a 

çroup of individuals who al1 rated their health as poor would receive an underpayment of 17 

percent or approximately $38,250 if the capitation formula included age and gender adjusters. 

Alternatively, this same provider would receive an underpayment of 12 percent or approximately 

S27,000 for the same roster if the capitation formula included agc, gender and prior use adjusters. 

By comparison, a physician selectively/inadvertently rostered a population who al1 rated their 

hcalth as excellent would receive an overpayment of eight percent or approximately S 18,000 if 
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the capitation formula included age and gender adjusters. Altematively, this provider would 

receive an overpayment of  four percent or $9,000 for the same roster if the formula included age, 

gender and prior use adjusters. 



Table 15: Prcdictivc Ratios for Varioiis Rcgrcssioii Eqiiatioiis* 

Agc & Agc, Gcndcr & Agc, Gcridcr & Agc, Gcndcr & Agc, Gcndcr Age, Gciidcr, 
Gciidcr f-lcaltli Statiis Prior Visits 4 Hospital Adniit 6r Incidcticc Prior Visits & 

Low Iriconic Hospital Adniits 

R~ valire O. O38 0.097 O. 254 O. O 74 0.06 0,27 

Disability Y es 0.94 0.97 0.98 0.95 0.95 0.98 

Hcalth Status Exccllcnt I .O8 - 1 .O4 1 .O8 1 .O7 1 .O5 

Very Good 1 .O2 - I 1 .O2 1 1 

Good 0.97 - 0.98 0.97 0.97 0.98 

Fair 0.95 - 1 .O1 0.94 0.96 1 

Poor 0.83 - 0.88 0.83 0.85 0.88 

Hospi ta1 Admission 0.9 0.9 0.92 - 0.88 

No Admit 1 .O2 1 .O1 1 .O1 - 1 .O1 - 

Prior Visits O - 2 1 .O9 1 .O6 - 1 .O8 1 .O7 

r 9 visits O. 79 0.83 - 0.8 0.8 1 - 
Note. Regrcssion cquations wcre constructcd by rcgrcssing adjustcrs oii logaritlim (annual OHIP püyniciit t 10). Dcrivcd from the cquation with - 
four-part measurc. Ratios using the two-part mcasiirc werc idcntical, cxccpt cxccllent hcalth status = 1 .O5 and fair hcalth = 1.00. I'rcdictivc values wcrc 
dcrived by dividing the sum of prcdictcd by thc sun~ of the obscrved values for al1 cases in the dclincd cohort. Thc prcdictivc ratio cquals one whcn 
predictcd valucs arc thc same as obscrvcd valiics. Prcdictivc ratios arc lcss tlian onc whcn prcdictcd valiics nrc p a t e r  than obscrvcd (i.c., ovcrpaynicnt 
from payer pcrspcctivc), and values arc lcss than onc whcn prcdictcd valucs arc sniallcr than obscrvcd (Le., iiiidcrpaynicnt froiii tlic providcr pcrspcctivc). 
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3.4.3.f. Payment Schedules 

Payment schedules were developed to demonstrate the redistribut ive effect of di fferent 

formulae and these tables are presented in Appendix N. Tables N1 to N5 illustrate the amount of 

payment that would be paid to the practice by the Ontario MOH if the following capitation 

formulae were used to adjust the average payment made to the practice: age-gender, age-gender- 

prior visit, age-gender-health status, age-gender-hospital admission and age-gender-incidence of 

low income. 

The age-gender formula would pay increasingly larger amounts for male and female 

participants who were increasingly older. This was also tme for males for the age-gender- 

hospital admission and age-gender-incidence of low income formulae. The payments for both 

gender followed a "U-shape" for the age-gender-prior visit, and for women for the age-gender- 

health status, age-gender-hospital admission and age-gender-incidence of low income fomulae. 

In othcr words, payments were higher for younger and older adults, relative to those for adults of 

middle-age. 

Table 16 provides a correlation matrix to illustrate the level of association among the 

different formula in the amount of money that would be paid to the practice for each participant. 

The following findings are most noteworthy: 

1. The correlation coefficients between the amount of OHIP payrnent received by the 

practice for each participant and that which would have been received under 

capitation are al1 below 0.50. Therefore, capitation funding would result in 

significant shifis in the arnount of money paid to the practice for each participant. 

2. Capitation rate adjustrnent based on age and gender would result in the largest 

shi ft in the amount of payment made to the practice for each participant, relative 

to what would be paid under other adjustment formulae. That is - the level of 

association between total OHIP payments received by the practice and that which 

would have been received under an age-gender formula was 0.195. Correlations 

between total payments and the amount of fùnds that would be received under 

other adjustment formulae are al1 higher than this value. 

3. The resource allocation formula that wouid result in payments that most closely 

resem ble the age-gender-heal th status mode1 would be either the age-gender or 

age-gender-incidence of low income formula. 



Table 16 

Pearson Correlations Bctwcen Payments Madc Under Diffcrcnt Metliods of Pnynient (n = 659) 

Fcc-for-Scrvicc Capitation Paymcnt 
Paymcnt 

Total OHlP Paid Agc & Gcndcr Agc, Gcndcr Agc, Gcndcr & Agc, Gcnder & Agc, Gcndcr 
& Hcalth Prior Visits 4 Hospital Admit & lncidcncc 

Status Low lncome 

Total OHIP Paid ,195 .3 1 1 ,504 ,272 ,245 

Agc & Gendcr .195 - ,636 .387 ,745 ,806 

Agc, Gender & .3 1 1 
Hcalth Status 

Agc, Gcndcr & 
Prior Visits 

Agc, Gcnder & 
Hospital Admit 

Agc, Gcnder & ,245 ,806 ,622 .399 ,610 - 
Incidence of Low 
lncomc 

Note. * All correlations significant ai the 0.01 Icvel(2-tûilcd). 11 Prior visits as nicasurcd using a four-part catcgorical rneasurc. - 



3.4.4. Results 

3.4.4.a. Hypot hesis Testing 

Hypothesis 1: Age and gender (herehafler referred to as the base model) will be significant 

deterrnirrarrts of physician resource d iza t ion  afier controfling for provider-refuted 

ch aracteristics. 

Age was a significant determinant of physician resource utilization among participants, 

but gender was not. Age and gender, however, accounted for a small portion of between- 

individual variabiiity. Therefore, the findings of this research project suggest that primary care, 

capitation formulae should adjust for age but the use of this type of basic demographic 

information is insufflcient. 

In this study, age was identified as a significant determinant of the incidence of an annual 

visite Age was identified as a significant determinant of the amount of time that physicians spent 

providing medical services per encounter afier statistically controlling for the physician seen and 

the type of visit. There was a strong, positive relationship between: (a) age and visits per annum 

among participants who visited a physician at least once, and (b) age and annual OHIP 

payments. ' 
Gender was not a significant determinant of the incidence of a visit among participants in 

this study, time spent or visits per annun among participants who made at least one. Gender was 

a significant determinant of total, annual OHIP payments in the age-gender and age-gendcr- 

socioeconomic context fomulae. Female participants, however, were slightiy more likely to 

visit a physician at the practice, spend more time with a physician, visited a physician more often 

and generated higher annual OHIP payments. Figures 24 and 25 illustrate age and gender 

diffcrences in annual visits and payments. 

' Information on the primary provider or the physician seen during an encounter was identified 
as a significant deteminant of  time spent, visits per annum among participants who made at least 
one, and total, annual OHIP payments. Therefore, this variable was statistically controlled in 
multivariable models predicting these three measures of physician resource utilization. 



Figure 24 

Visits Per Annum Among Adults Who Visited At Least Once by Age and Gender (n = 659) 

Figure 25 

Total, AnnuaI OHIP Payments by Age and Gender (n = 659) 

At the group-level, the exclusive use of age and gender as rate adjusten may financially 

reward or penalize physicians. The amount of overpayment associated with bias selection of 

hcalthy enrollees appears to be greater than the amount of underpayment associated with bias 

sclection of unhealthy people. Therefore, the sizes of the benefits of bias selection of healthy 

individuals do not appear to be as detrimental as the costs associated with selection of  unhealthy 

people. 



Hypothesis 2: Measures of need wiii explain more of the variability in the use ofphysician 

services titan individual-level predisposing factors, enabling characteristics, anaor 

cornrnur~iîy-level characteristics. 

Measures of need were identified as significant determinants of physician resource 

utilization among participants, and the explanatory power of each indicator varied among 

measures. Measures of need, when combined with information on age and gender, explained a 

sizable portion of between-individual variability in physician resource utilization. The findings 

of this research project suggest that prirnary care, capitation fonnulae should adjust for variability 

in needs. 

In this study need factors were identified as significant determinants of whether or not an 

individual visited a physician dunng the year. Predisposing factors, however, were just as 

powerful as need factors in: (a) contributing to the discriminatory and explanatory power of the 

logistic model developed to identiQ determinants of the incidence of a visit, and (b) predicting 

the amount of time physicians spent providing medical services for one encounter. In addition, 

need variables were as powerful at predicting tirne spent as the variable identifjhg the individual 

physician who provided the care. 

Characteristics of need made the most significant contribution to explaining variability in: 

(a) the frequency of visits per annum among those who visited at Ieast once, and (b) annual OHIP 

payments. Furthermore, need factors remained significant after controlling for al1 other 

individual-level attributes and cornmunity-level characteristics. 

The measure of need that made the Iargest contribution to the explanatory power of 

multivariable models and the discriminatory power of the logistic model was information on the 

frequency of prior visits. Participants in this study who visited a physician six or niore times in 

the preceding year - cornpared to those who visited less often - were five times more likely to 

visit the practice in the subsequent year afier controlling forage, gender and other measures of 

hcalth status. Standardized beta coefficients for the prior visit variable indicated that this 

adjuster made the most powerful contribution to explaining vanability in visit frequency and 

annual payments afier controlling for other individual-level and community-enabling 

characteristics. For cxample, the standardized beta coefficient for the prior visit variable was 

four times larger than any other coefficient in the equation derived by reyessing visit frequency 

or annual payments on al1 independent variables. 



Once information on pnor visits and other individual attributes and community 

characteristics were controlled in rnultivariable models, the variable that made the most 

significant contribution to explaining variability in visit frequency and annual payment was the 

occurrence of a hospital admission in the previous year. In fact, this measure of inpatient 

utilization was as powerful or more powefil than the age variable. 

When measures of need were included in multivariable models with information on age, 

gender and primary provider, these equations explained approximately 40 percent of the variance 

in visits and 27 percent of the variance in payments. By comparison, when measures of need 

were included in multivariable models with al1 other information on individual attributes and 

community characteristics, these equations expIained approximately 43 percent of variance in 

visits and 28 percent of variance in payments. Table 17 provides an overview of the explanatory 

power of various multivariable models, and highlights the importance of characteristics of need 

as determinants of physician resource utilization. 



Table 17 

Expianatory Power of Measures of Need in Comparison to Other Characteristics 

R' Value o f  Multivanable Mode1 
Predictor Variables 

Visit Frequency Among Individuals Total, Annual Payrnents 
Who Visited At Least Once 

Primary Provider 

Age & Gender & Primary 
Provider 

Age & Gender & Primary 
Provider. Plus .... 

Predisposing Factors - 1 0 %  - 6 %  

Enabling Resources < 1 % c l %  

Characteristics of Need -40% - 27 % 

Community Attributes -10 % - 6 %  

Predisposing, Enabling 
and Need Charactenstics 
& Community Attributes 

Note. < = less than. - = approximately. - 

Hj'pothesis 3: The iuclusioti of individual-level (predisposirig, enabling and need) and 

co»z,nutzity-Leuel enabling variables other tltan age and gender will signifcantly improve the 

performance of the base model. 

There are measures of  individual attributes and community characteristics that improved 

the predictive accuracy of  multivanable models at the individual- and group-level, beyond the 

use of information on age, gender and provider-related characteristics. Therefore, the findings of 

this research project suggest that primary care, capitation fomulae should adjust for variables 

other than age and gender to minimite: (a) opportunities for bias selection of enrollees in 

environments where providers compete to roster individuals, and (b) the net, financial gains or 

losses of rostering a bias selection of people. 

The addition of information on the frequency of prior visits significantly improved the 

performance of an age and gender formula in predicting the incidence of  a visit and explaining 

individual-level variability in visit frequency and annual payrnents. Furthemore, the Negelkere 



R' value of the logistic model predicting the incidence of a visit increased two-fold from -066 

(i-e., age and gender formula) to -124 with the addition of information on prior visits. The R' 

value increased from five percent (Le., age and gender formula) to 37 percent with the addition of 

information on prior visits when predicting the frequency of amual visits among participants 

who visited at least once. The fZ2 value increased from four percent (Le., age and gender 

formula) to 25 percent with the addition of information on prior visits when predicting total, 

annuaI OHIP payments. These findings were similar when either the four-part or the two-part 

measure of pnor visits was used in the multivariable models.' 

The use of information on age, gender and prior visits as rate adjusters rnay financially 

reward providers who care for relatively healthy enrollees while penalizing those who have a 

relatively less-healthy roster. The sizes of the benefits or costs of bias selection are smaller 

relative to those that would be derived if the age-gender formula was used. Furthemore, the 

predictive accuracy of the age-gender-prior visit formula at the group-level was as good or 

superior to the age-gender-health status formula. These findings held tme when either the four- 

part or the two-part measure of prior visits was used to calculate predictive ratios. 

When these analyses were repeated without the measure of prior visits - due to the 

potential controversial nature of this adjuster - the addition of information on self-rated health 

status significantly improved the performance of an age and gender formula in explaining 

individual-level variability in the frequency of annual visits among participants who visited at 

least once and total, annuai OHIP payments. The addition of information on self-rated health 

status into a multivariate model increased the R2 value from five percent (Le., age and gender 

formula) to 15 percent when predicting the frequency of annual visits among participants who 

visited at least once. The RZ value increased from four percent (Le., age and gender formula) to 

10 percent when predicting annual OHIP payments. When the logistic regression rnodel was 

respecified without the prior visit variable, the nurnber of adults in the home enhanced the 

cxplanatory power of the equation predicting the likelihood of a visit. The predictive ratios for 

the age-gender-health status formula were superior to the age-gender model. 

The R' value of the age-gender-prior visit modcl was 25.4 percent when utilization was 
mcasured using the four-part categorical variable and 22.3 percent with the two-part categorical 
measure. 



Due to the potential controversial nature of using prior visits and the complexity and cost 

of acquiring and maintaining data on seltrated health status. the use of information on hospital 

admissions was also evaluated for its potential use as a rate adjuster. This variable was selected 

as it made the most significant contribution to the explanatory power of multivanable rnodels 

predicting physician resource utilization, other than information on age. prior visits and health 

status. The addition of information on whether or not an individual was admitted to a hospital in 

the preceding year increased the R2 value from five percent (Le., age and gender formula) to nine 

percent when predicting the frequency of visits per annum among participants who visited at 

least once, and from four percent (Le., age and gender formula) to seven percent when predicting 

annual payments. The predictive accuracy of the age-gender-hospital admission formula at the 

group-level was only marginally superior to the age and gender formula. Furthemore, the 

predictive accuracy of the age-gender-pnor visit-hospital admission formula at the group-level 

was similar to the more parsimonious age-gender-prior visit formula. 

Hypotlt esis 4: Tlie inclusion of cornmuniîy-level enabling variables will sig~iificantly improve 

the performance of the base model. 

There are measures of comrnunity attributes that improved the predictive accuracy of 

multivariable models at the individual-level (Le., change in R' value), beyond the use of 

information on age, gender and provider-related characteristics. Therefore, the findings of this 

research project suggest that pnmary care, capitation formulae could adjust for community-level 

characteristics to reduce opportunities for bias selection. For example, in this study the addition 

of information on the incidence of low income improved the performance of the age and gender 

formula in explaining vanability in visit frequency and annual payments. In fact, the addition of 

information on the median income of al1 private households, unemployment ratcs, g_r the 

incidence of iow income significantly improved the performance of an age and gender formula in 

cxplaining variability in annual payments. 

The addition of any of the above-mentioned measures of communi ty-enabling 

characteristics increased the R~ value from tive percent (Le., age and gender formula) to IO 

percent when predicting the frequency of annual visits among participants who visited at least 

once, and from four percent (Le., age and gender formula) to six percent when predicting annual 

payrnents. In summary, the addition of information on community attnbutes to a capitation 

formula with information on age and gender resulted in a two-fold increase in explanatory power 



at the individual-level. As these measures of relative wealth were highly correlated, they made 

comparable contributions to enhancing the explanatory power of the base model. The predictive 

accuracy of the age-gender-incidence of low income formula was marginally superior at the 

group-level (i.e., as measured by the predictive ratio) to the age and gender formula. 

3.4.4.b. Determinants of Physician Resource Uti lht ion 

3.4.4.b.i. Determinants of  at Least One Visit: Rostered Adults 

The characteristics of participants identified as determinants of whether or not an 

individual visited a physician at the practice during one year included age, the frequency of 

utilization of physician services at the practice in the preceding year and whether or not the 

individual lived alone. Gender was not significant in univariate analysis and rernained non- 

significant in multivariable modelling. The likelihood that a participant between 16 and 30 yean 

of age would visit a physician dunng the course of one year was higher than the odds that an 

adult between 3 1 and 45 years of age would visit. In addition, the likelihood that a participant 

visited increased with age for adults over 46 years of age. It is unlikely that obstetrical cases 

accounted for differences in the likelihood of a visit between younger adults, as only five 

participants visited the practice for prenatal services. 

Individuals who visited a physician six or more times in the preceding year were more 

likely to visit than those who visited less often, and people who lived alone were more likely to 

visit that those who lived with other adults. One of the measures of need used in this study (self- 

rated health status) improved the explanatory power of a multivariable logistic model as 

measured by Negelkere's R2 value, but did not improve discnminatory power of the equation. 

None of the community-level enabling measures were identified as a determinant of the 

incidence of a visit. Lastly, the provider-related variable was not identified as a determinant of 

the incidence of a visit. 

3.4.4.b.ii. Determinants of Time Spent 

The characteristics of participants identified as determinants of the amount of time a 

physician spent providing medical services for one encounter included age, work status and the 

type of visit.' Age was identified as a significant deteminant of the amount of time that 

Gender was significant in univariate analysis, but failed to retain significance in the 
multivariable models. 



physicians spent providing medical services per encounter after statistically controlling for the 

physician seen and the type of visit. The direction of the age-time spent relationship was 

negative. Age and gender accounted for less than four percent of variability in time spent. When 

the association between age and time spent was tested using data from the most common type of 

visi t (Le., intermediate assessment), age was no longer a significant determinant. 

Only one of the variables measuring individual-level characteristics of participants (Le., 

work status) significantly improved the R' value of the age and gender rnodel predicting time 

spent - once information on the primary provider andor type of visit were controlled. Physicians 

spent significantly more time with adults who were working. While the addition of this variable 

significantly improved the explanatory power of the rnultivariable model fiom 1 1 percent (age 

and gender formula) to 13 percent, the clinical relevance of the variability in time between 

participants who had different work statuses was marginal." None of the community-level 

enabling measures were identified as determinants of the incidence of a visit. Lastly, the 

provider-related variable was identified as a significant detenninant of the incidence of a visit 

and was included as a statistical control in multivariable modelling. 

3.4.4.b.iii. Determinants of Visits Per Annum Among Participants Who Visited At 

Least Once 

The characteristics of participants identified as significant determinants of the frequency 

of annual visits among those who visited at least once included age, self-rated health status, 

hospital admission, the frequency of utilization of physician services at the practice in the 

prcceding year, and the incidence of low incorne. Participants had more visits per annum if they: 

(a) were older, (b) reported lower self-rated health, (c) were admitted to a hospital in the prior 

ycar, (d) visited a physician at the practice more ofien in the preceding year, or (e) were from a 

community that had a higher incidence of tow income. Information on prior visits with a 

physician at the practice made the largest contribution (Le., standardized beta coeficient) to the 

explanatory power of the model, followed - in descending order - by the incidence of low 

incorne' prior hospital admissions and self-rated health status. Gender was not significant in 

4 The R' values cited hcre were derived from the multivariable rnodels that incfuded physician 
seen and type of visit as control variables. 

Physicians spent 2 1 minutes providing medicaI services to participants who worked, 19 
minutes to adults who were unable or looking for work, and 18 minutes with those who had other 
main activities. 



univariate analyses and remained non-significant in rnultivariable modelling. The primary 

provider was a significant determinant of visits per annum, therefore this variable was used as a 

control in rnultivariable analyses. 

3.4.4.b.i~. Determinants of Total, Annual OHIP Payments 

The charactenstics of participants identified as significant determinants of total, annual 

OHIP payrnents included the fiequency of utilization of physician services at the practice in the 

preceding year and hospital admission. The practice received higher payments per annum for 

individuals who visited a physician at the practice more oRen or and those who were admitted to 

a hospitat in the preceding year. information on prior visits with a physician at the practice made 

the largest contribution to the explanatory power of the full model, followed by the variable 

measuring the occurrence of a hospital admission. Other variables (e.g., age, self-rated health 

status) were identi fied as signi ficant determinants afier controlhg for age and gender but these 

characteristics did not remain significant in the fùll model. 

The inclusion of variables measuring cornrnunity-level enabIing characteristics increased 

the explanatory of the base model, but these indicators did not remain significant once 

individual-level characteristics other than age and gender were statistically controlled. The 

primary provider was a significant determinant of total, annual OHIP payments in univariate 

analysis, therefore this variable was used as a control in multivariable models. 



3.5.0. Discussion 

3.5.1. Hypothesis Testing 

Hypothesis 2: Age and gender (hereinafler referred to as the base modef) wifl be signijicant 

determirrarrts of physician resource utifization lifter contra f fimg for provider-refated 

ch aracteristics. 

The findings of this study suggest that age was a significant determinant of physician 

resource utilization. The positive association between: (a) age and the likelihood of a visit, (b) 

agc and the frequency of annual visits, and (c) age and total, amual payments parallels findings 

of other researchers who have studied populations in Ontario (Anderson et al., 1996; Chan, 1999; 

McIsaac et al., 1997), Canada (Birch et al., 1993; Broyles et al., 1993; Dunlop, 1998; Tataryn, 

Roos & Black, 1994) and other jurisdictions (Arling, 1985; Stoller, 1982; Wolinsky, 1978). 

Gender was a significant deteminant of total amual payments in the age-gender and age- 

gender-socioeconornic context fomulae. In fact, gender remained significant as a determinant of 

annual payments when predisposing, enabling or need variables were entered into a regression 

cquation but became non-significant once information on prior visits was included. Gender did 

not remain significant in the age-gender equation when calculating the odds of a visit or 

predicting time spent or visit frequency. 

Research conducted using nation-wide or province-wide sampling strategies or 

population-based data have found age and gender differences in the incidence of a visit to a 

gencral practitioner, the frequencies of annual visits, and total annual billings per patient (Birch 

ct al., 1993; Broyles et al., 1983; Chan, 1999; Dunlop, 1998; McIsaac et al., 1997). For example, 

researchers conclude that female residents of Canada were significantly more likely than males to 

visit a general practitioner in one year and see these physicians more often (Dunlop, 1998; Birch 

et al., 1993; Broyles et al., 1983; McIsaac et al., 1997). Among Canadians who saw a physician, 

females were more likely than males to make two or more visits. Over the course of one year 

(cg., 1993-94), females averaged seven visits to a physician while males averaged five (Federal, 

Provincial and Territorial Advisory Cornmittee on Population Health, 1999). Furthemore, 

annual OHlP billings for women in childbearing years (20 to 44 years old) were double the 

amount billed for men of the same age. These gender differences in annual billings were evidcnt 

across different types of services - not just obstetrical services (Anderson et al., 1996). The 



gender di fferences documented in this study parallel these findings, but did not reach statistical 

signi ficance. 

Age and gender interaction terms were not significant in this study, but nation-wide and 

province-wide studies have found that gender differences Vary by age. For exarnple, Canadian 

females between the 15 and 64 years of age were about two to three times more likely to see a 

physician during the preceding year then their male counterparts (Federal, Provincial and 

Territorial Advisory Comrnittee on Population Health, 1996). Conversely, OHIP billings for 

men over the age of 65 exceeded billings for females of the same cohort (Anderson et al., 1996; 

Chan, 1999). The Iack of statistical significant interaction in the present study - in comparison to 

population-based observations - may relate to the bias of the sample that was introduced by the 

criteria used to establish eligibility. 

In this study, age and gender explained less than five percent of the individual-level 

variability behveen participants in visit frequency per annum and annual payments. These 

findings are similar to evidence fiom the literature. Age and gender explained less than four 

percent of total, annual physician costs among adults (17 to 64 years old) and less than one 

percent of these costs among seniors ( r  65 years) in Manitoba and British Columbia (Reid, 

MacWilliam, Verhulst, Roos & Atkinson, 1999). Studies conducted in other jurisdictions 

suggest that age and gender explained between 0.5 and 5.5 percent of the variability total 

expenditures (Fowles et al., 1996; Lubitz, Beebe & Riley, 1985; Ash et al., 1989; Newhouse, 

Manning, Keeler & Sloss, 1989; van Vliet & van de Ven, 1992), and three to six percent of 

variability in annual ambulatory charges and visits among adults who rostered in the United 

States (Weiner et al., 199 1). Therefore, although age and gender may provide an appropriate 

'starting point' for an adjustment formula, the exclusive use of this type of demographic 

information is insufficient and could result in different selection of enrollees. 

Hypothesis 2: Measures of tteed wiii explain more of the variabifiîy in the use afpltysiciarr 

services thatr itrdividuai-fevel predisposing factors, enabiitig charncteristics, and/or 

cotrr rrr utr ity-level clr aracteristics. 

The findings of this project suggest that there are measures of individual attributes and 

community characteristics that improve the predictive accuracy of rate adjustment formula at the 

individual- and group-level, beyond the use of information on age and gender. These results are 



in accordance with evidence in the literature. Furthemore, the following measures have been 

recornrnended for inclusion in capitation rate formula in other jurisdictions: 

1. Welfare status (e-g., Ash et al., 1989). 

2.  Employment status (e.g., van Vliet & van de Ven, 1992). 

3. Health status (Fowles et al., 1996). 

4. Diagnoses (Weiner et al., 1998). 

5 .  Functional status (e.g., Schaumer et al., 1992). 

6 .  Chronic disease (e.g., Schauffler et al., 1992). 

7. Hospital admissions (e-g., Ash et al., 1989). 

8. Prior costs (e-g., van Vliet & van de Ven, 1992). 

In fact, capitation rate adjusters (other than age and gender) that have/are been used in 

jurisdictions where providers compete to roster emollees include: 

1. Welfare status (e.g., United States). 

2. Disability status (e-g., United States). 

3. Diagnoses (e.g., Primary Care Demonstration Project in British Columbia). 

4. Insurance status (e-g., The Netherlands). 

5 .  Trior utilization (e.g., New Zealand). 

6 .  Location of residence (e.g., the Netherlands, United Kingdom, United States). 

The findings of this study suggest that rneasures of individual attributes, particularly 

c haracteristics of need, signi ficantly enhanced the predictive accuracy of primary care capitation 

formula (that included information on age and gender) at the individual- and group-level. These 

findings are in accordance with research conducted in Ontario or nation-wide: need factors were 

the strongest predictors of the incidence of a visit (Birch et al., 1993; Broyles et al., 1983; 

Dunlop, 1998; McIsaac et al., I997), and explained variability in visit frequency and annual 

payments after controlling for al1 other individual-level attnbutes and community-level 

deteminants (Bice & White, 1969; Birch et al., 1993; Dunlop, 1998; McIsaac et al., 1997; Sharp, 

Ross & Cockerham, 1983; Wan & Soifer, 1974; Wolinsky, 1978). 

Researchers who have used the Behavioural Mode1 to identiG and evaluate determinants 

of physician resource utilization found that need factors explain more variability than 

predisposing and/or enabling factors. More specifically: 



1. Predisposing factors explained from 9 to 12 percent of variance in the fiequency 

of  self-reported visits to a physician (Wolinsky, 1978). 

2.  Enabling charactenstics explained one percent or less of variance in the fiequency 

of self-reported visits to a physician (Wolinsky, 1978). 

3. Characteristics of need explained from 3 to 15 percent of variance in the 

frequency of self-reported visits to a physician (Arling, 1985; Stoller, 1982; 

Wolinsky, 1978). 

4. Predisposing, enabling and need characteristics explained from 9 to 22 percent of 

the variance in self-reported visits to a physician (Andersen & Aday, 1978; 

Arling, 1985; Birch et al., 1993; Stoller, 1982; Wan & Soi fer, 1974; Wolinsky, 

1978). 

In this study, the R' values derived from multivariable models that included 

characteristics of need were higher than those reported by other researchers. There are likely a 

numbcr of expianations for this difference. First, none of the researchers cited above evaluated 

the predictive potential of information on the frequency of prior visits. When multivariable 

models in this study were respecified without the use of the prior visit measure, characteristics of 

need explained 20 percent of the variance in visit frequency among participants who visited at 

least once and 13 percent of variance in annual payments. These R' values are more in line, 

although slightly higher, than those attained by these researchers. Second, the dependent variable 

in this study measured the frequency of visits among users, while others evaluated self-reported 

visits among users and nonusers. Third, two out of three research teams cited above as 

evaluating need factors assessed determinants of physician service utilization among the elderly 

(Arling, 1985; Stoller, 1982). Evidence suggests that multivariable models cxplaining variation 

in health service have higher RZ values for younger adults in comparison to elderly cohorts (cg., 

Reid et al., 1999; van Vliet & van de Ven, 1992; 1993). Fourth, the R2 values in this study were 

derived from regression analyses conducted with dependent variables that had been transformed. 

Thomas and Lichtenstein (1986) observed that equations derived from log transformed 

depcndent variables explain more variance in health sewice utilization than models constructed 

using unadjusted data. The log transformation, however, does not change ranking when 

comparing a number of different rate adjustment formuiae that ali use transformed dependent 

variables. 



H~porlresis 3: The inclusion of individual-level (predisposing, enabling and need) and 

cornm un ity-level enabling variables other than age and gender will significantly improve the 

performatice of the base model. 

As indicated above, need factors were the most powerful predictor of physician resource 

utilization among participants. The measure of need that made the largest contribution to the 

explanatory power of multivariable models and the discriminatory power of the logistic model 

was information on the frequency of prior visits. This variable was the strongest predictor of 

three of the four measures' of physician resource utilization. Similar findings have been 

documented in other Canadian jurisdictions (Roos, Carrière & Friesen, 1998; Roos & Shapiro, 

198 1). 

The second, third and fourth most powerful predictors of annual rates of physician 

resource utilization in this study were self-rated health status, the occurrence of a hospital 

admission, and community-level measures of income. Results of research that was conducted 

using nation-wide or province-wide survey data in Canada and Ontario found that self-rated 

heaith status was a significant determinant of: (a) physician visits among those who visit at least 

oncc (Birch et al., 1993), and (b) high-use of physician services (McIsaac et al., 1997). In 

addition, researchers determined that health status was a significant determinant of annual visits 

to a physician and total expenditures on these services in other jurisdictions (Andersen & Aday, 

1978; Fowles et al., 1996; Newhouse et al, 1989; Parkerson, Broadhead & Tse, 1995; Wolinsky, 

1978). The incidence of a hospital admission during the preceding year has been identified as a 

significant determinant of: (a) ambulatory care visits among hypertensive adults in Manitoba 

(Roos et al., 1998), and (b) total health service expenditures among Medicare beneficiaries (Ash 

et aI., 1989; Beebe et al., 1985; Lubitz et al., 1985; Schauffler, Howland & Cobb, 1992; Thomas 

Lichtenstein, 1986). 

Hypothesis 4: The itdusioti of community-level errabling variables will sigtiificantly improve 

the perforttiance of the base model. 

The findings of this study suggest that the addition of information on the socioeconomic 

climate of an enrollee's community enhanced the predictive accuracy of the age and gender 

formula at the individual-level and marginal improved predictive accuracy for bias rosten. The 

' Three measures include the incidence of a visit, the frequency of annual visits among 
participants who visited at least once, and total annual payments. 



finding that socioeconomic context was a deteminant of an individual's health service utilization 

is in accordance with evidence from research conducted in Toronto and Ontario by others 

(Locker et al., 1996; Locker & Ford, 1996). 

Adjusters that account for the socioeconornic climate or place of residence are currently 

being used in other jurisdictions. The location of residence is used as an adjuster in the 

Netherlands, the United Kingdom and the United States. For example, since 199 1 the basic 

practice allowance paid to general practitioners in the United Kingdom has been adjusted on the 

basis of whether an individual resides in a geographic location designated as a 'depnved area' 

(Carr-Hill & Sheidon, 199 1 ; Delamothe, 1990; Hutchinson, Foy & Sandhu, 1989). Deprivation 

is measured using an 'underpnvileged area score' calculated using the Jarman Index, and a 

threshold score is use to designate areas as depnved or not (Delamothe, 1990). 

3.5.2. Determinant of Physician Resource Utilization 

3.5.2.a. Determinants of  at Least One Visit: Rostcred Adults 

Individual attributes identified as determinants of whether or not a participant visited a 

physician during one year included age, the frequency of primary care utilization in the preceding 

year and whether or not the individual Iived alone. These results parallel those found by other 

researchers who have conducted this type of research in Canada and abroad (Broyles et al., 1983; 

Roos & Shapiro, 198 1 ; Stoller, 1982). Although the number of adults in the home was 

associated with the incidence of a visit, marital status was not and this finding concurs with the 

results of recent studies conducted elsewhere in Ontario (Birch et al., 1993; McIsaac et al., 1997). 

Marital status, however, has been identified as a significant determinant in national samples - 

individuals who were single reported a lower propensity to visit a physician than those who are 

niarried, divorced or widowed (Broyles et al., 1983; Dunlop, 1998). 

One of the measures of need used in this study (self-rated health status) improved the 

explanatory power of a multivariable logistic mode1 as measured by Negelkere's R' value, but 

did not improve discriminatory power of the equation. This finding conflicts with evidence in 

the literature, as other researchers have consistently found that self-rated health status has been a 

significant determinant of the incidence of a visit among Canadians (Birch et al., 1993; Broylcs 

ct al., 1983; Dunlop, 1998; McIsaac et al, 1997). In this study, the confidence interval around the 

adj usted odds-ratios associated with each level of sel f-rated health was large suggesting that the 

small sample of participants did not allow for an appropriate evaluation of each level of this 



measure of need. In addition, the findings of this study may not concur with population-based 

research due to the geographic location of residents, the use of one family practice to recruit 

participants and the potential bias introduced by the eligibility criterion requinng adults to be 

considered rostered.' 

Cornrnunity-level enabling resources were not identified as significant determinants of 

the incidence of a visit. There is conflicting evidence in about the influence of the location of 

Canadian residents on the incidence of a visit, but other researchers have evaluated the 

explanatory power of variables that measure large geographic areas in Canadas3 For exarnple, 

Birch et al. (1993) and Dunlop (1998) found that the province of residence was a determinant of 

the incidence of a visit in their nation-wide study, and McIsaac et al. (1997) found that region of 

the province was not a determinant of the incidence of a visit when they conducted an analysis of 

residents in Ontario. Furthennore, urban dwellers were more likely to visit than individuals who 

lived in rural Canadian communities (Dunlop, 1 W8), and residents of larger cities were more 

likely to visit than individuals frorn smaller municipalities (Broyles et al., 1983). 

The community-Ievel income measures used in this study served as indicaton of the 

economic context (cg., unemployment rates) as well as proxies for individual-level attributes 

(e.g., rneasures of income). There was no significant relationship between any comrnunity-level 

measures of income and the incidence of a visit, which concurs with prior studies that have not 

found any relationship between the household income of Canadians and their propensity to visit a 

physician (Birch et al., 1993; Broyles et al., 1983). 

3.5.2.b. Determinants of Time Spent 

The characteristics of participants identified as determinants of the amount of time a 

physician spent providing medical services for one encounter included age, work status and the 

type of visit. Age accounted for less than four percent of variability in time spent - a finding that 

' In fact, having a regular medical doctor was a significant deteminant of whether Canadians 
visited a general practitioner during the course o f  one year (Dunlop, 1998). Research conducted 
by Dunlop ( 1  998), however, suggested that indicators of need were more powerful than 
predisposing factors in predicting the Iikelihood that a Canadian would visit a general 
practitioner afier controlling for whether or not an individual reported having a 'regular doctor'. 

Phillips et al. (1998) would likely categorize these as measures o f  the external environment 
other than local communities - refer to Section 1.1.1. on the BehaviouraI Mode1 of Health 
Service Utilization. 



concurs with others (Kristiawn & Mooney, 1993).4 The direction of the age-tirne spent 

relationship was negative. When the weak association between age and time spent was tested 

using data from the most cornmon type of visit (Le., intermediate assessment), age was no longer 

a significant determinant. These findings suggest that participants of different ages likely visit 

for different reasons - the types of visits made by older persons require less physician time. Once 

the type of visit was controlled, however, age was not a deteminant of time spent. 

Most of the literature regarding deteminants of tirne spent by physicians for one 

encounter with a patient include descriptive statistics or the results of univariate analyses, and 

researchers who have conducted these studies document evidence of a positive relationship 

between age-time spent (Andersson & Mattsson, 1989; Gross et  al., 1998; Smith et al., 1995) or 

no relationship between age-time spent (Raynes & Cairns, 1980). Researchers who tested this 

hypothesis (i .e., age-time spent) by conducting multivariable analyses to control for other 

determinants have documented a positive (but weak) relationship.' These researchers studied 

large samptes of physicians in either a single university-af'fïliated setting in the United States 

(Smith et al., 1995) or rural cornrnunities in Norway (Kristiansen & Mooney, 1993). 

Unfortunately, research regarding time spent by family physicians in Canada have evaluated the 

amount of time one physician spent with a range of patients (Collyer, 1969), or the amount of 

time a range of physicians with four standardized patients (Woodward et al., 1997). Therefore, 

while the results of this study differ from those published by others, it  is uncertain whether these 

results reflect practice patterns in Canada. 

It  may not be surprising that the type of visit rather than the relative health of individuals 

would be a significant determinant of tirne spent with FFS physicians. The analytic frameworks 

described in Section 2.0.1. suggest that the incomes of FFS physicians are a function of the 

volume of services provided. In addition, OHIP billings per patient are primady determined by 

the type of visit. Therefore, one might expect that FFS physicians would have receptionists 

identiQ the reason a patient is requesting a visit and schedule an appointment for the amount of 

time that reflects this reason. The goal of the scheduling process would be to maximire the 

4 In fact, age and gender both accounted for less than four percent of vanability in tirne spcnt. 

Interestingly, Lasker & Marquis (1999) evaluated the determinants of work intensity for visits 
to a physicians of the same duration, and concluded that age was not associated with intensity for 
15-minute encounters. 



number of encounters per day and to allocate physician time to each encounter based on the 

reason for the visit rather than the overall health profile of the individual. In fact, there is no 

financial incentive in the FFS context to develop an information infrastructure to enable 

receptionists to understand an individual's overall health status when booking an appointment. 

During the time period that this study was conducted, receptionists scheduled 

appointments using a default appointment time of 10 minutes. Afier this study was conducted, 

the physicians at the practice believed that receptionists were fiequently booking two blocks (Le., 

20 minute appointments) because they estimated that patients needed more than 10 minutes. 

This happened so fiequently that 20-minute appointments becarne routine. Therefore, the finding 

that the mean time spent was 19 minutes was not unexpected. The procedure at the practice now 

requires receptionist to use a default appointment time of 15 minutes and not to book two blocks 

(i.e., 30 minutes) unless specifically advised by the physician (personal communication, P. 

Ellison, January 2, 2000). 

The finding that individual provider-related charactcristics, rather than the attributes of 

patient populations, determined service time is in accordance with the results of other studies 

(Henke & Epstein, 199 1 ; Kristiansen & Mooney, 1993; Smith et al., 1995). For example, Smith 

et al. (1995) described the importance of the 'physician factor' when understanding primary care 

physician productivity. Smith included multiple measures of  an individual's need for medical 

care into a multivariable mode1 to identify deterrninants o f  the amount of time physicians spent 

with patients. Patient characteristics accounted for seven percent of  the variability in time spent, 

while the individual physician accounted for 23 percent. By cornparison, Henke & Epstein 

( 1  99 1 )  estimated that patient characteristics accounted for 12 percent of variance in visit length, 

individual practice style accounted for 45 percent and practice incentives accounted for 20 

percent. The finding that the physician seen and the type of visit were the most important 

determinants of time spent concur with the results of others (Lasker & Marquis, 1999). 

3.5.2.c. Determinants of Visits Per Annum Among Participants Who Visited At 

Lcast Once 

The c haracteristics of  participants identi fied as significant detertninants of the frequency 

of annual visits among those who visited at least once included age, self-rated health status, 

hospital admission, the frequency of utilization of physician services at the practice in the 

preceding year, and the incidence of low incorne. This is in accordance with evidence in the 



literature (Birch et al., 1993; Broyles et al., 1983, Roos & Shapiro, 198 1 ; Roos et al., 1 998; 

Stoller, 1982). 

In this study, measures of need, predisposing features and community-level enabling 

characteristics al1 made independent contribution to explaining variability in visits per annum 

among participants who visited the practice at least once. The finding that the attributes of 

communities were significant deteminants of physician resource utilization, aber controlling for 

population characteristics and provider-related influences, is in accordance with the Behavioural 

Model (Andersen & Newman, 1973; Andersen, 1995; Phillips et al., 1998) and a popular theory 

regarding the determinants of population health (Evans & Stoddart, 1 990). 

Empirical research conducted by others supports the premise that individual 

characteristics and comrnunity context make independent contributions as deteminants of health 

and/or service utilization (Kohen, Hertzman & Brooks-Gunn, 1998; Locker et al., 1996; Locker 

& Ford, 1996; Wan, 198 1). Phillips et al. (1  998) conducted a systematic review of the literature 

to identify articles whose authors used the Behavioural Model as a framework for identifjing and 

evaluating deteminants of health service use, and concluded that environmental and provider- 

related contextual variables accounted for up to 20 percent of the total variance explained by 

multivariable models. 

3.5.2.d. Determinants of Total, Annual OHIP Payments 

The characteristics of participants identified as significant determinants of total, annual 

OHIP payrnents included age and the frequency of utilization of physician services at the practice 

in the preceding year and hospital admission. These findings are in accordance with evidence in 

the literature (Ash et al., 1989; Anderson et al., 1990; Beebe et al., 1985; Lubitz et al., 1985; 

Schauffler et al., 1992; Thomas & Lichtenstein, 1986; van Vliet & van de Ven, 1993). Other 

variables (e-g., age, self-rated health status) were identified as significant determinants afier 

controlling for age and gender but these characteristics did not remain significant in the hl1 

model. 

3.5.3. Other Findings 

3.5.3.a. Explanatory Power and Opportunities for Bias Selection 

It has been suggested that predictive models will not be able to explain any more than 50 

percent of the variance in outpatient expenditures (Newhouse et at., 1989; Welch, 1985). The 

multivariable models constmcted as part of this research project explained up to 43 percent of the 



individual-level variability in the frequency of visits arnong participants who made at least one 

and 28 percent of the variance in annual payments. These figures, therefore, provide a yardstick 

for evaluating and comparing rate adjusters and capitation formulae. More specifically, the 

narrower the gap between these 'maximal attainable' R' values 

and the R' for a formula the smaller the possibilities for opportunistic selection among providers 

who are privy to information on prospective and current enrollees (van Vliet & van de Ven, 

1992). 

If the R' values derived from the full models6 (Le., 43 and 28 percent) represented 

'potentially expiainable' variance, age and gender accounted for 12 to 14 percent of this 

potcntial.7 In this study age and gender accounted for a small portion of 'potentially explainable' 

variabili ty. The addition of information on the frequency of pnor visits to a base model with age 

and gender resulted in a five- to six-fold increase in explanatory power at the individual-level. 

Furthemore, the use of information on the frequency of pnor visits resulted in a formula that 

accounted for 70 to 90 percent of 'potentially explainable' variance. 

Therefore, an age-gender-prior visit formula would substantially reduce opportunities for 

bias selection as these adjusters accounted for most of the between-participant variability that 

could be explained with al1 of the information available to this researcher. Table 18 surnmarizes 

the results of this type of analysis for different adjustment formulae to highlight the relative 

explanatory power of different models at the individual-level. 

'Full models' refer to the multivariable equations that include al1 predictor and control 
variables. 

7 Age and gender explained approximately five percent o f  the variance in visit frequency, and 
the multivariable model with al1 variables explained approximately 43 percent of variance. 
Therefore, five divided by 43 equals 12 percent of  'potentially explainable' variance. 

Age and gender explained approximately four percent of the variance in annual 
payments, and the multivariable model with al1 variables explained approxirnately 28 percent. 
Therefore, four divided by 28 equals 14 percent of  'potentially explainable' variance. 



Table 18 

Relative Differences in the Explanatory Power of Various Rate Adjustment Formulae 

Proportion of the Potentially Explainable 
Adjusters in Increase in Predictive Variability 

Formula Accuracy at the 
Individual-Level over Annual Visits* Annual Payxnents 

the Base Mode1 

Age & Gender 
(Base Modei) 

Age, Gender & 5 - 6 fold 
Prior Visits 

Age, Gender & 2 - 3 fold 
Health Status 

Age, Gender & 
Hospital 
Admission 

Age, Gender & 1.5 - 2 fold 23 YO 21 % 
Incidence of Low 
Income 

Note. OHIP = Ontario Health Insurance Plan. -Visit frequency among participants who visited at Ieast 
once. 

3.5.3.b. Predictive Accuracy at the Croup-Level and Potential Financial Impact 

While the predictive accuracy of rate adjustment formulae at the individual-level 

provided insight into the potential for bias selection in environments where providers compete to 

roster enrollees, the predictive accuracy at the group-level as measured by predictive ratios 

provided sorne insight into the potential net, financial impact of bias rosters. 

At the group-level, the exclusive use of age and gender as rate adjusters may financially 

reward or penalize physicians. The amount of overpayment associated with bias selection of 

8 Age, gender and prior visits explained approximately 30 percent of the variance in visit 
frequency, and the multivariable model with al1 variables explained approximately 43 percent. 
Therefore, 30 divided by 43 equals 70 percent of 'potentially explainable' variance. 

Y Age, gender and prior visits explained approximately 25 percent of the variance in annual 
paymcnts, and the multivanable model with al1 variables explained approximately 28 percent. 
Thercfore, 25 divided by 28 equals 90 percent of 'potentially explainable' variance. 



healthy enrollees appears to be greater than the amount of underpayment associated with bias 

selection of unhealthy people. The age-gender-prior visit formula significantly improved the 

predictive accuracy of the age-gender formula at the individual- and group-level. The predictive 

accuracy of the age-gender-prior visit formula at the group-level was superior to other rate 

adjustment formulae, which suggests that this formula [relative to the others] would minimize 

net financial gains or costs to providers who might intentionally or inadvertently enroll a bias 

selection of individuals. More specifically, the age-gender-pnor visit formula improved the 

predictive accuracy of the age-gender model at the group-Ievel, as it provided more accurate 

compensation for disabled populations, people of varying health status, and those who had been 

admitted to a hospital in the preceding year. Furthemore, the predictive accuracy of the age- 

gender-prior visit formula at the group-level was as good or superior to the age-gender-health 

status formula. These findings held tme when either the four-part or the two-part measure of 

prior visits was used to calculate predictive ratios. Finally, the age-gender-prior visit formula: (a) 

outperformed the age-gender-hospital admission formula and the age-gender-incidence of low 

income formula, and (b) performed as well as the age-gender-prior visit-hospital admission 

forrnula. 

The predictive accuracy of the age-gender-health status formula was supet-ior to the age- 

gender formula at the individual-level and for bias groups. More specifically, this formula 

outperformed the age-gender equation at the group-level, as it provided more accurate 

compensation for disabled populations, people of varying health status, and those with different 

historic visit rates. The predictive accuracy of the age-gender-hospital admission and the age- 

gender-incidence of low income formula enhanced the predictive accuracy of the age-gender 

formula at the individual-level and marginal improved accuracy for bias rosters. 

Although predictive ratios have been used to evaluate the performance of  different 

capitation formula in jurisdictions where providers have assumed the responsibility for a full 

range of health care services, no articles could be found in the literature where this measure had 

becn appl ied to ambulatory or prirnary care contexts. Researchers who used predictive ratios 

found that age-gender-prior year cost formula outperformed the age-gender formula in predicting 

total health plan expenditures for disabled populations, people of vanous health status and high- 

cost groups (van Vliet & van de Ven, 1992; 1993). The age-gender-health status formula 

outperformed the age-gender model for populations who had chronic health conditions (Fowles 



et al., 1996). but did not adequately estirnated costs for disabled populations (Gruenberg, 

Kaganova & Hornbrook, 1996). The age-gender-prior visit-hospital admission formula 

outperformed the age-gender mode1 for aged populations, individuals who do not use services, 

adults with cardiovascular disease or cancer and individuals who required at Ieast two 

hospitalizations (Ash et al., 1989; SchauMer, Howland & Cobbs, 1992). 

3.5.3.c. Determinants Depend on Measures of Physician Resource Utilization 

The selection of rate adjusters should reflect relative differences between individuals or 

groups in their need for physician services and utilization of this resource. Theonsts who 

dcveloped the Behavioural Model, however, recognized that determinants of health service 

utilization varied depending on the type of service, the purpose of the service and the unit of 

analysis (Andersen & Newman, 1973). The results of the study support this theoretical 

proposition, as the determinants of physician resource utilization depended somewhat on the 

indicator used to measure the use of these services. For example, characteristics of need were 

not determinants of the amount of tirne physicians spent providing medical services dunng one 

encounter but these attributes were strong predictors of visit frequency and total payments. 

The findings of this research project provide evidence of an association between-cross- 

sectional and between-longitudinal measCres of physician resource utilization. Cross-sectional 

indicators included the amount of time physicians spent providing rnedical services dunng one 

encounter and OHIP payments for these visits. Longitudinal measures included visits per annum 

and total, annual OHIP payments. Furthemore, there was evidence to suggest that cross- 

sectional and longitudinal measures of use were not associated. 

A strong, positive association was found between the amounts of time that physicians 

spent providing medical services and OHIP payments for the same encounter (Le., two cross- 

sectional rneasures). This relationship was in the direction expected and suggests that either 

physicians are able to use the current OHIP Schcdule of Benefits to levy charges that reflect their 

perceptions of the value of their time or the fees on the Schedule account for 'time spent'. These 

results do not enable a determination of whether the Schedule [and thereby a FFS service 

approach to payrnent] has been a driver of how physicians spend their time or whether the 

Schedule was designed to reflect how physicians spend or 'should be' spending their time. 

The finding that time spent was an important factor when predicting charges per visit is in 

accordance with evidence denved elsewhere in Ontario (Woodward et al., 1 997). Furthemore, 



researchers and policy analysts who have perfomed work for the Physician Review Commission 

in the United States have demonstrated that encounter time was the 'single most important 

predictor of the total amount of work performed during a visit' (Hsaio et al., 1992; Lasker & 

Marquis, 1999, p. 340). 

A strong association was found between longitudinal measures of physician resource 

utilization that were captured either concurrently or sequentiatly. For example, the frequency of 

amual visits and annual payments (i.e., two concurrent, longitudinal rneasures) were highly 

correlated. In addition, analysis of data derived from the first and the second year of data 

collection provided evidence of a strong, positive relationship between: (a) visits per annum in 

years one and twoI0, (b) total payments per annum in years one and two, and (c) total visits in 

year one and total payments in year two. Therefore, it is not surprising that the prior visit 

variable was a strong determinant of visits per annum among participants who visited at Ieast 

once and total annual payments. 

The observation that total, annual OHIP payments for each participant were strongly 

correlated across tirne supports the argument of researchers and policy analysts who have 

recommend the use of information on prior payments as rate adjusters (Anderson et al., 1986; 

Ash et al., 1989; Eggers, 1980; Newhouse et al., 1989; Thomas & Lichtenstein, 1986; van Vliet 

& van de Ven, 1992; 1993). While total, annual payments for each participant were correlated 

across time, the total amount of OHIP payments made to the practice for the entire sample of 659 

participants in the VisitPayment study was relatively stable. The practice received S92,086 in 

year one and S87,103 in year two in payments from OHIP for this cohort. 

The amount of time that a physician spent providing medical services (i.e., cross-sectional 

measure) was not associated with longitudinal measures of physician service utilization. For 

cxample, one might expect that: (a) primary care physicians seek to understand the range of 

determinants of an individual's current condition and ongoing health status, and (b) the 

acquisition of this knowledge requires a significant amount of time. Translated as a hypothesis - 

physicians spent more time with individuals whorn they see infrequently and less tirne with those 

'O  The Pearson correlation calculated from data derived from these participants was ,723 
@ <.001,? = 52 percent). These results are similar to those found by Roos and Shapiro (198 1 )  
who fund that ambulatory visit rates for seniors were highly correlated between years (r = .64, 
p <.O0 1 ). 



they see more ofien. Alternatively, one might expect that individuals who are seen less 

frequently may be relatively healthy, only seek care for routine health examinations and require 

less time per encounter. People who visit more ofien may have complex health problems and 

thereby require more time per encounter. Translated as a hypothesis - physicians spent less time 

with people who visit less fiequently and more time with patients who visit more ofien. 

Evidence derived from this project, however, does not support either hypothesis. 

Lastly, the cross-sectional rneasure of resource use (Le., minutes per encounter) was not 

associated with any longitudinal measure (i.e., annual visits or payrnents). Therefore, it was not 

surprising that the determinants of one were not the sarne as the determinants of the other. 

3.5.3.d. Outliers 

Only seven adults or one percent of participants were identified as outlier cases in al1 of 

the multivariable models described in Section 3.4.3. These individuals represented the extremes 

of use and their average utilization was high. Half of these individuals were high-users in one 

ycar, but did not visit or only visited once in the subsequent year. The remaining cases were 

extremely high-users in both time periods and received care for either multiple, psychiatric 

conditions or allergies. The descriptive profiles of these cases are provided in Appendix M. 

The identification of outlier cases would provide a point of departure for discussion 

between payers and providers regarding the types of individuals or services that should be 

excluded from coverage under a capitation contract. The findings of this research project suggest 

that individuals with multiple psychiatric conditions or adults with extremely high-use rates (e-g., 

more than 25 visits per annum) might be considered exempt from capitation funding, as well as 

high-volume, preventative interventions such as allergy shots. In fact, Ettner et aI. (1998) found 

that risk adjustment systems that have been developed for the general population were not 

sophisticated enough to account for expected spending for individuals receiving services for 

mental health and substance abuse treatment. 

3.5.4. Strengths and Limitations 

Design. The findings and result of this project must be understood in the context of the 

strengths and limitations of the research design. This project involved a cross-sectional research 

design that involved stratitied sarnpling to explain variability in time spent (Le., Medical Minutes 

study). A survey research method was used to predict the incidence of  a visit and explain 

variability in: (a) the ffequency of visits arnong participants who visited at least once, and (b) 



annual payments made to the practice by OHtP (i.e., VisitPayment study). Both studies required 

linkage of individual-level data with administrative data and information from the 1996 Census. 

The project involved an investigation of the determinants of cross-sectional and 

longitudinal measures of physician resource utilization. While the literature contained studies 

regarding individual-level attributes that contribute to variabitity in annualized rates of physician 

resource use in Ontario, no evidence could be found regarding the determinants of the amount of 

tirne physicians spent providing medical services to residents of Ontario or Canada. 

By combining survey, administrative and census data it was possible to determine 

'potentially explainabte' variability in resource use and use this as a standard by which to 

compare different funding formula. By combining survey and administrative data, this 

investigator was also able to evaluate the predictive accuracy of an array of potential rate 

adjusters and assess the relative value of using primary and/or secondary data in a capitation 

formuIa. The linkage of individual-level data with census information enabled an analysis of the 

relative contribution of individual attnbutes and comrnunity-level enabling charactenstics. 

Methods. The findings of this project must be understood in the context of the research 

site - a large, academic, family practice in southwestern Toronto. Eleven physicians and the 

residents they supervised participated. Aithough many of the findings of this project are in 

accordance with evidence in the literature, the extenal validity of the results to other physician 

organizations or patient populations in Toronto and Ontario remain unknown. Although the 

characteristics of the sample of participants in the VisitPayment and Medical Minutes studies 

were typical of the socioeconomic conditions in other communities, individuals were not 

sampled from these populations. Therefore, it would not be appropriate to extrapolate the 

findings to Toronto as a whole or to other geographic locations. 

The recruitment of participants from one family practice and the use of an inclusion 

criterion regarding geographic proximity, however, provided a control for important 

cnvironmental determinants (e.g., supply of practitioners, physician-population ratios) of 

physician resource utilization. In addition, the small number of physicians included in the study 

and the use of an identifier for each practitioner provided a statistical control for supply-side 

influences on service utilization. The lack of control (methodological or statisticai) of supply-side 

influences is one of the main criticisms of a utilization-based approach to developing rate 

adjustment formulae. 



This study involved the use of empincal modelling to identifi significant determinants of 

physician resource use and measurement of some of the independent and dependent variables 

relied on utilization data. In fact, participants in the VisiVPayment study were randomly selected 

from a sample frame of adults who accessed care during the course of a two-year period as it has 

been determined that approximately 95 percent of individuals access care during a 2-year period 

(Tataryn et al., 1995). The exclusion of individuals who did not seek care during this time fiame 

suggests that the sample of participants in the Visiflayrnent study may have over-represented 

users. 

As utilization data was only available from the family practice and individuals may have 

used primary care physician services fiom other organizations, eligibility critena were 

established to ensure that participants were considered to be rostered to the practice. These 

eligibility criteria would likely result in a bias sample of participants that over-represents 

individuals who elect to use a regular source of care. Research conducted by Dunlop (1998) 

suggests that Canadians who have a 'regular doctor' are more likely to receive primary care and 

receive more care than those without. In fact, this finding is congruent with research conducted 

in other jurisdictions (Hayward, Bernard, Freeman & Corey, 1990; Lambrew et al., 1 996). 

Therefore, the selection of individuals who elect to use a regular source of care may bias the 

same to over-represent users. Table 19 compares the proportion of participants - in terms of 

nonusers, users, and high-users - with people fiom across Ontario and Canada, and supports the 

hypothesis that the sample over-represented users. 



Table 19 

AnnuaI Visits to General Practitioners by Participants and Residents of Ontario or Canada 

Males Females Al1 

Studyf Ontarïot Canada: Study* Ontariot Canada: Study* Ontariot Canada: 

Mean No. 
of Visits 3.65 3.10 4.94 4.04 4.50 7.10 3.88 6.11 

(Median) (2.00) (2 .OO) ( 1 -00) (2.00) (2.00) (2.00) (2.00) N'A (2.00) 

People 
With No 14.1 24.4 28.4 10.7 14 17.3 12.1 8 -4 22.7 
Visit (%) 

r I Visit 85.9 75.6 71.6 89.3 86 82.7 87.9 81.1 77.2 

r 6 Visits 22.7 15 17.9 20.4 23.4 26.7 21.4 22 22.7 
Note. * Participants in the VisWPayment Study. t Data derived from the 1990 Ontario Health Survey - 
(McIsaac et al., 1993; 1997). Data derived the 1994 National Population Health Survey (Dunlop, 
1998). No. = number. r = greater than or equal to. N/A = not reported, therefore, not available. 

The fact that individuals were recruited from a large, academic farnily practice may have 

implications for the representativeness of patient and physician participants. Patients who seek 

care from physicians who work at academic group practices may differ from those who receive 

care elsewhere and physicians who elect to work in these settings may differ from other doctors. 

In fact, there is evidence to suggest that physicians may spend less tirne in patient-related 

activities and more time on student-centred tasks when they engage in teaching (Vinson, Paden 

& Devera-Sales, 1996). 

The family practice was affiliated with a hospital network. As part of an initiative to plan 

a Comprehensive Health Organization in the late 1980s and early 1990s, the Department 

determined that the hospital network was a major source of referrals ofnew patients (persona1 

communication, P. Ellison, Decernber, 1999). Therefore, the context of the research site may 

have influcnced the finding that hospital admission was a deteminant of physician resource 

uti iization. 

There are several issues regarding the independent and dependent variables that require 

nientioii. First, participants in the Visiflayment study completed the social-demographic-health 

questionnaire in 1998, measures of prior use were calculated using data from 1996- 1997, the 

census was conducted in May 1996, and measures of physician resource utilization were denved 



from 1997- 1998 data. Therefore, most of the individual-level attributes were evaluated as 

determinants of historie patterns of use. It is expected that some characteristics would remain 

relatively stable over the short term among adult participants (e-g., educational status), while 

others may change (e.g., health or marital status). 

Second, measures of external use of physician andor hospital services required recall and 

self-report. Neither of these measures could be verified. It is difficult to determine the accuracy 

of self-reported consultations with other doctors, but individuals may perceive that physicians at 

the practice would appreciate limited use. Therefore, the responses of participant to the measure 

of external use of physician services may have included a social desirability bias. Furthemore, it 

is difficult to determine the accuracy of self-reported admission to a hospital, however, research 

that has been conducted to evaluate the validity of self-reported contacts suggest that individuals 

recall more contacts than were evident in administrative data (Nomsh, North, Kirkman & 

Jackson, 1994). This research evidence coupled with the observation that the hospital network 

affiliated with the family practice has historically been a referral source of new patients, would 

suggest that the findings of this study would be bias toward identifying hospital admission as a 

determinant of physician resource use. While the incidence of a hospital admission has been 

identified as a deterrninant of health service resource use in other jurisdictions, Anderson (1997) 

found that reductions in hospital utilization in Ontario did not translate to an increasing level of 

medical care in the community. Research to evaluate the link between inpatient use and 

physician resource utilization in Ontario appears warranted. 

Third, the methods used to measure and analyze determinants of physician resource 

utilization address some of the criticisrns directed at studies of physician resource utilization 

(Mcchanic, 1979). For example, the measures of physician resource utilization that had a skewed 

distribution were transformed to confirm with one of the assumptions of linear regression 

modcling. The determinants of the incidence of a visit were evaluated separately from the 

dcterminants visit frequency among participants who visited at least once, as a two-part mode1 

allows for a better understanding of the determinants of initial use versus the volume of use 

among users and improvcs the robustness of estimates (Duan, Manning, Moms & Newhouse, 

1984). In addition, interaction terms were evaluated for their contribution to explaining 

variability in resource use. These tenns failed to make a significant contribution to the 



explanatory power of multivariable models, which is in accordance with the findings of others 

(Arling, 1985; Ronis & Harrison, 1988). 

Fourth, the measures of socioeconomic context were measured at the level of the forward 

sortation area (FSA). Census data indicated that between 45 to 63,701 inhabitants lived in these 

geographic units in May 1996. While the FSA was used to define a local cornmunity for the 

reasons specified in Section 3.3.6., census data regarding income coufd be made available to the 

provincial government at smaller geographic units. In addition, Statistics Canada has software to 

translate geographic data fiom FSA to other small geographic units such as enurneration areas 

and the accuracy of this translation process is increasing (Wiikins, 1998). While researchers 

have begun to evaluate the impact of using information at different geographic levels for rate 

adjustment (e.g., Hutchison et al., 1997), fùrther research in this area is warranted. 

The postal code information used in this study was derived from an administrative 

database at the family practice and not from billing data, and the accuracy o f  this geographic 

information is unknown. The current postal code information held by the Ontario MOH in the 

Registered Persons Database is known to be of poor quality in comparison to other sources of 

this data (i.e., hospital discharge abstracts from the Canadian Institute for Health Information) 

(persona1 communication, A. Basinski, January 6,2000). While the use of this type of data for 

rate adjustment may provide an incentive to providers to contribute to the accuracy of MOH data 

in the future, the current level of inaccuracy of FSA fields in the Registered Persons Database 

will impact researchers ability to test hypotheses at the population-level regarding associations 

between socioeconomic context in Ontario and individual-level utilization. 



4.4.0. Policy Implications and Conclusions 

Primary care has been identified as a key element in proposals to restructure health 

services. In the mid- and Iate- 1990s various professional associations, health policy 

organizations, interest groups and physicians in Canada declared their vision of primary care 

reform and the vast rnajority of these proposals endorsed the use of full capitation or a blended 

mechanism that includes capitation. By 1997 the Health Transition Fund (HTF) was established 

as a joint effort between the federal, provincial and territorial govemments to support innovations 

leading to a more integrated health system (Health Canada, 1999a). One of the designated 

priority areas of the HTF was primary care reform. Since that time a number of primary care 

demonstration projects have been initiated and funded. Capitation fùnding has been incorporated 

in primary care or integrated health system reform projects in Alberta, Bntish Columbia, Nova 

Scotia, Ontario, Quebec and Saskatchewan (Health Canada, 1998; Health Canada, 1999b, 

Hutchison et al., 1999). 

In 1998 the Ontario MOH and OMA announced the implemented and evaluation of a 

primary care mode1 of delivery that incorporates enrollment-based capitation (Govemment of 

Ontario, 1998).' On April 1, 1999 this MOH-OMA project received S 18.4 million from Health 

Canada under the Health Transition Fund (Health Canada, 1999d). As many as 200 physicians 

and 450,000 people are expected to participate (Graham, 1999). Furthemore, approximately 

440,000 people in the province already receive primary care from capitatcd Health Service 

Organizations (AOHC, 1996). 

Evidence derived from randomized andor quasi-experimental, control led trials generate 

evidence that capitated and FFS providers differ in some respects and not in others. For 

example, capitated health organizations tend to use less in-patient resources in cornparison to 

FFS providers - as measured by rates of discretionary admission, lengths of stay, and hospital 

days per enrollee (e.g., Lurie et al., 1994; Manning et al., 1984; Brown et al., 1993). Research 

suggests that enrollees in prepaid plans receive equivalent service quality (e.g., Bernstein et al., 

199 1 ; Safran et al., 1994; Siu et al., 1988) and achieve comparable health outcornes ( e g ,  Lune et 

1 Capitated and fee-for-service physicians each roster or serve a sample of Ontario residents 
from seven designated communities. 



al., 1992; 1994; Sloss et al., 1987; Ware et al., 1986). There is no consistent evidence that 

prepaid arrangements reduce the cost of care (e-g., Leibowitz et al., 1992; Wells et al., 1986). 

There does not appear to be consistent evidence that enrollees have higher or lower 

utilization of physicians than individuals served by FFS providers (e.g., Wells et al., 1986; Lune 

et al., 1992). It is difficult to interpret whether higher or lower ambulatory care visit rates among 

capitated enrollees are appropriate or unnecessary. Lower rates would be appropriate if capitated 

providers were: (a) rendering more complete care andor  more preventive care during a visit and 

thereby reduced the necessity for a subsequent visit, or (b) reducing unnecessary care. 

Alternatively, Iower rates would be inappropriate if capitated providers were withholding 

appropriate services. Lastly, higher rates would be appropriate if providers were substituting 

ambulatory for in-patient care. There have not been any studies evaluating the appropriateness of 

ambulatory visits rates between capitated and FFS providers. 

There is evidence to suggest that differential selection has occurred by capitated providers 

andor  residents in enrollment-based markets (Brown et al., 1993; Buchanan et al., 1996; 

Lichtenstein et al., 199 1 ; 1992; Wilensky & Rossiter, 1986). Researchers and policy analysts 

have hypothesized that: (a) differential selection by enrollees occurs due to health plan benefits 

and conditions that encourage unhealthy individuals to enroII with FFS providers, and (b) 

differential selection of relatively health individuals by capitated providers occurs due to 

financial incentives that exist secondary to rate fonnulae that do not account for vanability in 

need for or utilization of health services. Although providers are not able to alter health plan 

bcnefits in Canada, a condition requinng residents who receive care from capitated providers to 

exclusively seek services from a specifk primary care organization may result in differential 

selection by residents.' Altematively, a condition requinng capitated providers to provide 

services that are not available from FFS organizations may also result in bias selection.' 

I t  is dificult to determine whether this condition may be more or less attractive to individuals 
who are relatively health or unhealthy. 

For example, physicians who participate in the primary care refom project in Ontario must 
provide enrollees with access to a health care provider on a 24-hour basis. This condition may be 
particularly attractive to individuals who are relatively unhealthy, due to increased opportunities 
for access whic h would resul t in di fferential selection of capi tated providers by these people. 



In the Canadian context, primary care capitation bas been implemented on an enrollment 

basis where capitated and FFS physicians compete to roster and/or serve a selection of 

individuals fiom their community. In addition, rates are adjusted based on data derived from 

FFS billings. Because of differential selection, variability is likely to exist between providers in 

the case-mix of individuals for whom they service. An ideal capitation formula, therefore, would 

adjust for these differences and account for bias rosters. 

Some have argued that expenditures by payers increase in markets where: (a) relatively 

healthy people are served by capitated providers, (b) capitation rates are adjusted on the basis of 

data derived from FFS billings, and (c) formulas do not adequately adjust for differences in case- 

mix between capitated and FFS providers (Freund et al., 1989; Leibowitz et al., 1992). This 

occurs because average expenditures in the FFS sector increase, and thereby inflate the reference 

values by which rates are adjusted. 

The formula used to derive capitation rates paid to Health Service Organizations in 

Ontario and physician participants in primary care demonstration projects across Canada include 

age and gender adjusters.' The selection and utilization of this basic demographic information 

l i kely reflect the populanty, feasibility, face validity and lack of "game-ability" of these 

demographic adjusters. The findings of this project indicated that the predictive accuracy of age 

and gender at the individual- and group-level was low. In fact, the age-gender formula 

explained: (a) less than five percent of the variability in visits per annum among participants who 

visited at least once and total amual payments, and (b) less than six percent of 'potentially 

explainable' variability in visits and paymrnts.' 

Although age and gender may provide an appropnate 'starting point' for an adjustment 

formula, the exclusive use of this type of demographic information is insufficient as the age- 

gender formula will provide financial incentives for bias selection and will not account for 

differential selection by providers and enrollees. This could result in unnecessary financial 

rcwards or penalties for physicians who roster bias groups. Furthermore, the findings of this 

J The pilot study being conducted in British Columbia is the only primary care rçfonn project 
using any other fom of case-mix adjustment (Le., Ambulatory Care Groupings) (Hutchison et 
al., 1999). 

Recall that 'potentially explainable' variability was the R2 value from the Full multivanablc 
modcls that included a11 independent variables. 



study suggest that the amount of overpayment associated with relatively healthy rosters would be 

greater than the amount of underpayrnent associated with reIatively unhealthy rosters. The 

magnitude of the potential financial gains or losses, however, ultimately depends on a number of 

factors including the actual case-mix, the size of a roster and the size of payments. 

Policy-makers in Canada have "stressed the need for research to identie additional 

adjusters beyond age and sex" (Hutchison et al., 1999, p. 8). Evidence denved from this project 

and the literature indicate that there are measures of individual attributes and cornrnunity 

characteristics that improve the predictive accuracy of rate adjustment formula at the individual- 

and group-level, beyond the use of information on age and gender. Need factors made the most 

significant improvement in the predictive accuracy of an age-gender formula, and the use of these 

measures to adjust funding allocations is in accordance with policy objectives as defined in the 

Canada Health Act. The finding that need characteristics were detenninants of physician 

resource utilization is in accordance with research conducted elsewhere in Ontario and Canada 

(Birch et al., 1993; Broyles et al., i 983; Dunlop, 1998; McIsaac et al., 1993; 1997). 

The measure of need that made the largest contribution to the explanatory power of 

multivariable models and the discriminatory power of the logistic mode1 was information on the 

frequency of prior visits. This variable was the strongest predictor of the incidence of a visit, the 

frequency of annual visits among participants who visited at least once, and annual OHIP 

payments. In fact, the age-gender-pnor visit formula accounted for 70 to 90 percent of variability 

in visits and payrnents (respectively) that was explained by al1 predictor and control variables. 

The predictive accuracy of a two-part (Le., zero to five versus six or more visits) or four-part 

(i.e., zero to two, three to five, six to eight versus nine or more visits) prior utilization adjuster 

was comparable. At the group-level, the age-gender-prior visit formula: (a) signi ficantl y 

improvcd the predictive accuracy of the age-gender formula for bias groups, and (b) was as good 

or superior to the age-gender-health s ta tu  formula. 

The rationale for using information on prior utilization of physician services to adjust 

capitation rates is based on the following. First, there is evidence fiom nation-wide and 

province-wide survey research that need is a key detenninant of the incidence of a visit to a 

gcnerat practitioner and utilization of primary care services among Canadians (Birch ct al., 1993; 

Broyles et al., 1983; Dunlop, 1998; McEsaac et al., 1997). Arguably, it may therefore be 

appropriate to use measures of utilization as proxies for need. Second, evidence derived fiom 



controlled and population-based research suggests that measures of prior utilization are the most 

powerful predictors of expenditures on health services and more powerful than measures of 

health status (Ash et al., 1989; Newhouse, 1998; Thomas & Lichtenstein, 1986; van Vliet & van 

de Ven, 1994). The findings of this project are in accordance with this literature. Third, 

capitated organizations have this information and could financially benefit from selecting among 

their enrollees on the basis of past utilization and expenditure (van Vliet & van de Ven, 1994; 

Newhouse et al., 1997; Newhouse, 1998) .~ Lastly, it has been suggested that capitation 

arrangements be tied to actual use in order to avoid stinting (Newhouse, 1998).' 

The explanatory power of information derived from historie utilization and the use of 

data on prior use for rate adjustment is controversial for a number of important reasons. First, 

measures of prior use can be influenced by demand-side factors (e.g., inappropriate utilization by 

individuals) and supply-side factors (e.g., variability in availability, inappropriate supplier- 

induced demand) that may not reflect need. One of the strengths of this research project was the 

inclusion of methodological and statistical control of suppiy-side influences, and the prior visit 

variable remained the most powerful determinant after controlling for provider-related 

characteristics. 

Second, the use of information derived from historic utilization data is also controversial 

because there is evidence that these measures are subject to random variation. Some have argued 

that "a major weakness of the prior cost mode1 is that it over-compensates for self-iimiting 

diseases and under-compensates for chronic diseases" (van Vliet & van de Ven, 1992; 1993, p. 

185). One strategy that has been recommended to avert this issue is to use retrospective adjusters 

- that is - the use of information from the year in which payment occurred rather than from the 

preccding year (Newhouse et al., 1997). 

6 In essence, if capitation rates did not adequately compensate providers for rendering 

care to enrollees who visited on a frequent basis, provider organizations would be able to 
idcnti@ high-usçrs and would have a financial incentive to de-roster these people. 

7 While rates could be adjusted to account for variability in actuaI use, researchers and policy 
analysts have also recommended the use of partial-capitation on the following grounds. Payment 
that is independent of utilization provides no additional revenue for services provided and 
methods of detecting under-use are less dcveloped than those for detecting over-servicing 
(Newhouse, 1998; Kerr et al., 1996). 



Third, some have argued that a utilization adjuster would result in fùnding allocations 

that are amenable to supply-side manipulation. For example, Starfield (1998, p. 795) argued "the 

problem with using pnor use as a predictor, especially when resource allocations are based on it, 

is that it is highly amenable to manipulation by practitioners". Strategies that could be used to 

address this issue include the: (a) adoption of a utilization threshold (Le., two-part adjuster) or 

numerous thresholds (e.g., four-part adjuster)', and/or (b) use of  a blended payment system that 

combined capitation with a mechanism to monitor utilization. 

The strategy of adjusting rates once enroilees reach a threshold nurnber of visits has been 

implemented in New Zealand. In that country the capitation formula for prirnary care providers 

adjusts rates on the basis of whether or not an individual holds a 'High Use Health Card'. 

Eligibility for this card is based on the annual number of consultations with a general practitioner 

(Hutchison et al., 1999). The use of a two-part adjuster with a six-visit threshold would result in 

23 percent of participants in this study receiving a 'high-use' designation. 

Blended iknding systems that include capitation and a mechanism to monitor utilization 

have been proposed by others (Newhouse, 1998; Newhouse et al., 1997; Rosenthal, Horwitz, 

Snyder & O'Connor, 1996). In fact, the approach proposed by the Ontario Medical Association 

(Graham, 1997) combines FFS billing and capitation. Under this proposai physicians would bill 

the OHIP on a utilization basis until they reached benchmark threshold determined by a 

capitation formula. Therefore, the threshold is determined prospectively according to the 

characteristics of the population serviced, but is not received until services are utilized. 

The second, third and fourth most powerful predictors o f  annual rates of physician 

resource utilization were self-rated health status, self-reported hospital admission in the 

preceding year, and the socioeconomic context of residence. The findings of this study suggest 

that the age-gender-health status, the age-gender-hospital admission and the age-gender- 

sociocconomic context formula each resulted in a two-fold increase in the predictivc accuracy of 

In the current study two measures of the frequency of prior visits to a physician at the practice 
were evaluated - a dichotomous measure and a four-part, categoncal variable. It was assumed 
that the use of a single threshold (i.e., dichotomous measure) that was set at a high rate of use 
would minimize the opportunity for physicians to inappropriately induce-demand, shiA an 
cnrollee's status to a 'high-user' and thereby obtain a higher rate during the next funding terrn. 
To avoid creating a large financial incentive 'at the margin' by using a single threshold, a four- 
part measure was also evaluated. As mentioned, both measures of prior utilization were 
comparable in terms of predictive accuracy at the individual- and group-level. 



the age-gender formula at the individual-level. The age-gender-health status formula accounted 

for 37 to 36 percent of variability in visits and payments (respectively) that was explained by al1 

predictor and control variables. The age-gender-hospital admission formula accounted for 2 1 

and 26 percent of this 'potentially explainable' variance, and the age-gender-socioeconomic 

context formula accounted for 23 and 2 1 percent. 

At the group-level, the age-gender-health status formula was superior (in terms of 

predic t i vc accuracy) to the age-gender formula. The age-gcnder-hospital admission and the age- 

gender-incidence of low income formulae enhanced the predictive accuracy of the age-gender 

formula at the individual-level; however, they only rnarginally improved accuracy for bias rosters 

constnicted as part of this analysis. Further investigation regarding the predictive accuracy of the 

age-gender-hospital admission and the age-gender-socioeconomic context formula in other 

jurisdictions in Ontario is warranted. This research could be conducted using population-based 

administrative data, which would allow more thorough testing of the predictive accuracy of these 

formula with bias rosters. 

The rationale for using information on self-rated health status to adjust rates is based on 

the following. First, this measure would promote resource allocation in accordance with policy 

concerns as health status has been described as "the best available approximation of need for 

health services" (Hutchison et al., 1999, p. 15). The objective of Canadian health policy as 

cspoused in the Canada Healrh Ac[ is "to protect, promote and restore the physical and mental 

well-being of residents of Canada and to facilitate reasonabie access to care on the basis of 

defined need" (Health Canada, 1997). Second, the use of self-rated health status in a capitation 

formula has been proposed as a reference standard for comparing and evaluating the validity of 

other rate adjusters (Hutchison et al., 1999). Third, the use of this type of information has face 

and predictive validity. 

The use of self-rated health status as an adjuster is controversial, however, for a number 

of important reasons. First, the feasibility of collecting and rnaintaining this data is questionable, 

both financially and adrninistrativcly. Routine, primary data collection from each resident in 

Ontario would require a huge financial investment in infrastmctures, and the popularity of this 

approach to taxpayers is debatable. While it has been proposed that al1 residents provide 

information on health status as pan of the census (Hutchison et al., 1999), these data are only be 

collected every five years. Second, it has been argued that subjective measures such as self-rated 



health status may be susceptible to "game-ability" and therefore could be considered as being 

subject to potential fiaud. The administrative and financial expense of audits would be 

substantial (Newhouse et al., 1989; Newhouse, 1998). 

Third, it is not clear whether a health service or medical intemention exists that might be 

appropriate to provide to an individual to alleviate or alter their self-rated health status (Curtis, 

1990). Therefore, it is foreseeable that providers may be handsomely compensated for enrolling 

individuals who rate their health as poor but for whom medical services are not deerned to be 

appropnate (based on evidence fiom effectiveness research) andior desired (from the patients 

perspective). Recent evidence from a quasi-experimental, controlled sîudy suggests that 

individuals with arthritis who would benefit from a hip or knee replacement Vary in their 

willingness to receive this surgery despite high-quality evidence on the effectivçness of this 

intervention. In fact, communities varied in their need for care (as measured by the incidence of 

arthritis), demands for intervention (as measured by regional differences in willingness) and 

utilization of services (as measured by surgical rates) (Hawker, 1999). In this context, the most 

desirable comrnunities to locate a practice would be those that included individuals who rated 

their health as poor but were unwilling to receive primary care interventions deemed appropriate 

by medical practitioners. Whether providers would actually be able ta assess this market 

characteristic, however, is debatable. 

The rationale for adjusting rates on the basis of a hospital admission include the 

following. First, there is evidence from population-based research in Ontario that need is a 

determinant of hospital utilization (Anderson et al., 1996; Anderson, 1997). These results imply 

that hospital utilization could be used as a rneasure of need for medical services. Second, there is 

evidence that measures of inpatient use are predictors of utilization in other health service 

scctors, and therefore these measures have been recommended for use as rate adjusters in other 

jurisdictions (Beebe et al., 1985; Ash et al., 1989). Third, capitated primary care practitioners 

have this type of information and could financially benefit from identiQing and de-rostering their 

enrollees on the basis of whether or not they were admitted to a hospital. Fourth, the use of this 

information for rate adjustment has face validity. 

Convenely, the use of information on hospital admission for rate adjustment purposes is 

controversial. First, some have argued that this type of adjuster may be susceptible to 

inappropriate supplier-induced demand (Thomas & Lichtenstein, 1986). However, researchers in 



Ontario have argued that community-based, primary care physicians9 may have little influence on 

the decision-making process regarding whether a patient is admitted to a hospital or not 

(Hutchison et al., 1996). Second, despite evidence of a link between admission status and 

subsequence utilization of health services in other jurisdictions (Beebe et al., 1985; Ash et al., 

I989), Anderson (1 997) found that reductions in hospital utilization in Ontario did not translate 

to an increasing level of medical care in the cornmunity. Third, the feasibility of routine 

collection of primary data regarding sel f-reported incidence of a hospital admission would 

rcquire a huge investment in infrastructures. An alternative to this strategy, however, would be 

to link hospital discharge abstracts with data from the Ontario Health Insurance Plan (i-e., the 

Registered Perçons Database) to identify individuals for whom rates would be adjusted for a 365 

day term following discharge. 

The findings of this project suggest that the use of information on the frequency of 

admissions and number of days spent in hospital in the preceding year were not as powerful as 

dctenninants of physician resource utilization as the measure of the occurrence of a hospital 

admission. The recruitment of participants from a family practice in downtown Toronto and the 

fact that the practice was affiliated with a hospital network that served as a referral source may 

limit the external validity of these findings. Research to evaluate the link between various 

measures of inpatient use and primary care physician resource utilization appears warranted.I0 In 

addition, rates could be adjusted for different periods of time other than 365 days following 

admission (e.g., 30 days, 60 days, 90 days, etc.). Alternatively, adjusters could account for 

whether or not a person was admitted for day surgery or an overnight stay. Conceivably, primary 

care rates could be adjusted for different periods of time depending on the reason for admission. 

For example, a 30-day adjustment might be appropriate for conditions whereby a short period of 

recovery and pnmary care follow-up is expected. These policy options are also worthy of 

cvaluation. 

The rationale for using information on the sociosconomic climate of an enrollec's 

residential community for rate adjustment is based on the following. First, evidence from 

Y In cornparison to primary care physicians who work in emergency departments. 

10 The research that has been done in this area evaluates measures of  the incidence o f  an 
admission and/or inpatient costs, but have been conducted in the American context where 
capitated providers assume responsibility for an array o f  services beyond primary care. 



research conducted in Ontario suggests that socioeconomic context is a determinant of an 

individual's health service utilization (Locker et al., 1996; Locker & Ford, I996). The findings 

of this research are in accordance with this evidence. Second, the use of this type of information 

may be feasible with a modest investment in data infrastructures. In fact, the size of the 

investment to link census and data fiom the Ontario Health Insurance Plan would likely be more 

feasible than the use of information on the frequency of prior visits", self-rated health status or 

the incidence of a hospital admission. Third, the use of information regarding socioeconomic 

context for rate adjustment has face validity.I2 

Adjusters that account for the socioeconomic context of residence have been used in 

other jurisdictions. For exarnple, since 199 1 the basic practice allowance paid to general 

practitioners in the United Kingdom has been adjusted based on the proportion of individuals on 

a roster who reside in a geographic location designated as a 'deprived area' (Cam-Hill & 

Sheldon, 199 1 ; Delamothe, 1990; Hutchinson, Foy & Sandhu, 1989). Deprivation is measured 

using an 'underprivileged area score' calculated using the Jarman index, and a threshold score is 

use to designate areas as deprived or not. Apparently, the selection of the cut-point has been a 

politically sensitive issue and approximately 5 percent of wards or 10 percent of individuals are 

designated as underprivileged (Delamothe, 1990). While this study used continuous rather than 

dichotomous measures of socioeconomic context, research regarding the feasibility, acceptability 

and predictive validity of using categorical measures is appropriate. 

The use of the Jarman Index has been controversial as it: (a) was not originally designed 

as an adjuster for resource allocation purposes, (b) is not as powerfûl a predictor of morbidity, 

mortality and service utilization as other deprivation indices, and (c) relies on census data that is 

onIy collected every ten years. In addition, some have argued that the use of a threshold for 

designating areas as deprived or not presumes that people above and below the cut-point are 

qualitatively different (Carr-Hill & SheIdon, 199 1; Hutchinson et al., 1989). 

" This would require longitudinal Iinkages for each beneficiary. 

" Arguably, the adjusters discussed in this chapter Vary in the degree of face validity. It is 
expected that some individual-ievel measures of need would have more face validity (e-g., self- 
rated health status or hospital admission) than others (e.g., the frequency of prior visits) and more 
face validity than socioeconomic contextual measures (e.g., incidence of low income). 



The results of this study suggest that there are a number of measures of socioeconomic 

context that are equally predictive of individual-level variability in resource utilization including 

the incidence of low income, median income of al1 private households and unemployment rates. 

Some of these measures are only collected every five years as part of the Canadian census, while 

others are collected on a more frequent basis. The use of a measure that is collected more often, 

such as unernployment rates, may be more desirable from a validity perspective. In fact, 

Campbell et aI. (199 1) determined that current unemployment rates were more highly correlated 

with area-based measures of morbidity than historic unemployment rates or four different indices 

of deprivation. 

It has been suggested that predictive models will not be able to explain any more than 50 

percent of the variance in outpatient expenditures (Newhouse et ai., 1989; Welch, 1985). The 

multivariable rnodels constructed as part of the project explained up to 43 percent of the 

individual-level variability in the frequency of visits among participants who made at least one 

and 28 percent of the variance in amual payments. Furthemore, without information on prior 

utilization, the independent variables explained only 20 percent of variability in visits and 13 

percent of variability in payments. Evidence from this project and the literature indicate that the 

utilization of primary care services is relatively unpredictable and requires nsk management. 

While financial risk has historically been borne by the provincial government under FFS 

financing, capitation shifts nsk to providers. Capitation ultimately requires nsk-management as 

"any set of adjusters that explain 100 percent of the variance [in utilization] would be ... cost- 

based reimbursernent" (Newhouse et al., 1989). Risk management strategies, however, can be 

planncd and implemented jointly by payers and providers. Although physicians and their 

organizations assume financial risk under capitation, they can gain more control over the process 

by which care is provided. These trade-offs require carefbl consideration by providers. 

In summary, primary care reform is occurring in jurisdictions across Canada and many 

demonstration projects include capitation financing. While population-based funding is being 

used in some jurisdictions, these funding envelopes do not include primary care physician 

services. Primary care capitation is being implemented on an enrollment-basis where capitated 

and FFS physicians and their organizations roster a sample of individuals from the cornrnunity. 

Evidence derived from enrollment-based markets suggest that di fferential selection occurs by 



providers and e~o l l ees ,  whereby individuals who are more healthy tend to receive services fiom 

capitated providers. 

The use of a capitation rate formula that accounts for individual-level variability will not 

provide a financial incentive for bias selection. A formula that accounts for case-mix differences 

between rosters will compensate providers for relative differences in the populations they serve. 

Capitation requires the development, implementation and enforcement of a contractual 

agreement between payers and providers. While the formula used to derived rates is typically 

specified in this document, clauses that could limit the adverse consequence of an inadequate 

adjustment formula inchde: (a) the procedures by which enrollees roster and de-roster, (b) the 

conditions under which providers can dis-enroll an enrollee, (c) the population covered under the 

arrangment, and (d) the services included in the agreement. 

The findings of this project suggest the use of age and gender as rate adjusters is 

insufficient, and that other measures of individual attributes and comrnunity characteristics 

improve the predictive accuracy of capitation formula. Furthermore, this information is available 

in existing administrative data. Rate adjusters other than age and gender have been used in other 

jurisdictions. However, the external validity of a capitation formula depends on the extent to 

which jurisdictions, enrollees and covered services are simitar. Most of the evidence in the 

Iiterature describes and evaluates rate adjusters used in other countnes, and the services covered 

under these capitated contracts typicaily include primary and secondary care. 

The evidence derived from this study describes and evaluates capitation rate adjusters for 

use at one family practice in Ontario, and is the first such study in Canada to specifically evaluate 

the determinants of multiple measures of physician resource utilization. While other studies have 

evatuated formula for use in allocating funds to geographically-defined populations, this study 

considers the policy option of enrollment-based capitation of physician services. Furthermore, it 

appears to be the first study conducted in Canada to evaluate the patient characteristics that 

influence the amount of time spent by physicians to provide medical services for one encounter. 

While the external validity of the important findings of this project to the provincial context can 

be tested using population-based administrative data, it is noteworthy that the resuits of this study 

concur with literature on the deterrninants of physician resource utilization conducted elsewhere 

in Ontario and Canada . 



Many published studies evaluate the predictive accuracy of a capitation formula at the 

individual-level using the R~ value. However, in enrollment-based markets an assessment of the 

net financial impact of bias rosters using different rate adjusters is required and this analysis was 

conducted as part of this project. The predictive accuracy of a formula, however, is only one of 

the criteria by which capitation rate adjusters should be selected. Consideration must also be 

given to poIicy objectives, face vafidity, feasibility, reliability, stability and 'game-ability'. The 

findings of this study, therefore, should stimulate and inform discussions regarding the utility of 

collecting and maintaining administrative andor  primary data to determine capitation rates for 

primary care services. 
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Appendix A: Studics Evaluating thc impact of Fec-For-Scrvicc Vcrsus Capitation 

Tablc A l 

Cornparing the Impact of Fcc-For-Service Versus Capitation on Hcaltli Scrvicc U tilization & Expendi turcs 

Aut hors Rcscarch Design Independent Dcpcndcn t Samplc Sizc 
Variables Variables 

Rcsul ts 
(Risk-adiustcd) 

Brown, Summary Capitatcd HM0 Hospital adniits 12,000 
Clement, report of a cnrollnicnt Length of stay Mcdicarc 
Hill, Rctchin national, versus the receipt Hospital days pcr bcncficiaries 
& Bergeron, longi tudinül, of carc from FFS bcncficiary 
1993 observational, providcrs Service intcnsity 

cornparison study Totat provider 
(Mcdicare cost s 
Conipet i t iori 
Dcmonstrat ion) 

Buchanan, Randomized, 
Leibowitz & controllcd trial 
Kccsey , with 2 nionth 
1996 follow-up 

(Mcdicaid 
Dcmonstration 
Compct i tion 
Project, Florida) 

Four groups: Probability of use Mcdicaid 
capitatcd staff- Probability of bcricficiarics 
model HM0 ( 1 ) hospitalization (11=6,500) 
scl f-selccted, and Outpatient 
(2) randomized cxpcnditurcs 
versus FFS lnpaticnt 
providcrs (3) cxpcnditurcs 
self-sclcctcd, and 
(4) randoniizcd, 
ncw bcncficiarics 

No significant ditfcrcnccs in numbcr of 
hospi ta1 admissions 
HM0 Iiad significantly shorter hospital 

stay (Le., average = 17% les;  colon 
cariccr = 18%; stroke = 23%); and 
significantly lcss hospital days per 1,000 
bcricficiarics 
HM0 cnrollccs rcccivc Icss intensive in- 

patient and post-discharge services (c.g., 
50% lcss home hcalth) 

HM0 plans spcnt about 10.5% less 

HM0 cnrollccs had significant lowcr 
probability of any use, but highcr 
outpat icnt cxpcnditurcs 

No significant diffcrcnccs in hospital 
admissions or in-patient expcnditures 
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Authors Rcscarcli Dcsign Indcpcndcnt Dcpciidcnt Saniplc Sizc Rcsults 
Variables Variables (Risk-adjustcd) 

Clemcnt, National, Establishcd 
Rctchin, longitudinal, capitatcd M M 0  
Brown & obscrvational, sitcs vcrsus 
Stegall, 1994 comparison study reccipt of carc 

via 1990 from FFS 
telephone survcy providcrs 
(Medicare 
Compet it ion 
Demonstration) 

Greenfield et Obsctvational, FFS vcrsus 
al., 1992 cornparison, capitated IPA or 

multi-site, cross- H M 0  providcrs 
sectional study Controllcd for 
(Mcdical patients', 
Outconics Study) provider, 

location, sett ing 
and design 
variables 

Likclihood of Stratificd, 
physician visit, random samplc 
diagnostic of HMO/FFS 
proccdurcs, beneficiarics 
thcrapcutic with joint pain 
intervention, and (11=2,243/2,009) 
follow-up or chest pain 

(tt=556/524) 

Scl f-report 
hospitalization, 
tinic sincc last 
physician visit 

Tests, 
proccdurcs, and 
prcscri ptions per 
physician visit 

Costs pcr visit 

HM0 cnrollccs with chcst or joint pain 
arc significantly morc likely to visit a 
physician and to rcccivc medication and 
physiotherapy 

H M 0  cnrollecs with clicst or joint pain 
are significantly less likely to be refcrred 
to a spccialist, receive a recommcndation 
for follow-up or have their progress 
monitorcd 

Refir fo Table XY rcgardirjg kcolih 
oit tcomes 

20,000 adults No significant diffcrences in ihc 
from the general proportion of patients wlio rcceivcd a test 
population pcr visit, niean financial valuc of tests pcr 

visit, or nican valuc of tests pcr patient 
pcr ycar 
HM0 eiirollees sigiiificantly tiigher rate 

of office visits but fcwcr tests per 
pliysician visit 

Solo/single specialty FFS have 
Iiospitalization rates 40% highcr and wcrc 
taking 12% more prescriptions than HM0 
cnrollccs; but thcsc cnrollccs havc 8% 
more physician visits pcr ycar 

Significant interaction cffcct betwcen 
paynicnt and organizational fcatures for 
physician visits and prescriptions 



Authors Rcscarch Design Indcpcndcnt Dcpeiideni 
Variables Variables 

Samplc Size 

Grccnficld, 
Rogers, 
Mangotich, 
Carney & 
Tarlov, 1995 

Leibowitz, 
Buchanan & 
Mann, 1992 

Obscrvational, 
coniparison, 
multi-site, 
longitudinal 
study (2,4 and 7 
years) (Mçdical 
Outcomcs Study) 

Randomizcd, 
controllcd trial 
for 9 tiionths 
(Mcdicaid 
Dcmonstration 
Conipe t i t ion 
Projcct, New 
York) 

FFS versus 
capitatcd IPA or 
HM0 providcrs 

Controllcd for 
patients', 
provider, 
location, setting 
and design 
variables 

Four groups: 
capitatcd staff- 
mode1 HM0 (1) 
scl f-selectcd, and 
(2) randomizcd 
versus FFS 
providcrs (3) 
self-selectcd, and 
(4) randomizcd, 
new bcncficiarics 

Physiological, 
functional and 
health status 

Mortality 
Summary clinical 

outcomes index 
Summary 

functional status 
index 

a Likclihood of 
mcdical use 

Likelihood of iti- 

patient admission 
Total ambulatory 

cxpcnditurcs 
Total in-patient 

cxpcndi turcs 

Rcsulis 
(Risk-adjustcd) 

Paticnts with 
hypcrtension at 
2 & 4 ycars 
(11432, 1044) 
or diabctcs at 2 
& 4 years 
(n= lîO,3 17). 

Mortality 
(IF 1 296) 

No significant diffcrenccs in 
nicdications or physician visits pcr year 
for hypertcnsives or diabetics in capitated 
or FFS plans 

Hypcrîcnsivcs in FFS plans significantly 
niorc likcly (24%) to be treatcd by sub- 
spccialist than HM0 (2%) or 1PA (8%) 
enrollces 

Mcdicaid H M 0  cnrollccs lcss likcly to make use 
bcncficiarics of medical scrviccs, to have in-patient 
(1~4,670) admissions, and to cost lcss ... Iiowcvcr, 

thcse indicators of lowcr use arc entircly 
nccounted for by sclection cffccts 

Thosc who assigned to HM0 but don7 
ciiroll are significantly morc expcnsive 
than enrollces and ihose who randomty 
rssigncd to FFS or the average FFS 
rcci pient 
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Autliors RcscarchDcsign lndcpcndcnt Dcpciidcnt Saniplc Sizc Results 
Variables Variables (Risk-adjustcd) 

Lurie, 
Christianson, 
Finch & 
MOSCOV~CC, 
1994 

Luric, 
MOSCOV~CC, 
Finch, 
Christianson 
& Popkin, 
1992 

Randomized, 
controllcd trial 
(i.e., capitated 
vcrsus FFS for 
l year) (Medicaid 
Dcmonstrat ion 
Evaluation) 

Randomizcd, 
controllcd trial 
( i .~ . ,  capitated 
versus FFS for 1 
ycar) with cross- 
over back to FFS 
(Medicaid 
Dcmonstration 
Evaluation) 

Capitatcd *Likclihood of 
vcrsus FFS physician visit or 
health plans in-patient 

admission 

Onc of four Likclihood of 
capitatcd health outpatient 
plans vcrsus FFS trcatmcnt 

Likelihood of in- 
patient admission 

In-patient stay 
Annual visits 

Mcdicaid 
recipients who 
werc over 65 
years (r1=800) 

Chronically, 
mcntally il1 
Medicaid 
rccipicnts 
(n=739) 

HM0 enrollccs had a significantly lower 
likclihood of having a physician visit or 
in-patient admission relative to FFS 
bcnçficiaries 

HM0 cnrollccs significantly lcss likcly 
to rcccive outpaticnt or in-patient 
chemical dcpcndcncy treatment, or in- 
patient admission for physical hcalth 
problems 
HM0 cnrollccs signi ficantly more likcly 

to have shorter in-patient stays, less out- 
patient care for physical health carc or 
chemical dependency, and fcwer annual 
visits 
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Authors Rcscarch Dcsign lndcpcndcnt Dcpcndcnt Sariiplc Sizc 
Variables Variables 

Rcsults 
(Risk-ad.1 ustcd) 

Manning, 
Leibowitz, 
Goldberg, 
Rogers & 
NCW~OUSC, 
1984 

Mauldon, 
Leibowitz, 
Buchanan, 
Damberg & 
McGuigan, 
1994 

Longitudinal, 
randomizcd 
control trial with 
stratificd 
rccruitmcnt and 
random 
assignment 
(RAND Health 
Insurance 
Expcrinicnt) 

Randomizcd, 
controllcd trial, 2 
month follow-up 
(Medicaid 
Compciit ion 
Dcmons t ration 
Projcct, New 
York) 

Onc of four 
FFS plans with 
diffcrcnt lcvcls of 
deductibles and 
CO-paymcnts 
vcrsus 
cnrollmcnt in a 
capitated, staff- 
niodel HM0 

Four groups: 
capitatcd 
hospi tal-bascd 
HM0 (1)  self- 
sclectcd, and (2) 
randomizcd 
versus FFS 
providcrs (3) 
self-sclectcd, and 
(4) randomizcd, 
ncw bcncficiarics 

Numbcr of visits, 
admissions, 
hospital days and 
service intensity 
pcr admission or 
visit 

Anibulatory costs 
using rclative 
value units 

Likclihood of a 
"rcgular" or chcck- 
up visit 

Likelihood of an 
acutc carc visit 

Likclihood of an 
cnicrgeiicy rooni 
visit 

FFS (>i=43 1 ) HM0 cnrollccs has significantly fcwcr 
HM0 (ive., 40%) hospital admissions and 

(n=1,149) hospital diiys 
HM0 cnrollces had significantly more 

prcvcntativc visits 
Total cost pcr enrollcc in the capitated 

group was 28% lcss than FFS rccipicnts 
No significant diffcrcnces in face-to-face 

visits 
Lower hospitalization rates duc to lcss 

provision of discrctionary carc (Refcr to 
Sui ct al., 1988). 

Children in No significant diffcrcnces in priniary 
Mcdicaid carc visits or cmcrgcncy room use 
houscholds HM0 enrollces had slightly luwer acutc 
(ri= 1,685) carc visits 

No significant diffcrences in primary or 
acutc carc utilization among Mcdicaid 
clrildrcn who had chronic hcalth 
conditions 
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Aut hors Kcscarc ti Dcsign Indcpcndctit Dcpcndcn t Sainplc Sizc 
Variablcs Variables 

Rcsults 
(Risk-ad-justed) 

Moscovicc, 
Luric, 
Christianson, 
Finch, 
Popkin & 
Akhtar, 1993 

Schlenker, 
Shaughnessy 
& Hittlc 
( 1 995) 

Randoniized, 
controllcd trial 
(i.c., capitatcd 
versus FFS for 
one ycar) 
(Medicaid 
Demonstrat ion 
Evaluation) 

National cohort 
samplc, 
longitudinal, 
primary data on 
episode of care 

Capi taled Utilization of Chronically, No significant diffcrcnces in the use of 
vcrsus FFS inpaticnt and mentally ill inpatient or outpatient services for 
health plans outpatient services Medicaid 

bencficiaries 
(ri=739) 

Mcdicare 
bcncficiarics who 
reccivcd homc 
hcalth froni FFS 
or capitated 
HM0 providers 
HM0 cithcr 

owned a homc 
hcal th agcncy or 
contractcd 
scrviccs via 
discountcd FFS 

Utilizaiion rates Stratified, HM0 enrollces had significantly lower 
and cstimatcd costs random national honic hcalth utilization and costs 

samplc of Significantly lowcr utilization and cost 
Mcdicare aiiiong bencficiaries w ho receivc carc 
bcneficiarics froni HM0 that own home hcalth vcrsus 
(IF 1,260) organizations that purchase this service 

via discountcd FFS 
Evidciicc of higher use of emcrpncy 

rom & outpatient visits among H M 0  
that own honie hcalth; may bc substitutc 
for lower honic hcaltti utilization 

No cvidcncc of di fferenccs in usc 
inpaticnt carc 
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Authors Rcscarch Design I ndcpcndcnt Dcpcndciit Sample Size 
Variables Variables 

Results 
(Risk-adjus tcd) 

Stearns, One group prc- 
Wolfe & tcst post-test 
Kindig, 1992 design, with 

1 year follow-up 
Control for 

sclection bias: 
samc patients, 
physicians and 
hcalth plan 
bcncfits 

FFS with 
transition to a 
capi ta ted, 
hospital-based 
group pract icc 
with a rcduced 
fce schcdule for 
spccialists 

Utilization and 
practicc patterns 

Hospitalization 
rates, length of 
stay 

Outpaticnt visits 
Primary carc 

visits & rcferral 
pattcms 

Enrollccs Reduction in hospital adniits but longer 
(n= 1,987) and lcngth of stay (no change in severity of 
physicians admissions) 
(11=446) Higher in-patient charges pcr stay due to 

longer Icngth, but overall reduction in 
hospi ta1 expenditures due to reduced 
adinits 

Incrcasc in primary carc visits from an 
incrcase in cross-rcfcrrals from othcr 
primary carc practitioners pcr cnrollce 

Dccrcasc intensity pcr primary carc visit 
Incrcasc in outpaticnt c h i c  scrviccs 



Autliors Rcscarc h Design lndcpcndcnt Dcpendcnt Sample Sizc 
Variables Variables 

Rcsults 
(Kisk-adjustcd) 

Wells, Longitudinal, One of four Mcntal health 3,095 HM0 enroilees had significantly higher 
Manning & randomized FFS plans with outpatient visits individuals for probability of outpatient mental health 
Benjamin, control trial with different lcvels of Imputcd costs to approximately visit 
1986 stratified dcductibles and assess scrvice 9,900 person No significant differences in probability 

recruitment and CO-payments intcnsiiy per visit years of visiting a mental health specialist, but 
random vcrsus average numbcr of visits by FFS 
assignrnent enrollment in a 
(RAND Health capitated, staff- 
Insurance modcl HM0 
Experimcnt) 

rccipients to specialists are t hrec times 
niore than HM0 cnrollccs 

FFS recipients significantly niore likely 
to have I 1 or more mental hcalth visits 

FFS recipicnts 50 tinws more likely to 
visit psychiatrist and psychologist, H M 0  
ciirollcc thrcc timcs more likely to visit 
another thcrûpist 

Expenditures per individual are three 
tinies higlier aniong FFS enrollces 

Note. FFS = fec-for-service; HM0 = health maintenance organization; - = approximately. - 



Comparing thc Impact of Fcc-For-Scrvicc Vcrsus Capitation on thc Quality of Carc: Proccss lndicators and Hcalth Outconics 

Authors Rescarch Design lndependen t Dcpcndcn t Samplc Size 
Variables Variables 

Rcsults 
(Risk- Adjusted) 

Brown, 
Clement, 
Hill, Rctchin 
& Bergeron, 
1993 

Clement, 
Rctchin, 
Brown & 
Stegall 
( 1 994) 

National, 
longitudinal, 
observat ional, 
comparison study via 
medical rccords data 
abstraction (Medicare 
Compct i t ion 
Demonstration) 

National, 
longitudinal, 
observational, 
coniparison study via 
1990 telephone 
survcy (Medicarc 
Compct i t ion 
Demonstrat ion) 

19 diffcrcnt 
capi tatcd 
HMOs versus 
the receipt of 
carc froni FFS 
providers 

Establishcd 
capitatcd 
H M 0  sites 
versus rcceipt 
of carc froni 
FFS providers 

Re-adniissions Medicare 
(i.e., 31,6l, 91 bcncficiarics 
days), in-patient with either strokc 
complications and or colon cancer 
mortali ty (r i= 1,200) 

Still cxpcricncing Stratificd, 
pain symptoms, for random saniplc 
thosc still of HMOlFFS 
expcricnciiig ... bencficiarics 
any rcduction in with joint pain 
pain aftcr (~=2,243/2,009) 
trcatnicnt or chest pain 

(ri=556/524) 

No significant differcnccs in 
niortality, hospital re-admits or post- 
admission complications 

No significant differences in pain 
cxpericncc at follow-up for 
individuûls wiih joint or chcst pain 
who rcceive carc from HM0 or FFS 
providers 

No significant diffcrcnccs in 
syniptom improvcment for thosc wi th 
chcst pain, but HM0 cnrollces with 
joint pain lcss likely IO expcrience 
iniprovenients in symptoms 



Authors Rcscarch Design lndcpcndcnt Dcpenden t Sainplc Size Rcsults 
Variables Variables (Risk- Adjustcd) 

Co ffey, 
MOSCOV~CC, 
Finch, 
Christianson 
& Luric, 
1995 

Grecnficld, 
Rogers, 
Mangot ich, 
Carney & 
Tarlov, 1995 

Randomizcd, 
controllcd trial (i.c., 
capitated versus FFS 
for one year) 
(Medicaid 
Demonstration 
Evaluat ion) 

Obscrvational, 
longitudinal (2,4 and 
7 ycars) comparison 
study (Medical 
Outcomcs Study) 

Capitaicd 
vcrsus FFS 
health plans 

FFS vcrsus 
capitatcd IPA 
or HM0 
providcrs 

Controllcd 
for patients', 
provider, 
location, 
setting and 
design 
variables 

Quality of tlic 
proccss of carc 

Physiological, 
functional and 
heatth status 

Mortality 
Suinmary clinical 

outcomcs index 
Summary 

functional status 
index 

Mcdicaid 
rccipicnts who 
werç ovcr 65 
ycars with 
hypcrtcnsion 
(ri=291) or 
diabctcs ( ~ 9 6 )  

Paticnts with 
hypertension at 2 
years ( ~ 5 3 2 )  & 
4 ycars (n= 1044) 

Paticnts with 
diabetes at 2 
years ( I I =  1 70) & 
4 years (n=3 1 7). 

Mortality 
(n= 1296) 

No signi ficant di ffcrcnccs in type of 
thcrapy, acccss to mcdications or 
monthly mcdication costs 

No significant diffcrcncc in 
physiological, functional or hcalth 
status outconies among individuals 
who rcccived carc froni capitated (i.c., 
IPA & HMO) or FFS providers 





Authors Rcscarch Design lndcpcndcnt Dcpcndcnt Samplc S i x  
Variables Variables 

Rcsiil ts 
(Risk- Adjustcd) 

Mauldon, 
Leibowitz, 
Buchanan, 
Damberg & 
McGuigan, 
1994 

Oleskc, 
Branca, 
Schmidt, 
Ferguson & 
Linn (1 998) 

Randomizcd, 
controllcd trial, 2 
month follow-up 
(Medicaid 
Compctition 
Dcmonstration 
Projcct) 

Population-based, 
non-cquivalcn t 

Four groups: eLikelihood of Children in No signilicant diffcrences in the 
capitatcd staff- rcceiving Medicaid content of acutc or wcll care visit 
model HM0 diagnostic tests houscholds 
( 1 )  self- during an acutc or (N= 1,685) 
sclcctcd, and wcll carc visit 
(2) randomizcd 
versus FFS 
providcrs (3) 
self-selcctcd, 
and (4) 
randomized, 
ncw 
bcncficiaries 

Rcccipt of Prcgiiancy Delivcrics in HM0 ciirollec had lowcr likclihood 
carc in a ou tconics the FFS group of low-birth-wcight infants 

control group design. country that including birth ( I I =  13,453) and No signi ficant diffcrcnccs in othcr 
Countics matchcd offcred wcight, dclivery the capitated advcrsc niatcrnal or ncwbom 
bascd on socio- Medicaid via method, adverse group (n=6,122) outconies 
dcmographics and FFS or materna1 or child 
proximity capitation outcomcs. 



Authors Research Design I ndepcndcn t Dcpendctit San~plc Sizc Results 
Variables Variables (Risk-Adiustcd) 

Retchin, Longitudinal, 
Clement, observational, multi- 
Rossi ter, site, coniparison 
Brown, study using tclcphone 
Brown & survey data 
Nelson, 1992 (Mcdicarc 

Compctition 
Dcmonstrat ion) 

Enrollment in 
an HM0 (17 
di ffcrent IPA, 
staff-iiiodel, 
group-model, 
and mixed- 
modcl) or FFS 
systcm in 10 
matched 
coinmuni t ies 

Safran, Observational, FFS vcrsus 
Tarlov & cross-scctional, capitatcd IPA 
Rogers, 1994 cornparison, multi- or HM0 

site, longitudinal providers 
study (Medical Controllcd 
Outcornes Study) for patients', 

provider, 
location, 
sctting and 
design 

Change in HM0 cnrollees No significant differcnces in 
functional status (n=2,098); and likclihood of declinc in functional 
(Le., binary FFS beneficiaries status over the course of one year 
variablc for cach ( r i=  1,059) 
basic & 
instrunicntal 
activity of daily 
living). 

Financial & 1,208 paticiits 
organizat ional who saw 303 
accessibility physicians 

Continuity 
4 

Comprehensivencs 
S 

Coordination 
Intcrpcrsonal & 

tcchnical 

HM0 & IPA cnrollees reportcd 
higher financial accessibility, but 
lower clinical continuity 

H M 0  cnrollees reported highcr 
ratings regarding coordination of carc 
than IPA or FFS recipients of carc 
HM0 enrollees reportcd lowcr 

organizational access & 
comprchcnsivencss 

No significant diffcrcnces in 
variables accountability accountability 
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Aut hors Rcscarcli Design Indcpctidcnt Dcpciidcn t Samplc S i x  
Variables Viiriables 

- 

Rcsults 
(Kisk-Adjustcd) 

Warc et al., 
1986 

Ware, 
Bayliss, 
Rogers, 
Kosinski & 
Tarlov ( 1 996) 

Longitudinal (i.c., 3 
and 5 ycars), 
randomized control 
trial with stratificd 
recruitment and 
random assigninent 
(RAND Hcalth 
lnsurance 
Expcrimcn t) 

Onc of four 
FFS plans with 
diffcrent levcls 
of dcductiblcs 
and co- 
payments 
vcrsus 
enrollment in a 
capitatcd, 
sta ff-model 
HM0 

Observational, FFS vcrsus 
longitudinal (i.c., 4 capitatcd IPA 
years), cornparison, or HM0 
rnulti-site, providers 
longitudinal study Controllcd 
(Mcdical Outcomcs for patients', 
Stud y) provider, 

location, 
setting and 
design 
variables 

Physiological Adults agc 62 
hcalth, gcncral or oldcr 
hcalth and hcalth (n= 1,673) 
habits ( 13 indices) 

Gcncral physical Adults from the 
and mental hcalth gcncrat 
using the SF-36 population 

(1i=2,23 5) 

No significant diffcrcnces in hcalth 
outcornes anlong FFS rccipients with 
diffcrent dcductibles and CO-payments 

No significant diffcrcnces in 9 of 1 1 
Iicalth outcomcs bctwccii FFS and 
HMO; but insignificant trcnds 
favourcd HM0 

Low-incomc HM0 cnrollccs dccmçd 
at-risk have significantly highcr 
number of days sick in bcd and rcport 
more scrious symptoms; high-income 
H M 0  cnrollccs dccnicd at-risk had 
significantly bcttcr hcalth habits 
relative to FFS rccipicnts 

No significant diffcrcnccs in changes 
in hcalth status for thc avcracc HM0 
and FFS patient 

Elderly and poor HM0 cnrollccs 
rcport significant declines in physical 
and mental healtli (twice as likcly) 

Analysis on data collccied at 4 ycar 
follow-up cxplaiii twicc as inuch 
variance in hcalth outcoincs as tlic 
sanie inodels at 1 & 2 years 
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Aut hors Rcscarch Design Indcpcndcnt Dc pendent Sample Sizc 
Variables Variables 

Rcsults 
(Risk- Adjusted) 

Wells, Hays, 
Burnam, 
Rogers, 
Grcenficld & 
Warc, 1989 

Obscrvational, FFS vcrsus 
comparison, multi- capitatcd 1PA 
site, cross-sectional or HM0 
and longitudinal Sub-group 
study (Medical analysis: 
Outconies Study) gcneral 

practitioncrs & 
mcntal hcalth 
spccialists 

Likclihood of 
detecting 
deprcssion in 
patients with 
current deprcssivc 
disordcr 

Appropriatcness 
of carc for 
depression (i.c., 
dctcction and 
counscl or rcfcrral) 

Adults ovcr 62 lndividuals who rcccived carc from 
years of a g  gcneral mcdical clinicians wcrc lcss 
(n=650) li kcl y to bc dctcctcd and reccive 

appropriate carc for dcprcssion if thcy 
saw a capitatcd vcrsus FFS providcr 

No significant diffcrcnccs in 
dctcction or appropriatcncss of carc 
for deprcssion aniong individual who 
saw mental healtli specialists in 
capitatcd or FFS systcms 

Note. FFS = Fec-for-service; IPA = Indcpcndcnt Practice Association; HM0 = hcalth maintenance organizations; SF-36 = Mcdical Outcomcs - 
Study 36-Item Short-Form Hcalth Survey. 



Tablc A3 

Comparing thc Inipact of Fee-For-Servicc Vcrsus Capitation on Consunicr Satisfaction 

Authors Rcscarch lndependcnt Dcpcndcn t Samplc Sizc Rcsults 
Design Variables Variables (Risk- Adjustcd) 

Brown, National, Capitated HM0 
Clement, longitudinal, enrollment versus 
Hill, Retchin observational, thc receipt of care 
& Bergeron, comparison from FFS 
1993 study providcrs 

(Medicarc 
Competi t ion 
Demonstration 
) 

Ttircats to 
validity: non- 

Global 1 2,000 
sat isfnct ion Medicarc 

Satisfaction with bcncficiarics 
the process and 
struct urc carc, 
costs, as wcll as 
pcrccptions of 
quality and 
outcomcs 

Dis-cnrollnicnt in 
first ycar 

No significant diffcrcnces in overall 
satisfaction 
HM0 enrollees significantly less likcly 

to rate their care (proccss, structure, 
quality and outcornes) as excellent 
HM0 enrollccs much niorc likcly to ratc 

out-of-pockct costs and coveragc as 
cxccllent 

HM0 cnrollces more likcly to dis-cnroll 
during thcir first ycar with a plan 

groups 



Authors Rcscarcli lndcpciidcnt Dcpcndcnt 
Design Variables Variables 

Samplc Size Rcsults 
(Risk-Ad.1 ustcd) 

Davies, Lorigi tudinal, 
Warc, Brook, randomizcd 
Pcterson 6t control trial 
Newhousc, with stratificd 
1986 recrui tmen t 

and random 
assignment 
(RAND Hcalth 
Insurance 
Expcriment) 

Threc groups: 
(1) FFS rccipients, 
(2) enrollees in a 
staff-modcl (i.c., 
physicians on 
salary), capitatcd 
hcalth pian; and 
(c) individuals 
assigncd to this 
capitatcd plan 

Global 
satisfaction 

Satisfaction with 
accessibility, 
availability, cost, 
quality and 
continuity of carc 

Pat icnt 
Satisfaction 
Qucst ionnaire* 

Adulis ovcr 62 No significant differcnccs in ovcrall 
years of age satisfaction; but a si gni ficantly larger 
(n=2,023) proportion of HM0 cnrollecs are 

'dissatisficd' overall relative to FFS 
recipients 

No significant difrerenccs in 
iicccssibility, cxcept HM0 enrollces more 
satisficd with cmergency care and offce 
waits 

No significant diffcrenccs in availability 
of family doctors; but a significantly 
largcr proporiion of HM0 cnrollecs arc 
'dissatisficd' with the availability of 
spccialists and hospitals 

No sigiiificant diffcrcnces in perceivcd 
technical quality; but a largcr proportion 
of HM0 enrollces arc 'dissatisficd' with 
in tcrpcrsoiial 

FFS rccipicnts niorc satisficd with 
continuity; HM0 ciirollccs arc more 
sat isficd wi th costs of carc 



Authors Researcli lndcpcndent Dcpendcnt Saniplc Sizc Kcsults 
Dcsign Variables Variables (Risk- Adiustcd) 

Kaspcr & a Medicare Satisfaction with Stratificd, No significant diffcrcnccs in ovcrall 
Riley (1992) Observational, beneficiaries wlio access/quality or random saniple satisfaction or pcrccptions of caregiver 

comparisoii werc cnrolled in cost of carc of HM0 conipetencc. 
stud y an H M 0  or enrollecs Significantly bigher ievels of 

reccivcd carc from (ri=302) and satisfaction with acccss and qiiality 
a FFS providcr FFS rccipients among FFS bcneficiaries 

(r=3 18) Significantly higher lcvcls of 
satisfaction with cost of carc atnong HM0 
eiirollçcs 

Newcomer, Cross- Mcdicarc 
Preston & scct ional, bcnc ficiarics w ho: 
Harringon telephone (a) wcrc enrollcd 
( 1 996) survcy . in a HM0 ovcr 

one year, (b) dis- 
cnrolled, (c) ncver 
cnrolled, and (d) 
cnrollcd aftcr 
recciving carc via 
FFS. Controllcd 
for diffcrcnccs in 
sociol- 
demographics, 
site, plan aiid 
ticalth status, 

Global 
satisfaction 

Satisfaction with 
quality of carc, 
in tcrpcrsonal 
relations, financcs 
and bcncfits, 
acccsslcoiivciiiciicc 

Patient 
Satisfaction 
Qucst ionnairc* 

- 3000 
rcspondents 

Standardized health plan satisfaction 
slightly lowcr aniong HM0 than FFS in 
al1 domains exccpt financcs and bcncfits 
whcrc HM0 enrollces are significantly 
tiiorc satisfied. 

Lcvcls of satisfaction arc siniilar to 
tliose foound by Rossiter et al. (1989) 



Authors Rcscarch 1 ndcpcndcn t Dcpcndcnt Saniple Sizc Rcsul t s 

- Design Variables Variables (Kisk-Adjustcd) 

Tudor, Riley 
& lngber 
(1 998) 

Rossiter, 
Langwell, 
Wan & 
Rivnyak 
( 1989) 

Longitudinal, 
controllcd, 
national survey 

Quasi- 
cxpcrimental 
design, 
national, 
random 
selection 

Enrollmcnt of 
bcneficiarics in 
HM0 vcrsus 
rcceipt of carc 
from FFS 
providers. 

Controllcd for 
diffcrcnccs in 
sociol- 
dcrnographics, 
hcalth and 
functional statiis, 
and mcdical 
inipairmcnt . 

Sclcct HM0 or 
FFS carc 
providcrs 

Lcvcl of HM0 
satisfaction (5-point cnrollecs 
scalc) in cight (n=85 1 ) and 
dimcnsions bencficiarics 

receiving FFS 
care ( 4 3 3  7) 

Ovcrall satisfaction. 
Satisfaction with 
quality of carc, 
inlcrpcrsonal 
relations and 
acccss/convcnicnce 
using the Patient 
Satisfaction 
Qucstionnairc* 

Mcdicarc 
bcneficiarics 
who cnrol in 
HMOs 
()i=2.09 1 ) or 
with FFS hcdtli 
providcrs 
(ri= 1,000) 

No significant diffcrences in ovcrall 
satisfaction betwecn HM0 enrollces and 
FFS bcncficiarics 

Satisfaction slightly highcr among HM0 
enrollces regarding the cost and 
convcnicncc of carc (i.c., structure of 
carc). 

Satisfaction slightly lower anlong HM0 
cnrollccs regarding their perceived 
conipctencc of physicians (i.e., process of 
c m ) .  

No significant diffcrcnccs in ovcrall 
satisfaction bctwccn Mcdicarc 
bencficiarics who rcccivc carc via HM0 
or FFS providcrs. 

HM0 ciirollccs lcss satisficd than FFS 
bcncficiarics in thc following arcas: 
compctcncc of carcgivers and willingncss 
to discuss problcms. 

H M 0  cnroltccs niore satisficd with 
waiting tinics and claiins proccssing. 

Note. d/c = dischaqc; FFS = fee-for-scrvicc; HM0 = Iicaltli maintcnancc organizations. * Davics, A.R. & Warc, J.E. (1988). GHAA '.. - 
Co~rscmer S~iifaciion Swvcy otd  User S M R I I I ~  Newton, MA: G H AA. 



Appendix B: Research Protocol for Submission to Ethics 

Proposed Dissertation Study in Family and Community Medicine (FCM-TTH) 

Dissertation Proiect Title 

Identifying Capitation Rate Adjusters for Primary Care: A Case Study 

Principal Investigator 

Diane Watson Landry, PhD Candidate, MBA, BScOT(c) 

Doctoral Student in the Department of Health Administration, University of Toronto 

Research Coordinator, Department of Rehabilitation Services - TTH 

603-5800 ext. 2407 

Co-Investigators/Dissertation Supervisors 

Dr. Phi1 Ellison M.D., C.C.F.P., DOHS Dr. Anthony Basinski, M.D., PhD 

Family and Community Medicine - TTH Family and Cornmunity Medicine - TTH 

603-5789 Institute for Clinical Evaluative Sciences 

Dr. George Pink, PhD 

Department of HeaIth Administration 

University of Toronto 

Dr. Jan Barnsley, PhD 

Department of Health Administration 

University of Toronto 

Background: Capitation has been proposed a fhding alternative to stimulate pnmary 

care reform. The current capitation rate formula used in Ontario to pay Health Service 

Organizations adjusts the provincial average per capita rate in the fee-for-service sector by the 

agc and gender mix of a rostered practice. Empirical research that has been conducted in the 

United States and the Netherlands suggests that this type of formula accounts for less than 1% of 

the variance in physician resource utilization. The validity of these findings to the Canadian 

primary care context is unknown. Unless an alternative capitation formula is developed in 

Ontario, physicians who serve populations who require rnore/less health services than their age 

and gender cohort may face underlover payment. 

Objective: The purpose of this dissertation research project is to assess the predictive 
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validity of capitation rate adjusters that could be included in a formula to pay for primary care 

services for adults rostered to a family practice. Independent variables include: demographic, 

socioeconomic and health status characteristics of patients. These characteristic will be assessed 

for their ability to predict physician resource utilization. Therefore, the dependent variables will 

include: annual charges, charges per visit, annual visits and minutes per visit. Control variables: 

physician characteristics. 

Study participartts: The study will involve two samples. Sampie 1: a stratifiçd, randorn 

sample of approximately 1200 rostered adults will be surveyed to identie characteristics of these 

individuals that predict their annual charges, charges per visit and frequency of visits. Sample 2: 

a cross-section of approximately 600 rostered adults will be surveyed to identiv determinants of 

the arnount of time they spend with their physician during a visit. To be considered 'rostered' 

aduits must use other primary care providers to a limited extent and this information on 'external 

use' will be collected from a questionnaire. 

Methods: A socio-demographic questionnaire has been completed by al1 patients who 

received care at FCM-TTH since early 1997 and the information obtained from this form has 

been entered into a clinical database at the practice. This questionnaire was modified in early 

1998 and al1 patients who receive care at FCM-TTH now complete a new version of this 

questionnaire (See attached). This information is used to update the clinical database at the 

practice. Completion of this questionnaire is now routine practice at FCM-TTH- Ail subjects in 

Sample I and Sanple 2 will complete this questionnaire. 

A stratified, random sample of subjects (Sanlple 1 )  will be constnicted using the OHIP 

billing database at FCM-TTH. Subjects in Sample I who have mcompleted the new version of 

the questionnaire during a visit to the practice in early 1998 will receive a questionnaire by mail 

and a cover letter (See attached cover letter). Repeat mailings and a telephone follow-up will be 

conducted to maximize response rates. The information collected from this questionnaire will be 

linked with two years of OHIP data (i.e. retrospective data for June 20, 1996 - July 1, 1998) to 

construct the dependent variables of annuai charges, charges per visit and the frequency of annual 

visits. 

Subjects in Sample 2 will complete this same questionnaire dunng a visit to the practice 

during a one month period this surnmer (i.e. June or July 1998) and this information will be 

merged with data on the nurnber of minutes these individuals spend with a physician. 
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Data extraction and analysis: Data will be collected fiom a questionnaire, Ontario 

Health Insurance Plan (OHIP) billing information at the practice' and Statistics Canada census 

profiles. ANOVA and post-hoc analyses will be used to identi@ significant differences in 

resource utilization for levels of each independent variable. Age and gender will be regressed on 

each dependent variable; other predictors will then be added one at a time to detennine the power 

of adding any single variable. The step-wise, forward regression procedure will be used to 

identiQ the most powerfùl combination of variables. The 'goodness-of-fit' of the mode1 will be 

assessed using the R2 value, predictive ratio and a separate sub-sample @orn Sampie I and 2) for 

cross-validation. StabiIity will be assessed using two years of OHIP data. Residual analysis will 

be performed to determine the profile of outliers. The analysis will be repeated afier extremely 

high users have been trimrned fiom the sarnple, as capitation contracts typically allow for 

exclusions. 

Consent: Subjects in Sampie 1 will not be asked to sign a consent form as this project 

wiIl require the compilation and analysis of clinical and administrative billing data routinely 

collected by FCM-TTH. The only non-routine nature of data collection is the telephone and mail 

solicitation of this information from individuals who have not visited the practice in early 1998. 

The data obtained through this telephonehail process will be used to update the clinical database 

at the practice. Subjects in Sample 2 will also complete the questionnaire, but these individuals 

will be asked to sign a consent form as the recording and analysis of the amount of time these - 
individuals spend with their physician is not routine practice. 

As descnbed on the first page of the questionnaire, al1 patients are told that "we may 

analyze such information to help u s  better understand the populations we serve, and perhaps plan 

special programs." For the purposes of this project the information from the questionnaire will 

bc uscd to better understand the population served by the practice. 

Results: The findings of this research endeavor will be published as a doctoral 

dissertation at the University of Toronto by Diane Watson Landry. In addition, we expect to 

write and submit articles to refereed journals in health services research for publication. Al1 

patient information will be aggregated. 

Only OHIP billing data from the ~ractice will be used. The entire OHIP record for an individual will net be 
acccssed from the Ministry of Health. 



Medical Research Directorate 
CCRW 2-8 14 
Tel: (416) 340-4557 
Fax: (416) 595-9164 

May 29, 1998 

Ms. Diane Watson Landry 
ww 3-8 l4C 

Dear Ms. Landry: 

i RE: 98-E065 Identiming Capitation Rate Adjusters for Primary Care 

1 am pleased to inform you that the above mentioned research protocol has been approved by 
the Executive of  The Toronto Hospital Cornmittee for Research on Human Subjects on 
02/06/98. 

Best wishes for the successful completion of your project. 

Yours sincerel y, 
f 

(Mrs.) M. Evis 
Research Ethics Review Officer 
The Toronto Hospital 
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2!a University of Toronto 

OFFICE OF RESEARCH SERVICES 

PROTOCOL REFERENCE #3826 

Dr. G. Pink 
Department of Health Administration 
McMurrich Building, 2nd Floor 
12 @eer\,'s Park Creccent West 
University of Toronto 

Dear Dr. Pink: 

Re: Research protocol entitled "Identiîjing Capitation Rate Adjusten for Primary Care: A 
Case Study" 

We are writing to advise you that Ms. Janet Beed a member of the Review Panel has granted 
approval to the above-named research study based on the Toronto Hospital approval. 

The approved consent form is attached. Subjects should receive a copy of their consent form. 

During the course of the research, any significant deviations fiom the approved protocol 
(that is, any deviation which would lead to an increase in risk or a decrease in benefit to 
human subjects) and/or any unanticipated developments within the research should be 
brought to the attention of the Office of Research Services. 

Best wishes for the successtiil completion of your project. 

Yours sincerely, 

Susan Pilon 
Executive Officer 
Human Subjects Review Cornmittee 

SP/PP 
Enclosure 
cc: Prof. P. Leatt. Toronto H w d M c D .  Watson 

Simcoc Hall 27 King's Collcge Circlc Toronio Ontario MSS I A  t Tclcphonc 4 16/ 978-2 163 Fax 4 161 971-20 10 



Department of Family & Community Medicine Letierhead 

Familv and Communitv Medicine Consent Form 

1 have been asked to participate in a study which is designed to assess which patient 
characteristics influence the amount of time people spend receiving medical care fkom a 
physician. 1 am aware that the study may not benefit me specifically, but that it should enhance 
the Ievel of knowledge about the reasons why physicians spend more or less time with different 
patients. 

Participation in this study will require that 1 complete the patient questionnaire (grey 
form) and that my physician record the approximate amount of time that 1 spend receiving 
medical attention during this current visit. 1 understand that completion of the questionnaire is 
part of the routine procedures at this practice and that the amount of time that 1 spend with my 
doctor will not be altered for the purpose of this study. 

1 have had the opportunity to discuss this study with my doctor. 1 have been informed 
that I can discuss the study with Diane Watson Landry, the researcher who is conducting this 
study at Family and Comrnunity Medicine at The Toronto Hospital. If 1 have fiirther questions, I 
may call Dr. Phi1 Ellison, Family Physician-in-Chief at The Toronto Hospital at 608-5789 or 
Diane Watson Landry at 603-5800 extension 2407. I may also call Dr. Gordon Hardacre at 603- 
568 1,  who is not involved in this study, but who will answer general questions about 
participating in a research study. 

Any information learned about me during this study will be confidential. Neither rny 
name, nor any other personally identiQing particulars will appear in any publications or be made 
available to anyone other than Diane Watson Landry, Dr. Phi1 Ellison and rny health care team at 
this practice. 

1 consent to taking part in this study with the understanding that I may withdrawal at any 
time without prejudice to my treatment. 1 have been offered a copy of this form. 

Dated at Family and Cornmunity Medicine at The Toronto Hospital this day of 
1 9 .  

Patient's Name (please print) Patient's signature 

Witness Signature 

Name of Person Obtainirig Consent Professional Relationship Signature 
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THE T m 0  =AL Department of Family and Community Medicine 
A University of T~TOTIUJ ~eachnrg Hospiml 750 Dundas Street West 

Toronto. Ontario M6J 3S3 

Memorandum 
To: Physicians and Residents 

From: Phi1 Ellison 
Diane Watson, Doctoral Student, Uoff 

Date: M y  6,  1998 

Re: Research Project - Commencement Date: July 13, 1 998 

On Monday, July 13, 1998 we will be requesting your assistance in data collection for a research 
proj ec t enti tled "Identz3ing Capitation Rote A&stersfor Primary Cme: A Case Study". 

The purpose of this study is to assess the predictive validity of capitation rate adjusters that could be 
included in a formula to pay for primary a r e  s e ~ c e s  for aduits rostered to a family practice. This 
portion of the project will require an asessment of the patient characteristics that influence their use 
of physician resources. We will be linking data collecteci fiom patients on the registration fom (re: 
socio-demographic and health statu) with information on how much tirne patients spend receiving 
medical services. 

Commencing Juiy 13 al1 adult (216 yean) patients, whose designated primay provider is 
listed below, will have a bright pink sticker attrrcbd to their 'Service Encounter F o r d  (see 
attached). 

Berry 
Bloorn 
Davis 

Ellison Lyon Stubbs 
Evans Oandasan Watson 
Hardacre Shafir 

Please record the total amount of time of medicai services that provided to each individual, by 
checking the appropriate box on the encounter form. Medical services refers to the amount of 
time any physician or resident has spent dLectly with patients as well as indirect time (charting, 
etc.}. Services can be provided by any resident or physician, as this information is also recorded 
directly on the encounter form. 

If you have any questions regardhg the study, please cal1 Diane Watson at 340-4800 ext. 6977. We 
will also have a research assistant on site during the course of this project; Karen Atkin's temporary 
office is located in the library. Messages for Karen cm be left with Sharon. 
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PHYSICInN: 
ERTE OF I f i S T  V I S I T :  
ORTE Or L M 1  COiïPLETE; 
P R I H R R Y  PROVIDER: 

PkT TCNT:  
TTH NURWER: 
HtRLTH NUHRER: 
f I17E: i L N G 1 H :  
RECISON: 

SERVICE CODE: - 

f1001R ilinor t7sçessnen t ,,$-L5-25 .. 

fî003H GeWRnnuaVRHE 1 $%8.2d- 
A004R Gen, Re-assess~ent , S28,10 _> 

R007R In i c rm Uqsess/WBV , S24e00  . - 
fIOO8f-l nini Rrsess OnLy $ -7.5a 
W401FI Housecall Rssess $30.25 
ll903fl Prc-Op $48.20 
GOOZQ Qwuchecrk $ 1-80 
G004f4 Occ1.11f- Blood $ 1.40 
GOlUn u r i n a l y s i s .  $ 1-70 
GZ12R R l l e r g y  Shot $ 0.25 
G271Q Rriticoag Supervision ].rio S 9.75 
2176fi 5cn Laceration $13.60 
6355 Pap Sniear s 4.1U 
G370fi Wpr 'n/3oint $18.30 
G3-:2R I I l / Ç C / V i s i  t $ 2.10 

) G 3 T M  Il'i/SC/Only $ 4.90 
G378Q Insertion of  XUD $19.70 
GC2Of.l E a r  S y r i n g  $ 5.20 
G46SH O/Polio Vac. $ i.50 
G 4 8 0 R  Veni/Infant CHeel P r i c k l  $ 0.50 
c&ozn vcni/Child S 5.80 
G409R Veni/Rdult $ 2-10 
G528CI flicro Tymp $ 1-60 
G536R ImnunizNis i t  S 3-55 
G539R Iibniunita t i o n  $ 8.00 
H001Fl Newbom Care $47.80 
- - - 

Interv/Rel-  
Psych Farnily 
k y c h  fherapy 
Counselling 
Couns/Relaiive 
nHE/Chl I d  
Fremium Day 
Each RddLtlonal 
Ea~ergency Cal1 
Each RddltiorIal 
Nights/S/S/H 
Edch Q d d i t i o n a l  
Prenatal najor 
Prenatal  Care 
Blopsy ( s  1 
Chem/Cryotherapy 
Rspr'n Cytology 
Cx/Single/Face 
Flspr'n Cyst  
Needle R~opsy 
Debrid/Dressing 
Ex s / S u  t/One 
Exis /Sut / l  uo 
Exis/Sut/Three 
Sigmoid 
Qnoscopy/Proc t o s  
EndonietAlopsy 

--- -- -- - 
D l H G Y O Ç I S :  
706 Qcne/Sebaceouç C y s t  477 Q11, Rhin./Hay Fcver  
250 Dl abetes 300 Anxietv 
693 FIS thrna 465 B ronchit 1s 
727 Bursr t ~ s / S y n o v r t i s  4 60 Conimon Cold 
599 U T 1  311 Deprcss~on 
691 Ectema 895 F a m ~ l y  P lann~ng  
401 Hypertens. - E s s e n t m l  412 CnD 
781 i"iSK Symp toms NYD 278 Obesity 
61 6 V a g i n ï t i s  696 COPD 
078 U a r t ç  Non-venereal 916 Uell Raby Càre  
917 Rrinual Hedlth 715 O s t e o a r t h r i t i ç  

3 14 
C l h i c a l  C l e r k  S+a f f l%vsit:ian 

- 
O Incligiblc 
O Declines 
O Conxnrs 

VISIT 

O 10 or less 
O 11-15 
Q 1620 
a 21-25 
O 2630 
O 31 ormore 

.- 



TO OUR PATIESTS: 

This letter is to explain why we are requestine that sou corndete 
the remainder of Our renistration form. 

We belieïe that it is important to understand your health in the 
contex? of the circumstances in which you live. For example, your health 
could be affected by social factors, such as employment and housing status. 
Your understanding of health and illness may be influenced by your cultural 
background. You may have difficulty with some of the health education 
materials we hand out, if you are not cornfortable in using English. 

The information that you provide becornes part of your medical 
record. It is confidential between you and your health care team, just as is 
any medical information in O u r  record. We may analyze such information 
to help u s  bener understand the populations we serve, and perhaps plan 
special prograins. If so? any grouping of the information we do will not 
include your identification. 

We tlierefore ask that ?ou complete this form. We appreciate your 
cooperation. 

If you ha1.e any further questions or comrnents that you wish to share. please 
contact me. 

Yours very truly. 

P. A. Ellison. M.D., C.C.F.P.. DOHS 
Family Physician-in-Chief 
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Depariment of Family & Commune Medicine Letterhead 

Dear <Name> 

We are updating your medical record at your Family Doctor's office at the 
Department of Family and Community Medicine at The Toronto Hospital - Western 
Division. This letter is to explain why we are requesting that you update your record with 
this information. 

We believe that it is important to understand your health in relation to your iifestyle, and 
the circumstances in which you live. For example, your health could be affected by social factors, 
such as employment and housing status. Your understanding of health and illness may be 
influenced by your cultural background. You may have difficulty with some of the health 
education materials we hand out, if you are not cornfortable using English. 

The information that you provide becomes part of your health record. It is confidential 
between you and your health care team, just as is any medical information in your record. We 
may analyze such information to help us better understand the populations we serve, and perhaps 
plan special programs. If so. any grouping of the information we do will not include your 
identification. 

We therefore ask that you complete this form and return it to us in the enclosed envelope. 
I f  you have completed an earlier version of this form, please notice that there are new questions. 
Please complete and return this new form. 

We appreciate your cooperation. If you have any fùrther questions or comments that you 
wish to share, please contact me at 603-5789 or Diane Watson at 340-4800 extension 6977. 

Yours very truly, 

P. A. Ellison, M.D., 
Family Physician-in-Chief 
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Appendix 1: Descriptive Profiles 

Table I l  

Social/Demographic/Health Profile o f  Participants 

- - 

Medical Minutes Study Visiflayrnent Study 
(n = 550) (n = 659) 

People Proportion of People Proportion o f  
Participants Participants 

(#) (%) (*) (W 

Ane 
16 - 30 years 
3 1 - 45 years 
46 - 65 years 
66 - 75 years 
> 76 years 

Gcnder 
Male 

Marital Status 
Single 
MamedPartner 
Divorced4eparated 
Widowed 
Other 

Family Structure 
Adults at Home 

Live alone 
2 
3 
4 
2 5  

Education 
None 
Primary ( i  -9 y r ~ )  

Secondary ( IO- i 2 yrs) 

Community Coilege 
University 
Postgraduate 
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Medicai Minutes Study VisiiPayment Study 
(n = 550)  (n = 659) 

People Proportion of People Proportion of 
Participants Participants 

(#) (%) (#) (%) 

Main Activity* 
Working Full-tirne 
Working Part-time 
Unable to work 
Looking for work 
Going to school 
Keeping house 
Retired 
Other 

Country of Birth 
Born in Canada 
Born in other country 

Languaee S ~ o k e n  at Home 
English 
Other 

Health Status 
Poor 
Fair 
Good 
Very good 
Excellent 

Disability Status 
Long terrn disability 
No disability 

Activity Limitations 
Limitations 
No [imitations 

Hospital Admissions 
O 
1 
2 
3 or more 



Medical Minutes Study Visiflayment Study 

People Proportion of People Proportion of 
Participants Participants 

(#) (%) ('w 
Time in Homital 

1 - 3 days 
4 - 6 days 
7 - 9 days 
10 or more days 

Extemal Use 
O visits 
1 visit 
2 visits 
3 or more visits 

263 65.6 536 8 1.3 
6 1 15.2 74 11.2 
38 9.5 49 7.4 
39 9.7 Excluded Excluded 
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Table 12 

Mcasurcs Dcrivcd from Census Data by Population 

Mcasurc Mcdicat miiiutcs Visit/Paynicnt Toronto Ontario 
st udy Study 

- 

Population 

Proportion of census families with now-marricd and 
common-law partncrs (%) 

Proportion of fcnialc lonc-parcnt familics (%) 

Proportion of the population (1  5 years and ovcr) 
whose highesi levcl of cducation was Grade 13 or 
iess (%) 

Proportion of population that arc immigrants (%) 

Proportion of population that arc rccent immigrants 
(Le., 1991-1996) (%) 
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Mcasurc Mcdical riiinutcs Visi t1Payiiicnt Toronto Ontario 
study S t udy 

Enabling 

Proportion of population with English as honic 
language (%) 

Conimuiiitv-Lcvcl Enabling 

Government transfer payments as proportion of total 12.18 1 1.62 
incorne (%) (3.2-23.3) (3.2-23.4) 

Avcragc value of dwelling ($) 

(range) 

Average income ($) 
( I 5 years and oldcr) 

Median inconic ($) 
( 1 5 years and oldcr) 

Average census family incomc ($) 

Median ccnsus family incomc ($) 

Average household income (S) 



Mcasurc 
-- 

Mcdical minutes VisitlPaynicni Toronto 
study Study 

Ontario 

-- - 

Mcari Mean 
(Rangc) (Range) 

Median household income ($) 43,964 45,254 
(2 l,444-85,577) (2 l,444-85,577) 48,6 18 45,155 

Incidence of low incomc of population in private 25.54 24.12 
households (%) (4.8-53.4) (5.9-53.4) 

Unemployment rate (%) 
(total population) 

Female labour force (1 5 years and older) 
participation rate (%) 
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Table 13 

Resource Utilization by Population Characteristics 

VisitPayment Study Medical Minutes 
( n  = 659) Study ( ~ 5 5 0 )  

n Visited at Least Mean Mean n Medical 
Once Visits Annual Services per 

Per OHIP Visit t 
# % o f  Annum Payment 

Cohort (#)* (SI (minutes) 

Prediswosine: Charactenstics 

Gender 
Male 
Female 

Marital Status 
Single 
Married/partner 
Divorced/separated 
Widowed 
Othcr 

Single, divorced/separated, 
widowed or other 
Marriedlpartnered 

Note. Sample sizes for each group may not equal the number of participants in each shidy due to - 
missing data. * Frequency of annual visits among individuals who visited at least once. t The 
mcan amount of time physicians spent providing medical services was caiculated by assigning 
each patient participant a value equal to the mid-point of their assigned time intewaI, summing 
these values for al1 individuals in a group, and dividing the sum by the number of people in each 
group. N/A = Not applicable. 
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VisitPayment Study Medical Minutes 
(n = 659) Study (n=550) 

n Visited at Least Mean Mean n Medical 
Once Visits AnnuaI Services per 

Per OHIP Visit t 
# %of Annum Payrnent 

Cohort (#)* (SI  (minutes) 

Adults at home 
Lives alone 
2 adults 
3 adults 
3 adults 
2 5  adults 

Lives alone 
Not Iive alone 

Education 
None 
Primary ( 1-9 years) 
Secondary ( 1 O- 12 years) 
Community College 
University 
Postgraduate 

Secondary or less 
Post-secondary 

Main Activitv 
Workinç Full-tirne 
Working Part-tirne 
Unable to work 
Looking for work 
Going to school 
Keeping house 
Rctired 
Other 

Working 
Unable/Looking 
Othcr 

Born in Canada 
Ycs 
No 
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VisitPayment Study 
(n = 659) 

Medical Minutes 
Study (n=550) 

n Visited at Least Mean Mean n Medical 
Once Visits Annual Services per 

Per OHIP Visit t 
# % of Annum Payment 

Cohort (#)* 6) (minutes) 

English as home lanauage 
Ycs 
No 

Health Status 
Poor 
Fair 
Good 
Very good 
Excellent 

Disabilitv Stahis 
Long-term disability 
No iong-term disability 

Activitv Limitations 
Limitations 
No limitations 

Hospital Admissions 
No admit in past 12 months 
Adrnitted in past 12 months 

No admissions 
1 admission 
2 admissions 
3 or mort: admissions 

No admission 
1 admission 
2 or more admissions 

Enabl ing Resources 

Need Characteristics 
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Visi üPayment Study 
(n = 659) 

Medical Minutes 
Study (ri=550) 

n Visited at Least Mean Mean 11 Medical 
Once Visits AnnuaI Services per 

per OHIP Visit t 
# % o f  ~ n n u m  Payment 

Cohort (#)* (s) (minutes) 

Tirne in Homital 
No nights 
1 - 3 nights 
4 - 6 nights 
7 - 9 nights 
1 O or more nights 

No nights 
1 - 9 nights 
10 or more nights 

Prior Year 
Prirnarv Care Use 

O - 5 visits 
> 6 visits 

O - 2 visits 
3 - 5 visits 
6 - 8 visits 
29 visits 

506 
16 
1 1  
4 
13 

506 
3 1 
13 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

19.77 
19.25 
19-82 
16-75 
22.23 

19.77 
19.13 
22.23 

N/A 
N/A 

NIA 
NIA 
NIA 
NIA 

Note. Sample sizes for each group may not equal the number of participants in each study due to 
missing data. * Frequency of annual visits among individuals who visited at least once. t The 
mean amount of  time physicians spent providing medical services was calculated by assigning 
cach patient participant a value equal to the mid-point of their assigned time interval, summing 
these values for al1 individuals in a group, and dividing the sum by the number of people in each 
group. NIA = Not applicable. 
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VisiiRayment Study Medical Minutes 
(n = 659) Study (n=550) 

n Visited at Least Mean Mean n Medical 
Once Visits Annual Services per 

Per OHIP Visit t 
# % of Annum Payment 

Cohort (#)* (9 (minutes) 

Prirnarv Provider 
1 
3 - 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  

Phvsician Seen 
I 
7 * 

3 
4 
5 
6 
7 
8 
9 
10 
1 1  
Resident 1 
Resident 2 
Resident 3 
Resident 4 
Resident 5 
Resident 6 
Resident 7 
Resident 8 
Resident 9 
Residen t 1 0 
Resident 1 1 
Resident 12 
Resident 13 
Resident 14 

lndividual Provider-Related Characteristics 

47 
22 
41 
63 
70 
140 
67 
47 
19 
86 
57 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/ A 
NIA 
NIA 
NIA 

41 
20 
40 
58 
57 
126 
56 
41 
16 
71 
53 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

87 
9 1 
98 
92 
8 1 
90 
84 
87 
84 
83 
93 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
N/ A 
NIA 
N/A 
N/A 
NIA 

6.44 
4.05 
5.83 
4.47 
4.5 1 
3.17 
3.61 
4.90 
6.19 
3.70 
5.58 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

169.83 
100.97 
186.4 1 
129.8 1 
99.58 
93.34 
128.56 
120.86 
204.56 
102.43 
247.55 

NIA 
NIA 
N/ A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
N/A 

NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 

22 
24 
35 
63 
72 
69 
64 
44 
30 
59 
33 
2 
7 
1 
2 
1 
1 
3 
4 
2 
2 
4 
1 
1 
4 

NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 

1 7.09 
22.17 
19.29 
16-89 
20.7 1 
20.54 
20.27 
16.4 1 
20.66 
17-92 
27.85 
10.50 
23 .O0 
1 8.00 
25.50 
13.00 
33.00 
16.33 
14-25 
33.00 
33 .O0 
2 1.75 
33.00 
23 .O0 
1 8-00 
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Visiflayment Smdy Medical Minutes 
(n = 659) Study (n=550) 

n Visited at Least Mean Mean n Medical 
Once Visits Annual Services per 

Per OHIP Visit t 
fC % of Annum Payment 

Cohort (#)* 6) (minutes) 

Other 

Extemal Use 
O visits 
1 visit 
2 visits 

536 476 89 4.57 139.53 NiA NIA 
74 66 89 3.53 101.37 N/A NIA 
49  37 76 3 -92 98.19 N/.4 N/A 
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Figure 14 

Frequency Distribution of Prior Visits (n = 659) 

O 2 4 6 8 10 12 14 16 18 20 23 25 28 31 51 

No. of Prior Visits 
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Table 15 

Cumulative Frequency Table of Prior Visits (n = 659) 

No.Visits(Year1) Frequency Percent Valid Percent Cumulative 
Percent 

O 93 14.1 14.1 14.1 
1 122 18.5 18.5 32.6 
2 119 18.1 18.1 50.7 
3 78 11.8 11.8 62.5 
4 57 8.6 8.6 71.2 
5 37 5.6 5.6 76.8 
6 36 5.5 5.5 82.2 
7 14 2.1 2.1 84.4 
8 13 2.0 2 .O 86.3 
9 18 2.7 2.7 89.1 
10 17 2.6 2.6 91.7 
1 1 9 1.4 1.4 93 .O 
12 7 1.1 1.1 94.1 
13 4 .6 .6 94.7 
14 5 .8 .8 95.4 
15 6 -9 -9 96.4 
16 2 .3 -3 96.7 
17 1 .2 -2 96.8 
18 3 .5 -5 97.3 
19 4 .6 -6 97.9 
20 2 -3 .3 98.2 
22 2 -3 .3 98.5 
23 2 -3 -3 98.8 
24 1 -2 .2 98.9 
25 1 -2 .2 99.1 
26 1 .2 .2 99.2 
25 1 .2 .2 99.4 
29 1 .2 -2 99.5 
3 1 1 .2 -2 99.7 
38 1 . - 3 -2 99.8 
5 1 1 -2 .2 100.0 

Total 659 100.0 100.0 



Appendix J: Multicollinearity Assessrnent 

Table J 1 

Cross-Taoulation between Marital Status and Number of Adults in the Home 

Number of adults in the home Total 
Lives alone Not Iive alone 

Marital status Single, divorced, 149 110 259 
separated, widowed 
or other 

Total 166 476 642 
Note. Phi and Cramer's V = -595 p <.O0 1. - 

Table 52 

Cross-Tabulation of Education status and Work Status 

Work Status Total 
Working Unable to work Other 

or looking for 
work 

EducationaI Secondary 7 1 13 1 08 192 
status school or less 

Post-secondary 3 12 19 132 463 
education 

Total 383 32 240 655 
Note. Phi and Cramer's V = .282 p <.O0 1. 
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Figure 53 

Pearson Correlations Between Measures of Health and Disability Status: VisitiPayment Study 

Health Status Disability Status Activity Prior Visitsf 

Health Status - .45 1 ** .504** -0.334 
Disability Status .45 1 ** - .684** -0.274 

Activity 
Limitations 

Prior Visitst -0.334 -0.274 -0.267 - 
Note. ** Correlation is significant at the .O01 level (2-tailed). t = measured using four categorîes. 

Figure 54 

Pearson Correlations Between Measures o f  Health and Disability Status: Cross-Sectional Study 

Health Status Disability Status Activitv Limitations 
Health Status - .504** .513** 

Disability Status .504** - .687** 
Activity Limitations .513** .687** - 

Note. ** Correlation is significant at the -00 1 level (2-tailed). - 
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Figure $5 

Pearson Correlations Between Measures of Hospital Utilization: Random Sarnple Study 

Hospital admissions Hospital admissions Time in hospital 
(Yes/No) 

Hospital admissions - .937** .944** 
(Y esNo) 
Hospital admissions .937** - .936** 
Time in hospital .944** .936** - 
Note. ** Correlation is significant at the .O01 level (2-tailed). 

Figure 56 

Pearson Correlations Between Measures of Hospital Utilization: Cross-Sectional Study 

Hospital Admission Hospital admissions Tirne in hospital 
(Yeshio) 

Hospital Admission - .938** .835** 
(Y  esNo) 
Hospital admissions .938** - .835** 
Time in hospital .835** .835** - 
Note. ** Correlation is significant at the .O01 level (2-tailed). 



Pearson Corrclations* Betwecn Mcasurcs of Economic Cliniate and Rclativc Wcaltb: Visit/Payinent Study (11 = 656) 

(A) (BI (C) (Dl ( 1  (FI ( G )  (HI (1) (JI (K) 
Govemment transfer payments % (A) - -0.82 -0.87 -0.79 -0.84 0.77 -0.81 -0.77 -0.64 -0.77 0.888 
Average income $ (B)-0.82 - 0.93 0.99 0.96 -0.70 0.94 0.71 0.88 0.471 -0.79 
Median incomc $ (C) -0.87 0.93 - 0.89 0.94 -0.80 0.89 0.81 0.70 0.588 -0.89 
Average census family incomc $ (D) -0.79 0.99 0.89 - 0.96 -0.70 0.95 0.70 0.91 0.432 -0.76 
Median census family inconic $ (E) -0.84 0.96 0.94 0.96 - -0.90 0.97 0.84 0.81 0.482 -0.85 
Incidence of low inconie of population in private households (%) 0.77 -0.72 -0.83 -0.72 -0.85 - -0.83 -0.92 -0.5 1 -0.47 0.886 

(FI 
Average incomc of al1 private houscholds -0.81 0.94 0.89 0.95 0.97 -0.80 - 0.87 0.83 0.41 -0.8 
6)  ( G )  
Mcdian income of al1 private households -0.77 0.71 0.81 0.70 0.84 -0.90 0.87 - 0.49 0.432 -0,8 
($1 (H) 
Average valuc of dwelling ($) (1) -0.64 0.88 0.70 0.91 0.81 -0.50 0.83 0.49 - 0.279 -0.58 
Female labor force participation rate (J) -0.77 0.47 0.59 0.43 0.48 -0.50 0.41 0.43 0.28 - -0.63 
Unemployment rate (K) 0.89 -0.79 -0.89 -0.76 -0.85 0.89 -0.80 -0.80 -0.58 -0.63 - 
Note. * All correlations arc significant at the ,001 Icvcl(2-tailcd). - 



Appendix K: Interaction Terms 

Figure KI 

Non-Significant Interaction between Age and Gender as a Predictor of Medical Minutes Per 
Encounter ( p  = -064)' 

Esiimtcd Marginal MES~~S of Mcdical Services Pcr Visii (minuies) 

Agc Interval 

Figure K2 

Non-Significant Interaction between Marital Status and Disability Status as a Predictor of Medical 
Minutes Per Encounter @ = ,656) 

Estimaicd Marginal Means of Mcdical Scrviccs Per Visit (minuies) 

b n g  T m  Diribilq So Long Tcnn Diubrl 

When age was coded as a continuous variable, which was the stratcgy used in multivanate 
analyses, this interaction remained non-significant (F[6O, 5501 = 1.05, p = .38 1). 
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Figure K3 

Non-Significant Interaction betwecn Marital Status and Health Status as a Predictor o f  Medical 
Minutes Per Encounter @ = 
.956) 

Estimtcd Marginal M a s  of Medicd Services P a  Visit (minutes) 

Pmr ifcalth  air i l a l th  ~oodtlcr l lh V y  & t l o l h  G~~ll&t ~ t d ë  

M m w l  Sutus --- 
O Sin Je. divorccd or 

wJmrd .  0th- - 
h<uncd'puaid 

Figure K4 

Non-Significant Interaction between the Number of Adults and Disability Status as a Predictor of 
Medicai Minutes Per Encounter i, = ,252) 

Estimtcd Marginal: Means of Mcdical Scwica Pcr Visit (minuta) 
21 5 

18.5 1 Noi lire alone 

Lang Tcm Dlub~lity No Long T m  Diubil 
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Figure K5 

Non-Significant Interaction between the Number o f  Adults and Health Status as a Predictor of 
Medical Minutes Per Encounter ( p  = -556) 

Estirmitcd Marginal M a s  of Mcdical Servica Pcr Visit (minuies) 

18.0 

P w r  tialth Fair Ilalth CmJ t la l th  Vcry Good I la l th  Escdlcnt Halth 

Nurnber of  adults --- 
O Liraaiunc - 
' SOC iivc rionc 

Figure K6 

Non-Significant Interaction between Educational Status and Health Status as a Predictor o f  Medical 
Minutes Per Encounter ( p  = .854) 

Estinutcd Marginal Mans of Mcdical Services Pcr Visit (minutes) 
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Figure K7 

Non-Significant interaction between Work Status and Gender as a Predictor of Medical Minutes Per 
Encounter @ = .135) 

Estimied Marginal Mcans of Mcdical Services Pcr Visit (minuta) 
22.0 

I 

Figure K8 

Non-Significant Interaction between Age and Gender as a Predictor of Log (Visits Per Annum 
Among Adults Who Visit at Least Once ( p  = .13 1)2 

f3t imted Marginal Mcans of Log (Frcqucncy o f  Visits) 

Individu~I Who Made > I Visir 

When age was coded as a continuous variable, which was the strategy used in muhivariate 
analyses, this interaction remained non-significant (F[70, 5781 = 378,  p = .726). 
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Figure K9 

Non-Significant Interaction between Marital Status and Disability Status as a Predictor of Log 
(Visits Per Annurn Among Adults Who Visit at Least Once @ = -064) 

Estimarcd M y g i m l  Means of Log (Frtqucncy of Visits) 

lndiv idd  Who Made > I VLil 

Figure K 10 

Significant Interaction between Marital Status and Health Status as a Predictor of Log (Visits Per 
Annum Among Adults Who Visit at Least Once @ = ,045) 

Estimated Mqinal Muns of Log (Frcqucncy of Visits) 

fndividtul Who hfdc > I Visii 
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Figure K 1 1 

Non-Significant Interaction between the Number of Adults and Disability Status as a Predictor of 
Log (Visits Per Annum Among Adulü Who Visit at Least Once @ = .OS) 

Estinutcd Marginal Means of Log (Frcqucncy of Visits) 

Individus1 N'ho Made > 1 Visit 

-3 
Long Tcnn Diubiliiy So Long T m  Duibil 

Figure K 12 

Non-Significant Interaction between the Number o f  Adults and Health Status as a Predictor of Log 
(Visits Per Annum Among Adults Who Visit at Least Once @ = .765) 

Estim:cd Marginal M a n s  of Log (Frquency of Visia) 

Individu1 &Io htde  > I Visit 

l.' 2 
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Figure K 13 

Non-Significant interacth between Educational Status and Health Status as a Predictor of Log 
(Visits Per Amum Among Aduits Who Visit at Least Once @ = .146) 

Esiirnatcd Marginal Means of Log (Frcquncy of Visits) 

Individd Who MJde > I Visii 

Figure KI4  

Non-Signifkant Interaction between Work Status and Gender as a Predictor of Log (Visits Per 
~ n n u r n - ~ r n o n ~  Adults Who Visit at Least Once ( p  = .098) 

Estimatcd Marginal M a s  of Log (Frcqucncy of Visits) 

Individual Who Made > I Visci 
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Figure K 15 

Non-Significant interaction between Age and Gender as a Predictor of Log (Total, Annual OHIP 
Payments + 10) @ = .l82)' 

Estimtcd Marginril Meam of Log (fotal. Annual OHlP + 10) 

Figure KI6 

Non-Significant Interaction between Marital Status and Disability Status as a Predictor of Log 
(Total, Annual OHIP Payments + 10) ( p  = .469) 

Estinutcd Margiml Mcans of Log (OHIP + 10) 

When age was coded as a continuous variable. which was the strategy used in multivariate 
analyses, this interaction remained non-significant (F[62,658] = 1.07, p = .342). 
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Figure K 17 

Non-Significant Interaction between the Marital Stanis and Health Status as a Predictor or Log 
(Total, Annual OHIP Payments + 10) @ = S63) 

Estirnicd Marginal M u n s  of Log (Total. Annual OHIP + 10) 

Figure K f 8 

Non-Significant Interaction between the Number of Adults and Disability Status as a Predictor of 
Log (Total, Annual OHIP Payments + 10) @ = .L23) 

Esrimicd Marginal Mcans of Log (Toul. Annual OHIP + 10) 

I .LI 
h g  T m  Duibtliiy So Long T 
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Figure K 19 

Non-Significant Interaction between the Number of Adults and Health Status as a Predictor of Log 
(Total, AnnuaI OHIP Payments + 10) @ = -860) 

Estinutcd Mugina1 Mciuts of Log C o d .  Annual OHIP - 10) 

1.6 1 
P m  Iicaith Far Ilaith Gai Halih Vay Coai l fdch  ficcllent l f d r h  

Figure K2O 

Non-Significant Interaction between Educational Status and Health Status as a Predictor of Log 
(Total, Annual GHIP Payments + 10) @ = .074) 

Estimted MrirgimI M m  of Log (Tofal. Annul OHlP + IO) 

- 6 
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Figure K2 1 

Non-Significant Interaction between the Work Status and Gender as a Predictor o f  Log (Total, 
Annual OHIP Payments + 10) @ = -455) 

Escimatcd Marginal M m  of Log (Total. A n n u l  OHIP 7 10) 







1-lypotlicsis 1 llypotlicsis 2 i-{ypothcsis 3 

Variables Modcl I A  Modcl IB Modcl IC Modcl ID Modcl I E 
( r i  = 659) (11 = 65 1 ) ( r t  = 647) (ri = 647) (11 4 4 7 )  

Hospitalizcd in tlic No I 
past ycar admission 

Prior visits 

Adniittcd 

Prior visits 0 - 2  

-2 log likclihood ratio 

MOddA 

Classification $ (%) 

Hosnicr-Lcnicshow 

Negclkcre's R2 
k 

Note. Values in the table rcprcscnt the ndjustcd odds ratios (con fidencc intcrvals) from the rcgression cquütioii. - A= chi-square value. 1 Percent correctly clnssificd. "" noi significant. * pc.05, ** pc.0 1, * * * pc.00 1. 



Table L2 

The Determinants of the Amount of Time Physicians Spend Providing Medical Services to 
Individuals During One Visit 

Hypothesis Hypothesis 2 

Variables 1 

Model 2A Model 2B Mode1 2C Model 2D Model 2E Model2F 
(n = 549) (n = 479) (n  = 387) (n = 377) (n  = 482) (n = 39 1 ) 

Age 

Gender 

Work status 

Single parent 

Educational status 

Country o f  birth 

HeaIth status 

Disability status 

Hospital admissions 
(# past year) 

Doctor seen 

Type o f  visit 

x7 
(Training sample) 
(Test sample) 

R' (FUII sarnpie) 

Predis~osing characteristics 

Need characteristics 

0.09 

0.03 

0.009 

Control variables 

0.08 .13** .12*** 

.30*** .29* 

Note. Values in the table represent the standardized P coefficients from the regression equation with the 
full sample. # = number. t = training sample size is equal to 350. : = test sample size is equal to 200. * 
p<-05, ** pc.0 1, *** pc.00 1 .  



Table L3 

Determinants of Visits Per Annurn Arnong Individuals Who Came to the Practice At Least Once 

- - -- -. - 

Variabtes Mode1 3A Mode1 3 8  Model3C Mode1 3D Modei 3E 

A s  

Gender 

LMarital status 

No. of chiIdren 

Education status 

Country of birth 

Language at home 

Health status 

Disability status 

Activity limits 

Admitted (yes/no) 

Prior year visits (0-5 
versus 26) 

Prior year visits 
(0-2, 3-5,6-8, r 9 )  

Government transfer 
payments 

Average census 
family income 

Incidence of low 
income 

Predis~osing - characteristics 

.17*** .20*** . IO** .09** .23*** 

0.03 0.04 0.02 0.0 1 0.07 

-. 13** 

-0.02 

-. 18*** 

0.05 

Enabline resources 

-.12** 

Need characteristics 

-. 18*** -. 15*** 

-0.02 O 

-0.05 -0.06 

.14*** .13*** 

.43*** 

Communitv-en ab lin^ resources 



Variables Mode1 3A Mode1 3B Mode1 3C Mode1 3D Mode1 3E 

Female labour force 0.03 
participation 

Control variable 

Prirnary provider -0.04 -0.06 -0.02 -0.0 1 -0.04 

R~ 
(Training sample) - 1  17 . I O 5  -394 -434 .125 
(Test sample) -IO6 .105 .33 1 -380 .O95 

R' (Full sarnple) O. 1 07 0.062 0.36 1 0.406 0.1 06 

Note. Values in the table represent the standardized P coefficients from the regression equation. t = 

training sample size is equal to 350. : = test sample size is equal to 229. * p.05, ** pc.0 1 ,  *** p.00 1. 



Table L4 

Determinants of Visits Per Annum Arnong Individuals Who Came to the Practice At Least Once 
-- - - -- - - 

Hy-pothesis 3 

Variables Model 3F Model 3G Mode1 3H Model 35 Model 3K 
(n = 578) (n = 578) (n = 542) (n = 577) (n = 573) 

Age 

Gender 

Health status 

Activity limitations 

Hospi ta1 admissions 
(y es!no) 

Prior year visits 
(0-5 versus 26) 

Prior year visits 
(0-2, 3-5,6-8, 2 9 visits) 

Incidence of low income 

Primary provider 

R? 
(Training sarnple) 
(Test sampk) 

Predis~osing characteristics 

.16*** .14*** .12** 

0.00 1 -0.0 1 0.08 

Need characteristics 

Communitv-enabline; - resources 

.17*** 

Control variable 

-0.04 -0.03 -0.008 

R' (FUH sampie) 

Note. Values in the table represent the standardized P coefiicients from the regression equation. t = 
training sample size is equal to 350. $ = test sample size is equal to 229. * pC.05, ** p<.Ol, *** pc.001. 



Table L5: Determinants of Total, Annuai OHIP Payments 

Hypothesis 2 Hypothesis 3 Hypothes 

Variables is 4 

Mode1 Model Mode1 Mode1 Model Mode1 Model Mode1 
4A 4B 4C 4D 4E 4F 4 G  4H 

(n = 635 ) (n = 653) (n = 647) (n = 647) (n  = 656) ( n  = 6 17) (n = 655)  (n = 656) 

Predis~osine characteristics 

A S  .09* .17*** .09* .OS* .18*** .12** .19*** .19*** 

Gender .OS* .IO* 0.06 0.06 .IO** .09* il** .II** 

No. of adults -.09* 

No. of children -0.06 

Work status 0.08 

Country of birth 0.06 

Enabling resources 

Language at 
home 

Health status 

Disability status 

Activity limits 

Admitted (yesjno) 

Prior ycar visits 
(0-5 versus r 6 )  

Prior year visits 
(0-2, 3-5, 6-5, r 9) 

Median income 
private 
households 

Need characteristics 

-.12** -.09* 

Community-enabling resources 

-. 15* -.Il** -.18*** 

Government O 
transfer 
payments 



Hypothesis 2 Hypothesis 3 H ypothes 

Variables is 4 

Mode1 Mode1 Mode1 Mode1 Mode1 Mode1 Mode1 Mode1 
4A 4B 4C 4D 4E 4F 4G 4H 

(n = 635 ) (n = 653) (n  = 647) (n = 647) ( n  = 656) ( n  = 6 17) ( n  = 655)  (n = 656) 

Average census 
family income 

Unernployment 
rate 

Control variable 

Primary provider O -0.1 O O O O -0.03 -0.03 

R2 
(Training sample) -087 -320 .298 -335 .O49 -172 ,124 .O54 
(Test sample) .O66 .O54 -237 .250 ,072 - 1  19 .O86 .O69 

R' (FUII sample) 0.06 0.04 0.253 0.276 0.06 0.127 0.095 0.06 1 

Note. Values in the table represent the standardized P coefficients from the regression equation. t = 
training sample size is equal to 400. $ = test sarnple size is equal to 259. *pc.O5, " F.O 1, *** p<.OO 1. 



Appendix M: Outliers 

Outiier Analyses 

Only seven participants were identified as outlier cases in al1 of the multivariable models 

summarized in tabular format in this chapter. These individuals ranged in age from 32 to 79 

years old - four women and three men. They represented the extremes of use and their average 

utilization was high. For example, during year two (i.e., time period of the dependent variables) 

these adults visited a physician between O and 69 times and the average number of visits was 

18.86. Participants in the sample (including these outlier cases) visited between O and 69 times, 

but the average number of visits was 3.88. Payments for outlier cases ranged from $0.00 to 

S5 10 1.20, and average OHIP payment was S 1 1 7 1.65. Payments for participants ranged from 

SO.00 to S5 10 1.20, but the average OHIP payment was $132.17. 

Three of the seven outlier cases were high-users in terms of prior visits (seven, 10 and 1 1 

visits, respectively), but did not visit the practice in the subsequent year. One of these people 

rcported that they visited a doctor at another ctinic twice, but the other two reported no outside 

use of family physician services. One additional person of the seven outlier cases was a high- 

user in terms of prior visits, but only visited the practice once in the subsequent year. 

The three rernaining outlier cases were high-users in terms of prior visits (29,38 and 5 1 

visits, respectively), and in terms of subsequent year use (25,69 and 37 visits, respectively). 

Consequently, payments for al1 three of these participants were very high in both time periods. 

OHIP claims data indicated that psychiatnc diagnoses were associated with the rnajority of visits 

for two of the three cases. The rnajority of the visits for the final case were for allergy shots. 

The outlier cases reported a high degree of disability, but varied in their self-ratings of 

gcneral health. Five of the seven outlier cases indicated that they had a long term disability, and 

four of these individuals indicated that they had activity limitations. Two cases reported fair 

health, hvo cases reported good health, and two reported very good health. No outlier cases 

indicated they were in poor health, but one person indicated that they were in excellent health. 

Participants rated their health toward the end of year two. The person that rated their health as 

excellent had no visits dunng year two, but the two individuals who rated their health as very 

good had 25 and 37 visits in year two. One of these people was seen for psychiatnc conditions, 

while the other received services for allergies. Table 16 summaries these findings. 
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Table M I 

Charactcristics of Outlicr Cases 
- - 

Case Numbcr Outlicr in Multivariable Models* Agc # Gendcr Ycar I Ycar 2 Extemal 
Visitst 

Visit Visit Annual Paynicni Visits Paynicnt Visits 
(Y cs/No) Frcquency Paynicnt (9 (No.) 0) (No.) 

6710 J J 80 Fcrnalc 243 10 O O 2 

8978 J 60 Male 156.5 7 O O O 

J Fcniatc 2573.7 29 2346.6 25 O 

J J 40 Fcmalc 2810.8 38 5101.2 69 O 

J 30 Male 325.6 1 1  O O O 

4 30 Fcmalc 495.15 5 1 681.65 37 1 
Note. * Thesc cascs wcrc identiiied in one or more of the niultivariable niodels listed. $ = a p s  of thcsc participants wcrc roundcd to ihc iicarest I O  to 
protcci thc privacy of thcse individuals. t = the nunibcr of visits in the preceding 12 nionths that wcrc niadc io a physician who does not work ai thc 
practice. No. = nunibcr. Rcfcr to Tables I I to 14 in this cliaptcr to idcntify which cases wcrc outlicrs in whicli modcls. 
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Table M 1 (continued) 

Characteristics of Outlier Cases (continued) 

Case Number Hospital Health Status Disability Activity 
Admit S tatus Limitation 

No Fair Long terrn Y es 
disabiIity 

No Good Long term Yes 
disability 

Yes, one Good Long term Yes 
admission for disability 

1 - 3 days 

No Very Good Long terrn No 
disability 

Missing data Fair Long term Y es 
disability 

No Excellent No long term No 
disability 

No Very Good No long term No 
disability 



Appendix N: Payment Schedules 

Table N 1 

Capitation Rates in Dollars: Age-Gender Formuia 

Age Interval Male Female 
Mean Median n Mean Median n 

16-30years 105.51 105.73 28 138.87 138.29 70 
3 1 - 43 years 109.66 109.29 78 144.67 145 -63 1 1  1 
46 - 65 years 1 14.08 113.88 101 147.7 1 146.98 127 
66 - 75 years 117.64 1 17.90 46 151.69 151.19 56 
> 75 years 120.10 120.2 1 24 152.36 152.38 18 

Note: n = cell count or the number of people in this cohort. Table values reflect the average payrnent 
for each =ohon and were calculated by regressing the annual OHIP payments on age, gender and prhary 
provider predictors, 

Table N2 

Capitation Rates in Dollars: Age-Gender-Pnor Visit Formula 

Age Intervals Male Female 
Mean Median n Mean Median n 

16 - 30 years 87.12 60.7 1 28 157.72 138.80 70 
31-45years 113.88 60.84 78 140.66 83.96 11 1 
46 - 65 years 1 1 1.56 59.82 101 131.19 78.49 127 
66 - 75 years 120.66 1 16.09 46 165.50 140.58 56 
> 75 years 132.64 120.53 24 177.39 216.61 18 

Note: ri = ce11 count or the number of people in this cohort. Table values reflect the average payment 
for each cohort and were calculated by regressing annual OHIP payments on age, gender, prior visit 
(four-part categoncal variable) and primary provider predictors. 

Table N3 

Capitation Rates: Age-Gender-Health Status Formula 

Age Intervals Male Female 
Mean Median n Mean Median n 

16 - 30 years 121.16 110.31 28 149.72 1 52.09 70 
3 1 - 45 years 104.74 99.16 78 138.94 142.52 1 1 1  
46-65years 115.91 113.1 101 144.82 145.33 127 
66 - 75 years 105.67 106.52 46 153.63 159.79 56 
> 75 years 137.92 13 1.44 24 1 70.6 1 184.67 18 

Note: I r  = cell count or the number of people in this cohort. Table values reflect the average payment 
for each cohort and were calculated by regressing annual OHIP payrnents on age, gender, health 
status and primary provider predictors. 
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Table N4 

Capitation Rates: Age-Gender-Hospital Admission Formula 

Age Interval Male Female 
Mean Median n Mean Median n 

16 - 30 years 93.28 84.9 1 28 126.2 1 l l l % l  70 
3 1 - 45 years 98.39 9 1.10 78 122.27 1 15.94 111 
46 - 65 years 1 14.63 101.59 101 138.69 128.78 127 
66 - 75 years 132.9 1 113.22 46 144.03 138.06 56 
> 75 years 139.44 1 18.25 24 150.63 143 -94 18 

Note: tt = ceil count o r  the number of people in this cohort. Table values reflect the average payment 
for each cohon and were calculated by regressing annual OHLP payments on age, gender, hospitll 
admission and primary provider predictors. 

Table N5 

Capitation Rates: Age-Gender-Incidence of Low Income 

Age Interval Male Female 
Mean Median n Mean Median 11 

16-30years 107.52 104.78 28 143.93 141.49 70 
3 1 - 45 years 108.05 106.23 78 142.7 1 142.25 111 
46 - 65 years 1 13.23 1 16.04 101 145 -60 144.47 127 
66 - 75 years 1 18.87 120.77 46 156.66 157.06 56 
> 75 years 1 24.22 109.44 24 153.50 157.75 18 

Note: n = cell count or the number of people in this cohort. Table values reflect the average payment 
for each cohort and were calculated by regressing annual OHIP payments on age, gender, the incidence 
of low income and prirnary provider predictors. 




