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Abstract 

Context: Greater continuity and access to primary care results in improved patient health, satisfaction, 

and reduced healthcare costs. Although patient rostering is considered to be a cornerstone of a high 

performing primary care system and is believed to improve continuity and access, few studies have 

examined these relationships.   

Objective: Examine the impact of the adoption of a patient rostering enhanced fee-for-service model 

(eFFS) on continuity, coordination of specialized care, and access.  

Design: Population-based longitudinal study using health administrative data. Setting: Urban family 

practices in Ontario, Canada. Participants: Family physicians that transitioned from traditional FFS (tFFS) 

to eFFS between 2004 and 2013 were followed overtime. Physicians providing comprehensive primary 

care that had at least four years of pre-transition and two years of post-transition data were eligible. 

Patients were attributed to physicians on an annual basis by determining the provider that billed the 

largest dollar amount over a two year period.  Outcomes: 1) Continuity (usual provider of care index 

(UPC)), 2) Coordination of specialized care (Referral index (RI): % of total primary care referrals for a 

physician’s roster made by main provider), 3) Emergency department visits for family practice sensitive 

conditions (FPSCs). Analysis: Mixed-effects segmented linear and logistic regressions were used to 

examine changes in outcomes while controlling for patient and provider contextual factors.  

Results: Prior to transitioning, UPC was decreasing at a rate of 0.27%/year (95% CI: -0.34 to -0.21, 

p<0.0001). Following the transition, UPC began decreasing by an additional 0.59%/year (95% CI: -0.69 to 

-0.49, p<0.0001) compared to the pre-transition rate. RI decreased by an additional 0.34%/year (95% CI: 

-0.43 to -0.24, p<0.0001) relative to the pre-transition period, where it had been stable. The transition 

had minimal impact on FPSC ED visits.  
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Conclusion: Continuity and coordination of specialized care slightly decreased upon transition from tFFS 

to eFFS. This is likely due to physicians working in groups and sharing patients following the transition to 

the eFFS model.  Adoption of an enrolment model with after-hours care did not decrease non-urgent ED 

use, which may reflect the small impact that primary care access has on these types of ED visits.  
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Chapter 1 

Introduction 

 

1.1 General overview 

Greater access to high quality primary care services results in improved patient health outcomes, 

increased patient satisfaction, decreased use of hospital resources, and a reduction in overall health system 

costs [1–4]. 

Unfortunately, access to primary care across Canada has been challenging. For example, 

according to the Commonwealth Fund International Health Policy Survey, only 41% of Canadians stated 

that they are able to get a same or next day appointment, which ranked last amongst the 11 developed 

nations examined in the survey [5]. Challenges with access exist across all provinces and territories across 

Canada, including Ontario [5].  

In an attempt to address the challenges associated with access and to improve overall quality of 

care, the Government of Ontario began implementing new policies and models of primary care in the 

early 2000s [6]. Many strategies targeted team structure and changes in physician remuneration. A key 

component of these new models was patient rostering (or patient enrolment), in part because the new 

strategies required that patients of physicians be identifiable. Patient rostering is a process by which a 

patient formally registers with a physician. Through this agreement, the physician agrees to provide 

comprehensive care for their patients, while patients agree to only seek care from their rostered physician 

unless traveling or in an emergency [7].  Adoption of patient enrolment models also often requires 

physicians to work in groups and collectively provide extended clinical hours (i.e., evenings, weekends, 

or holidays) for better access [7]. To help promote patient rostering, the Ontario government introduced 

two enhanced fee-for-service (eFFS) models – The Family Health Group and the Comprehensive Care 

Model.  
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Patient rostering is thought to be a key component of a high quality primary care system and has 

been implemented in countries around the world including Canada, Norway, Australia, New Zealand, The 

Netherlands, Great Britain, and the United States [7]. It is anticipated that rostering results in improved 

continuity with the same physician over time, which will help strengthen the patient-physician 

relationship [7]. Ongoing access to the same provider over time (also known as continuity of care) has 

been associated with improved patient outcomes, increased patient satisfaction, improved coordination of 

specialist care, reduced hospitalizations and emergency department use, and decreased overall healthcare 

costs [8–13].   Furthermore, by working in groups and collectively providing after-hours care, it is 

thought that patients receive more timely access and reduce the utilization of emergency departments for 

non-urgent health concerns.  

Although it is thought that rostering improves continuity, access, and coordination of specialist 

care, only a few cross-sectional studies have examined this relationship [14–17]. The aim of this study 

was to conduct a robust longitudinal study to examine the impact of the adoption of a patient rostering 

model on patient access, continuity of care, and coordination of specialist referrals.  

1.2 Relevance 

Greater access to primary care and improved continuity of care have been shown to improve 

patient outcomes, patient satisfaction, reduce hospitalizations, and reduce overall healthcare costs [1, 8–

13]. As such, studying and understanding which factors influence primary care access and continuity is 

important, as this information may support countries in making policy changes that can positively impact 

the health of their residents.  

Patient rostering is a key component of primary care systems around the world, despite minimal 

evidence demonstrating the impact of enrolment on primary care delivery. In Ontario, over $1 billion per 

year was spent on these new patient enrollment models with the aim of improving access and quality of 
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care [18]. Although it is believed that the adoption of a rostering model improves continuity, access, and 

the coordination of specialist referrals, no studies have directly examined these relationships.  

As such, there is  an urgent need for robust longitudinal studies that can elucidate the causal 

impact of the adoption of a rostering model on patient access and continuity so that this knowledge can be 

used to further optimize primary care delivery, not only in Ontario, but worldwide.  

1.3 Objectives  

Using health administrative data housed at the Institute for Clinical Evaluative Sciences (ICES), 

this study aimed to examine the impact of the adoption of a patient rostering model in Ontario on patient 

access, continuity of care, and coordination of specialist referrals.  

1.4 Thesis organization 

The structure of this thesis follows the specified guidelines outlined by the Queen’s University School 

of Graduate Studies “General Forms of Theses” for a manuscript-based thesis. The second chapter 

provides a review of literature that examines the importance of primary care access, highlights current 

challenges with access in Canada, summarizes recent reforms in Ontario, and examines the few studies 

that have attempted to study the impact of rostering. The third chapter is a manuscript, which analyzes the 

impact of the adoption of a rostering model on patient access, continuity of care, and coordination of 

specialist referrals. The manuscript summarizes the methods and results of the study, and also provides a 

general discussion of the findings along with study strengths and limitations. The fourth chapter provides 

a discussion that supplements and highlights points that were not discussed in the manuscript and also 

overviews futures studies and the public health significance of the results. Additional details about the 

statistical analysis, secondary analyses, ethics approval, and variable definitions are provided in the 

appendices.   
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Chapter 2 

Literature Review 

 

2.1 The importance of primary care 

Primary care is the “level of health service system that provides entry into the system for all new 

needs and problems, provides person-focussed (not disease oriented) care over time, provides care for all 

but very uncommon or unusual conditions, and coordinates care, regardless of where the care is delivered 

and who provides it”[1].  The term ‘primary care’ relates to health services and care most often delivered 

by a family physician, however, also encompasses first-line services delivered by other primary care 

providers such as nurse practitioners [1].   

Consistent evidence has demonstrated that a greater supply of primary health care providers and 

better quality of primary care services results in lower neonatal and all-cause mortality, improved patient 

health status, more equitable care, and lower overall healthcare costs [1–6]. For example, several US 

studies have shown that States with a greater primary care physician to population ratio have better health 

outcomes including lower all-cause mortality, infant mortality, and self-reported health upon controlling 

for sociodemographic and lifestyle factors [7, 8]. Furthermore, a systematic review conducted by 

Engstorm et al., found that an increased supply of primary care resulted in improved patient outcomes 

such as decreased all-cause mortality and increased life expectancy, while also decreasing overall health 

care costs [9].  

The importance of primary care has been further demonstrated by recent Canadian studies. For 

example, a 2014 study that utilized data from the Canadian National Population Health Survey and the 

Canadian Institute for Health Information demonstrated that a greater supply of family physicians 

correlated with greater self-assessed health status and a higher Health Utility Index, which is a validated 

measure assessing health status and health related quality of life [10].  Research conducted in Ontario has 

shown similar benefits, with a recent study showing that areas in Ontario where the supply of family 
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physicians is 7 or more per 10,000 population have a higher likelihood of early diagnosis and a higher 

five year survival for breast cancer [11]. Similarly, a 2016 cross sectional study conducted in Ontario 

found that areas with a higher supply of primary care physicians was more likely to receive guideline 

adherent diabetes care, however, there was no differences in emergency department (ED) utilization or 

hospitalizations [12].  

With increasing recognition of the importance of primary care, the World Health Organization 

(WHO) continues to advocate for greater investment in primary care. A WHO report made a call for 

countries to improve access to primary care services and to increase investment in primary care research 

to guide reforms aimed at improving care delivery [13].  

2.2 Access to primary care services 

Access to primary care is multifaceted and involves various dimensions. First contact 

accessibility refers to the “ease with which persons can initiate contact with their primary care provider 

for a new or existing health problem” [14]. Timely access to primary care services has been shown to be 

associated with improved preventive care and reduced utilization of other healthcare resources such as 

hospitals [15–18]. For example, data from the Wisconsin Longitudinal Study demonstrated that those 

with increased first contact access had a  higher odds of having a prostate examination, a flu shot, and a 

lipid profile [16].  Furthermore, a 2015 study conducted in Southern California found that those with 

greater same-day access to a primary care physician were less likely to have a non-emergent emergency 

department (ED) visit [19]. Similarly, a cross-sectional population-based study conducted in England 

found that those patients that self-reported being unable to schedule an appointment with their family 

physician within two weekdays were more likely to visit the emergency room [20]. Lastly, results from 

the 2010 Health Tracking Household Survey found that those that reported difficulty contacting their 

primary care physician after hours had significantly higher emergency department visits [18].  
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Another important component of a high quality primary care system is continuity of care. 

Continuity of care is related to access, but is often considered to be its own distinct entity. Relational 

continuity of care refers to an “ongoing therapeutic relationship between a patient and a specific provider 

(or providers) that helps bridge past care and health events with current care and helps develop mutual 

trust and personal regard” [21]. A recent international questionnaire conducted across 31 European 

countries, Australia, New Zealand, and Canada on 6734 family physicians found that continuity was 

identified as the most important element of quality in primary care [22]. Regular access to the same 

provider has been shown to result in decreased mortality, higher patient satisfaction, reduced hospital and 

emergency room utilization, improved management of chronic diseases, greater patient activation, and 

better preventive care[23–30].   

For example, a systematic review looking at articles between 1950 to 2008 found that increased 

continuity of care results in increased patient satisfaction and decreased hospitalizations and emergency 

department visits [30]. Another recent systematic review demonstrated that having a usual source of care 

was consistently associated with improved preventive services such as cervical cancer screening, 

mammograms, prostate cancer screening, and the flu vaccinations[29]. In addition, a recent 17-year 

prospective cohort study in Amsterdam showed that those with low versus high provider level continuity 

of care had an increased risk of mortality [23]. Furthermore, a large population-based cohort study using 

US claims data found that greater continuity with the same provider in patients with incident diabetes 

resulted in decreased mortality and hospitalizations [31].  

Similar findings have been seen in recent studies conducted in Canada. For example,  a study 

conducted by Hollander et al using health administrative data from British Columbia found that increased 

attachment to given practice (defined as the ‘percentage of services delivered by the practice that 

delivered the most services for a given patient’) resulted in decreased overall healthcare costs [32]. An 

extrapolation of the results from this study predicted that a 5% increase in attachment would have resulted 
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in a savings of $142 million in 2010-2011 [32]. Furthermore, CIHI recently conducted a study using 

health administrative data from patients residing in Alberta between 2012 and 2013 [33]. Results of this 

study showed that a higher usual provider of care index, which is a measure of continuity that looks at the 

proportion of primary care visits made to one’s usual family physician, resulted in decreased 

hospitalizations for ambulatory care sensitive conditions and also non-urgent emergency department visits 

that could be dealt with in a primary care practice [33].  

2.3 Access to primary care in Canada 

Access to primary care in Canada has historically been challenging.  According to the 

Commonwealth Fund International Health Policy Survey, which compared healthcare across 11 

developed nations, approximately two-thirds of Canadians find it difficult to access primary care on 

evenings and weekends [34]. Also, only 41% of Canadian respondents claimed that they were able to get 

a same or next day appointment with their primary care provider, which ranked last amongst the 11 

countries surveyed. Similarly, the Quality and Costs of Primary Care (QUALICOPC) study is an 

international study that collected survey data from 34 countries (31 European countries, Canada, 

Australia, and New Zealand), including Canada in 2013 [35]. Results collected from 759 practices and 

7172 patients across Canada found that continuity was the most highly rated aspect of primary care 

according to the patients surveyed.  Also, although 94% of patients stated that they found it easy to get an 

appointment, only 26% stated they were able to get a same day appointment [35]. 

In Canada, approximately 15.7% of the population (or 4.8 million residents) do not have a 

primary care provider, with provincial averages being the highest in Quebec (25.6%) and the lowest in 

Ontario (9.7%) [36]. A recent study by Statistics Canada found that males aged 18 to 34 were the most 

likely to not have a primary care provider [36]. The most commonly cited reason for not have a primary 

care provider was that they “never tried to find one” or “felt that they did not need one”.  
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As mentioned above, a number of studies have shown that poor access to primary care can often 

result in increased usage of emergency department services.  Relative to the 11 other countries surveyed, 

Canada ranked last in emergency department (ED) utilization (i.e, highest utilization of ED services), as 

41% of respondents reported visiting the ED in the past two years [34]. Of those respondents that visited 

the ED, 47% claimed that their health issue could have been addressed through a primary care provider. 

Emergency rooms across Canada are overcrowded, with wait times that are substantially higher than other 

developed nations [34].  

The aforementioned challenges with access have been shown to exist across all provinces in 

Canada, including Ontario. For example, a recent report released by Health Quality Ontario showed that 

less than half of patients in Ontario (44.3%) report being able to book same or next day appointments 

with their family physician when sick [37].  

2.4 Determinants of patient access: a conceptual framework 

In an effort to develop effective strategies for improving patient access, researchers and policy 

makers have attempted to better understand the process and factors that impact how patients access 

healthcare.  This has been a challenge, as access is a complex and multifactorial concept with differing 

interpretations and definitions [38].  

A recent article by Levesque et al. involved synthesizing current literature that focussed on 

examining determinants of access and past frameworks of the process of access [38]. Through this work, 

a framework was created that highlights different dimensions and determinants of access. Figure A1 

(Appendix A) summarizes the conceptual model proposed by Levesque and colleagues, representing 

access as a continuum that moves from a specific healthcare need to utilizing health care services that are 

appropriate to the patient’s needs [38].  

The model describes access as a function of supply health system level factors and also demand-

side factors (e.g., burden of disease, attitude, education, etc.) related to the patients seeking care. The 
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framework conceptualises five dimensions influencing accessibility along with five corresponding 

abilities of patients to seek care, which are summarized in Table 1 [38].  

Table 1: Dimensions and corresponding patient abilities impacting access (Adapted from Levesque et al. 

[38].)   

Dimensions of Access Patient abilities impacting access 

Approachability 

The ease with which those with a specific health need 

are made aware of the existence of health services. 

Elements such as transparency, outreach activities, 

and information sharing of available services play a 

role in the approachability of a health system. 

Ability to perceive 

The ability of patients to be able to perceive that 

they need care. This is based on factors such as 

health literacy, knowledge about health, and beliefs 

about health. 

Acceptability 

Cultural and social norms that impact the deemed 

appropriateness of people seeking care. For example, 

in societies where it is deemed inappropriate for 

female patients to be examined by male health 

professionals would act as a barrier to access.  

Ability to seek 

Relates to the autonomy and capacity of individuals 

to decide to seek care and understand their health 

options and rights.  

Availability and accommodation 

The ease with which healthcare facilities and health 

care professionals can be reached in a timely manner. 

This encompasses various factors including 

geographic location of health facilities, hours of 

operation, etc 

Ability to reach 

Relates to the personal mobility and ability to seek 

the transportation necessary to physically reach 

health care providers. This encompasses factors 

such as public transportation systems, physical 

accessibility of health facilities, and restricted 

mobility for those with physical disabilities. 

Affordability 

The cost of accessing care within a given system, 

including the direct costs (i.e., cost of services), 

indirect costs (e.g., travel), and opportunity costs 

associated with taking time off work.  

 

Ability to pay 

The ability of those seeking care to generate the 

finances necessary to pay for health care services. 

Factors such as poverty would act as a barrier to 

access.  

Appropriateness 

Relates to the appropriateness (i.e, fit between 

services delivered and patient needs) and quality of 

the services provided. This dimension encompasses 

issues such as the timeliness, effectiveness, and 

continuity of the care received. 

Ability to engage 

Relates to the ability of patients to participate and 

play an active role in the decision making process. 

This factor relates to issues such as empowerment 

and self-management which are important in 

patients ability to access optimal care 

 

In an attempt to address the challenges associated with primary care access in Canada and to meet 

the growing demands of an aging population, provinces and territories have implemented policies and 
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reforms aimed at targeting several of the aforementioned dimensions, with a particular focus on 

appropriateness, availability and accommodation [39, 40]. 

2.5 Patient Rostering  

A key component of policy changes and primary care reforms have centred on the concept of 

patient rostering. Patient rostering (or patient enrolment) is a process by which a patient formally registers 

with a physician. Through this agreement, the physician (or team) agrees to provide comprehensive care 

for their patients, while patients agree to only seek care from their rostered physician unless traveling or 

in an emergency [41]. In many countries that employ rostering models, physicians are required to work in 

groups to collectively provide extended hours (i.e., evenings, weekends, or holidays) for their rostered 

patients [41].   

Formally enrolling patients to family physicians is thought to be a key component of an effective 

primary care system and has been adopted in countries such as Canada, United States, Norway, Australia, 

New Zealand, Denmark, the Netherlands and the United Kingdom [41]. It is anticipated that rostering 

results in more consistent access to the same physician (or practice) over time, which will help strengthen 

the patient-physician relationship and continuity of care [42]. By providing a patient with ongoing care 

over time, it is thought that physicians will be able to build patient trust, have a greater understanding of 

each patient’s medical history, better coordinate care with medical specialists, and will be better 

positioned to track patient health indicators and outcomes [41]. This ongoing continuity of care has been 

shown to be associated with improved patient outcomes, disease management, preventive care, patient 

satisfaction, patient compliance with treatment, and decreased emergency room use [23–25, 27–29, 43]. 

Furthermore, by agreeing to provide extended hours for patients, it is believed that rostering will improve 

access for rostered patients [41].  

Furthermore, by improving continuity of care, it is anticipated that rostering improves overall 

coordination of specialist care [44, 45]. Coordination in this context relates to the “degree to which 
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information from various sources is recognized and incorporated into a patient’s current care” [45]. Poor 

coordination of specialist care has been shown to be associated with poorer patient outcomes, duplication 

of services, lower provider satisfaction, and lower patient satisfaction [46–49].  A study by O’Malley et 

al. found that patients with higher continuity of care with their primary care physician were better 

informed about recent specialist visits and more consistently discussed these visits with their primary care 

physician than those with lower continuity [45].   Furthermore, a study conducted by Christakis et al. 

collected survey data from the parents of 759 pediatric patients to examine the association between 

continuity and elements of care coordination [44]. This study found that those patients with higher 

continuity had higher scores on the coordination survey which included elements such as, my family 

physician ‘always knows about care my child receives in other places’ and ‘knows the results of my 

child’s visits to other doctors’[44].  

As a result of the perceived benefits of rostering, many countries have adopted this practice in 

hopes that it will help improve access, continuity, and coordination of care. 

2.6 Primary care reform in Ontario 

In 2000, the Canadian government established the $800 million Primary Care Transition Fund to 

support provinces and territories in their efforts to develop and implement primary care reform initiatives 

[39]. The federal government outlined five overarching national objectives for primary care reform, with 

two of these approaches focussing on improving access and continuity of care.  

In Ontario, reform initiatives have been considerably different in comparison to other provinces in 

terms of overall investment and the nature of the changes made [40, 50]. Two key policy initiatives that 

Ontario has focussed on are: 

1) Patient rostering  

2) Physician remuneration: A key feature of reforms in Ontario has focussed on restructuring the manner 

in which physicians are compensated by transitioning from the traditional fee-for-service (tFFS) 
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payment model to a blended capitation approach. Through blended capitation, physicians receive the 

majority of their remuneration through capitation, meaning they receive an age and sex adjusted fixed 

payment per rostered patient, which is independent of the number of services performed [51].   

From 2002 to 2007, the Ontario government introduced various new primary care models with 

differing physician payment and organizational structures to encourage physicians to shift away from the 

tFFS model[50]. As a result, the current primary care landscape in Ontario is diverse, as different models 

are operating in parallel. Each model can be categorized into one of four groups: 

Traditional Fee-for-service (tFFS): Within the tFFS model, physicians receive payment exclusively 

through fee-for-service payments and do not receive any preventive and chronic disease care bonuses. 

Physicians within this model do not roster patients. Physicians may work in groups and have extended 

hours, however, they are not contractually obligated to do so. Until 2001, with the exception of physicians 

working in Community Health Centres, virtually all family physicians were compensated in this 

manner[51]. 

Enhanced Fee-for-service (eFFS): In an attempt to promote patient rostering, the Ontario government 

introduced two eFFS models – The Family Health Group (FHG) and the Comprehensive Care Model 

(CCM). In the eFFS model, physicians are strongly encouraged to roster patients, but are not required to 

offer enrolment to all patients. Physicians in this model receive the majority of their payment through 

traditional fee-for-service billing, although additional premiums can be obtained for delivering specific 

preventive care (e.g., pap smear, mammograms, immunizations, flu shots, colorectal screening) and 

chronic disease management services (diabetes and chronic heart failure) for rostered patients only [52]. 

Physicians receive a fee for each patient they roster in their first year ($5 per patient) and a more 

substantial payment (i.e., $110 - $180 depending on patient age) for enrolling new patients that do not 

have a family physician (i.e., ‘orphaned’ patients) [53]. Physicians are contractually obligated to provide 

after-hours care for rostered patients, and those in Family Health Groups must work in a group of three or 
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more physicians [52]. The key distinguishing feature between the traditional and enhanced FFS models is 

that the enhanced model supports patient rostering [54].  

 

Blended Capitation: The Ontario government introduced the Family Health Network (FHN) and the 

Family Health Organization (FHO) in 2001 and 2005 respectively, to help promote the adoption of 

capitation-based remuneration. Within these blended capitation models, physicians receive ‘a base 

payment per patient for the provision of comprehensive care’[51]. Similar to those in the eFFS model, 

physicians also receive premiums and incentives for the delivery of specific preventive primary health 

care services [55]. In addition to the capitation payments, physicians also receive 15% of the standard fee-

for-service billing payment for a given service (mainly done as an incentive to document services, a 

process called “Shadow billing”) [53].  As an additional incentive to provide patients with timely access 

and to improve continuity, capitated practices in Ontario also receive an access bonus payment, which is 

reduced when rostered patients receive primary care services outside their rostered practice [50, 53]. In a 

blended capitation model, it is mandatory to offer patients the option of enrolment.  

 

Blended Capitation (Interprofessional): In 2006, the provincial government arranged to support the 

salary of a diverse group of health professionals to facilitate their addition to 200 practices which operate 

under a blended capitated payment model (i.e., Family Health Networks and Family Health 

Organizations) [54, 55]. These multidisciplinary practices are known as Family Health Teams (FHT) and 

include various health professionals including family doctors, nurses, pharmacists, dieticians, and 

psychologists.  

The popularity of these new models of care have grown substantially since their implementation, 

as approximately three-quarters of the physicians in Ontario practiced in one of these new rostered 

models by 2012, while approximately three-quarters of the Ontario population receive care in them [50]. 

Physicians are free to practice under any model of their choosing and can transition between models as 
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they wish. Figure A2 (Appendix A) highlights how the adoption of different models amongst physicians 

in Ontario has changed from April 1, 2004 to September 1, 2010 [56].  

2.7 The Impact of Rostering on Access to Primary Care 

Although it is believed that rostering leads to improved continuity, access, and coordination of 

specialist referrals, few studies have attempted to examine these relationships. 

Since the 1940s, family physicians in The Netherlands, Denmark, and the UK have practiced 

using a patient rostering system. In the early 90s, Finland, Sweden, and Norway began experimenting and 

implementing similar enrolment models [59]. In Norway, a three year pilot program was implemented in 

four municipalities across the country to examine the impact of a rostering model [57–59]. Within this 

model, patients enrolled with a physician who was paid using a blended capitation model and agreed to 

work a minimum of 44 weeks within the year[59].   Within this model, patients that sought care from 

another family physician without an adequate reason or visited a specialist without a referral from their 

family physician were penalized with a fee [59].  Findings from this trial showed that the new enrollment 

model resulted in improved continuity of care, decreased emergency room and walk-in clinic use, and 

improved coordination with specialists [57–59]. The articles which summarized the findings of this study 

were published in Norwegian, and thus, the methods and details of the trial could not be assessed. 

Furthermore, it is difficult to determine whether the observed changes were in fact due to the 

establishment of rosters or if they were due to the addition of capitation payments or patient penalties (or 

a combination of both). For example, the implementation of a patient penalty may have been the primary 

reason for the decreased use of walk-in clinics and improved continuity, a reform element that is not a 

part of the new enrollment models in Ontario. 

A recent Ontario-based study conducted by Tiagi et al., examined the impact of rostering with a 

blended capitation model (e.g, FHN, FHO, etc) on non-urgent emergency room utilization, a commonly 

used proxy measure for access to primary care [60]. The study examined rostered patients of those 
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physicians that transitioned to a blended capitation model in 2008/09, and conducted a difference-in-

differences analysis to compare this group to a propensity score matched control group (i.e., matched on 

age, sex, and geographic location) of patients who were not rostered with a patient enrollment model 

during the entire study duration (i.e., those in a traditional FFS practice).   From this analysis, the authors 

concluded that rostering with a blended capitation model resulted in a 3.5% reduction in non-urgent ER 

visits which equates to approximately 55,000 fewer visits.  One important limitation of this study was the 

propensity score matching procedure [60]. Patients were only matched on age, sex, and geographic 

region, whereas other important measures such as case mix were not used or adjusted for in the regression 

model. A difference-in-differences analysis is often used in instances to help deal with baseline 

differences between groups, however, a key assumption of this approach is that the longitudinal trend of 

the outcome would be the same between both groups in the absence of any intervention. In this study, an 

inherent assumption of this analysis is that the baseline longitudinal trend in non-urgent ED visits is the 

same between two very different groups (i.e., rostered and non-rostered patients), which was not verified 

and may not have been valid [60]. Also, the study only looked at patients of those physicians that 

transitioned to a blended capitation model in the arbitrary chosen year of 2008/09 even though this model 

existed as early as 2002 [60]. Thus, this analysis does not include the patients of the early or late adopting 

physicians, which may impact their findings as the non-urgent ED visit profile of these patient sub-groups 

may be different from those in the study[60]. Lastly, this study looked at blended capitation practices, 

thus, it is difficult to ascertain whether any observed differences are due to rostering or the transition to 

blended capitation payments [60]. 

Several Ontario-based studies have attempted to provide insight into the independent impact of 

rostering on access by comparing the eFFS model to other models in Ontario [14, 61]. For example, a 

cross sectional study conducted by Glazier et al., used administrative health data from 2005 to 2006 to 

compare various measures of quality of care between eFFS practices and blended capitation practices 

[61]. Results from this study showed that in comparison to capitation practices, the eFFS practices had 
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more after hours care, less emergency room visits, and were caring for patients with higher morbidity. 

The study also found that there was no significant difference in continuity of care between the two 

models. An important limitation of these findings is the cross sectional design of the study, thus limiting 

the ability of this data to speak to any causal relationships between patient rostering in the eFFS model 

and the outcomes studied [61]. That being said, the authors did provide longitudinal data for emergency 

room use for both models comparing use from 2003/2004 and 2005/2006. However, this data was only 

examined descriptively and did not adjust for potentially important confounders in a formal regression 

model [61].  

 

Furthermore, Muggah et al. conducted a cross sectional survey that was conducted in Ontario 

from 2005 to 2006 which contained questions addressing people’s ability to access primary care including 

their providers’ availability during and outside regular hours [14]. Results from this study found that 

patients that were being treated in a blended capitation practice model had higher patient reported access 

than the other models tested, including eFFS practices. This study also had several important limitations. 

For example, the survey was administered in primary care waiting rooms to patients that had already 

successfully accessed care, and thus, they are likely not representative and may not provide insight into 

the perceptions of those that have difficulty booking appointments[14].  

 

Furthermore, a study conducted by Kantarevic et al. examined the impact of adopting rostering on 

physician productivity, specifically focussing on those physicians that transitioned from tFFS to eFFS 

[52]. The controlled before and after study looked at OHIP claims data 11 years prior to the introduction 

of eFFS and five years after (i.e, from 1992 to 2008) and compared those that transitioned from tFFS to 

eFFS with a control group which were matched using a propensity score approach that accounted for age, 

sex, location, number of working weekends/holidays, and expected gain from transitioning to eFFS [52]. 

Results from this study found that transitioning to eFFS was associated with increased annual visits, 
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services delivered, and distinct patients seen by between 6-10% each. Although this study found that 

physicians were more productive, it provides little insight as to whether this increased productivity was at 

the expense of quality [52].  Also, this study shows there were more patient visits and services delivered, 

however, it does not provide any evidence as to whether individual access for patients had improved in 

terms of measures such as first contact accessibility or continuity of care [52]. Since this study found that 

there was an increase in unique patients seen, it is possible that this increased patient load made it equally 

or more difficult to book appointments for individual patients.  

Patient rostering is a key component of primary care reforms around the world, despite little 

understanding about its impact on patient access. Although it is believed that rostering will improve 

continuity, first contact access, and specialist care coordination, no studies have examined the direct 

impact of rostering on these measures of patient access. In Ontario, over $1 billion per year was spent on 

these new patient enrollment models with the aim of improving access and quality of care [61]. As such, 

there is  a need for robust longitudinal studies that can elucidate the causal impact of rostering on patient 

access so that this knowledge can be used to further optimize primary care delivery not only in Ontario, 

but worldwide.  

The roll out of new primary care models in Ontario provides an ideal setting to conduct a 

longitudinal study to examine the independent impact of rostering on access, as a large cohort of practices 

initially adopted patient rostering (i.e., the eFFS practice model) and then later implemented a blended 

capitation payment model (the Blended Capitation practice model).  The proposed study aims to examine 

the impact of the adoption of a rostering (i.e., eFFS model) model on patient access, continuity, and 

coordination of specialized care.  
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Chapter 3 

 

The Impact of the Adoption of a Patient Rostering Model on Primary Care Access and 

Continuity of Care 
 

3.1 Background 

Greater access to high quality primary care services results in improved patient health status, 

increased patient satisfaction, decreased use of hospital resources, and a reduction in overall health system 

costs [1–4]. In the early 2000s, many nations worldwide initiated primary care reforms in an effort to 

improve primary care access and overall quality of care. Many strategies targeted team structure and 

changes in remuneration including the introduction of capitation payments, incentive fees, and targeted 

bonuses.  

A key component of these new models is patient rostering, in part because the new strategies 

required that patients of physicians be identifiable. Patient rostering (or patient enrolment) is widely 

considered to be a cornerstone of a high performing primary care system and is currently a key 

component of family practice models in countries such as Australia, Canada, the Netherlands, Norway, 

New Zealand, the United Kingdom, and the United States [5]. Patient rostering is a process by which a 

patient formally registers with a physician (or practice). Through this agreement, the physician (or 

practice) agrees to provide comprehensive care for their patients, while patients agree to only seek care 

from their rostered physician unless traveling or in an emergency [6]. Adoption of patient enrolment 

models also often require physicians to work in groups and collectively provide extended clinical hours 

(i.e., evenings, weekends, or holidays) for better access [6]. 

Rostering is thought to help foster accountability, as a given provider has a well-defined patient 

population for which they are responsible [6]. Furthermore, ongoing access to the same provider over 

time, which is facilitated through rostering, is perceived to enhance the patient-provider relationship and 

improve continuity of care [6]. Consistent evidence has shown that increased continuity is associated with 
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improved patient outcomes, increased patient satisfaction, improved coordination of specialist care, 

reduced hospitalizations and emergency department use, and decreased overall healthcare costs [7–12].    

Although it is believed that rostering improves continuity, access, and coordination of specialist care, few 

studies have examined this relationship.  Several cross sectional studies have compared measures of 

access between different enrolment models [13–16]. For example, Glazier et al reported that eFFS 

practices had more after hours care, less emergency room visits, and were caring for patients with higher 

morbidity [13]. International longitudinal studies have reported the impact of fee for service practices  

adopting capitation-based enrolment models, however, none attempted to disentangle the potential impact 

of patient rostering from that of the change in remuneration [5, 17, 18].  

In Ontario, Canada’s most populous province, a number of new models of primary care were 

introduced in the early 2000s [19]. Practices had the choice to transition from a traditional fee-for-service 

(tFFS) model to a patient enrolment model involving capitation-based payments or they could maintain 

their fee for service payment structure by transitioning to an enhanced fee for service (eFFS) model that 

provided increased payments for patients who were rostered [13, 20–22]. Table 1 summarizes the key 

distinguishing features of each model type [21]. Upon implementation of these new models, a large 

cohort of practices initially adopted patient rostering alone (ie, the eFFS model) and then later 

implemented a capitation payment model. The roll out of new primary care models with the sequential 

adoption of features provides an ideal setting to examine the independent impact of rostering on access 

and continuity.  

We conducted a population level study to examine the impact of the adoption of a patient 

rostering model (i.e., eFFS) from a tFFS model across Ontario on patient access, continuity of care, and 

coordination of specialist referrals.  
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3.2 Methods 

3.2.1 Study Design 

We conducted a population-based longitudinal study in order to examine the impact of 

transitioning from a traditional fee for service (tFFS) model to the enhanced fee for service (eFFS) model. 

This study looked at outcome measures on a yearly basis before and after practices adopted the eFFS 

model using health administrative data housed at the Institute for Clinical Evaluative Sciences (ICES) 

from April 1st, 2000 to March 31st, 2013. This study was approved by the institutional review board at 

Sunnybrook Health Sciences Centre, Toronto, Canada and the Queen’s University Health Sciences and 

Affiliated Teaching Hospitals Research Ethics Board, Kingston, Canada  

3.2.2 Setting 

From 2002 to 2006, the Ontario government introduced various new primary care models with 

differing physician payment and organizational structures to encourage physicians to shift away from the 

traditional FFS model (Table 1).  

In an attempt to promote patient rostering, the Ontario government introduced two eFFS models – 

The Family Health Group and the Comprehensive Care Model. In the eFFS model, physicians are 

strongly encouraged to roster patients, but are not required to offer enrolment to all patients [23]. 

Physicians in this model receive the majority of their payment through traditional fee-for-service billing, 

although additional premiums can be obtained for delivering specific preventive care (e.g., pap smear, 

mammograms, flu shots, colorectal screening) and chronic disease management services (diabetes and 

chronic heart failure) for rostered patients only [24]. Physicians receive a fee for each patient they roster 

in their first year ($5 per patient) and a more substantial payment (i.e., $110 - $180 depending on patient 

age) for enrolling new patients that do not have a family physician (i.e., ‘orphaned’ patients) [25]. 

Furthermore, physicians receive a small monthly comprehensive care fee per rostered patient and a 10% 

increase in the amount paid for included core comprehensive FFS codes [25]. Physicians are contractually 
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obligated to provide after-hours care for rostered patients, and those in Family Health Groups must work 

in a group of three or more physicians [25].  

 

3.2.3 Data Sources 

All health administrative databases required to carry out the analyses in this study were stored at 

the Institute for Clinical Evaluative Sciences (ICES). These datasets were linked using unique encoded 

identifiers and analyzed at the Institute for Clinical Evaluative Sciences (ICES) at Queen’s University. 

Databases at ICES have the advantage of near-complete population coverage (the lowest is OHIP with 

approximately 94% of visits) [26].  A list of the datasets used in this study are summarized in Appendix 

A, Table A1. 

Family physicians that transitioned to eFFS were identified along with their profile using the 

ICES Corporate Provider Database (CPDB), which captures physician socio-demographic information, 

their practice model, and location. The Ontario Health Insurance Program database captures all provider 

billing claims for the provision of care to residents of Ontario who are eligible for insurance coverage. 

The OHIP database was used to obtain information on referrals to medical specialists. 

 

The Registered Person’s Database captures patient demographic information, including age, sex 

and postal code for those that are eligible for health insurance coverage in Ontario. The National 

Ambulatory Care Reporting System (NACRS) provides information on all emergency room encounters.  

 

3.2.4 Study Population 

An open cohort of family physicians who transitioned from tFFS to eFFS was created, whereby 

physicians could enter the cohort at any time during the study period. Once a physician entered the 
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cohort, they were followed longitudinally, with their exposure and outcome (see Study outcomes) data 

being tracked on an annual basis.  

We identified family physicians who transitioned from tFFS to an eFFS model at any point 

between April 1st, 2003 and March 31st, 2013 using the ICES Corporate Physician Database, which 

contains information about their practice model, location, and sociodemographic characteristics. We 

excluded physicians who were not providing comprehensive family medicine during a given study year 

(i.e., identified as a specialist in the Corporate Provider Database or billed OHIP for fewer than 8 of the 

18 standard primary care fee schedule codes within a given year), had fewer than 100 patients under their 

care, or had a prolonged absence during a given study year (8 weeks or greater). Furthermore, using the 

primary practice location for each physician using the Corporate Provider Database, we limited the study 

to urban physicians as 78% of physicians that transitioned to eFFS were practicing in urban centres and 

since there are significant contextual differences related to access based on rurality.  

For each study year, we identified the group of patients that were under the care of individual 

study physicians. Patients were included in the study if they had a valid Ontario Health Insurance Plan 

number and were alive and attributed to a study physician as of March 31st of the fiscal year being 

examined. Patients were attributed to the physician that billed the largest dollar amount of primary care 

services for their care over a two year period (‘virtual’ attribution method) using the Ontario Health 

Insurance Program database, which captures all provider billing claims for the provision of care to 

residents of Ontario who are eligible for insurance coverage. Since CAPE only identifies rostered patients 

for the eFFS practices in this study and not tFFS, we used the ‘virtual’ attribution method to create 

provider rosters both pre- and post-transition despite the fact that the Client Agency Program Enrolment 

(CAPE) database tracks official patient enrolment for eFFS practices. This was done to avoid differential 

misclassification across patients before and after the transition to eFFS.  
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In addition, patients were excluded if they did not have a primary care visit to their family 

physician for two consecutive years (i.e., during the year of interest and the year prior). Eligible patients 

were subsequently linked to the Registered Person’s Database, which captures patient demographic 

information, including age, sex and postal code for those that are eligible for health insurance coverage in 

Ontario.  

To ensure the pre-transition phase was adequately captured, we then excluded physicians with 

less than four years of pre-transition data. Similarly, physicians with less than two years of post-transition 

data were excluded. This occurred because the physician transitioned within that period from eFFS to 

another model, or because they moved from the province. Follow up of physicians was discontinued 

when they transferred out of the eFFS model.  

3.2.5 Study Outcomes 

We assessed measures of continuity of care, coordination of specialist care, and primary care 

access.   

Relational continuity of care was assessed using the Usual Provider of Care Index (UPC). UPC is 

a patient level outcome that looks at the percentage of primary care visits to the main provider relative to 

all primary care visits over a two year period (i.e., fiscal year of interest and the year prior) [27]. Patients 

with less than three visits over the two year span were excluded from the analysis, as data for these 

patients tend to cluster around 0%, 50%, and 100%, which has been shown to impact the reliability of this 

measure [28]. The UPC index is a validated measure that is commonly used to assess continuity [29].  

 

In order to assess coordination of specialist care, we developed a referral index (RI). RI is a 

physician level measure that represents the percentage of total primary care referrals for a physician’s 

roster made by the main provider (i.e, as opposed to referrals made by walk-in physicians or other family 
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physicians) (source: OHIP). Since diagnostic radiology makes up a large percentage of all referrals and 

does not represent a traditional referral per se, they were excluded from this metric.  

  

Lastly, access was assessed using non-urgent emergency department (ED) visits. Non-urgent ED 

visits is a commonly used proxy for primary care access [21, 30, 31]. Specifically, this study looked at the 

number of emergency department (ED) visits (Source: NACRS) for family practice sensitive conditions 

(FPSCs) on the patient level. These ED visits are for health conditions that are less urgent and have less 

than a 1% chance of an inpatient visit, and thus, represent conditions that would more appropriately be 

handled in a primary care setting [32]. This measure was established by the Health Quality Council of 

Alberta, and has been used as a proxy measure for primary care access by organizations such as the 

Canadian Institute of Health Information.  Since there was a coding change in NACRS in 2002 that would 

have impacted this outcome, we only looked at data for this outcome from 2003 to 2013. Since the 

percentage of individuals across Ontario that have a FPSC ED visit is quite low, and the majority that do, 

only have a single visit, this outcome measure was treated as a dichotomous outcome.  

 

3.2.6 Analysis  

We used mixed-effects segmented linear and logistic regressions were used to examine changes in 

outcomes while controlling for patient and provider contextual factors.  This approach divides the data 

into pre- and post-intervention periods, determining separate intercepts and slopes for each time period 

[33]. Statistical tests were used to compare the intercepts and slopes of each line to see if the transition to 

eFFS resulted in a change in outcome measures that was significantly greater than any underlying secular 

trend. 

The general form of the segmented regression models used in this study were as follows: 

Yt = βo +  β1 timet + β2 Modelt + β3*time_after_model_transitiont + et 
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Where, Yt is the outcome measure of interest (i.e, UPC, RI, Log(FPSC ED Visit)) for a given 

year t; time is a continuous variable from 0 to 13 indicating temporal time from the year 2000 to 2013; 

Model is a dichotomous variable indicating the model as either tFFS (Model = 0) or eFFS (Model = 1);  

time_after_model_transition is a continuous variable counting the number of years after transition to the 

eFFS model (coded as zero before the transition and then 1,2,3, etc after the transition) [33].  

We carried out an intent-to-treat analysis. Previous studies have shown that a portion of patients 

(approximately 15%) opt not to formally roster with their physicians after they transition to enrollment 

models. Since the intent of the Ontario Government was to have all patients rostered, these patients were 

kept in the main analysis to carry out an intent-to-treat analysis. All models accounted for the clustering 

of patients to providers using a generalized mixed effects model. The intercept, time, model, and 

time_after_model_transition variables were all assigned as random effects in all models to deal with the 

heterogeneity within the data across physicians.   

A secondary analysis was done to compare the impact of the transition to eFFS on early versus 

late adopters of the new model, as previous studies have demonstrated differences between both groups 

[24]. An interaction term for early adoption (i.e, early_adoption = 1 for physicians that transitioned 

between 2004 to 2006, early_adoption = 0 for those that transitioned from 2007 to 2011) was added to 

each model to examine if there was a differential impact on early versus late adopters of the eFFS model. 

Plots of these analyses were created by setting patient and provider factors to their mean and mode values.  

A multivariate logistic regression model was used to assess FPSC ED visits, while a multivariate 

linear regression was used for continuous measures (i.e., UPC, RI). All models adjusted for both patient 

(age, sex, socioeconomic status via neighbourhood income quintile, urban/rural residence, case mix) and 

provider (sex, years since graduation, foreign medical training, and total number of patients under the care 

of each physician) level contextual factors as they have all been shown to impact access, continuity, and 
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specialist referrals in previous studies. All analyses were conducted using SAS, Version 9.3, SAS 

Institute Inc.  

3.3 Results 

There were 3,291 physicians included in this study (Appendix B). The majority of these 

physicians transitioned between 2004 to 2006 (n = 2,832), were male (63.5%), and were Canadian trained 

(76.0%). They had an average panel size of 1,478 (Standard deviation (SD) 645) and had been in practice 

24.7 (SD 9.5) years during their transition year. The patient profile of these physicians during the 

transition year is shown in Table 2.  

Table 3 presents the results of the regressions accounting for the clustering structure of the data 

only (i.e., unadjusted model) and adjusted models examining the change in UPC index following the 

transition from tFFS to eFFS. After adjustment for provider and patient level factors, the UPC index 

showed a slight trend towards decreasing continuity over time (0.27%/year (95% confidence interval (CI): 

-0.34 to -0.21)) in the years prior to the transition, a trend that appears to have intensified post transition 

by an additional 0.59%/year (95% CI: -0.69 to -0.49) (p<0.0001). There was minimal change in UPC 

during the year of transition (0.39, 95%CI 0.23 to 0.55, p<0.0001). A physician having transitioned in 

2004 would have had a drop of 8.6% in UPC over the following 10 years. Figure 1 presents the adjusted 

segmented regression model for the UPC for the overall model and also for the early and late adopters. 

Early adopters had a 7.02% (95% CI: 5.98 to 8.06, p<0.0001) higher baseline UPC than the late adopters.  

Similar to the overall UPC analysis, the post-transition UPC rate decreased relative to the pre-transition 

slope for both the early (-0.724%/year, 95%CI: -0.990 to -0.458) and late adopters (-0.570%/year, 95% 

CI: -1.12 to -0.018). UPC index was higher for providers that were male, Canadian trained, had larger 

panel sizes, and more years since graduation and for patients that were male, older, and healthier.  

Trends observed for RI were very similar to those observed for the UPC index (Table 4). After 

adjustment for provider level factors, the RI slope was negligible over time prior to transition. Following 
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the transition, RI decreased by 0.34%/year (95% CI: -0.43 to -0.24, p<0.0001). Figure 2 compares the 

impact of the transition from tFFS to eFFS between the early and late adopters. The early adopters had a 

9.17% (95% CI: 7.91 to 10.43, p<0.0001) higher baseline RI than the late adopters.  Following the 

transition, the RI decreased relative to the pre-transition slope in a manner that was similar between the 

late (-0.273, 95% CI: -0.533 to -0.013) and early adopters (-0.318, 95% CI: -0.857 to 0.220). RI was 

higher for providers that were male, Canadian trained, had larger panel sizes, and more years since 

graduation 

Prior to transitioning, the odds of FPSC emergency department visits was increasing by 1.02 

(95% CI: 1.015 to 1.021) fold per year. Following the transition, the odds of a FPSC emergency 

department visit was only increasing by 1.007 (95% CI: 1.001 to 1.013)  fold per year, which was a 

minimal decrease but was statistically significant (p<0.0001). Figure 3 plots the results of the segmented 

regression for the entire population and for both the early and late adopters. As can be seen from these 

plots, the level of FPSC emergency department visits remained fairly stable following the transition.  

3.4 Discussion 

This comprehensive population-based analysis showed that measures of continuity of care and 

coordination of specialized care experienced a small decrease upon transition from tFFS to a patient 

rostering eFFS model. The transition had statistically significant change on FPSC emergency department 

visits, however, these changes were of minimal clinical significance.  Although several previous cross-

sectional studies have compared measures of access and continuity between different primary care 

models, this is the first longitudinal study to examine the impact of the adoption of a rostering model on 

measures of continuity, coordination of specialty care, and access [13, 16].   

Following the transition to eFFS, the UPC began decreasing by an additional 0.59%/year (95% 

CI: -0.69 to -0.49, p<0.0001) compared to the pre-transition rate.  This is likely due in part to the change 

in group structure experienced by physicians once they transitioned to an eFFS model. As mentioned 
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above, physicians within this eFFS model were required to work in groups (i.e., a minimum of 3 

physicians per group) and share after-hours coverage, which required physicians to see patients rostered 

under other group members. Thus, in cases where a patient may have previously waited until the next day 

to see their regular provider in a tFFS model, the eFFS model allowed them to see another provider in the 

after-hours clinic which would allow for more timely care but decreases the UPC index. Since data about 

group practices was not available for tFFS practices (see study limitations), we were not able to do an 

analysis for group practice level continuity. We looked at group level continuity post-transition and found 

that during the year 2013, the group level UPC was 5.5% higher than the provider level continuity for that 

year (Appendix D). This difference makes up for the decreased UPC observed in Figure 1 following the 

transition to eFFS (i.e, 4.2% decrease from 2006 to 2013).  

 

Continuity of care has been shown to be associated with decreased hospitalizations and 

emergency department use, increased patient satisfaction, and improved patient outcomes [7–9, 11, 34]. 

For example, a recent 17-year prospective cohort study in Amsterdam showed that those with low versus 

high provider level continuity had an increased risk of mortality [11]. Also, previous studies have shown 

that a 10% increases in UPC correlates with a 2% reduction in preventable hospitalizations and a 6-8% 

decrease in emergency room utilization [35, 36]. The majority of benefits of continuity studied to date 

have focussed on provider level continuity with much less evidence demonstrating the benefits of practice 

level continuity [37].  Of those studies that have examined both levels of continuity, current evidence 

suggests that those having a usual provider of care as opposed to simply having a regular practice site 

results in improved preventive care [8], diabetes care [38], reduced medication duplication [39], and 

increased patient satisfaction [40].  The above demonstrates the importance of maintaining an ongoing 

relationship with the same provider over time.  

Similarly, there was a small decrease in RI following the transition to the eFFS model. This is not 

surprising given the observed decrease in UPC. As patients see more physicians, one would expect that 
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there is an increased likelihood that patients receive specialist referrals from multiple providers. Previous 

evidence has shown that non-assigned primary care providers have an increased likelihood of referring a 

patient to a specialist relative to their primary family physician [41]. The link between continuity of care 

and coordination of specialist care has been demonstrated in the past. For example, a study by O’Malley 

et al. (2009) found that family physicians whose patients had higher continuity of care were better 

informed about recent specialist visits and more consistently discussed these visits with their patients than 

those with lower continuity [42].     

Although the transition to eFFS increased the number of patients in Ontario with a regular family 

doctor and offered after hours care, this minimally decreased the utilization of ED for less urgent 

presentations [22]. For example, using data for all of Ontario in 2013/2014, the change observed in FPSC 

ED visits per year due to the transition would equate to 6 fewer visits per 10,000 Ontarians [22]. 

Although previous cross sectional studies have demonstrated that patients in eFFS models visit 

emergency rooms less than other models in Ontario [13], this is more likely related to the characteristics 

of the providers (and their patients) who self-selected into an eFFS practice, as opposed to the model 

itself. The findings in this study demonstrating little impact on FPSC ED visits is in line with other 

Ontario-based studies [20]. Although adoption of the eFFS model was meant to allow patients to receive 

more timely access, evidence from recent studies highlights that there was no improvement in a patients 

ability to obtain same-day access [23, 22]. This appears to be due in part to the implementation and 

monitoring of after-hours care in the province [23]. An evaluation conducted by the Auditor General of 

Ontario in 2011 highlighted several concerns with the manner in which physicians in enrolment models 

were providing after-hours care [23]. Group practices were obligated to provide at least one three hour 

block of after-hours care per week for each physician to a maximum of five blocks within a week [23]. 

However, 53% of eFFS had more than five members, meaning that larger groups were not necessarily 

providing proportionately greater after hours care. Also, the Auditor General highlighted that ongoing 

monitoring to ensure practices were meeting these obligations needed to be improved as only 74% of the 
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eFFS practices were found to be providing after-hours care in accordance with their contractual 

requirements [23]. Lastly, even though most  eFFS groups were operating out of multiple practices sites, 

after-hours services were only required at a single site which may not have been convenient for all 

enrolled patents in the group [23].   

Furthermore, although there is evidence that improved access to primary care reduces less urgent 

emergency department utilization, there is a growing body of evidence which demonstrates that there are 

other important factors involved including the complex nature of individual decision making on when the 

emergency department is needed [43, 44]. For example, a recent Ontario-based study done by Green et al. 

patients decision to visit the emergency department was primarily related to the fact that they felt that it 

was medically necessary and less to do with difficulty accessing their primary care physician [43]. Thus, 

although the eFFS model offered after hours care and physicians within these models were working more 

often, this did not impact FPSC ED visits. 

Lastly, there were significant differences between the early and late adopters of the eFFS model, 

particularly with respect to UPC and RI. In both cases, the early adopters had significantly higher baseline 

performance (i.e, UPC and RI) relative to the late adopters. Also, immediately following the transition, 

the late adopters saw a significant increase in their UPC and RI levels, whereas this was seen to a lesser 

extent in the early adopters. The differences between both groups in UPC and RI diminished during the 

duration of the study timeframe. This is likely due to the fact that those providers whose practices were 

more established and had to change their practices to a lesser extent to transition to eFFS were more likely 

to be in the early adopter group [24]. Since the late adopters had lower baseline levels, they had more 

opportunity for growth and thus, they had a greater increase in performance immediately following the 

transition [24]. That being said, it appears that as newly formed eFFS groups got more settled and 

comfortable within their new models, they likely began sharing patients amongst one another which 

played a role in slope for both the UPC and RI measures decreasing in subsequent years following the 
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transition. Similar findings have been seen in past studies as early adopters tend to have higher baseline 

performance [24] . For example, a study conducted by Kantarvic et al. looked at changes in practice 

patterns following physician transitions from tFFS to eFFS in Ontario. Overall, this study found that 

physicians in Ontario were more productive after transitioning from tFFS to eFFS as measured by number 

of services delivered, number of visits, and also distinct patients seen. This study also found that the early 

adopters of the eFFS model in Ontario had higher baseline productivity, with the transition having a 

greater impact on the later adopters [24]. Also, the study provided evidence that indicated that practices 

likely began altering their practices the year prior to transitioning, which may explain the sudden jump in 

UPC and RI seen for the late adopters in this study.  

3.5 Strengths and Limitations 

This study has a number of important strengths. This study uses administrative databases that has 

near complete population coverage (the lowest is the OHIP database with 94% completion) which 

minimizes participation bias and ensures that this study is adequately powered to detect clinically relevant 

changes in outcomes [26].  Collectively, the databases housed at ICES provide a wealth of information on 

the patient, provider, and practice level, which allowed for appropriate adjustment within regression 

models.  Furthermore, this broad spectrum of data allowed us to look at diverse measures of access to 

provide a comprehensive assessment of the impact of the adoption of the eFFS enrolment model on 

access. This was a longitudinal study that utilized data over a thirteen year period, and thus, allows for 

insights into potential causation. Lastly, the staggered nature of the adoption of eFFS model and then 

capitation models in Ontario facilitated the ability of this study to look at the impact of the adoption of 

patient rostering in isolation of a change to a capitation payment approach.  

There are also several limitations. This study utilized a quasi-experimental design that does not 

adequately control for temporal changes as can be done in a well-designed randomized control trial.  That 

being said, the offset in the transition to eFFS allowed us to control for potential temporal changes as late 
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adopters acted as temporal controls for early adopters. That being said, this approach assumes that early 

and late adopters have similar underlying secular trends and would experience sudden changes the same 

way, which is not always the case, and thus, we are unable to definitely conclude causation of any of 

these findings. This is a common limitation of studies examining policy changes in which RCTs are not 

feasible.  

As was mentioned above, one potential reason for the observed downward trend in the physician 

level UPC measure was that physicians where sharing more care responsibilities with their team 

members. Thus, it would have been valuable to do an analysis of a practice level UPC to see if rostering 

improved overall continuity within the practice. Although information on practice groups is readily 

available through the Client Agency Program Enrolment (CAPE) database for those in eFFS models, 

there is no validated approach to identify potential groups in tFFS practices. Although it is likely that 

some physicians that shared practice space also saw each other’s patients in tFFS practices, this was not a 

formalized grouping prior to the switch to an enrolment model. As such, we were limited in our ability to 

assess the impact of the adoption of a rostering model on practice level continuity. That being said, as 

mentioned above, there is evidence that provider level continuity is more important for patient satisfaction 

and outcomes [8, 38, 40], making these findings highly relevant.  

Furthermore, the current method used to identify patients in tFFS practices and non-rostered 

patients in the eFFS practices is the ‘Virtual Rostering’ method. This method has been used in previous 

studies and is the accepted reporting method of the MOHLTC [45, 46]. We anticipate that utilization of 

this approach resulted in random error in attributing patients to their family physician.  Previous work 

from our group has shown that this misattribution can be as high as 15%[47]. Although the Client Agency 

Program Enrolment (CAPE) database identifies all patients that are rostered to a given physician, we used 

the ‘Virtual rostering’ for all patients in this study irrespective of their enrolment status or model in order 
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to avoid any differential misclassification across patients before and after they transitioned to the eFFS 

model.  

Lastly, this study only includes data from a single province. Although other provinces and 

countries have also adopted rostering, different regions and countries may have slight variations in how 

these reform elements are structured. For example, patient’s that are enrolled to a physician in Norway are 

charged a fee each time they visit an external physician without a valid reason. This slight variation may 

impact outcomes such as continuity in a manner that is quite different from the results seen in this study. 

As such, this factor may impact the external validity of our findings.  

3.6 Conclusions 

This study examined the impact of transitioning from a tFFS model to an eFFS patient rostering 

model on access, continuity, and coordination of specialist care. A long held belief has been that patient 

rostering models that offer after-hours care help improve patient-provider continuity and have the 

potential to reduce non-urgent emergency department visits that could be managed in a primary care 

setting. The results from this study demonstrated that the adoption of an eFFS patient rostering model 

resulted in decreased provider level continuity and coordination of specialist care, and had little impact on 

FPSC ED visits. As physicians began sharing patients with other eFFS group members, this likely 

increased timely access to care but decreased provider level continuity of care. In Ontario, over $1 billion 

per year was spent on the adoption of these new models, and as such, it is of importance to clearly 

understand the impact that these new models had on patient care. Although this model has been shown in 

previous studies to enhance physician productivity, future studies should examine what impact the 

observed changes in continuity and coordination of specialist referrals has had on patient outcomes. Also, 

other models in Ontario involve capitation payments and access bonuses, and as such, it would be of 

interest to see if these features impacted access and continuity in a manner that was different than the 

model investigated in this study.  
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3.9 Tables and Figures 

 

Table 1. Comparison of primary care models in Ontario, Canada 

Elements Fee for service Enhanced FFS Blended Capitation 

Primary Care Model Traditional FFS Family Health Group 
Comprehensive Care 
Model 

Family Health Network 
Family Health 
Organization 
Family Health Team 

Group Size No minimum Minimum 3* Minimum 3 

Physician 
Reimbursement 

Fee for service Blended fee for service Blended capitation 

Enrolment None Optional Required 

After hours care  No requirement Required* (one 3 hour 
session in 
evening/weekend per 
physician per week up 
to 5 sessions) 

Required (one 3 hour 
session in 
evening/weekend per 
physician per week up 
to 5 sessions) 

Access bonus (loss of 
bonus payment for 
outside primary care 
use) 

No No Yes 

*only 1 physician in a Comprehensive Care Model 
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Table 2: Physician and Patient Characteristics during the year of transition 

Characteristic N Percentage (%) 

Physicians 

Sex    

Male 2,088 63.5 
Female 1,203 36.5 

Canadian Trained 2502 76.0 

Panel size   

<500 129 3.9 

500-999 676 20.5 

1000-1999 1,834 55.7 

2000-2999 580 17.6 

>3000 72 2.2 

Years since Grad (mean, SD) 24.7 (9.5)  

Patients 

Sex   

Male 1,655,749 43.6 

Female 2,143,143 56.4 
Age (mean, SD) 41.4 (22.07)  

</=19 750,427 19.8 

20-39 956,271 25.2 

40-59 1,264,563 33.3 

60-79 677,578 17.8 

>/=80 150,053 4.0 
Rurality    

Urban 3,528,411 92.9 

Sub-urban 228,313 6.0 

Rural 34,190 1.0 

Missing 7,978 0.02 
Income Quintile*   

1 726,353 19.1 

2 750,767 19.8 

3 753,366 19.8 

4 773,195 20.4 

5 788,390 20.8 

Missing 6,821 0.2 
Adjusted Clinical Group (ACG)Ɨ   

0 47,988 1.3 

1-4 1,395,673 36.7 

5-9 1,901,853 50.1 

10+ 453,378 11.9 
*income quintile represents the rank of the patient’s total household income based on the aggregate census data derived from postal code. The first quintile 
represents the highest incomes. Ɨ Adjusted Clinical Groups (ACG) quantifies morbidity by grouping patients based on age and gender and all medical diagnoses in a 
given year. Those in group three represent represents those with the greatest morbidity 
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Table 3: Unadjusted and adjusted segmented linear regression results examining impact of transition from tFFS to eFFS on UPC index 

 Unadjusted Model Adjusted Model 

Parameter Estimate 95% CI P-Value Estimate 95% CI P-Value 

Intercept (baseline UPC) 75.9 75.5 to 76.3 <0.0001 57.2 56.3 to 58.1 <0.0001 
Pre-intervention slope (secular trend, per year) 0.35 0.30 to 0.41 <0.0001 -0.27 -0.34 to -0.21 <0.0001 
Change in intercept (immediate impact) 0.42 0.45 to 0.58 <0.0001 0.39 0.23 to 0.55 <0.0001 
Change in slope (gradual effect, per year) -0.72 -0.82 to -0.61 <0.0001 -0.59 -0.69 to -0.49 <0.0001 
Female physician -1.05     -1.05 -1.80 to -0.29 0.007 
Physician panel size            

<500       0    
500-999       4.10 3.97 to 4.23 <0.0001 

1000-1999       6.83 6.68 to 7.37 <0.0001 
2000-2999       7.52 7.37 to 7.67 <0.0001 

>3000       8.16 7.99 to 8.34 <0.0001 
Foreign Trained       -2.59 -3.47 to -1.70 <0.0001 
Years since graduation       0.43 0.39 to 0.47 <0.0001 
Patient age       0.30 0.30 to 0.30 <0.0001 
Female patient       -0.96 -0.97 to -0.94 <0.0001 
Adjusted Clinical Group (ACG)Ɨ            

0       0    
1-4       -2.60 -2.66 to -2.55 <0.0001 
5-9       -6.10 -6.16 to -6.05 <0.0001 
10+       -9.18 -9.24 to -9.12 <0.0001 

Income Quintile*            
1       0    
2       -0.002 -0.021 to 0.018 0.88 
3       -0.29 -0.31 to -0.27 <0.0001 
4       -0.36 -0.38 to -0.34 <0.0001 
5       -0.37 -0.39 to -0.35 <0.0001 

Patient rurality            
Urban       0    

Suburban       -0.26 -0.29 to -0.23 <0.0001 
Rural       -1.41 -1.48 to -1.35 <0.0001 

*income quintile represents the rank of the patient’s total household income based on the aggregate census data derived from postal code. The first quintile represents the highest incomes. 
Ɨ Adjusted Clinical Groups (ACG)  quantifies morbidity by grouping patients based on age and gender and all medical diagnoses in a given year. Those in group three represent represents those with 
the greatest morbidity 
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Table 4: Unadjusted and adjusted segmented linear regression results examining impact of transition from tFFS to eFFS on RI 

 Unadjusted Model Adjusted Model 

Parameter Estimate 95% CI P-Value Estimate 95% CI P-Value 

Intercept (baseline RI) 81.7 81.2 to 82.3 <0.0001 60.6 59.4 to 61.8 <0.0001 

Pre-intervention slope (secular trend, per year) 0.52 0.45 to 0.59 <0.0001 -0.0014 -0.078 to 0.075 0.97 

Change in intercept (immediate impact) 0.41 0.21 to 0.62 0.0001 0.29 0.04 to 0.54 0.02 

Change in slope (gradual effect, per year) -0.43 -0.50 to -0.36 <0.0001 -0.34 -0.43 to -0.24 <0.0001 

Female physician        4.22 3.29 to 5.15  <0.0001 

Physician panel size            

<500      0    

500-999      9.27 8.81 to 9.73 <0.0001 

1000-1999      12.6 12.1 to 13.1 <0.0001 

2000-2999      13.4 12.8 to 14.0 <0.0001 

>3000      14.1 13.1 to 15.1 <0.0001 

Foreign Trained       -6.4 -7.5 to -5.4 <0.0001 

Years since graduation       0.52 0.47 to 0.57 <0.0001 
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Table 5: Unadjusted and adjusted segmented logistic regression results examining impact of transition from tFFS to eFFS on FPSC ED Visits 

 Unadjusted Model Adjusted Model 

Parameter Estimate# 95% CI P-Value Estimate 95% CI P-Value 

Intercept (baseline ED) -3.51 -3.53 to -3.50 <0.0001 -3.28 -3.33 to -3.23 <0.0001 
Pre-intervention slope (secular trend, per year) 0.015 0.013 to 0.019 <0.0001 0.018 0.015 to 0.021 <0.0001 
Change in intercept (immediate impact) -0.011 -0.014 to -0.0070 0.0098 -0.010 -0.018 to -0.0020 0.0128 
Change in slope (gradual effect, per year) -0.010 -0.014 to -0.0068 <0.0001 -0.011 -0.014 to -0.0080 <0.0001 
Female physician       -0.041 -0.089 to -0.022 0.0123 
Physician panel size          

<500       0   
500-999       -0.021 -0.055 to -0.060 0.015 

1000-1999       -0.030 -0.067 to -0.015 0.0018 
2000-2999       -0.070 -0.098 to -0.042 <0.0001 

>3000       -0.074 -0.110 to -0.039 <0.0001 
Foreign Trained       -0.23 -0.27 to -0.19 <0.0001 
Years since graduation       0.0058 0.0040 to 0.0080 <0.0001 

Patient age       -0.021 
-0.022 to -0.021 

 <0.0001 
Female patient       -0.047 -0.051 to -0.044 <0.0001 
Adjusted Clinical Group (ACG)          

0       0   
1-4       0.20 0.19 to 0.21 <0.0001 
5-9       0.79 0.77 to 0.80 <0.0001 
10+       1.53 1.52 to 1.56 <0.0001 

Income Quintile*          
1       0   
2       -0.12 -0.12 to 0.11 0.88 
3       -0.194 -0.200 to -0.189 <0.0001 
4       -0.256 -0.261 to -0.251 <0.0001 
5       -0.333 -0.338 to -0.327 <0.0001 

Patient rurality          
Urban       0   

Suburban       0.65 0.64 to 0.65 <0.0001 
Rural       1.31 1.29 to 1.31 <0.0001 

# Estimates represent the log odds of an FPSC ED visit 
*income quintile represents the rank of the patient’s total household income based on the aggregate census data derived from postal code. The first quintile represents the highest incomes. 
Ɨ Adjusted Clinical Groups (ACG)  quantifies morbidity by grouping patients based on age and gender and all medical diagnoses in a given year. Those in group three represent represents those with 
the greatest morbidity 
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Figure 1: Comparison of the impact of the transition from tFFS to eFFS on UPC index between early, late, and the 

overall population. 
(note: *for female patient that is 41, 5th income quintile, 2nd quintile for acg, with a male Canadian trained physician with a panel size 

between 1000 and 1999 who graduated 25 years ago) 
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Figure 2: Comparison of the impact of the transition from tFFS to eFFS on RI between early, late, and the overall 

population. 
(note: for male Canadian trained physician with a panel size between 1000 and 1999 who graduated 25 years ago) 
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Figure 3: Comparison of the impact of the transition from tFFS to eFFS on the odds of an FPSC ED visit between 

early, late, and the overall population. 
(note: *for female patient that is 41, 5th income quintile, 2nd quintile for acg, with a male Canadian trained physician with a panel size 

between 1000 and 1999 who graduated 25 years ago) 
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Chapter 4 

Discussion 

 

The aim of this comprehensive population-based analysis was to examine the impact of the 

transition from a tFFS model to a patient rostering eFFS model on continuity of care, coordination of 

specialist referrals, and access to primary care. Findings from this study showed that continuity of care 

and the coordination of specialist care had a minor decrease following the transition from tFFS to an eFFS 

model. The transition had statistically significant change on FPSC emergency department visits, however, 

these changes were of minimal clinical significance.  Although several previous cross-sectional studies 

have compared measures of access and continuity between different primary care models, this is the first 

longitudinal study to examine the impact of the adoption of a rostering model on measures of continuity, 

coordination of referrals, and access [1, 2].  The following section aims to supplement the discussion 

section from Chapter 3 and to propose potential future studies. 

4.1 The Impact of Transitioning from tFFS to eFFS on Continuity of Primary Care 

Following the transition from tFFS to an eFFS model, the UPC index began decreasing by an 

additional 0.59%/year (95% CI: -0.69 to -0.49, p<0.0001) compared to the pre-transition rate.  Over a 10 

year period, this would correlate with a 6% decrease in the UPC index. Although a small change, it is 

important to continue to monitor this threat to continuity as better continuity has been linked to decreased 

hospitalizations and emergency department use, increased patient satisfaction, and improved patient 

outcomes [3–7].  Previous studies have shown that a 10% increases in UPC correlates with a 2% 

reduction in preventable hospitalizations and a 6-8% decrease in emergency room utilization [8, 9].  

 

As was highlighted in Chapter 3, the most likely reason for the drop in UPC was due to the fact 

that providers in the eFFS model had to work in groups and share after-hour’s coverage, requiring 

physicians to see patients rostered under other group members. This appears to have resulted in a 
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transition from provider level continuity to group level continuity. There is much less evidence 

demonstrating the benefits of practice level continuity [10], as the majority of studies have focussed on 

the provider level.  Of those studies that have examined both levels, current evidence suggests that those 

having a usual provider of care as opposed to simply having a regular practice site results in improved 

preventive care [3], diabetes care [11], reduced medication duplication [12], and increased patient 

satisfaction [13]. For example, a study by Hueston et al. compared preventive care and patient clinical 

measures for patients with diabetes who either had a regular provider versus those with a regular practice 

site [11]. Findings from this study showed that those with a regular provider had a lower average HbA1c 

(7.7% vs. 8.5%, p=0.01), higher percentage at target for diastolic blood pressure (73.2% vs. 62.7%, p = 

0.02), and were more likely to have influenza vaccination (51.8% vs. 35.6%, p=0.02) [11]. Furthermore, a 

study conducted at the Victoria Family Health Centre in London, ON surveyed a random sample of 

patients 18 and older to patient satisfaction with the care they were receiving at the clinic. The two most 

common causes of dissatisfaction amongst patients were long wait times and reduced continuity with a 

specific provider [13]. The above provide insight into the importance of receiving ongoing care from a 

single physician over time relative to practice level continuity. That being said, the aforementioned 

studies were small scale studies, and thus, further research is required in this area.  

 

To a lesser extent, the decrease in UPC may also be due to the payment structure and incentives 

that are inherent to the eFFS model. Physicians within the eFFS model receive the majority of their 

payment through traditional fee-for-service billing and receive bonus payments for each new patient they 

roster ($5/patient for a patient with a family physician or $110-$180 for an ‘orphaned’ patient with no 

family physician) [14]. Physicians also receive small monthly comprehensive care bonuses, a 10% 

increase in comprehensive fee codes, and premiums for specific preventive care and chronic disease 

services for rostered patients[14, 15]. Providers in an eFFS model are not penalized in any way if their 

patients obtain primary care services outside their rostered practice. As such, providers in the eFFS model 

have an inherent financial incentive to maximize FFS billings (i.e, productivity) and to roster new 
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patients, however, there is no incentive to maximize continuity amongst their rostered patients as 

providers are not penalized if their patients see other primary care providers. A study conducted by 

Kanteravic et al. found that physicians in Ontario were more productive after transitioning from tFFS to 

eFFS as measured by number of services delivered, number of visits, and also distinct patients seen [15]. 

By increasing their workload and the number of distinct patients they were seeing, physicians may have 

had less time to deliver all primary care services for their rostered patients, which may have contributed to 

the decrease in UPC post-transition. 

 

4.2 The Impact of transitioning to an eFFS model on coordination of specialist referrals 

Following the transition from tFFS to an eFFS model, the RI began decreasing by an additional 

0.34%/year (95% CI: -0.43 to -0.24, p<0.0001) compared to the pre-transition slope which was 

negligible. This finding was not surprising given the observed decrease in UPC. As patients see more 

physicians one would expect that there is an increased likelihood that patients receive specialist referrals 

from multiple providers. Previous evidence has shown that non-assigned primary care providers have an 

increased likelihood of referring a patient to a specialist relative to their primary family physician [16]. As 

such, as eFFS groups began sharing patients, non-assigned physicians were likely referring patients which 

likely played a role on the observed decrease in RI. 

The link between continuity of care and coordination of specialist care has been demonstrated in 

the past. For example, a study by O’Malley et al. found that 62% of patients with high continuity reported 

that their primary care provider discussed their most recent specialist referral with them compared to 48% 

in the low continuity group [17]. The decrease in RI, although small, may be of importance as past studies 

have shown that poor coordination of specialist care is linked to poorer patient outcomes, duplication of 

services, lower provider satisfaction, and lower patient satisfaction [18–21].  
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4.3 The impact of transitioning to eFFS model on FPSC ED Visits 

Although the transition to eFFS increased the number of patients in Ontario with a regular family 

doctor and those that offered after hours care, this minimally impacted the utilization of ED for less 

urgent presentations [22]. These findings are in line with another Ontario-based study which 

demonstrated no significant change in non-urgent ED visits (defined as CTAS 4 & 5) from 2004 to 2012  

[23].  

One of the goals of primary care reform in Ontario was to improve timely access and to decrease 

non-urgent ED visits that could be more appropriately managed in a primary care setting. However, 

several Ontario-based studies have shown no improvement in a patients ability to obtain same-day access 

following the implementation of these new models [22, 24]. For example, a study by Glazier et al. 

examined changes in measures of access across Ontario from 2004/05 to 2010/11 using health 

administrative data and survey data from Ontario’s Primary Care Access Survey[22]. Results from this 

study showed that attachment to a primary care provider across Ontario had increased from 91 to 95%, 

however, the proportion of patients that were able to get same or next- day access to their primary care 

provider slightly decreased from 52 to 47%. The study also reported that total ED visits remained 

constant around 39 per 100 population, while walk-in clinic use decreased from 25 to 23% [22]. 

According to the 2016 Commonwealth Fund Primary Care survey conducted in 11 countries, 44% of 

those surveyed in Ontario stated they were able to get same-or next day appointment to see a doctor or 

nurse, and only 40% felt that it was ‘very, or somewhat’ easy to obtain medical care after-hours [25]. 

The lack of improvement observed with after-hours care may have contributed to the lack of 

change seen in FPSC ED visits in this study. As was highlighted in Chapter 3, the Auditor General of 

Ontario’s report in 2011 highlighted that the lack of change in after-hours care was likely due in part to 

shortcomings in both the implementation and monitoring of after-hours care in the province (see Chapter 

3) [24].  
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Furthermore, although there is evidence that improved access to primary care reduces less urgent 

emergency department utilization, there is a growing body of evidence which demonstrates that there are 

other important factors involved including the complex nature of individual decision making on when the 

emergency department is needed [26, 27]. For example, a recent Ontario-based study highlighted that 

patient decisions to visit the emergency department was primarily related to the fact that they felt that it 

was medically necessary and less to do with difficulty accessing their primary care physician [26]. As a 

result of this mixed evidence, there continues to be a great deal of debate as to root cause of overcrowding 

in emergency departments and whether non-urgent ED visits are appropriate proxy measures for primary 

care access [28, 29].  Some have highlighted that non-urgent ED visits represent only a small percentage 

of total visits (18% in Ontario [28]) and have a negligible length of stay, and thus play a very small role in 

ED overcrowding[29]. Also, since one’s decision to visit an ED for a non-urgent issue is often 

multifactorial, it is not reasonable to anticipate that increasing after hours care will result in a change in 

ED utilization [26, 29]. Thus, although the eFFS model offered after hours care and physicians within 

these models were working more often, it may not have been appropriate to expect a change in FPSC ED 

visits. 

4.4 The impact of panel size on continuity and access 

Adjustment for panel size within the analyses conducted in this study showed that increasing 

panel size resulted in increased continuity and referral index. For both measures, the largest increase was 

seen for the smallest panel size subgroups (<500 and 500-999), whereas differences began tapering off as 

panel sizes increased beyond 1000. An Ontario-based cross sectional study examined the relationship 

between panel size and primary care quality indicators across 4,195 physicians belonging to one of three 

models (enhanced FFS, capitation/non-interprofessional team, capitation/interprofessional team) who had 

a minimum panel size of 1200 [30]. Results from this study showed that continuity had a modest inverted 

U shape with increasing panel size, with very large and small panel sizes having the lowest continuity. 

Similar to the current study, the study by Dahrouge et al. showed little difference in continuity for panel 
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sizes greater than 1200, with a modest 2.6% difference between the smallest and largest UPC scores. The 

finding in the current study showing that practices with very low panel sizes have significantly lower 

continuity is likely due to the fact that these providers were either part-time physicians just starting out 

their practices or those working as locums.  As such, patients of providers that were working part-time 

were more likely to see other providers thereby reducing their UPC levels.  

In addition, this study showed that there was a small decrease in FPSC ED visits as practice panel 

size increased. For example, the largest panel size sub-group had a 0.79 fold difference of a FPSC ED 

visit relative to the smallest group (<500). This potentially could be due to the fact that those with smaller 

panel sizes were either  working part time or had reduced hours of operation relative to those with larger 

panel sizes, thus resulting in their patients having increased use of the ED for non-urgent health issues. 

Similarly, the study by Dahrouge et al. found a similar trend, with larger panel sizes resulting in a slight 

decrease in non-urgent ER visits [30]. Other studies have found no difference in ED utilization due to 

panel size [31]. For example, a study conducted by McKee et al., looked at various primary care 

parameters and their relationship to emergency department usage in rural Northern Ireland [31]. This 

study found that panel size had little impact on emergency department visits, while distance to the 

hospital played an important role. Unlike the current study, McKee et al. looked at all ED visits and was 

done strictly in a rural setting where the utilization of ED’s is known to be very different relative to urban 

centres [30]. This is a potential explanation for the differences in findings compared with the current 

study [30].  

4.5 Less continuity for sicker patients 

Increased continuity of care has been shown to be associated with improved health outcomes and 

decreased hospitalizations amongst those with multimorbidities [32, 33]. A retrospective cohort study 

using health administrative data in Ontario found that increasing multimorbidity was associated with 

hospitalization, multiple hospitalizations, and 30-day readmissions, with the effect being less pronounced 

for those with greater continuity versus those with lesser continuity [32]. A study by Weir et al. used US 
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claims data from 2004 to 2008 to examine the impact of continuity of care and multimoribidity on health 

outcomes for patients with diabetes [33]. In patients with multimorbidity, higher continuity of care 

(UPC>/=75%) was associated with a 29% lower risk of death and hospitalization[33].   

Unfortunately, despite the importance of continuity of care for patients with multimorbidities, this 

study found that those with the greatest multimorbidity (highest ADG group) had the lowest continuity. 

Similar findings have been found in other studies [34]. For example, a retrospective cohort study using 

data from 182 general practices in England found that multimorbidity and continuity of care had an 

inverse relationship [34] .  A study conducted by van den Bussche et al. found that the number of 

providers involved with one’s care increased with the number of chronic conditions one had [35]. The 

decrease in UPC for increased multimorbidity seen in this study may be due in part to the fact that sicker 

patients required out of hours care more often when their normal provider was not available. A study by 

Flarup et al. highlighted that those with a greater number of chronic conditions were more likely to seek 

care after hours relative to other patients [36]. This is an unfortunate finding, as those with 

multimorbidities value continuity the most and are the most likely to benefit from continuity with a single 

provider who is aware of their complex medical background and is able to coordinate care between 

multiple specialists [37].  

4.6 Patients in Rural Communities have Higher Non-urgent Emergency Department Use 

Analysis of FPSC ED visits demonstrated that patients living in a rural community have a higher 

usage of the emergency department for non-urgent conditions. Specifically, those in a rural setting were 

3.7-fold more likely to visit an ED for a non-urgent reason compared to those in an urban setting.  

A 2014 CIHI study looked at FPSC visits in provinces across the country[28]. Findings from this 

study also highlighted the significantly higher percentage of ED visits for FPSC in rural settings [28]. 

Specifically, 32% of non-admission related visits were FPSC ED visits in rural areas, compared to 17% in 

urban centres. This higher rate in ED utilization is likely due to the broader range of care and primary care 

services offered in EDs in rural communities[28]. Family physicians often oversee rural emergency 
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departments and will often see their own patients in the ED for less urgent health issues[28]. Also, the 

increased usage in rural areas is likely due to limited access to other care settings[28]. This study only 

focussed on urban providers, and thus, the rural patients assessed in this study were those who had to 

travel to urban communities for primary care. As such, travelling to an after-hours clinic to see their 

provider in an urban area may have been less convenient than visiting the ED in their own community.  

4.7 Early versus late adopters 

A secondary objective of the analysis conducted in this study was to examine the impact of 

transitioning to an eFFS model on early versus late adopters of the new rostering model. Findings from 

this study demonstrated that there were significant differences between the early and late adopters of the 

eFFS model, particularly with respect to UPC and RI. In both cases, the early adopters had significantly 

higher baseline performance (i.e, UPC and RI) relative to the late adopters, however, these differences 

disappeared as the late adopters became more settled in the new eFFS model.  

The Diffusion of Innovation theory developed by Rogers uses social science theory to explain the 

uptake of a new idea or innovation within a population [38]. This model highlights that the earliest 

adopters of a new innovation (‘Innovators’ and ‘Early Adopters’) are more open to change and taking 

risks and are often seen as opinion leaders in their communities. On the other end of the spectrum, the late 

adopters (‘Late majority’ and ‘Laggards’) tend to be more conservative and wait till there is evidence of 

successful adoption of the innovation by others or through peer pressure to change. A study conducted by 

Breton et al, looked at the process of uptake of the Family Medicine Group in Quebec [39]. The Family 

Medicine Group is a patient rostering model that involves groups of physicians and nurses working 

together to provide patients after hours care. This study found that peer pressure and the desire to mimic 

higher performers played important roles in the uptake of this model [39]. The differences in baseline 

performance in this study is likely due to the fact that higher performing providers whose practices were 

more established and had to change their practices to a lesser extent to transition to eFFS were more likely 

to be in the early adopter group 
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4.8 Future Studies 

Although this study provided a great deal of insight into the impact of the adoption of a rostering 

model on access, it also has raised a number of questions that require additional investigation. 

As was mentioned in the literature review, many physicians that transitioned to an eFFS model 

subsequently transitioned to either a blended capitation team-based enrollment model or a blended 

capitation non-team based model. In addition to rostering patients, physicians within these models are 

paid primarily through capitation and they also receive an access bonus, both reform elements that have 

been hypothesized to impact access and continuity.  For example, with fee-for-service payments, there is 

less of an incentive to work in a team environment, as physicians are not paid for tasks completed by 

other professionals [40]. Also, some have raised concerns that an unintended consequence of a fee-for-

service payment structure is that physicians may be more inclined to bring patients in multiple times for 

issues that could potentially be resolved in a single visit [40]. There is concern that this may lead to 

unnecessary care and visits for the purposes of financial gains [41]. The above issues are thought to be 

potentially avoided under capitation, as this payment approach does not reward excessive visits or 

discourage working in teams[40].  By avoiding unnecessary visits and sharing tasks with team members, 

capitation is thought to free up time for physicians so that they can better accommodate patients with 

timely access. As an additional incentive to provide patients with timely access and to improve continuity, 

capitated practices in Ontario also receive an access bonus payment, which is penalized when a patient 

receives primary care services outside their rostered practice [22]. Thus, a natural extension of the current 

study would involve examining the impact of physicians transitioning from eFFS to a blended capitation 

model on patient access using a similar longitudinal study design approach. This would provide insight 

into how the combination of capitation and an access bonus impacts access and continuity. 

Furthermore, this study found a small decrease in the provider level UPC index, which was likely 

attributable to the fact that providers in eFFS practices shared after-hours responsibilities which 

encouraged them to see patients rostered under other group members. This change decreased provider 
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level continuity, however, may have resulted in increased group level continuity. The majority of benefits 

of continuity studied to date have focussed on provider level continuity with much less evidence 

demonstrating the benefits of practice level continuity [10].  Of those studies that have examined both 

levels of continuity, current evidence suggests that those having a usual provider of care as opposed to 

simply having a regular practice site results in improved preventive care [3], diabetes care [11], reduced 

medication duplication [12], and increased patient satisfaction [13].  The quality of the above studies was 

limited as some were conducted in a single location [11, 13], or focussed strictly on process measures [3].  

To gain greater insight into the differences in high group versus provider-level continuity, a cross 

sectional study using health administrative data could be used. The study would look at process type 

measures such as cancer screening and HbA1c monitoring for patients with diabetes, and clinical 

outcomes such as hospitalizations. 

Although the above study would provide a wealth of information, it is likely that group level 

continuity is highly dependent on factors that cannot be assessed through administrative databases. For 

example, factors such as having a shared EMR, shared office space, and overall team functionality and 

communication likely strongly influence how group level continuity impacts overall quality of care. As 

such, it would be valuable to also obtain direct practice level data through patient/provider level surveys 

and also chart audits through direct practice access or through the Canadian Primary Care Sentinel 

Surveillance Network. This would provide insight into what practice and provider characteristics result in 

effective group communication and sharing of patients.  

  A consistent finding observed throughout the outcomes examined in this study was that there was 

a difference in performance between early and late adopters of the eFFS model. This finding has been 

observed in other similar studies, with some studies demonstrating a differential response to new reforms 

between early and late adopters. A potential future study should look at this relationship in greater detail, 

examining the different demographics, attitudes, and behaviors of early versus late adopters. This study 

may help identify certain organizational factors that lead to higher performance and also put certain 
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practices in a better position to initiate change. This research could also provide insight into how to better 

target new policies to those who are most likely to benefit from them and can also help improve models 

that are derived to forecast the impact of certain reforms by accounting for the differences in early versus 

late adopters.   

Another interesting observation made from this study was that there are a number of patients that 

are formally rostered to a given physician identified through the CAPE database but receive the majority 

of their care from another family physician. In some cases, patients appeared to enrol with a physician 

that they never visited. This could be due to a variety of reasons including patients that have moved, those 

that rostered with a given provider but saw another provider in the group due to preference or more 

convenient appointment times, or a simple misclassification. This is important as a misclassification of 

patient attribution impacts governmental resource planning. It would be of interest to gain a better 

understanding of who these patients and physicians are and possibly incorporate a qualitative aspect to 

gain greater insight into why patients decided to enrol with a given physician even though they receive 

the bulk of their care from another family physician. It would also be important to gain insight into 

patient’s perceptions of what enrolment means to elucidate whether they understand the agreement they 

signed. Thus, by better understanding who these patients are and the reasons they potentially enrolled 

with a physician they are not seeing, steps could be taken to improve this process to reduce this 

misclassification moving forwards.  

The above proposed studies would help further optimize current enrollment models in Ontario 

and would provide insight into characteristics that influence team functioning.  

4.9 Conclusion and Public Health Implications 

Consistent evidence has demonstrated that a greater supply of primary health care providers and 

better quality of primary care services results in lower neonatal and all-cause mortality, improved patient 

health status, more equitable care, and lower overall healthcare costs [42–47]. As such, it is important to 

understand the factors that impact access to primary care and quality of care.  
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This study aimed to examine the impact of transitioning from a tFFS model to an eFFS patient 

rostering model on access, continuity, and coordination of specialist care. A long held belief has been that 

patient rostering models that offer after-hours care help improve patient-provider continuity and have the 

potential to reduce non-urgent emergency department visits that could be managed in a primary care 

setting. The results from this study demonstrated that the adoption of an eFFS patient rostering model 

resulted in decreased provider level continuity and coordination of specialist referrals, and had little 

impact on FPSC ED visits. As physicians began sharing patients with other eFFS group members, this 

likely resulted in decreased provider level continuity of care and coordination of specialized care. In 

Ontario, over $1 billion per year was spent on the adoption of these new models, and as such, it is of 

importance to clearly understand the impact that these new models have on patient care. Although this 

model has been shown in previous studies to enhance physician productivity, future studies should 

examine what impact the observed changes in continuity and coordination of specialist referrals have had 

on patient outcomes. Also, other models in Ontario involve capitation payments and access bonuses, and 

as such, it would be of interest to see if these features impacted access and continuity in a manner that 

was different than the model investigated in this study.  
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Appendix A 

Figures and Tables 

 

 

 

 

 

 

 

 

 

 

Figure A1: Conceptual framework of access to health care (Adapted from Levesque et al, 2013[1]) 
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Figure A2: Roll out of primary care models in Ontario (2004 to 2010) [2] 
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Table A1: Descriptions of ICES Databases  

Database Description 

Client Agency Program 
Enrolment (CAPE) 

Contains information about which patients were rostered to specific 
providers 

Census Data Contains information on population counts, demographic information, 
and socioeconomic information in different regions (small regions 
called dissemination areas) 

Corporate Provider Database Captures physician socio-demographic information (e.g., age, sex, etc) 
along with information on their specific medical specialty, the model 
in which they practice, and their practice location.  

National Ambulatory Care 
Reporting System (NACRS) 

Provides information on all emergency department encounters 

Ontario Health Insurance 
Program 

Captures all provider billing claims for the provision of care to 
residents of Ontario 

Postal Code Conversion File 
(PCCF+) 

This file allows patients to be attributed to a census dissemination 
area based on postal code 

Registered Person’s 
Database (RPDB) 

Contains patient demographic information, including age, sex, and 
postal code of those that are eligible for health insurance coverage in 
Ontario 
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Appendix B 

Physician Exclusion Table 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Total # of physicians that 

transitioned from tFFS to 

eFFS (2003 to 2013) 

N = 6,120 

Total # of GPs providing 

comprehensive family 

medicine, panel size > 100, 

& no prolonged absences 

that transitioned from tFFS 

to eFFS (2003 to 2013) 

N = 5,681 

Total # of urban GPs providing 

comprehensive primary care (panel sizes > 

100, no prolonged absences) that 

transitioned from tFFS to eFFS (2003 to 

2013) 

N = 4,495 

Total # of urban GPs providing comprehensive primary care 

(panel sizes > 100, no prolonged absences) that transitioned 

from tFFS to eFFS with two years of post-transition data 

N = 3,815 

Total # of urban GPs providing comprehensive primary care 

(panel sizes > 100, no prolonged absences) that transitioned 

from tFFS to eFFS with four years of post-transition data and 

four years pre-transition data 

N = 3,291 

Physician’s not 
providing 

comprehensive family 
medicine and/or panel 
size < 100 and/or had a 

prolonged absence 
during transition year 

N = 439 

Family physicians 
whose main practice 

location was in a rural 
setting 

N = 1,186 

Family physicians who 
did not have two years 
of post-transition data 

N = 680 

Family physicians who 
did not have four years 
of pre-transition data 

N= 524 



73 
 

Appendix C 

Examination of Early versus Late Adopters 

 

This section provides a comparison of physician characteristics during the year of transition for 

the early versus late adopters of the eFFS model and also provides regression results comparing the two 

groups. 

 

Table C1: Physician characteristics for early vs. late adopters  

during the year of transition 

Physician Characteristic Early Adopters 
Late 

Adopters 

Year of Transition 2004 to 2006 2007 to 2011 

Number of Physicians (N) 2,832 (86%) 459 (14%) 

Female (N, %) 1,012 (35.7%) 191 (41.6%) 

Panel Size (mean, SD) 1,506 (629) 1,338 (721) 

Canadian Trained (N, %) 2207 (78%) 295 (64%) 
Years Since Graduation (mean, 
SD) 24.7 (9.3%) 24.4 (10.8%) 
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Table C2: Adjusted segmented linear regression results examining impact of transition from tFFS to eFFS 

on UPC index for early vs. late adopters 

 Adjusted Model 

Parameter Estimate 95% CI P-Value 

Intercept (baseline UPC) 51.7 50.5 to 52.9 <0.0001 
Pre-intervention slope (secular trend, per year) 0.12 -0.02 to 0.26 0.095 
Change in intercept (immediate impact) 1.31 0.89 to 1.75 <0.0001 
Change in slope (gradual effect, per year) -0.72 -0.99 to -0.46 <0.0001 
Early adopters 7.02 5.98 to 8.06 <0.0001 
Early Adopters * Pre-intervention slope  -0.41 -0.56 to -0.27 <0.0001 
Early Adopters * Change in intercept -1.07 -1.54 to -0.61 <0.0001 
Early Adopters * Change in slope 0.15 -0.13 to 0.44 0.292 
Female physician -1.02 -1.76 to -0.28 0.0069 
Physician panel size    

<500 0   
500-999 4.09 3.96 to 4.22 <0.0001 

1000-1999 6.81 6.67 to 6.95 <0.0001 
2000-2999 7.50 7.35 to 7.66 <0.0001 

>3000 8.15 76.97 to 8.33 <0.0001 
Foreign Trained -1.67 -2.55 to -0.81 0.0002 
Years since graduation 0.38 0.34 to 0.42 <0.0001 
Patient age 0.30 0.30 to 0.30 <0.0001 
Female patient -0.96 -0.97 to -0.94 <0.0001 
Adjusted Clinical Group (ACG)Ɨ    

0 0   
1-4 -2.60 -2.66 to -2.55 <0.0001 
5-9 -6.11 -6.16 to -6.05 <0.0001 
10+ -9.18 -9.24 to -9.13 <0.0001 

Income Quintile*    
1 0   
2 -0.002 -0.022 to 0.018 0.87 
3 -0.29 -0.31 to -0.27 <0.0001 
4 -0.36 -0.38 to -0.34 <0.0001 
5 -0.37 -0.39 to -0.35 <0.0001 

Patient rurality    
Urban 0   

Suburban -0.26 -0.29 to -0.23 <0.0001 
Rural -1.41 -1.48 to -1.35 <0.0001 

*income quintile represents the rank of the patient’s total household income based on the aggregate census data derived from postal code. 
The first quintile represents the highest incomes. 
Ɨ Adjusted Clinical Groups (ACG)  quantifies morbidity by grouping patients based on age and gender and all medical diagnoses in a given year. 
Those in group three represent represents those with the greatest morbidity 
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Table C3: Adjusted segmented linear regression results examining impact of transition from tFFS to eFFS 

on RI for early vs. late adopters 

 Adjusted Model 

Parameter Estimate 95% CI P-Value 

Intercept (baseline RI) 53.6 52.1 to 55.2 <0.0001 

Pre-intervention slope (secular trend, per year) 0.43 0.30 to 0.57 <0.0001 

Change in intercept (immediate impact) 1.96 1.27 to 2.65 <0.0001 

Change in slope (gradual effect, per year) -0.27 -0.53 to -0.01 0.04 

Early adopters 9.17 7.91 to 10.4 <0.0001 

Early Adopters * Pre-intervention slope  -0.48 -0.62 to -0.34 <0.0001 

Early Adopters * Change in intercept -1.90 -2.64 to -1.16 <0.0001 

Early Adopters * Change in slope -0.045 -0.32 to 0.23 0.75 

Female physician 4.23 3.32 to 5.14 <0.0001 

Physician panel size    

<500 0   

500-999 9.17 8.70 to 9.62 <0.0001 

1000-1999 12.44 11.92 to 12.97 <0.0001 

2000-2999 13.20 12.57 to 13.82 <0.0001 

>3000 13.91 12.88 to 14.92 <0.0001 

Foreign Trained -5.32 -6.37 to -4.25 <0.0001 

Years since graduation 0.47 0.42 to 0.51 <0.0001 
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Table C4: Adjusted segmented logistic regression results examining impact of transition from tFFS to 

eFFS on FPSC ED Visits for early vs. late adopters 

 Adjusted Model 

Parameter Estimate# 95% CI P-Value 

Intercept (baseline ED) -3.25 -3.31 to -3.18 <0.0001 
Pre-intervention slope (secular trend, per year) 0.0063 0.0020 to 0.01 0.0045 
Change in intercept (immediate impact) -0.020 -0.043 to 0.0037 0.092 
Change in slope (gradual effect, per year) 0.012 0.0049 to 0.019 0.0010 
Early adopters -0.059 -0.109 to -0.001 0.019 
Early Adopters * Pre-intervention slope  0.021 0.016 to 0.026 <0.0001 
Early Adopters * Change in intercept 0.0040 -0.021 to 0.029 0.75 
Early Adopters * Change in slope -0.033 -0.041 to -0.025 <0.0001 
Female physician -0.041 -0.073 to -0.009 0.011 
Physician panel size    

<500 0   
500-999 -0.029 -0.053 to -0.005 0.0192 

1000-1999 -0.040 -0.066 to -0.015 0.0021 
2000-2999 -0.070 -0.098 to -0.042 <0.0001 

>3000 -0.074 -0.109 to -0.039 <0.0001 
Foreign Trained -0.23 -0.26 to -0.19 <0.0001 
Years since graduation 0.0056 0.0039 to 0.0073 <0.0001 
Patient age -0.021 -0.022 to -0.021 <0.0001 
Female patient -0.047 -0.051 to -0.044 <0.0001 
Adjusted Clinical Group (ACG)    

0 0   
1-4 0.20 0.18 to 0.21 <0.0001 
5-9 0.79 0.78 to 0.80 <0.0001 
10+ 1.53 1.52 to 1.55 <0.0001 

Income Quintile*    
1 0   
2 -0.12 -0.12 to -0.11 <0.0001 
3 -0.19 -0.20 to -0.19 <0.0001 
4 -0.25 -0.26 to -0.25 <0.0001 
5 -0.33 -0.34 to -0.33 <0.0001 

Patient rurality    
Urban 0   

Suburban 0.65 0.64 to 0.65 <0.0001 
Rural 1.31 1.30 to 1.32 <0.0001 

# Estimates represent the log odds of an FPSC ED visit 
*income quintile represents the rank of the patient’s total household income based on the aggregate census data derived from postal code. 
The first quintile represents the highest incomes. 
Ɨ Adjusted Clinical Groups (ACG)  quantifies morbidity by grouping patients based on age and gender and all medical diagnoses in a given year. 
Those in group three represent represents those with the greatest morbidity 
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Appendix D 

Examination of Group Level Continuity of Care 

 

As mentioned in Chapter 3, the observed decrease in provider level UPC observed following the 

transition to the eFFS model was likely due in part to the change in group structure. Physicians within the 

eFFS model were required to work in groups (i.e., a minimum of 3 physicians per group) and share after-

hours coverage, which required physicians to see patients rostered under other group members. In order to 

examine this hypothesis, an additional regression analysis was done using group level continuity for only 

the post transition time points. Table D1 presents the results of the regression analysis while Figure D1 is 

a plot comparing both the provider and practice level UPC values. Based on Figure D1, the group level 

UPC was between 5.5 and 6.3 higher than the provider level post-transition. During the year 2013, the 

group level UPC was 5.5% higher than the provider level continuity for that year. This difference was in 

line with the decreased provider level UPC observed in Figure D1 following the transition to eFFS (i.e, 

4.2% decrease from 2006 to 2013).  
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Table D1: Adjusted segmented linear regression results examining impact of transition from tFFS to eFFS 

on group level UPC index post transition 

 Adjusted Model 

Parameter Estimate 95% CI P-Value 

Intercept (baseline UPC) 57.3 56.4 to 58.3 <0.0001 
Pre-intervention slope (secular trend, per year) 0.34 0.28 to 0.41 <0.0001 
Change in intercept (immediate impact) 4.09 3.89 to 4.29 <0.0001 
Change in slope (gradual effect, per year) -1.32 -1.41 to -1.23 <0.0001 
Female physician -1.11 -1.85 to -0.36 0.0035 
Physician panel size    

<500 0   
500-999 3.88 3.75 to 4.00 <0.0001 

1000-1999 6.26 6.12 to 6.40 <0.0001 
2000-2999 7.04 6.89 to 7.19 <0.0001 

>3000 7.98 7.81 to 8.16 <0.0001 
Foreign Trained -3.17 -4.04 to -2.29 <0.0001 
Years since graduation 0.44 0.39 to -0.48 <0.0001 
Patient age 0.27 0.26 to 0.27 <0.0001 
Female patient -0.92 -0.93 to -0.91 <0.0001 
Adjusted Clinical Group (ACG)Ɨ    

0 0   
1-4 -2.56 -2.61 to -2.50 <0.0001 
5-9 -5.81 -5.87 to -5.76 <0.0001 
10+ -8.68 -8.74 to -8.62 <0.0001 

Income Quintile*    
1 0   
2 -0.034 -0.053 to -0.014 <0.0001 
3 -0.32 -0.34 to -0.30 <0.0001 
4 -0.39 -0.41 to -0.37 <0.0001 
5 -0.37 -0.39 to -0.35 <0.0001 

Patient rurality    
Urban 0   

Suburban -0.78 -0.81 to -0.76 <0.0001 
Rural -2.40 -0.61 to -0.32 <0.0001 

*income quintile represents the rank of the patient’s total household income based on the aggregate census data derived from postal code. 
The first quintile represents the highest incomes. 
Ɨ Adjusted Clinical Groups (ACG)  quantifies morbidity by grouping patients based on age and gender and all medical diagnoses in a given year. 
Those in group three represent represents those with the greatest morbidity 
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Figure D1: Comparison of the impact of the transition from tFFS to eFFS on provider level UPC index 

versus group level UPC (post transition). 
(note: *for female patient that is 41, 5th income quintile, 2nd quintile for acg, with a male Canadian trained physician with a 

panel size between 1000 and 1999 who graduated 25 years ago) 
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Appendix E 

 

Family Practice Sensitive Conditions 

 

• A07 Other protozoal intestinal diseases  

• A56 Other sexually transmitted chlamydial diseases  

• A59 Trichomoniasis  

• A63 Other predominantly sexually transmitted diseases, not elsewhere classified  

• A64 Unspecified sexually transmitted disease  

• A74 Other diseases caused by chlamydiae  

• B06 Rubella [German measles]  

• B07 Viral warts  

• B08 Other viral infections characterized by skin and mucous membrane lesions, not elsewhere classified  

• B09 Unspecified viral infection characterized by skin and mucous membrane lesions  

• B30 Viral conjunctivitis  

• B35 Dermatophytosis 

• B36 Other superficial mycoses  

• B37 Candidiasis 

• B65 Schistosomiasis [bilharziasis]  

• B80 Enterobiasis  

• B82 Unspecified intestinal parasitism  

• B83 Other helminthiases  

• B85 Pediculosis and phthiriasis  

• B86 Scabies  

• C44 Other malignant neoplasms of skin  

• D04 Carcinoma in situ of skin  

• D16 Benign neoplasm of bone and articular cartilage  

• D17 Benign lipomatous neoplasm  

• D22 Melanocytic naevi  

• D23 Other benign neoplasms of skin  
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• D24 Benign neoplasm of breast  

• D29 Benign neoplasm of male genital organs  

• D36 Benign neoplasm of other and unspecified sites  

• E07 Other disorders of thyroid  

• E29 Testicular dysfunction  

• E53 Deficiency of other B group vitamins  

• E61 Deficiency of other nutrient elements  

• E78 Disorders of lipoprotein metabolism and other lipidaemias  

• F40 Phobic anxiety disorders  

• G43 Migraine  

• G56 Mononeuropathies of upper limb  

• H00 Hordeolum and chalazion  

• H01 Other inflammation of eyelid  

• H04 Disorders of lacrimal system  

• H10 Conjunctivitis  

• H11 Other disorders of conjunctiva  

• H15 Disorders of sclera  

• H18 Other disorders of cornea  

• H43 Disorders of vitreous body  

• H57 Other disorders of eye and adnexa  

• H60 Otitis externa  

• H61 Other disorders of external ear  

• H65 Nonsuppurative otitis media 

• H66 Suppurative and unspecified otitis media  

• H68 Eustachian salpingitis and obstruction  

• H69 Other disorders of Eustachian tube  

• H72 Perforation of tympanic membrane  

• H73 Other disorders of tympanic membrane  

• H74 Other disorders of middle ear and mastoid  

• H91 Other hearing loss  
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• H92 Otalgia and effusion of ear  

• H93 Other disorders of ear, not elsewhere classified  

• I78 Diseases of capillaries  

• J00 Acute nasopharyngitis [common cold]  

• J01 Acute sinusitis  

• J02 Acute pharyngitis  

• J06 Acute upper respiratory infections of multiple and unspecified sites  

• J30 Vasomotor and allergic rhinitis  

• J31 Chronic rhinitis, nasopharyngitis and pharyngitis  

• J32 Chronic sinusitis  

• J34 Other disorders of nose and nasal sinuses  

• K00 Disorders of tooth development and eruption  

• K01 Embedded and impacted teeth  

• K02 Dental caries  

• K04 Diseases of pulp and periapical tissues  

• K05 Gingivitis and periodontal diseases  

• K07 Dentofacial anomalies [malocclusion]  

• K08 Other disorders of teeth and support structures  

• K13 Other diseases of lip and oral mucosa  

• L01 Impetigo  

• L20 Atopic dermatitis  

• L21 Seborrhoeic dermatitis  

• L22 Diaper [napkin] dermatitis  

• L23 Allergic contact dermatitis  

• L24 Irritant contact dermatitis  

• L25 Unspecified contact dermatitis  

• L28 Lichen simplex chronicus and prurigo 

• L29 Pruritus 

• L30 Other dermatitis  

• L42 Pityriasis rosea  
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• L43 Lichen planus  

• L50 Urticaria  

• L55 Sunburn  

• L57 Skin changes due to chronic exposure to nonionizing radiation  

• L60 Nail disorders  

• L63 Alopecia areata  

• L65 Other nonscarring hair loss  

• L70 Acne  

• L71 Rosacea  

• L72 Follicular cysts of skin and subcutaneous tissue  

• L73 Other follicular disorders  

• L74 Eccrine sweat disorders  

• L81 Other disorders of pigmentation  

• L82 Seborrhoeic keratosis  

• L84 Corns and callosities  

• L85 Other epidermal thickening  

• L90 Atrophic disorders of skin  

• L91 Hypertrophic disorders of skin  

• L92 Granulomatous disorders of skin and subcutaneous tissue  

• M18 Arthrosis of first carpometacarpal joint  

• M20 Acquired deformities of fingers and toes  

• M22 Disorders of patella  

• M53 Other dorsopathies NEC  

• M67 Other disorders of synovium and tendon  

• M70 Soft tissue disorders related to use, overuse and pressure  

• M75 Shoulder lesions  

• M76 Enthesopathies low limb excluding foot  

• M77 Other enthesopathies  

• M85 Other disorders of bone density and structure  

• M92 Other juvenile osteochondrosis  
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• M94 Other disorders of cartilage  

• N34 Urethritis and urethral syndrome  

• N60 Benign mammary dysplasia  

• N62 Hypertrophy of breast  

• N63 Unspecified lump in breast  

• N64 Other disorders of breast  

• N72 Inflammatory disease of cervix uteri  

• N89 Other noninflammatory disorders of vagina  

• N91 Absent, scanty and rare menstruation  

• N94 Pain and other conditions associated with female genital organs and menstrual cycle  

• N97 Female infertility  

• O92 Other disorders of breast and disorders of lactation associated with pregnancy and the puerperium  

• P37 Other congenital infectious and parasitic diseases  

• P78 Other perinatal digestive system disorders  

• Q10 Congenital malformations of eyelid, lacrimal apparatus and orbit  

• Q66 Congenital deformities of feet  

• R05 Cough  

• R21 Rash and other nonspecific skin eruption  

• R30 Pain associated with micturition  

• R36 Urethral discharge  

• R71 Abnormality of red blood cells  

• Z00 General examination and investigation of persons without complaint and reported diagnosis  

• Z02 Examination and encounter for administrative purposes  

• Z09 Follow-up examination after treatment for conditions other than malignant neoplasms  

• Z11 Special screening examination for infectious and parasitic diseases  

• Z12 Special screening examination for neoplasms  

• Z13 Special screening examination for other diseases and disorders  

• Z20 Contact with and exposure to communicable diseases  

• Z23 Need for immunization against single bacterial diseases 

 • Z24 Need for immunization against certain viral diseases  
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• Z25 Need for immunization against other viral diseases  

• Z26 Need for immunization against other infectious diseases  

• Z27 Need for immunization against combinations of infectious diseases  

• Z29 Need for other prophylactic measures  

• Z30 Contraceptive management  

• Z31 Procreative management  

• Z32 Pregnancy examination and test  

• Z41 Procedures for purposes other than remedying health state  

• Z45 Adjustment and management of implanted device  

• Z46 Fitting and adjustment of other devices  

• Z47 Other orthopaedic follow-up care  

• Z48 Other surgical follow-up care  

• Z51 Other medical care  

• Z53 Persons encountering health services for specific procedures, not carried out  

• Z56 Problems related to employment and unemployment  

• Z64 Problems related to certain psychosocial circumstances  

• Z70 Counseling related to sexual attitude, behavior and orientation  

• Z76 Persons encountering health services in other circumstances  

• Z92 Personal history of medical treatment 
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Appendix F 
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