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Abstract
Objectives: The primary objective of this paper is to compare cervical cancer screening rates of 
family physicians in Ontario’s two dominant reformed practice models, Family Health Group 
(FHG) and Family Health Organization (FHO), and traditional fee-for-service (FFS) model. 
Both reformed models formally enrol patients and offer extensive pay-for-performance incentives; 
however, they differ by remuneration for core services (FHG is FFS; FHO is capitated). The 
secondary objective is to estimate the average and marginal costs of screening in each model.
Methods: Using administrative data on 7,298 family physicians and their 2,083,633 female 
patients aged 35–69 eligible for cervical cancer screening in 2011, we assessed screening rates 
after adjusting for patient and physician characteristics. Predicted screening rates, fees and bonus 
payments were used to estimate the average and marginal costs of cervical cancer screening.
Results: Adjusted screening rates were highest in the FHG (81.9%), followed by the FHO 
(79.6%), and then the traditional FFS model (74.2%). The cost of a cervical cancer screening was 
$18.30 in the FFS model. The estimated average cost of screening in the FHGs and FHOs were 
$29.71 and $35.02, respectively, while the corresponding marginal costs were $33.05 and $39.06.
Discussion: We found significant differences in cervical cancer screening rates across Ontario’s 
primary care practice models. Cervical screening rates were significantly higher in practice 
models eligible for incentives (FHGs and FHOs) than the traditional FFS model. However, the 
average and marginal cost of screening were lowest in the traditional FFS model and highest in 
the FHOs.

Résumé
Objectifs : Le premier objectif de cet article est de comparer les taux de dépistage du cancer 
du col de l’utérus par les médecins de famille dans les deux principaux modèles de prestation 
de services en Ontario, les groupes de santé familiale (GSF) et les organismes de santé famil-
iale (OSF), et selon le modèle traditionnel du paiement à l’acte (PA). Ces modèles réformés 
enrôlent officiellement les patientes et offrent de généreux incitatifs pour le rendement; 
cependant, ils diffèrent pour ce qui est de la rémunération des services de base (les GSF fonc-
tionnent selon le PA et les OSF fonctionnent selon le paiement par capitation). Le deuxième 
objectif est d’évaluer les coûts moyen et marginal du dépistage dans chacun des modèles.
Méthode : À l’aide des données administratives de 7 298 médecins de famille et leurs 2 083 633 
patientes âgées de 35 à 69 ans admissibles pour le dépistage du cancer du col de l’utérus en 
2011, nous avons estimé les taux de dépistage après ajustement en fonction des caractéristiques 
des patientes et des médecins. Le calcul des taux de dépistage, des coûts et des primes s’est fait 
en estimant les coûts moyen et marginal du dépistage du cancer du col de l’utérus.
Résultats : Les taux de dépistage ajustés étaient plus élevés dans les GSF (81,9 %), suivi des 
OSF (79,6 %) et du modèle traditionnel du PA (74,2 %). Le coût d’un dépistage du cancer 
du col de l’utérus s’élevait à 18,30 $ dans le modèle du PA. Les coûts moyens estimés du 
dépistage dans les GSF et les OSF s’élevaient, respectivement, à 29,71 $ et à 35,02 $, alors 
que les coûts moyens correspondants étaient de 33,05 $ et 39,06 $.
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Discussion : Nous avons observé des différences notables dans les taux de dépistage du cancer 
du col de l’utérus parmi les modèles de prestations de soins primaires en Ontario. Les taux de 
dépistage du cancer du col de l’utérus étaient significativement plus élevés dans les modèles 
de prestation de services admissibles aux incitatifs (GSF et OSF) que dans le modèle tradi-
tionnel du PA. Cependant, les coûts moyen et marginal du dépistage étaient plus bas dans 
le modèle traditionnel du PA et plus élevé dans les OSF.

T

Introduction
Cervical cancer is the third most frequent cancer in women worldwide and is the 11th most 
commonly diagnosed cancer among Canadian women (Dickinson et al. 2012; Ferlay et al. 
2010; Jemal et al. 2011). Following the introduction of universal health insurance in Canada 
in the early 1970s, the uptake of cervical cancer screening with the Papanicolaou (Pap) test 
increased considerably (Dickinson et al. 2012). Cervical cancer incidence and mortality rates 
declined by 58% and 71%, respectively, between 1972 and 2006 in Canada, which is largely 
attributed to increased screening participation (Dickinson et al. 2012). It takes several years 
for infection with human papillomavirus (HPV) to progress to invasive cervical cancer, so 
with timely screening and follow-up of abnormal test results, many cancer cases and deaths 
are preventable (Schiffman et al. 2007). Despite the progress in cervical cancer screening in 
Ontario, approximately 610 women were diagnosed with cervical cancer and 150 women died 
from it in 2013 (Canadian Cancer Society 2013). Among incident cases in Ontario, nearly 
40% had no record of screening within the four years prior to diagnosis (Spayne et al. 2008).

Ontario guidelines recommend that women, who are or ever have been sexually active 
between 21 and 69 years, be screened with a Pap smear once every three years (Canadian Task 
Force on Preventive Health Care et al. 2013; Cancer Care Ontario 2014; Murphy et al. 2012). 
The Ontario Ministry of Health and Long-Term Care (MOHLTC) recently set a target rate of 
85% screening participation; however, during 2009–2011 less than 65% of women aged 20–69 
were screened (Cancer Care Ontario 2014). Women who are never or inadequately screened 
have a heightened risk of cervical cancer, advanced cancer and cervical cancer-related mortality 
(Andrae et al. 2008; Macgregor et al. 1994; Spence et al. 2007). Consequently, failure to screen 
at the recommended interval may have both health and economic consequences. Thus, fam-
ily physicians play an important role in educating female patients, who are at risk for cervical 
cancer, about the benefits of cervical cancer screening with a Pap test every three years.

In an effort to strengthen Ontario’s primary care system and improve delivery of preventive 
healthcare services by family physicians, the government of Ontario implemented primary care 
reforms in the early 2000s. Several new primary care practice models featuring formal patient enrol-
ment and alternative payment arrangements were introduced in the mid-2000s. Financial incentives 
for physicians and changes in the mode of physician remuneration were two mechanisms by which 
the government of Ontario aimed to improve the delivery and uptake of a basket of preventive care 
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services. During this period, the majority of family physicians transitioned their practices from the 
traditional fee-for-service (FFS) model to two reformed practice models: the Family Health Group 
(FHG) and the Family Health Organization (FHO) (Glazier et al. 2012; Kralj and Kantarevic 
2013; Office of the Auditor General of Ontario 2011). The FHG and FHO mainly differ by remu-
neration for core services: FHG physicians receive FFS payments, whereas FHO physicians receive 
capitation payments for core services provided to enrolled patients; otherwise, the FHG and FHO 
are quite similar and share many key elements that are not available in the traditional FFS model, 
such as patient rostering and pay-for-performance incentives (Sweetman and Buckley 2014). Patient 
rostering formalizes the doctor–patient relationship: patients agree to seek care from their physi-
cian or practice, while physicians commit to providing ongoing, comprehensive primary care (Kralj 
and Kantarevic 2013). This formal arrangement is not present in the FFS model. The Cumulative 
Preventive Care Bonus for Pap smear, based on the proportion of enrolled patients aged 35 to 69 
years, who received a Pap smear within a 30-month period, is: $220 for 60%, $440 for 65%, $660 
for 70%, $1,320 for 75% and $2,200 for 80% screened. For a detailed description of primary care 
practice models in Ontario, please see Pendrith (2014) and Sweetman and Buckley (2014). 

Previous studies have shown mixed effects of Ontario’s preventive care bonuses with one 
study reporting a significant increase in cervical cancer screening participation (Li et al. 2014) 
and another finding no significant change in screening trends after the introduction of incentives 
(Kiran et al. 2014). Although Kiran et al. (2014) looked at the impact of incentives on screening 
rates over a 10-year period, they did not explicitly examine the role of remuneration and estimate 
marginal costs of screening. The objectives of this study are to: (1) determine if cervical cancer 
screening rates differ among the FFS, FHG and FHO models; and (2) estimate the average and 
marginal costs of screening per patient in the three primary care practice models. 

Methods
We obtained our study data from population-based Ontario health administrative databases linked 
with unique, encoded identifiers and analyzed at the Institute for Clinical Evaluative Sciences 
(ICES). Full-time comprehensive family physicians in a FFS, FHG or FHO practice on March 31, 
2011 (study index date) were selected from the Corporate Provider Database (CPDB). Physicians 
with a narrow scope of practice (e.g., sports medicine, counselling, etc.) were identified by the pro-
portion of office visits or core services of total billings and excluded. Female patients aged 35–69 of 
included FHG and FHO physicians were identified from the Client Agency Program Enrolment 
tables, while those of FFS physicians were identified from Ontario Health Insurance Plan (OHIP) 
claims using a validated algorithm (Hutchison et al. 1997). According to this algorithm, a FFS physi-
cian’s patient population was defined as all patients for whom they billed at least one office visit in the 
preceding year, or at least one service in each of the preceding two years for that patient (Hutchison 
et al. 1997). Patients with claims from multiple FFS physicians were assigned to the physician who 
billed the most office visits, or the most recent office visit in the case of ties (Hutchison et al. 1997). 
We excluded women with evidence of prior gynecological cancer diagnoses in the Ontario Cancer 
Registry, hysterectomy recorded in the Canadian Institute for Health Information Discharge 
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Abstract Database (CIHI-DAD) or infection with HIV in the ICES HIV database (Antoniou et 
al. 2011). We obtained patient age, rural/urban residence status and neighbourhood socio-economic 
status (SES) from the ICES databases on index date. Neighbourhood SES was obtained using the 
Ontario Marginalization Index, which uses a composite of indicators at the census dissemination 
area to capture SES in four domains: material deprivation, residential instability, dependency and 
ethnic concentration (Matheson et al. 2012). Dependency was excluded from the regression analysis, 
because it utilizes several of the same indicators as material deprivation and, thus, is highly corre-
lated with this domain. We also obtained physician gender, experience (years since graduation) and 
number of patients eligible for cervical cancer screening on March 31, 2011.

Patient-level screening status was assessed from the OHIP claims database using a vali-
dated billing code algorithm available at ICES (Lofters et al. 2010). Physician screening rate 
was defined as the number of eligible women receiving a Pap smear in the 30 months prior 
divided by all eligible women in their practice. FHG physicians with a minimum of 650 
enrolled patients and FHO physicians were eligible to claim bonuses, which were identified 
from OHIP claims in 2010/11 for a single fiscal year. 

We compared patient- and physician-level characteristics across practice models using analysis 
of variance (ANOVA) and the Chi-square statistic, where appropriate. Multivariable fractional logit 
regression models were used to estimate physician screening rates. The fractional logit/probit model 
is the most appropriate model when the outcome of interest is bounded by 0% and 100% (Papke 
and Woodbridge 1996). We controlled for physician characteristics and patient-level variables, 
which were aggregated to the physician practice-level using group means or proportions. Measures 
of neighbourhood SES were obtained by calculating the proportion of a physician’s patients living 
in quintiles 1 and 2, which represent the least marginalized or highest SES areas. Three regression 
models were fit to compare the adjusted screening rates of the following pairs of practice models: 
(1) FFS vs. FHG; (2) FHO vs. FHG; and (3) FFS vs. FHO. The marginal effects of the practice 
model were estimated using the method of recycled predictions (Muller and MacLehose 2014).

Screening cost estimates included delivery costs from the provincial fee schedule (Government 
of Ontario 2014) and bonus costs for FHG and FHO physicians. We assumed that all Pap smears 
were performed outside of the hospital and, therefore, delivery costs included both the procedure fee 
($6.75) and the laboratory add-on fee paid to physicians delivering Pap smears outside of hospital 
($11.55) (Government of Ontario 2014). Pap smears are covered by capitation payments in the FHO, 
so FHO physicians do not receive the fee paid to FFS or FHG physicians. We assumed that the Pap 
smear procedure fee is built into capitation payments and the unit cost to deliver a Pap smear ($18.30) 
was the same across all practice models in our base case scenario. Sensitivity analyses were performed 
where the Pap smear delivery unit cost in the FHO was estimated at $0, $5, $10, $15 and $20 and 
the corresponding average and marginal costs were calculated. Bonuses claimed by physicians in 
2010/2011 were summed and added to delivery costs to estimate the total costs of screening in a given 
year. The average cost of screening per woman was estimated by dividing the total annual cost by the 
annual number of patients screened. Marginal costs were estimated by dividing the additional pay-
ments in the FHG and FHO models by the additional volume of women screened relative to the FFS.

Ciara Pendrith et al.
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All analyses were performed using Statistical Analysis System (SAS) 9.2 at ICES 
Western, a satellite site of ICES affiliated with Western University.

Results
There were 7,298 eligible physicians with a total of 2,083,633 female patients aged 35–69 eligi-
ble for cervical cancer screening. FFS physicians were more likely to be male, more experienced 
and have fewer eligible patients than physicians in FHG or FHO (Table 1). Patients of FHO 
physicians were more likely to reside in a rural area and have greater neighbourhood SES. 

TABLE 1. Characteristics of study physicians and patients and unadjusted screening rates

FFS FHG FHO Total

Physician characteristics

N (%) 1,172 (16.1%) 2,847 (39.0%) 3,279 (44.9%) 7,298 (100%)

Female, %* 36.3% 40.9% 42.1% 40.7%

Experience (years since graduation), %*

<10 years 15.8% 7.1% 10.0% 9.8%

10–19 years 15.3% 21.6% 22.6% 21.0%

≥20 years 68.9% 71.3% 67.4% 69.2%

Number of patients in Pap smear target population, %*

≤100 women 35.4% 14.2% 4.5% 13.3%

>100 women 64.6% 85.8% 95.5% 86.7%

Screening rate

Mean (95% CI) 71.9% (71.7, 72.1) 82.6% (82.5, 82.7) 78.9% (78.8, 79.0) 79.2% (79.1, 79.3)

Patient characteristics

N (%) 216,609 (10.4%) 833,706 (40.0%) 1,033,318 (49.6%) 2,083,633 (100%)

Mean age 49.4 49.6 50.4 50.0

Rural, %* 6.1% 2.2% 7.5% 5.2%

Socio-Economic status: Ontario Marginalization Index Quintiles, %

Material deprivation*§

Q1 (least marginalized; 
highest SES)

23.5% 28.9% 29.4% 28.5%

Q2 20.9% 23.7% 24.2% 23.6%

Q3 20.1% 19.5% 19.6% 19.6%

Q4 17.8% 14.8% 15.0% 15.2%

Q5 (most marginalized; 
lowest SES)

16.4% 12.4% 11.0% 12.1%

Missing 1.4% 0.7% 0.8% 0.8%

Financial Incentives and Cervical Cancer Screening Participation in Ontario’s Primary Care Practice Models
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Overall, 80.2% of women had at least one Pap smear, and FHG patients were most likely 
to be screened (Table 2; Figure 1). The primary care practice model was associated with 
screening rate after adjusting for patient- and physician-level characteristics. Compared with 
FFS and FHO physicians, the mean adjusted screening rate of FHG physicians was 7.7% 
(p < 0.0001) and 2.3% (p < 0.0001) higher, respectively. The mean adjusted screening rate 
of FHO physicians was 6.2% higher than that of FFS physicians (p < 0.0001).

In 2010/11, 55.8% and 81% of FHG and FHO physicians, respectively, claimed a bonus of 
which 65% claimed $2,200 (Table 3). Bonuses to FHG and FHO physicians totaled $7.195 million 
in that fiscal year. The total one-year costs of cervical cancer screening ranged from $965,764 in the 
FFS model to $9,498,350 in the FHO. The FFS model is associated with the lowest cost per woman 
screened (the unit cost of $18.30). The costs per woman screened, including bonus payments, in the 
FHG and FHO were $29.71 and $35.02, respectively. In sensitivity analysis, the average screening 
cost per woman in the FHO ranged from $16.72 to $36.72. The marginal cost was $18.30 in the 
FFS, $33.05 in the FHG and $39.06 in the FHO in our base case scenario. The sensitivity analysis 
showed that the marginal screening cost in the FHO could range from $18.56 to $41.17.

TABLE 1. Continued

FFS FHG FHO Total

Dependency*§

Q1 (least marginalized; 
highest SES)

26.6% 28.7% 20.8% 24.5%

Q2 23.8% 26.2% 22.6% 24.1%

Q3 18.9% 18.4% 20.7% 19.6%

Q4 15.0% 13.6% 17.8% 15.8%

Q5 (most marginalized; 
lowest SES)

14.4% 12.4% 17.3% 15.0%

Missing 1.4% 0.7% 0.8% 0.8%

Ethnic concentration*§

Q1 (least marginalized; 
highest SES)

8.4% 6.5% 14.2% 10.5%

Q2 11.0% 10.4% 19.7% 15.1%

Q3 13.9% 13.9% 20.7% 17.3%

Q4 19.6% 20.7% 22.0% 21.2%

Q5 (most marginalized; 
lowest SES)

45.8% 47.8% 22.6% 35.1%

Missing 1.4% 0.7% 0.8% 0.8%

Screened, %* 73.1% 83.9% 78.8% 80.2%

FFS = fee-for-service; FHG = Family Health Group; FHO = Family Health Organization; CI = confidence interval.

*p < 0.001, §Q1–Q5 are quantiles (Q1 is the least-marginalized quantile and Q5 is the most-marginalized quantile).

Ciara Pendrith et al.
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FIGURE 1. (a) Mean unadjusted physician practice rate by primary care practice model; (b) predicted 
physician practice screening rates from regression model 1 (FFS vs. FHG); (c) predicted physician 
practice screening rates from regression model 2 (FHG vs. FHO); (d) predicted physician practice 
screening rates from regression model 3 (FFS vs. FHO)

FFS = fee-for-service; FHG = Family Health Group; FHO = Family Health Organization.
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TABLE 2. Regression results and mean predicted screening rates

Regression model 1: FFS–FHG 2: FHO–FHG 3: FFS–FHO

Characteristic, b (SE)

Intercept 0.046 (0.423) 1.698 (0.461)† −0.229 (0.453)

Model 0.463 (0.031)‡ 0.151 (0.023)‡ 0.349 (0.034)‡

Mean patient age 0.009 (0.009) −0.020 (0.009)§ 0.016 (0.009)*

Percentage rural −0.021 (0.117) −0.44 (0.092) 0.250 (0.066)†

Percentage deprivation Q1 & Q2 0.651 (0.094)‡ 0.749 (0.097)‡ 0.798 (0.106)‡

Percentage ethnic con. Q1 & Q2 −0.682 (0.102)‡ −0.756 (0.075)‡ −0.832 (0.073)‡

Percentage instability Q1 & Q2 0.113 (0.103) 0.142 (0.070)§ −0.067 (0.010)

Female PCP 0.496 (0.029)‡ 0.543 (0.023)‡ 0.551 (0.025)‡

<10 years’ experience −0.083 (0.032)§ 0.010 (0.026) 0.004 (0.028)

10–19 years’ experience −0.109 (0.046)§ 0.043 (0.041) −0.09 (0.037)§

≤100 patients in Pap smear target 
population

0.221 (0.039)‡ 0.346 (0.052)‡ 0.093 (0.045)*

Mean predicted screening rate, % (95% confidence interval)

FHG 81.9% (81.7, 82.0) 81.9% (81.7, 82.0) –

FHO – 79.6% (79.4, 79.8) 78.8% (78.6, 78.9)

FFS 74.2% (73.9, 74.4) – 72.5% (72.3, 72.7)

Difference 7.7% (7.6, 7.7) 2.3% (2.3, 2.3) 6.2% (6.2, 6.3)

FFS = fee-for-service; FHG = Family Health Group; FHO = Family Health Organization; SE = standard error; Q1 & Q2 = lowest quintiles; PCP = primary care physician.

*p < 0.1; §p < 0.05; ¶p < 0.01; †p < 0.001; ‡p < 0.0001.

Financial Incentives and Cervical Cancer Screening Participation in Ontario’s Primary Care Practice Models
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Discussion
Our results show significant differences in cervical cancer screening rates between the tra-
ditional FFS model and two dominant reformed primary care practice models. Physicians 
practising in a FHG or FHO tend to have significantly higher screening rates compared 
with those in the traditional FFS model, suggesting that practising in a patient enrolment 
model with financial incentives is associated with higher cervical cancer screening rates. 
FHG screening rates were significantly higher than the FHO, but the difference was modest 
(<3%). The average cost and marginal cost were highest in the FHO, followed by the FHG 
and then the FFS model. However, the average cost in the FHO decreased from $35.02 in 
the primary analyses to $29.22 in the sensitivity analysis, which was lower than the aver-
age cost in the FHG ($29.71). Our results suggest that eligibility for financial incentives 
combined with a FFS payment scheme is associated with higher cervical screening rates. 
This is supported by the economic theory that FFS physicians have an incentive to provide 
a high volume of services (Devlin et al. 2006; Robinson 2001). Physicians in a capitation 
system may be incentivized to reduce services, because they do not receive reimbursement 
for additional services. 

Our results show higher screening rates than reported for women aged 20–69 who 
are eligible for screening (Cancer Care Ontario 2014). This difference may be due to dif-
ferences in study populations as women aged 20–29 have lower screening participation 
than women aged 30–69 years (Cancer Care Ontario 2014). Furthermore, this study 
included women who were active patients of FFS physicians or enrolled in a FHG or FHO. 
Patients with access to a regular family physician may be more health conscious and more 
likely to be screened than those without (Hsia et al. 2000; Qi et al. 2006). Our findings of 
higher screening rates in the reformed models is generally consistent with previous research, 
suggesting that incentives are associated with modest uptake in cervical cancer screening 

TABLE 3. Average costs of delivering cervical cancer screening by primary care practice model, 
including bonus payments where eligible

FFS FHG FHO Total

Bonuses claimed, N (%) – 1,590 (55.8%) 2,657 (81.0%) 4,247 (69.3%)

Annual Paps, N 52,774 233,134 271,241 557,149

Pap smear delivery costs* $965,764 $4,266,352 $4,963,710 $10,195,827

Total bonus payments – $2,660,240 $4,534,640 $7,194,880

Total annual costs $965,764 $6,926,592 $9,498,350 $17,390,708

Average cost per woman 
screened

$18.30 $29.71 $35.02 $31.21

Marginal cost $18.30 $33.05 $39.06 –

FFS = fee-for-service; FHG = Family Health Group; FHO = Family Health Organization.

*Annual costs of delivering Pap smears, where one Pap smear is valued at $18.30.

Ciara Pendrith et al.
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rates (Eijkenaar et al. 2013). A previous analysis of financial incentives in Ontario estimated 
that the screening bonus increased absolute Pap smear compliance by 4.1 percentage points 
(Li et al. 2014). Our finding of a 6.2–7.7% difference between the FFS and reformed prac-
tice models with incentives is higher; however, our study period is three years after that of 
Li et al. (2014). Another Ontario study reported that within two years of joining a FHG 
or a blended capitation model similar to the FHO, cervical cancer screening increased by 
1.9% (p < 0.001) and 4.6% (p < 0.001), respectively (Jaakkimainen et al. 2011). However, a 
more recent longitudinal analysis found no difference in trends of screening rates before and 
after the introduction of the incentive (Kiran et al. 2014). Our results build upon previous 
research by highlighting the differences in screening rates between the traditional FFS and 
patient enrolment models with incentive eligibility, as well as making direct comparisons 
between reformed models with different base remuneration. Prior research in Ontario found 
no difference in cervical cancer participation between the FHG and blended capitation 
Family Health Network (Jaakkimainen et al. 2011) and that remuneration was not signifi-
cantly associated with preventive care manoeuvres including Pap smears (Dahrouge et al. 
2012). However, another study suggested that rates in the FHO are higher as FHO physi-
cians were 10.3% more likely to claim a Pap smear bonus than those in FHGs (Kralj and 
Kantarevic 2013).

This paper has several strengths. Our results contribute to the evolving literature on the 
roles of primary care organization, delivery and remuneration on quality of care by compar-
ing cervical cancer screening rates in the traditional FFS and two reformed practice models 
in Ontario. These analyses highlight the association between incentive eligibility and physi-
cian behaviour by estimating practice screening rates rather than individual screening status 
as an outcome variable. Financial incentives are directed toward physicians not patients, so 
their impact on clinical practice is meaningful at the physician level rather than at the patient 
level. We examined the influence of incentives across different primary care practice models 
with distinct funding arrangements in contrast to previous research that considered all prac-
tice models eligible for incentives as one group (Kiran et al. 2014; Li et al. 2014). Finally, we 
examined both screening rates and costs to better understand the impact of recent reforms 
in primary care on cervical cancer screening.

This analysis also has several limitations. First, we were unable to assess temporal 
trends in cervical cancer screening rates. Second, our estimates of screening rates in the 
FHO may be biased downward if FHO physicians practising in hospitals do not submit 
shadow billings. Third, we assumed that Pap smear delivery costs (excluding bonus pay-
ments) in the FHO model were equal to those in the FFS and FHG models to simplify 
cost calculations. However, this assumption may not hold true depending on a woman’s use 
of the healthcare system. For example, the proportion of capitation payments attributed to 
screening would be higher for a woman who only sees her family physician once every three 
years for a Pap test than a sicker woman who sees her physician more frequently. Without 
knowing the healthcare utilization of FHO patients, we were unable to assess the impact 
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of this assumption on screening cost estimates. We attempted to explore this through sen-
sitivity analysis by varying the delivery cost in the FHO, which resulted in a lower average 
cost per woman screened in the FHO than FHG under some scenarios. Fourth, the switch 
from the FFS to a reformed practice model was voluntary; physicians joining a FHG or 
FHO may differ systematically by provider behaviour or other unknown physician charac-
teristics. Although we controlled for several observable physician and patient characteristics, 
there may be selection bias based on some unobservable factors. Prior to joining a FHG, 
physicians had greater productivity than those who did not switch (Kantarevic et al. 2011), 
and physicians with complex and less aff luent patients were more likely to join a FHG than 
remain in the FFS model (Kantarevic et al. 2011) or join a capitation-based model (Rudoler 
et al. 2014). Differences in physician productivity and patient populations may differen-
tially affect screening rates across practice models and potentially bias our results. Finally, 
women identified as patients of FFS physicians may have seen a FFS physician for acute 
needs rather than ongoing care. We were unable to identify FFS physicians practicing in 
walk-in clinics with patients who come and go from their practice, which may explain lower 
screening rates.

Conclusions
Ontario’s reforms shifted the primary care landscape from solo private practice reimbursed 
on a FFS basis toward group-based practices with formal patient enrolment and incentives 
for preventive care. Our results demonstrate that significant differences in cervical cancer 
screening rates exist across the traditional FFS and reformed practice models featuring 
patient rostering and incentives have significantly higher screening rates, as well as higher 
average and marginal costs. Our results contribute to the growing body of empirical evidence 
on the role of remuneration and incentives on quality, and may be useful for policy decisions. 
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