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Abstract
Background: We evaluated a large-scale transition of primary care physicians to blended
capitation models and team-based care in
Ontario, Canada, to understand the effect of
each type of reform on the management and
prevention of chronic disease.
Methods: We used population-based administrative data to assess monitoring of diabetes
mellitus and screening for cervical, breast and
colorectal cancer among patients belonging
to team-based capitation, non–team-based
capitation or enhanced fee-for-service medical
homes as of Mar. 31, 2011 (n = 10 675 480).
We used Poisson regression models to examine these associations for 2011. We then used
a fitted nonlinear model to compare changes
in outcomes between 2001 and 2011 by type
of medical home.

1.18 to 1.25), mammography (76.6% v. 71.5%,
adjusted RR 1.06, 95% CI 1.06 to 1.07) and
colorectal cancer screening (63.0% v. 60.9%,
adjusted RR 1.03, 95% CI 1.02 to 1.04). Over
time, patients in medical homes with teambased capitation experienced the greatest
improvement in diabetes monitoring (absolute
difference in improvement 10.6% [95% CI 7.9%
to 13.2%] compared with enhanced fee for service; 6.4% [95% CI 3.8% to 9.1%] compared
with non–team-based capitation) and cervical
cancer screening (absolute difference in
improvement 7.0% [95% CI 5.5% to 8.5%] compared with enhanced fee for service; 5.3% [95%
CI 3.8% to 6.8%] compared with non–teambased capitation). For breast and colorectal cancer screening, there were no significant differences in change over time between different
types of medical homes.

Results: In 2011, patients in a team-based capitation setting were more likely than those in an
enhanced fee-for-service setting to receive diabetes monitoring (39.7% v. 31.6%, adjusted relative risk [RR] 1.22, 95% confidence interval [CI]

Interpretation: The shift to capitation payment
and the addition of team-based care in Ontario
were associated with moderate improvements
in processes related to diabetes care, but the
effects on cancer screening were less clear.

H

ealth care systems with a strong primary
care orientation have better health outcomes, lower costs and fewer disparities
across population subgroups.1 Countries around
the world have been experimenting with reforms
to improve the delivery of primary care, changing
the way physicians are organized and paid. In the
United States, several national organizations2,3
and policy experts4,5 have advocated a shift away
from fee for service toward capitation or blended
payments, and in 2015, the Centers for Medicare
and Medicaid Services brought in blended payment in primary care, introducing a non–visitbased payment for chronic care management.6
Patient-centred medical homes have provided
an opportunity to transition physicians to new payment models, but they also necessitate changes in
care delivery, including incorporation of teambased care, enhancement of access for patients,
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coordination of care and a focus on quality and
safety.7–9 Evidence suggests that team-based care
is a particularly important element in improving
the management and prevention of chronic disease
and reducing related costs.10 Early evaluations of
patient-centred medical home pilots were promising,11,12 but a recent study of large-scale implementation showed limited improvements in the quality
of chronic disease care and no reduction in health
care utilization or total costs over 3 years.13
Before 2002, primary care physicians in
Ontario, Canada, were almost universally paid
through a fee-for-service system. Over the past
decade, more than three-quarters have transitioned
to patient-centred medical homes.14,15 About half
of Ontario physicians working in patient-centred
medical homes have shifted to blended capitation
payments, with a portion of these physicians working in groups that also receive government funding
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for nonphysician health professionals to enable
team-based care. However, about 40% of phys
icians in patient-centred medical homes still
receive most of their income through fee-forservice payments. This natural health policy experiment offers a unique opportunity to compare the
effectiveness of different payment models and
team-based care. Early studies have shown small
differences in the quality of cardiovascular16 and
diabetes mellitus17 care between physicians receiving capitation payments and those receiving feefor-service payments, but no studies have assessed
changes in quality of care over time.
We evaluated a large-scale transition of primary care physicians to blended capitation
models and team-based care to understand the
effect of each type of reform on chronic disease
management and prevention over time.

Methods
Setting
Ontario is Canada’s largest province, with a
population of 13.7 million people in 2014.18 Necessary physician visits, hospital services and
medical tests are fully insured for all permanent
residents by the Ontario Health Insurance Plan
(OHIP) and are free at the point of care, with no
copayments or deductibles.
Medical homes were introduced in Ontario
between 2002 and 2007.15 Entry into medical
homes was voluntary for both primary care phys
icians and patients, and physicians could select
among several types of medical homes. All medical homes included some form of blended phys
ician payment (some capitation and some fee for
service), formal patient enrolment, after-hours coverage and financial incentives for preventive health
and chronic disease management. Differences
between medical homes were based on the amount
of capitation payment relative to fee for service and
whether the medical home was eligible for funding
to hire nonphysician health professionals. In all
cases, capitation payments were adjusted for age
and sex but not comorbidity. There were no specific incentives to improve care coordination or to
engage in performance measurement and improvement (see Appendix 1, available at www.cmaj.ca/
lookup/suppl/doi:10.1503/cmaj.150579/-/DC1).
Study design and patient population
We stratified all Ontario residents (n = 13 161 935)
by the type of payment their physician received
and whether the physician worked in a team-based
setting as of Mar. 31, 2011. We performed a crosssectional analysis in 2011 to understand the relationship between, on the one hand, physician payment and team-based care and, on the other hand,

chronic disease management and prevention, with
adjustment for patient and physician characteristics. The outcomes were evidence-based testing for
diabetes and recommended screening for cervical,
breast and colorectal cancer. We performed a
longitudinal analysis to determine whether differences observed in 2011 were pre-existing or could
be explained by relative differences in improvement over time. We followed the patients back in
time to 2001 and assessed their eligibility for and
receipt of recommended testing for each fiscal year
until 2011. Physicians and patients transitioned
between several types of medical homes at different points in the study period, which precluded a
prospective analysis.
We excluded from the outset patients who
attended a community health centre (n = 139 274
[1.1%]). For this study, we were unable to capture
laboratory tests done in hospitals. To identify
physicians who used hospital laboratories, we calculated the average number of outpatient laboratory tests performed per patient over a 1-year
period for each study physician and examined the
distribution. We identified physician outliers with
low rates of outpatient laboratory testing (less than
an average of 3 laboratory tests per patient per
year) and excluded their patients from our primary
analysis (n = 578 942 [4.4%]). We included these
patients in a secondary analysis.
We used population-based administrative
claims data accessed through a comprehensive
research agreement between the Institute for Clin
ical Evaluative Sciences (ICES) and the Ontario
Ministry of Health and Long-Term Care. These
data sets were linked using unique, encoded identifiers and were analyzed at ICES. This study was
approved by the Research Ethics Board of Sunnybrook Health Sciences Centre in Toronto.
Patient-centred medical homes
We categorized medical homes into 3 categories
according to the type of physician payment and
whether the medical homes include nonphys
ician health professionals.
In the enhanced fee-for-service category,
physicians receive about 15% of remuneration
from capitation, 80% from fee-for-service billings and 5% from incentives and bonuses. This
category includes the Family Health Group
introduced in 2003 and the Comprehensive Care
Model introduced in 2005.
With non–team-based capitation, physicians
receive about 70% of remuneration from capitation, 20% from fee-for-service billings and 10%
from incentives and bonuses, with no funding for
allied health professionals. This category includes
the Family Health Network introduced in 2002 and
the Family Health Organization introduced in 2007.
CMAJ, November 17, 2015, 187(17)
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In the team-based capitation category, phys
ician payment is the same as under non–teambased capitation, but physicians are eligible for
funding to hire allied health professionals. This
category represents the Family Health Team
introduced in 2005.
We used enrolment tables provided by the
Ontario Ministry of Health and Long-Term Care
to assign enrolled patients to physicians practising in medical homes as of Mar. 31, 2011. We
used virtual rostering for patients who were not
formally enrolled in a medical home, assigning
them to the physician who billed the maximum
value of 18 common primary care fee codes
billed within the previous 2 years (Appendix 2,
available at www.cmaj.ca/lookup/suppl/
doi:10.1503/cmaj.150579/-/DC1); on this basis,
some nonenrolled patients were assigned to
physicians practising in medical homes. We
assigned both enrolled and nonenrolled patients
to a physician panel because we thought this
approach best approximated a physician’s true
panel of patients, especially for physicians practising in an enhanced fee-for-service model,
where there was a lower financial incentive to
enrol patients (as only 15% of income was based
on capitation payments).
Chronic disease management
and prevention
For patients aged 40 years or older identified as
having diabetes in the 2 years before Mar. 31 of
the fiscal year, we assessed the frequency of retinal eye examination, hemoglobin A1C measurement and cholesterol measurement using phys
ician, optometrist and laboratory service claims.
We used a validated algorithm with 86% sensitivity and 97% specificity to identify patients with
diabetes.19 Optimal monitoring for a patient with
diabetes was defined as 1 retinal eye exam,
4 hemoglobin A1C tests and 1 cholesterol test in a
2-year period, based on recommendations in the
Canadian Diabetes Association 2008 clinical
practice guidelines.20
We calculated cancer screening rates using
service claims. We determined eligibility for and
completion of screening on the basis of clinical
practice guideline recommendations and the cancer screening bonuses available to medical home
physicians, as we have done previously 21
(Appendix 3, available at www.cmaj.ca/lookup/
suppl/doi:10.1503/cmaj.150579/-/DC1).
Other data sources
Patient age, sex and place of residence were
obtained from the registry of people covered by
OHIP. We obtained neighbourhood income quintiles by dissemination area by linking 2006 census
E496
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data to patients’ residential postal codes. We
assessed patients’ rurality of residence using the
Rurality Index of Ontario.22 We used citizenship
and immigration records to determine whether
patients had immigrated to Ontario within the previous 10 years, and we used registration with
OHIP within the previous 10 years to identify
other residents new to the province. We derived
mental health diagnoses from physician billing
claims in the previous 2 years using a validated
algorithm.23 We based other diagnoses on previously validated cumulative cohorts derived from
physician billing claims and hospital discharge
abstracts. We used the Johns Hopkins Adjusted
Clinical Group software to assess patient comorbidity using adjusted diagnosis groups and to
assign patients to resource utilization bands based
on similar expected health care utilization (1 =
low, 5 = high) over a 2-year period.24 We used
physician databases to identify demographic data
for physicians practising in Ontario.
Statistical analysis
We used Poisson regression models to examine the
association between type of patient-centred medical
home and recommended testing for diabetes and
cancer screening in 2011. We chose this type of
analysis because our outcomes of interest were relatively common, and we wanted to express the
effects in terms of relative risks.25 Independent variables were patient age, rurality, income quintile,
morbidity (resource utilization band) and immigration status; physician characteristics were age, sex,
number of rostered patients and whether the phys
ician was a Canadian medical graduate. We used
generalized estimating equations to account for the
correlation in outcomes between patients who see
the same physician and physicians belonging to the
same group.26 Our primary analysis excluded
patients of physicians with low rates of outpatient
laboratory testing. We performed a secondary
analysis that included these patients.
We used a fractional polynomials method
developed by Long and Ryoo27 to perform a
longitudinal analysis to determine whether
patient-level differences observed in 2011 predated the introduction of medical homes in
Ontario. We stratified patients by the type of
patient-centred medical home to which they
belonged in 2011 and followed them back to
2001, assessing the proportion who received diabetes testing and cancer screening in each fiscal
year in the study time frame. We defined the
cohort in 2011 for each outcome using the eligibility criteria described above. We excluded
patients from the denominator for a given year if
they were no longer eligible for testing, because
of age or diagnosis. For each outcome, we used
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fractional polynomials to fit a nonlinear model to
the observed proportion of patients tested annually over the study time frame. We used the fitted
model to compare the change in proportion tested
over time between each type of patient-centred
medical home.28 Our analysis was based on

annual aggregated data that followed the same
group of patients back in time, so it was not necessary to adjust for potential confounders. We
tested for autocorrelation using the residuals of
the model fitted to the annual aggregated data and
found no significant autocorrelation.

Table 1: Patient characteristics by type of medical home in Ontario, as of Mar. 31, 2011
Type of medical home; no. (%) of patients*
Characteristic
No. of patients

Team-based
capitation

Non–team-based
capitation

Enhanced
fee for service

No. (%) of all
patients in
Ontario†

2 412 291

3 230 189

5 033 000

13 161 935

1 132 812 (47)

1 535 955 (48)

2 398 225 (48)

6 466 459 (49)

507 696 (21)

648 466 (20)

1 055 402 (21)

2 913 341 (22)

19–44

779 220 (32)

1 071 406 (33)

1 836 052 (36)

4 646 525 (35)

45–64

721 279 (30)

978 505 (30)

1 454 919 (29)

3 735 402 (28)

404 096 (17)

531 812 (16)

686 627 (14)

1 866 667 (14)

1 (low)

429 008 (18)

511 905 (16)

967 804 (19)

2 485 684 (19)

2

463 214 (19)

578 977 (18)

1 010 744 (20)

2 557 363 (19)

3

476 822 (20)

628 572 (19)

1 051 373 (21)

2 624 984 (20)

4

521 318 (22)

714 470 (22)

1 072 344 (21)

2 773 236 (21)

5 (high)

511 907 (21)

786 120 (24)

917 342 (18)

2 668 771 (20)

10 022 (<1)

10 145 (<1)

13 393 (<1)

51 897 (<1)

Immigrated in past 10 yr

55 339 (2)

122 358 (4)

526 081 (10)

920 619 (7)

Other newcomer in past 10 yr

52 078 (2)

73 578 (2)

175 392 (3)

454 419 (3)

2 304 874 (96)

3 034 253 (94)

4 331 527 (86)

11 786 897 (90)

Sex, male
Age group, yr
< 19

≥ 65
Income quintile

Missing data
Immigration status

Long-term resident
Rurality index
Major urban

1 249 855 (52)

2 180 293 (68)

4 269 320 (85)

9 544 639 (73)

Non–major urban

754 757 (32)

792 425 (25)

597 243 (12)

2 532 267 (19)

Rural

378 431 (16)

243 442 (8)

148 767 (3)

978 832 (7)

29 248 (1)

14 029 (<1)

17 670 (<1)

Missing data
Resource utilization band,‡ mean ± SD

2.62 ± 1.13

2.67 ± 1.09

2.77 ± 1.02

111 197 (1)
2.54 ± 1.20

Adjusted diagnosis groups
No utilization
1–4 (low comorbidity)
5–9
≥ 10 (high comorbidity)

162 519 (7)

178 111 (6)

187 004 (4)

1 304 747 (10)

1 258 840 (52)

1 575 270 (49)

2 200 542 (44)

6 069 330 (46)

834 317 (35)

1 227 831 (38)

2 142 350 (43)

4 773 571 (36)

156 615 (6)

248 977 (8)

503 104 (10)

1 014 287 (8)

Chronic disease
Hypertension

530 704 (22)

744 882 (23)

1 104 240 (22)

2 690 300 (20)

Congestive heart failure

48 487 (2)

64 281 (2)

80 528 (2)

221 121 (2)

Acute myocardial infarction

34 978 (1)

43 285 (1)

52 847 (1)

148 730 (1)

COPD

165 724 (7)

209 316 (6)

276 815 (6)

743 649 (6)

Asthma

328 795 (14)

465 793 (14)

762 500 (15)

1 858 465 (14)

Mental illness

440 002 (18)

663 158 (21)

1 129 405 (22)

2 524 459 (19)

Diabetes mellitus and age > 40 yr

199 265 (8)

283 550 (9)

458 513 (9)

1 065 721 (8)

Note: COPD = chronic obstructive pulmonary disease, SD = standard deviation.
*Except where indicated otherwise. These columns include data for nonenrolled patients assigned (by virtual rostering) to physicians practising in medical homes.
†The data in this column represent all Ontario residents, including those not attached (by formal enrolment or virtual rostering) to a medical home; the numbers
in this column are therefore greater than the sum of the 3 medical home categories.
‡For resource utilization bands, 1 = low utilization and 5 = high utilization.
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Results
Patient and physician characteristics
by type of medical home
In 2011, medical homes accounted for 10 675 480
Ontarians (81%) and 7095 (84%) of Ontario’s primary care physicians (Table 1, Table 2). Patient
and physician characteristics differed by type of
medical home. For example, higher proportions of
enhanced fee-for-service medical homes were
located in urban areas, served new immigrants
and patients with higher comorbidity, and
included international medical graduates and
physicians aged 65 years and older.
Cross-sectional analysis
Patients in team-based capitation practices had the
highest rates of recommended testing for diabetes,
cervical cancer screening and breast cancer
screening (39.7%, 69.2% and 76.6%, respectively), whereas those in enhanced fee-for-service
practices had the lowest rates (31.6%, 66.3% and
71.5%, respectively) (Table 3). Rates of screening
for colorectal cancer were similar in team-based
and non–team-based capitation practices (63.0%
and 63.5%, respectively), and these rates were

higher than the rate in enhanced fee-for-service
practices (60.9%). After adjustment for patient
and physician characteristics, the biggest differences were observed for diabetes care, with
patients in capitation models more likely to
receive recommended testing than those in
enhanced fee-for-service practices (team-based
capitation, relative risk [RR] 1.22 [95% confidence interval [CI] 1.18 to 1.25]; non–team-based
capitation, RR 1.10 [95% CI 1.07 to 1.14]).
Patients in capitation models were also more
likely than those in enhanced-fee-for-service
models to receive breast cancer screening (teambased capitation, RR 1.06 [95% CI 1.06 to 1.07];
non–team-based capitation, 1.04 [95% CI 1.03 to
1.05]) and colorectal cancer screening (teambased capitation, RR 1.03 [95% CI 1.02 to 1.04];
non–team-based capitation, RR 1.04 [95% CI
1.03 to 1.05]); however, there were no differences
between models for cervical cancer screening
(team-based capitation, RR 1.00 [95% CI 0.99 to
1.01]; non–team-based capitation, RR 1.01 [95%
CI 1.00 to 1.02]). Results from the secondary
analysis, which included patients of physicians
with low rates of outpatient laboratory testing,
were similar (results not presented).

Table 2: Physician characteristics and panel size by type of medical home in Ontario, as of Mar. 31, 2011
Type of medical home; no. (%) of physicians*
Characteristic
No. of physicians
Sex, male

Team-based
capitation
1776
1002 (56)

Non–team-based
capitation

Enhanced
fee for service

No. (%) of all
comprehensive primary
care physicians†

2051

3268

8422

1218 (59)

1956 (60)

4961 (59)

Age group, yr
< 40
40–64
≥ 65
Missing data

394 (22)

325 (16)

460 (14)

1476 (17)

1252 (71)

1540 (75)

2341 (72)

5874 (70)

129 (7)

186 (9)

463 (14)

1064 (13)

≤ 5 (<1)

0 (0)

≤ 5 (<1)

8 (<1)

1500 (85)

1703 (83)

2081 (64)

6190 (73)

275 (15)

348 (17)

1183 (36)

2224 (26)

≤ 5 (<1)

0 (0)

≤ 5 (<1)

Country of medical graduation
Canada
Other country
Missing data
Panel size, median (IQR)

1306 (871–1789)

1496 (1065–2005)

1398 (944–2008)

8 (<1)
1290 (800–1859)

Panel size
0–649

243 (14)

108 (5)

412 (13)

1585 (19)

650–999

331 (19)

313 (15)

499 (15)

1339 (16)

1000–1499

503 (28)

609 (30)

880 (27)

2154 (26)

1500–1999

406 (23)

506 (25)

644 (20)

1637 (19)

2000–2399

192 (11)

284 (14)

335 (10)

835 (10)

101 (6)

231 (11)

498 (15)

872 (10)

≥ 2400

Note: IQR = interquartile range.
*Except where indicated otherwise.
†Physicians were considered comprehensive if they worked 50 or more days per year, if 50% or more of their services reflected core primary care, if 50% or fewer
of their billings were in a single activity area and if they did not have a “focus practice” designation (e.g., psychotherapy, hospitalist, sports medicine).
“All comprehensive primary care physicians” includes those who did not practise in a medical home; therefore, the numbers in this column are greater than the
sum of the 3 medical home categories.
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Longitudinal analysis
Patients with diabetes who were enrolled in teambased capitation practices in 2011 experienced
the greatest improvements in recommended testing between 2001 and 2011 relative to other
models (absolute difference in improvement
6.4% [95% CI 3.8% to 9.1%] compared with
non–team-based capitation; 10.6% [95% CI 7.9%
to 13.2%] compared with enhanced fee-for-service)
(Figure 1A, Table 4). Patients enrolled in non–
team-based capitation practices experienced
greater improvement in recommended testing for
diabetes over time than patients in enhanced feefor-service practices (absolute difference in
improvement 4.1%, 95% CI 1.5% to 6.8%).
Patients enrolled in team-based capitation practices in 2011 also experienced the greatest
improvements in cervical cancer screening
between 2001 and 2011 (absolute difference in
improvement 5.3% [95% CI 3.8% to 6.8%] compared with non–team-based capitation; 7.0%
[95% CI 5.5% to 8.5%] compared with enhanced
fee-for-service), with the largest improvements
occurring between 2004 and 2006 (Figure 1B).
There were no statistically significant differences
in changes over time between patients in different
payment models for breast and colorectal cancer
screening (Figure 1C and 1D, Table 4).

Interpretation
We found that patients whose physicians were
paid by capitation and worked in an interprofessional team setting experienced the greatest
improvement in recommended testing for dia
betes over time and were more likely to receive
recommended testing for diabetes than patients
whose physicians were paid by capitation but did
not work in a team setting or whose physicians
were paid by fee for service. Patients in a non–
team-based capitation practice were more likely
to experience improvements over time and to
receive recommended testing for diabetes than
those in a fee-for-service practice. There were no
differences in cervical cancer screening between
practice types, and most of the relative improvement occurred before transitions to new payment
schemes. There were minimal differences in
breast and colorectal cancer screening between
practice types, and the relative differences predated changes in physician payment.
Our findings suggest that the shift to capitation
payment and the addition of nonphysician health
professionals to the care team have led to moderate
improvements in processes of diabetes care, but the
effects on cancer screening are less clear. Our findings are consistent with cross-sectional studies

Table 3: Association between enrolment in payment model and chronic disease management and prevention, as of Mar. 31, 2011
Type of analysis;* RR (95% CI)
Crude
rate, %

Unadjusted

Adjusted for patient†
characteristics

Adjusted for patient† and
physician‡ characteristics

Team-based capitation

39.7

1.24 (1.20 to 1.28)

1.24 (1.20 to 1.28)

1.22 (1.18 to 1.25)

Non–team-based capitation

36.2

1.12 (1.09 to 1.15)

1.12 (1.09 to 1.15)

1.10 (1.07 to 1.14)

Enhanced fee for service

31.6

Reference

Reference

Reference

Team-based capitation

69.2

1.07 (1.06 to 1.09)

0.99 (0.99 to 1.00)

1.00 (0.99 to 1.01)

Non–team-based capitation

67.5

1.05 (1.04 to 1.06)

1.00 (1.00 to 1.01)

1.01 (1.00 to 1.02)

Enhanced fee for service

66.3

Reference

Reference

Reference

Team-based capitation

76.6

1.10 (1.09 to 1.11)

1.08 (1.07 to 1.09)

1.06 (1.06 to 1.07)

Non–team-based capitation

74.5

1.07 (1.06 to 1.08)

1.05 (1.04 to 1.06)

1.04 (1.03 to 1.05)

Enhanced fee for service

71.5

Reference

Reference

Reference

Team-based capitation

63.0

1.08 (1.06 to 1.09)

1.05 (1.03 to 1.06)

1.03 (1.02 to 1.04)

Non–team-based capitation

63.5

1.08 (1.07 to 1.10)

1.05 (1.04 to 1.07)

1.04 (1.03 to 1.05)

Enhanced fee for service

60.9

Reference

Reference

Reference

Type of screening and payment model
Recommended testing for diabetes

Cervical cancer screening

Breast cancer screening

Colorectal cancer screening

Note: CI = confidence interval, RR = relative risk.
*Adjustment was performed with Poisson regression models, using generalized estimating equations to account for clustering at the physician level.
†Adjustment for the following patient characteristics: age, rurality, income quintile, morbidity (resource utilization band) and immigration status.
‡Adjustment for the following physician characteristics: age, sex, number of rostered patients and whether a Canadian medical graduate.
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from Ontario showing that patients who saw feefor-service physicians had the largest gaps in dia
betes care16 but that little of the difference in preventive screening could be attributed to the type of
physician payment.29 Our study builds on the longitudinal analysis by Kralj and Kantarevic,30 who
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A
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40

% of eligible patients

% of patients with diabetes

45

found that physicians who transitioned from feefor-service payment to capitation were 7% to 10%
more likely to achieve cancer screening targets than
those remaining in fee-for-service practice; however, in contrast to our study, theirs was a phys
ician-level analysis and did not assess the relative
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Figure 1: Provision of chronic disease management and prevention between 2001 and 2011, stratified by type of physician payment
model in which patients were enrolled in 2011. (A) Recommended testing for diabetes mellitus, as percentage of patients with diabetes
who received 1 retinal eye exam, 4 hemoglobin A1C tests and 1 cholesterol test in the 24 months before Mar. 31 of the fiscal year. (B) Cervical cancer screening, as percentage of women aged 35 to 69 years who received a Papanicolaou smear in the 30 months before Mar. 31
of the fiscal year, excluding those who underwent hysterectomy. (C) Breast cancer screening, as percentage of women aged 50 to 69
years who underwent mammography in the 30 months before Mar. 31 of the fiscal year, excluding those who underwent mastectomy
or received treatment for breast cancer. (D) Colorectal cancer screening, as percentage of adults aged 50 to 74 years who either underwent fecal occult blood testing in the 24 months before Mar. 31 of the fiscal year or who had colonoscopy in the previous 10 years,
excluding those who had colon cancer.
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Table 4: Comparison of changes in chronic disease management and prevention over the period 2001
to 2011, by type of payment model
Type of chronic disease management or prevention;
absolute difference in improvement over time, % (95% CI)*
Recommended
testing for
diabetes

Cervical cancer
screening

Breast cancer
screening

Colorectal
cancer screening

Team-based capitation
v. non–team-based
capitation

6.4 (3.8 to 9.1)

5.3 (3.8 to 6.8)

1.3 (–1.2 to 3.9)

1.3 (–2.1 to 4.8)

Team-based capitation
v. enhanced fee for
service

10.6 (7.9 to 13.2)

7.0 (5.5 to 8.5)

1.7 (–0.9 to 4.2)

2.8 (–0.6 to 6.2)

Non–team-based
capitation v. enhanced
fee for service

4.1 (1.5 to 6.8)

1.7 (0.2 to 3.2)

0.3 (–2.2 to 2.9)

1.4 (–2.0 to 4.9)

Comparison

Note: CI = confidence interval.
*The absolute difference in improvement over time is based on results from the fitted model and is expressed as a percentage.

influence of team-based care. Evidence from the
US is mixed, whereby some studies have shown
that practices that adopted components of patientcentred medical homes were more likely to provide
better preventive services11,31–34 and chronic disease
care,11,33,34 whereas other studies showed that the
rate of improvement in quality of care was no
greater in patient-centred medical homes than in
comparison practices.13,35 These studies did not separate the effect of payment reform from other types
of patient-centred medical home reform, such as
the addition of nonphysician team members.
There is strong evidence that team-based care
can improve both processes of care and outcomes
for diabetes.10,36 Team-based practices in Ontario
had the added advantage of participating in quality
improvement learning collaboratives between 2008
and 2010 that were not available to other practices
and that focused specifically on improving diabetes
care and colorectal cancer screening.37 Adding primary care teams may be less important for cancer
screening than other improvement strategies.38 Clinicians, policy-makers and the public will need to
decide if the improvements in care noted in evaluations of Ontario’s reforms justify the related
increase in primary care expenditure, from about
$2.8 billion in 2006/07 to $3.7 billion in 2009/10.39
Weighing improvements against related costs is
particularly difficult given that participation in
reforms was voluntary and given that the physicians who transitioned to capitation and team-based
models may have been those with a greater interest
in chronic disease management and prevention.
Limitations
Our study had 3 major limitations. First, we were
unable to assess important aspects of quality of

care, such as timely access and patient satisfaction, nor did we have access to laboratory values
or blood pressure data. Second, we were unable to
infer causation. We evaluated a natural health policy experiment in which transition to a medical
home was voluntary, with physicians and patients
transitioning among several types of medical
homes at different points in time. These complexities limited our choice of study design, necessitating a stratification and look-back method instead
of a more traditional prospective cohort or interrupted time series design. Finally, there were
important differences in patient and physician
characteristics among types of medical home, and
these may have influenced our findings, despite
our attempts to control for differences with regression modelling. For example, patients whose
physicians were paid primarily through fee for
service were less likely to receive recommended
testing for diabetes, but they were also more likely
to be new immigrants and to have multiple
comorbidities, factors that may pose challenges to
care. These differences are partly explained by
capitation payments that adjust for patient age and
sex but not morbidity.14
Conclusion
Our findings suggest that the shift to capitation payment and the addition of team-based care in
Ontario have led to moderate improvements in diabetes care, but the effects on cancer screening are
less clear. Improvements in diabetes care were
most marked when capitation payment to phys
icians was coupled with interprofessional care
teams. We conclude that physician payment reform
and team-based care have the potential to improve
chronic disease management and prevention.
CMAJ, November 17, 2015, 187(17)
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