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Abstract

Background: The general health check, which includes the periodic health visit and annual physical exam, is not
recommended to maintain the health of asymptomatic adults with no risk factors. Different funding mechanisms
for primary care may be associated with the provision of service delivery according to recommended guidelines.
We sought to determine how use of the periodic health visit for healthy individuals without comorbidities, despite
evidence against its use, differed by primary care model.

Methods: Population-based cross-sectional study using linked health and administrative datasets in Ontario, Canada,
where most residents are insured for physician services through Ontario’s single payer, provincially funded Ontario
Health Insurance Plan. Participants included all living adults (> 19 years) in Ontario on January 1st, 2014, eligible for the
Ontario Health Insurance Plan. Primary care enrollment model was the main exposure and included traditional fee-for-
service, enhanced fee-for-service, capitation, team-based care, other (including salaried), and unenrolled. The main
outcome measure was receipt of a periodic health visit during 2014. Age-sex standardized rates of periodic health visits
performed during the one-year study period were analyzed by number of comorbid conditions.

Results: Of 10,712,804 adults in Ontario, 2,350,386 (21.9%) had a periodic health visit in 2014. The age-sex standardized
rate was 6.1% (95% confidence interval [C]] 6.0, 6.1%) for healthy individuals. In the traditional fee-for-service model, the
periodic health visit was performed for 55.3% (95% Cl 54.4, 56.3%) of healthy individuals versus 10.2% (95% Cl 10.0, 10.

remuneration on providing evidence-based primary care.

3%) in team-based care. Periodic health visit rates varied by primary care provider models. Traditional and enhanced
fee-for-service models had higher rates across all comorbidity groups.

Conclusions: Patients whose primary care physicians are funded exclusively through fee-for-service had the highest
rates of periodic health visits in healthy individuals. Primary care reform initiatives must consider the influence of

Keywords: Fee-for-service, Periodic health visit, Physician enrollment

Introduction

Increasing evidence suggests general health checks,
which include both the traditional annual physical exam
and the periodic health visit, do not reduce morbidity
and mortality for patients and is a costly service [1-3].
Insurance and care providers have reconsidered its bene-
fit and have moved from providing less effective annual
physical exams for healthy individuals towards a periodic
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health visit [4]. The periodic health visit focuses on pre-
ventative care, and does not necessarily include a phys-
ical examination. Physician discretion determines if a
periodic health visit is warranted and it is tailored to the
specific needs of each patient. The Canadian Task Force
for Preventive Health Care recently commented that the
traditional annual physical examination of asymptomatic
adults is not supported by evidence and may result in
harm. They explain there may be better value in periodic
preventive visits according to age, risk and specific test
intervals [5]. A recent Cochrane review [1] suggests that
general health checks, including periodic health visits,
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are unlikely to be beneficial and are not supported based
on the best available evidence. This is particularly im-
portant for healthy, low risk individuals in the *Choosing
Wisely' [6] climate, where there is a focus to encourage
clinicians and patients to consider reducing unnecessary
tests and treatments and to make effective choices for
high-quality care.

Currently, the Ontario Health Insurance Plan (OHIP),
the universal government funding program for physician
and hospital services in the province, funds one annual
periodic health visit per patient, regardless of comorbidi-
ties. This fee code was established in November 2012,
despite available evidence challenging the utility of peri-
odic health visits. The new fee code for periodic health
visits was introduced to replace the annual physical
exam and was remunerated at a lower ‘price-point’ (30%
less for those 18 to 65 years). Decisions around perform-
ing the periodic health visit, including for those without
comorbidities, are made by the physician. Evaluation of
how or why decisions for this funded but clinically un-
supported service are performed has not been evaluated.

Across Ontario, a number of funding and governance
models for the provision of primary care exist [7]. De-
tails of these models are shown in Table 1. These include
a traditional fee-for-service model, an enhanced fee-
for-service model (Family Health Groups and Compre-
hensive Care Model) whereby the majority of income is
through fee-for-service but incentives, premiums and
bonuses are paid for eligible services to enrolled patients,
capitation models where physicians receive fixed annual
sums for each registered patient but are eligible for bo-
nuses (Family Health Organizations and Family Health
Networks) and a small proportion of fee-for-service pay-
ments, a team-based-care model where remuneration is a
combination of capitation, bonuses, and fee-for-service
(Family Health Teams), and salaried models that function
independent of the number of services provided or pa-
tients served (Community Health Centres). While each
model has its merits, the majority of patients are enrolled
(“rostered”) in capitation or team-based care. Only a small
proportion of the adult population (10%) continue to be
served by practitioners who bill exclusively fee-for-service.

Given competing priorities of providing quality care
and adequate compensation for physicians’ services,
evidenced-based care delivery may differ by primary care
model. Traditional fee-for-service models may lead to
the over-provision of services, including periodic health
visits [8]. Quality of care may suffer in such models
where volume is remunerated and where interprofes-
sional team-based care is discouraged because in order
to bill, physicians must provide the service directly.
Conversely, capitation models may contribute to the
under-provision of services, especially for patients with
multi-morbidity [8]. In the absence of additional
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value-based components to capitation models, this
model of care has little incentive for quality based care.
Bundled care models can encourage team-based ap-
proaches but may increase the quantity and intensity of
physician workload as a result of increased patient vol-
ume expectations [9] Evidence for the success of
pay-for-performance models in primary care has been
mixed and currently in Ontario, there is no direct
pay-for-performance incentive for providing the periodic
health visit [8, 10-13]. Understanding physician and
health system drivers of periodic health visit billing prac-
tices are important and have not been studied. The ob-
jectives of this study were to determine how use of the
periodic health visit for apparently healthy individuals,
despite evidence against its use, differed by primary care
remuneration models. We hypothesized that models of
care that had largely fee-for-service remuneration models
would have the highest rates of performance of the peri-
odic health visit in both healthy individuals and in those
with comorbidities.

Methods

This was a population-based cross-sectional study of 10
million Ontario adults through linkage of multiple
population-based health databases available at ICES. Da-
tabases were linked based on each patient’s unique,
encoded OHIP number and the cohort was extracted by
a trained analyst. This study was approved by the Re-
search Ethics Board at Sunnybrook Health Sciences
Centre in Toronto, Canada.

Databases

The Registered Persons Database contains demographic
information for all Ontario residents who have ever re-
ceived an Ontario health card number. It is updated
monthly and loss of eligibility following death is accurate
in 98.6% of individuals [14]. The Corporate Provider
Database includes demographic, specialty, and practice
location for physicians in Ontario and has 100% linkage
to unique physician billing numbers and specialty codes,
and the Client Agency Program Enrollment identifies
the enrollment of Ontarians in a program with a specific
practitioner and primary care enrollment group. 99.5%
of primary care physicians who roster patients are
assigned to a valid primary care model in this dataset
[14]. The OHIP Claims Database identifies claims for
physician services provided by physicians in Ontario.
The Canadian Institute for Health Information
Discharge Abstract Database and Same Day Surgery
Database includes records of patients admitted to
Ontario hospitals and records all same-day surgeries in
Ontario hospitals, respectively.
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Table 1 Key features of compensation models for primary care in Ontario

Overview Examples of specific % office visits
bonuses (not exhaustive) PHV (2014)
Family Health « Inter-professional team model - Similar to capitation models but the size of ~ 53%
Team « Regular and extended hours the capitated basket is smaller.
« Blended capitation model with complement-based
remuneration and bonuses/incentives, or blended salary model
« Ministry of health funded inter-professional teams
providing primary health care (e.g. nurse practitioners,
dieticians, pharmacists, social workers, psychologist,
and occupational therapists).
Enhanced Fee-for- - Comprehensive Care Management 1. Patient Registration Incentive 6.7%
Service (solo practitioners) and Family Health Group Models 2. Comprehensive Care Management Fee
(3+ physicians) 3. After Hours Care
« Primarily through fee-for-service but also eligible 4. Diabetes and Heart Failure Management
for specific bonuses and premiums based on patient enrolment. Incentives
- Provide care to rostered patients with some after-hours care. 5. Cumulative Preventative Care Management
- Limited to no professional team. Payment (Bonus): Pap smears, mammograms,
childhood immunizations, flu shots, colorectal
screening.
6. Smoking Cessation Counselling Fee
7. Unattached Patient Fee
8. Primary Health Care of Patients with Serious
Mental lliness.
Primarily « Family health networks and Family Health Organizations 1. Patient Registration Incentive. 6.0%
Capitation « 3+ physicians compensated mostly through capitation 2. Comprehensive Care Management Fee.
payments + some fee-for-service payments. 3. Diabetes and Heart Failure Management
« Specific bonuses & premiums based on patient enrolment, after Incentives.
hours premiums. 4. Cumulative Preventative Care Management
Payment (Bonus): for Pap smears,
mammograms, immunizations, flu shots,
colorectal screening.
5. Preventative Care Management Service
Enhancement Fee (Reminder Fee): to contact
patient to obtain preventative services
6. Special Payments (Premiums): eligible for all
premiums in any fiscal year for: Obstetrical
Deliveries, Hospital Services, Palliative Care,
Office Procedures, Prenatal Care, Home Visits
7. Newborn Care Episodic Fee.
8. Smoking Cessation Counselling Fee
9. Primary Health Care of Patients with Serious
Mental lliness
Unattached Patient Fee
Other (Salaried) « Community health centres, salaried physicians, rural-northern 43%
physician group agreement, Group health Centre, Community
Sponsored Agreements.
« Primary care services alongside health promotion and
community development programs for communities and
individuals with complex needs.
Fee-for-Service - Traditional model. Solo. “Full-service” primary care billing. 7.9%

- Episodic care for patients. Some walk-in-clinics.
+ No professional team.

PHYV Periodic Health Visits

Study population

The study included all living adult (> 19 years) Ontario
residents (39% of adult Canadians) on January 1st,
2014. Periodic health visits performed in Ontario on
OHIP-eligible residents from January 1st to December
31st, 2014 were included. A two-year look-back at hos-
pital and OHIP records was carried out to identify the
number of comorbid conditions. These were assigned
using the Johns Hopkins Adjusted Clinical Groups Case

Mix System [15], a validated tool [15], which is based
on patients’ age, gender and the diagnosis codes on pa-
tient medical records in both ambulatory (OHIP and
Same Day Surgery) and inpatient care settings Dis-
charge Abstract Database from January 2012 to Decem-
ber 2013. There are 32 Adjusted Diagnostic Groups.
The sum of Adjusted Diagnostic Groups was used to
categorize population into different numbers of comor-
bid conditions.
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Assignment of care provider

Eligible, rostered (enrolled) OHIP residents were identi-
fied through the Client Agency Program Enrollment
database and assigned their pre-existing practitioner and
primary care enrollment group (model). The models in-
cluded Family Health Teams, enhanced fee-for-service,
primarily capitation-based, and “other” models (e.g. sal-
ary) (Table 1). For the remaining unenrolled patients,
primary care providers (PCP’s) were assigned based on
the physician who provided the highest adjusted cost
(adjusted for shadow billings) of the core primary care
billings in OHIP from January 2012 to December 2013.
These non-rostered patients were assigned to the trad-
itional fee-for-service model as they were not formally
enrolled with a particular service provider. Individuals
with no primary care billings and not in the Client
Agency Program Enrollment database but eligible for
OHIP and living in Ontario were grouped into a “no pri-
mary care provider” group. In Ontario, PCP’s may only
belong to one primary care enrolment model.

Annual physical exam

Physician fee codes (A003, General Assessment with a
diagnostic code 917 [annual health examination adoles-
cent/adult] or K131 and K132 [periodic health visits])
billed using OHIP were used to ascertain periodic health
visits and the corresponding PCP who provided the ser-
vice from January to December 2014. If a patient chan-
ged his/her PCP, the PCP who performed the periodic
health visit was assigned as the PCP.

Statistical analysis

Age-sex standardization technique was used to adjust
the confounding effects of differences in age-sex struc-
ture among the sub-populations being compared. The
overall eligible Ontarians were adopted as the standard
population, and direct age-sex standardized periodic
health visit rates by sectors were calculated. A multiple
variable Poisson regression model was built to test the
association of primary care model and periodic health
visit, adjusting for age, sex, neighbourhood income quin-
tile, and number of comorbidities. Initial models showed
there was an interaction between primary care model
and comorbidity group and therefore models were strati-
fied by the number of comorbidities. Statistical testing
was carried out using SAS Enterprise Guide, version 6.1
(SAS Institute Inc., Cary, NC).

Results

Of the 10,712,804 eligible Ontarians, 2,350,386 (21.9%)
had a periodic health visit in 2014. Periodic health visit
rates increased by number of comorbid conditions.
Age-sex standardized rate was 6.1% for the healthy group
and 25.5% for patients with >1 comorbidity (Table 2).
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Periodic health visit rates varied by PCP models. Trad-
itional and enhanced fee-for-service models had higher
rates across all comorbid condition groups. There was a
3-fold standardized rate difference observed within primary
care models (35.4% for traditional fee-for-service, 12.2% for
other enrollment model group). Traditional fee-for-service
PCPs performed the highest number of periodic health
visits for the healthy adults (55.3%) (Table 2).

In the multiple variable models (Table 3), patients with-
out comorbidities in traditional fee-for-service model were
5.52 times more likely to receive periodic health visits com-
pared with those in family health teams. Healthy individuals
in an enhanced fee-for-service model also had considerably
higher rates of periodic health visit compared with those in
family health teams (adjusted rate ratio 1.66, 95% CI 1.63,
1.69). In patients with multiple comorbidities, those in
fee-for-service and enhanced fee-for-service models had the
highest rates of periodic health visits (fee-for-service:
adjusted rate ratio 241, 95% CI 240, 2.42; enhanced
fee-for-service: adjusted rate ratio 2.01, 95% CI 2.00, 2.02).
Results were similar when stratified by those 65 years and
older and those less than 65 years (Table 4). High income,
female sex, and middle and older age was associated with
an increased likelihood of receiving a periodic health visit.
Patients in salaried models and in family health teams had
the lowest likelihood of receipt of a periodic health visit
across all comorbidity groups (Table 3).

Discussion

Using health and administrative data in a universal
single-payer setting, this analysis demonstrates 21.9% of
eligible Ontario adults and 6.1% of healthy adults re-
ceived a periodic health visit in 2014. A higher rate of
periodic health visits was observed with increasing num-
ber of comorbid conditions. While some variation by so-
cioeconomic status, age, and sex was observed, there was
a striking difference in the portion of adults receiving a
periodic health visit by PCP model not explained by co-
morbidities. More than half of healthy individuals received
periodic health visits in the traditional fee-for-service
model, a proportion more than nine times that of the rest
of the healthy population.

Evidence supports the decision for a physician to per-
form a physical exam should be based on medical neces-
sity [1]. Similarly, preventative counselling and screening
should be based on individual risk rather than a blanket
approach to primary care delivery. Since the introduc-
tion of primary care reform, some have evaluated the
impact of these reforms on patient care access [16, 17],
quality [13, 18], and on drivers of evidence-based care
[19, 20]. Yet, despite substantial discourse on primary
care models, few studies have compared physician be-
haviour by payment model. One Ontario study reported
differences in prevention activities between practices in
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Table 3 Rate ratios for receiving a periodic health visit by primary care model, comorbidities, and socio-demographics
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N=10,712,804

Number of Comorbidities

0

1

Adjusted* rate ratios (95% Confidence Intervals)

2+

Primary Care Model

Enhanced Fee For Service

Primarily Capitation

Salaried Enrolment Model

Fee For Service

No Primary Care Physician

Family Health Team
Age (years)

20-44

45-64

65-74

75+
Sex

Female

Male

Neighbourhood Income Quintile

1 (lowest)

5 (highest)
Missing

1.66 (1.63, 1.69)
1.13 (1.11, 1.15)
0.79 (0.73, 0.86)
5.52 (540, 5.64)
0.00 (0.00, 0.00)

(reference)

(reference)

145 (1.43,147)
1.30 (1.26, 1.34)
0.67 (0.64, 0.71)

1.11 (1.10, 1.13)

(reference)

(reference)

1.08 (1.06, 1.11)
1.11 (1.09, 1.14)
1.16 (1.14, 1.19)
1.20 (1.18, 1.23)
0.92 (0.83, 1.02)

8 (1.66, 1.70)
3(1.21, 1.25)
0.80 (0.75, 0.85)
8 (1.26, 1.30)
0.00 (0.00, 0.00)

(reference)

(reference)

1.54 (1.52, 1.55)
1.67 (1.64,1.70)
1.09 (1.06, 1.12)

1.39 (1.38, 1.41)

(reference)

(reference)
0(1.08,1.12)
4(1.12,1.16)
2(1.20,1.24)
0 (128, 1.32)
0.92 (0.84, 1.00)

2.01 (2.00, 2.02)
1.29 (1.29, 1.30)
0.84 (0.83, 0.86)
241 (240, 242)
0.00 (0.00, 0.00)

(reference)

(reference)

146 (145, 1.46)
1.67 (1.66, 1.68)
132 (131,132

1.26 (1.25, 1.26)

(reference)

(reference)

1.09 (1.08, 1.09)
113 (1.12,1.14)
1.20 (1.19, 1.20)
125 (1.25, 1.26)
0.93 (0.91, 0.95)

*Adjusted for age, sex, and neighbourhood income quintile

Table 4 Rate ratios for receiving a periodic health visit by primary care model stratified by age and number of comorbidities

N=10,712,804 Number of Comorbidities
0 1 2+
Adjusted* rate ratios (95% Confidence Intervals)
Adults 65 years and older
Primary Care Model
Enhanced Fee For Service 9 (1.02, 1.16) 1.52 (1.46, 1.58) 1.95 (1.93, 1.96)
Primarily Capitation 0.92 (0.86, 0.99) 1.08 (1.04, 1.13) 1.24 (1.23, 1.25)
Salaried Enrolment Model 0.92 (0.73, 1.16) 0.91 (0.78, 1.06) 0.90 (0.87, 0.93)
Fee For Service 4.20 (3.88, 4.55) 1.28 (1.21, 1.35) 225 (2.22,2.27)
No Primary Care Physician 0.00 (0.00, 0.00) 0.00 (0.00, 0.00) 0.00 (0.00, 0.00)
Family Health Team (reference) (reference) (reference)
Adults under 65 years
Primary Care Model
Enhanced Fee For Service 2 (1.69, 1.75) 1.70 (1.68, 1.73) 2.04 (2.03, 2.05)
Primarily Capitation 5.1 17) 1.25 (1.23, 1.27) 132 (1.31,1.32)
Salaried Enrolment Model 0.77 (0.70, 0.84) 0.78 (0.73, 0.84) 0.82 (0.80, 0.84)
Fee For Service 564 (5.52,5.77) 1.29 (1.27,1.31) 248 (246, 2.49)
No Primary Care Physician 0.00 (0.00, 0.00) 0.00 (0.00, 0.00) 0.00 (0.00, 0.00)
Family Health Team (reference) (reference) (reference)

*Adjusted for age, sex, and neighbourhood income quintile
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the funding models. The authors report practice structure,
rather than funding arrangement, was a more important fac-
tor in the delivery of evidence-based preventative care [20].

Proponents of continued use of the periodic health
visit, despite the lack of evidence for its benefit in
healthy individuals, assert the periodic health visit satis-
fies the patient’s desire to create and maintain a support-
ive and trusting relationship with their PCP [21].
Healthcare providers may also justify the periodic health
visit using a similar rationale. However, our findings sup-
port the notion that provision of the periodic health visit
to healthy patients and of evidenced-based care may be
related, in part, to financial incentive and not only to a
desire to provide quality care and build relationships.
Disincentivizing primary care models that encourage
volume-based fee-for-service payment that engender su-
perfluous services should be considered in reforms to pri-
mary care. Not only may such volume-based fee-for-service
models encourage the inappropriate provision of the peri-
odic health visit in healthy individuals, they may hinder re-
ceipt of such visits by the elderly or those with comorbid
conditions whose visits may take more time or effort by the
physician due to complexity.

The relatively low rates of periodic health visits across
the non-fee-for-service models in individuals with co-
morbidities may reflect primary preventative care that
occurs at ‘sick visits’ or at visits for specific comorbidi-
ties where incentives for comprehensive care already
exist. For example, some blended models in Ontario
offer financial incentives for comprehensive diabetes or
heart failure management. At visits for these conditions,
physicians may also provide screening or counselling
that might otherwise be provided at a periodic health
visit in individuals without diabetes or heart failure.
Thus, the need for a periodic health visit in individuals
with comorbid conditions may be substituted by visits
where other financial incentives are in place. Alterna-
tively, given the more frequent health care contacts in
individuals with comorbid conditions, the need for a
periodic health visit to create and maintain a supportive
relationship with a primary care physician may no longer
be needed [21]. The low rates of periodic health visits in
these non-fee-for-service models may also reflect under
service in these populations as a result of a lack of finan-
cial incentive for periodic health visits.

Strengths of this study include its large sample size
with inclusion of virtually all adult Ontarians eligible for
a periodic health visit. This is the first province-wide
evaluation of provision of periodic health visits in
healthy individuals and in is important in light of the
Choosing Wisely [6] campaign, and Cochrane review [1]
on evidence against general health checks.

There are some limitations to this study. While a
several-fold higher rate of periodic health visit in the
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traditional fee-for-service model was identified, caus-
ation was not established, nor was determination of
whether findings are related to other factors of this care
model including patient characteristics. Physician char-
acteristics of those providing traditional fee-for-service
were not studied and those providing care in this model
may differ in their focus on preventative medicine, and
motivation for periodic health visits may not only be fi-
nancial benefit.

Conclusions

Funding through traditional fee-for-service had the high-
est rates of administration of periodic health visits in
otherwise healthy individuals, a practice for which there
is little evidence of benefit. While individual patient and
provider characteristics may be important, primary care
reform initiatives must also bear in mind the influence
of remuneration on delivery of evidence-based care.
These results can be used to inform policy-makers about
features to consider in the development and implemen-
tation of care models that support cost-effective and
evidence-based primary care delivery.

Abbreviations
OHIP: Ontario Health Insurance Plan; PCP: Primary Care Provider

Acknowledgements
Not applicable.

Funding

This study was supported by the ICES, which is funded by an annual grant
from the Ontario Ministry of Health and Long-Term Care (MOHLTC). The
opinions, results and conclusions reported in this paper are those of the au-
thors and are independent from the funding sources. No endorsement by
ICES or the Ontario MOHLTC is intended or should be inferred. Parts of this
material are based on data and information compiled and provided by the
Canadian Institute for Health Information (CIHI). However, the analyses, con-
clusions, opinions and statements expressed herein are those of the authors,
and not necessarily those of CIHI.

Availability of data and materials

The data set from this study is held securely in coded form at ICES. Data-
sharing agreements prohibit ICES from making the data set publicly available,
but access may be granted to those who meet pre-specified criteria for con-
fidential access, available at www.ices.on.ca/DAS. The full data set creation
plan and underlying analytic code are available from the authors upon re-
quest, understanding that the programs may rely upon coding templates or
macros that are unique to ICES.

Authors’ contributions

NS interpreted the results, drafted the initial manuscript, revised the
manuscript, and approved the final manuscript as submitted. JG contributed
to study design, was involved with interpretation of data, critical revisions to
manuscript, and approved the final manuscript as submitted. LF performed
the statistical analyses and was involved in interpretation of data, revision of
manuscript and approved the final manuscript as submitted. HG contributed
to study design, was involved with interpretation of data, revisions to
manuscript and approved the final manuscript as submitted. XW was
involved with interpretation of data, revisions to manuscript, and approved
the final manuscript as submitted. AG conceptualized and designed the
study, interpreted the results, revised the manuscript, and approved the final
manuscript as submitted. All authors approved the final manuscript as
submitted and agree to be accountable for all aspects of the work.


http://www.ices.on.ca/DAS

Saunders et al. BMIC Family Practice (2019) 20:42

Ethics approval and consent to participate

Research Ethics Board at Sunnybrook Health Sciences Centre approved the
study. Individual consent to participate in this study was waived as this was
a population-based study using administrative data.

Consent for publication
Not Applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'The Hospital for Sick Children, 555 University Avenue, Toronto, Ontario M5G
1X8, Canada. 2Department of Pediatrics, University of Toronto, Toronto,
Canada. ?ICES, Toronto, Canada. “Child Health Evaluative Sciences, SickKids
Research Institute, Toronto, Canada. °Institute of Health Policy, Management
and Evaluation, The University of Toronto, Toronto, Canada. ®Dalla Lana
School of Public Health, University of Toronto, Toronto, Canada.

Received: 3 November 2017 Accepted: 21 February 2019
Published online: 05 March 2019

References

1. Krogsboll LT, Jorgensen KJ, Gronhoj Larsen C, Gotzsche PC. General health
checks in adults for reducing morbidity and mortality from disease.
Cochrane Database Syst Rev. 2012;10:CD009009.

2. Mehrotra A, Prochazka A. Improving value in health care--against the annual
physical. N Engl J Med. 2015;373(16):1485-7.

3. Periodic health examinations: a rapid Econ Anal In. Toronto, ON: Health
Quality Ontario; 2013.

4. Info Bulletin [http://www.health.gov.on.ca/en/pro/programs/ohip/bulletins/
4000/bul4585.pdf].

5. Birtwhistle R, Bell NR, Thombs BD, Grad R, Dickinson JA. Periodic preventive
health visits: a more appropriate approach to delivering preventive services:
from the Canadian task force on preventive health care. Can Fam Physician.
2017,63(11):824-6.

6. Choosing Wisely Canada [http://www.choosingwiselycanada.org/.

7. Family Practice Models [http://www.healthforceontario.ca/UserFiles/file/
PracticeOntario/FM%20Compensation%20Practice%20Models%20EN.pdf].

8. Mattison CA, Wilson MG. Rapid synthesis: examining the effects of value-based
physician payment models. . In. Hamilton: Macmaster health. Forum. 2017.

9. Friedberg MW, Chen PG, White C, Jung O, Raaen L, Hirshman S, Hoch E,
Stevens C, Ginsburg PB, Casalino LP, et al. Effects of health care payment
models on physician practice in the United States. Rand Health Q. 2015;5(1):8.

10.  Chien AT, Dudley RA. Pay-for-performance in pediatrics: proceed with
caution. Pediatrics. 2007;120(1):186-8.

11, Freed GL, Uren RL. Pay-for-performance: an overview for pediatrics. J
Pediatr. 2006;149(1):120-4.

12. Carter R, Riverin B, Levesque JF, Gariepy G, Quesnel-Vallee A. The impact of
primary care reform on health system performance in Canada: a systematic
review. BMC Health Serv Res. 2016;16:324.

13.  Jaakkimainen RL, Barnsley J, Klein-Geltink J, Kopp A, Glazier RH. Did
changing primary care delivery models change performance? A population
based study using health administrative data. BMC Fam Pract. 2011;12:44.

14. Institute for Clinical Evaluative Sciences Dataset Dictionary [https//
datadictionary.ices.on.ca/Applications/DataDictionary/Default.aspx].

15.  Austin PC, van Walraven C, Wodchis WP, Newman A, Anderson GM. Using
the Johns Hopkins aggregated diagnosis groups (ADGs) to predict mortality
in a general adult population cohort in Ontario, Canada. Med Care. 2011;
49(10):932-9.

16.  Glazier RH, Kopp A, Schultz SE, Kiran T, Henry DA. All the right intentions
but few of the desired results: lessons on access to primary care from
Ontario's patient enrolment models. Healthc Q. 2012;15(3):17-21.

17.  Hutchison B, Glazier R. Ontario's primary care reforms have transformed the
local care landscape, but a plan is needed for ongoing improvement.
Health Aff (Millwood). 2013;32(4):695-703.

20.

21.

Page 8 of 8

Russell GM, Dahrouge S, Hogg W, Geneau R, Muldoon L, Tuna M. Managing
chronic disease in Ontario primary care: the impact of organizational factors.
Ann Fam Med. 2009;7(4):309-18.

Kantarevic J, Kralj B. Link between pay for performance incentives and
physician payment mechanisms: evidence from the diabetes management
incentive in Ontario. Health Econ. 2013;22(12):1417-39.

Dahrouge S, Hogg WE, Russell G, Tuna M, Geneau R, Muldoon LK,
Kristjiansson E, Fletcher J. Impact of remuneration and organizational factors
on completing preventive manoeuvres in primary care practices. CMAJ.
2012;184(2):E135-43.

Goroll AH. Toward trusting therapeutic relationships--in favor of the annual
physical. N Engl J Med. 2015;373(16):1487-9.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://www.health.gov.on.ca/en/pro/programs/ohip/bulletins/4000/bul4585.pdf
http://www.health.gov.on.ca/en/pro/programs/ohip/bulletins/4000/bul4585.pdf
http://www.choosingwiselycanada.org/
http://www.healthforceontario.ca/UserFiles/file/PracticeOntario/FM%20Compensation%20Practice%20Models%20EN.pdf
http://www.healthforceontario.ca/UserFiles/file/PracticeOntario/FM%20Compensation%20Practice%20Models%20EN.pdf
https://datadictionary.ices.on.ca/Applications/DataDictionary/Default.aspx
https://datadictionary.ices.on.ca/Applications/DataDictionary/Default.aspx

	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Databases
	Study population
	Assignment of care provider
	Annual physical exam
	Statistical analysis

	Results
	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

