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ABSTRACT
PURPOSE Compared with other high-income countries, Canada and the United
States have among the highest rates of emergency department use and the lowest rates of primary care physicians reporting arrangements for after-hours care.
We assessed whether enrollment in a medical home mandated to provide afterhours care in Ontario, Canada, was associated with reduced emergency department use.
METHODS We conducted a retrospective cohort study using linked administrative

data. We included all adult Ontarians enrolled in a medical home between April
1, 2005, and March 31, 2012, who had a minimum of 3 years of outcome data
before and after enrollment (N = 2,945,087). We performed a linear segmented
analysis with patient-level data to understand the association between initial
enrollment in a medical home and emergency department visits, the proportion of all primary care visits occurring on the weekend, and the primary care
visit rate. Age, income quintile, comorbidity, and morbidity were included in the
modeling as time-varying covariates and sex as a stable variable.
RESULTS The emergency department visit rate increased by 0.8% (95% CI, 0.7%

to 0.9%) per year before medical home enrollment and by 1.5% (95% CI, 1.4%
to 1.5%) per year after the transition. Enrollment in a medical home was associated with an increase in the proportion of visits that occurred on weekends, but
a decrease in the overall primary care visit rate.
CONCLUSIONS Enrollment of adult Ontarians in a primary care medical home

offering after-hours care was not associated with a reduction in emergency
department use. It will therefore be important to prospectively evaluate policy
reforms aimed at improving access to primary care outside of conventional hours.
Ann Fam Med 2018;16:419-427. https://doi.org/10.1370/afm.2291.
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ompared with other high-income countries, Canada and the
United States consistently have among the highest rates of emergency department use.1 At the same time, both countries provide
patients with limited alternatives to access care in the evening or on weekends. Patients seldom report that it is easy to get care after hours without
going to the emergency department, while relatively few primary care
physicians report having an arrangement for patients to see a physician or
nurse after hours.1 There is an intuitive connection between greater afterhours access to primary care and lower emergency department use, yet
few high-quality studies have evaluated this relationship.2 Existing studies
are largely cross-sectional, and results have been mixed.2-5
The introduction of medical homes in Canada and the United States
has been seen as an opportunity to enhance after-hours access in primary
care and possibly reduce emergency department use.6,7 In Ontario, Canada, more than 10.5 million patients are now cared for in medical homes
that include formal patient enrollment, blended physician payment, and
physicians working together in groups, in some cases with nonphysician
health professionals.8,9 One of the main goals of Ontario’s medical homes
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was to improve access to primary care.10 From the outset, medical homes in the province have been required
to provide patients with a minimum number of afterhours evening and weekend sessions per week based
on the number of physicians working in the group. We
took advantage of this major policy reform to conduct
a retrospective cohort analysis to understand whether
enrollment in a medical home with mandatory afterhours care was associated with a reduction in emergency department use.

METHODS
Setting and Context
Ontario is Canada’s largest province, with 14 million
residents in 2016.11 All permanent residents are insured
for medically necessary hospital and physician services
through the Ontario Health Insurance Plan (OHIP).
Primary care and emergency department visits are free
of charge at the point of care.
Primary care physicians in Ontario historically
billed the Ministry of Health and Long-Term Care a
fee for each service provided, but had no contractual
accountability to the government. Since 2002, more
than 10.5 million residents and more than 7,000 primary care physicians have transitioned to a medical
home (also known as a Patient Enrolment Model).9,10
This transition was voluntary for both physicians and
patients; however, most patients chose to maintain
their existing relationship with their physician and
joined a medical home if their physician chose to do
so because few physicians were accepting new patients
at the time.12 More than 90% of patients who enrolled
in a medical home initially joined a Family Health
Group (FHG) where the majority of physician payment is fee for service. The group specifies a minimum
of 3 physicians but no maximum size. Other medical
home reforms were introduced after the Family Health
Group, including a model whereby physicians are paid
predominantly by blended capitation (Family Health
Organization) and a model incorporating nonphysician
health professionals (Family Health Team).
The only major contractual obligation for medical
homes was related to after-hours care provision. Physician groups were required to provide one 3-hour afterhours session per week for each physician in the group,
initially to a maximum of 5 sessions per week.13 Some
groups were exempted from the after-hours requirement. Details of the requirements and exemptions are
presented in Supplemental Appendix 1, at http://www.
annfammed.org/content/16/5/419/suppl/DC1.
Before introduction of medical homes, physicians
could bill an “emergency department equivalent”
fee code (A888) for patients with unscheduled visits
ANNALS O F FAMILY MEDICINE
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assessed on weekends or statutory holidays. A new
fee code (Q012) was introduced in 2004 for medical home physicians to incentivize after-hours care.
This fee could be billed together with selected service
codes including A888 during scheduled after-hours
sessions for patients enrolled in the group and was
valued at 30% of the value of the regular service code.
In 2014, the A888 was valued at $35.40 and the Q012
payment ranged from $3.91 to $37.50, with a typical
value of $10.11.
Study Population and Design
We conducted a retrospective cohort study to assess
the association of initial enrollment in a medical home
with emergency department use and other outcomes
using data from fiscal years 2002-2003 to 2013-2014.
Ontario residents contributed data for a given fiscal
year if they were aged 19 years or older, alive, and
eligible for Ontario health insurance on March 31 of
the fiscal year; had an Ontario postal code; and had at
least 1 primary care visit within the previous 2 years.
Our primary analysis included the subset of the population who enrolled in a medical home between fiscal
years 2005-2006 and 2011-2012 and had a minimum of
3 years of outcome data both before and after enrollment. All analyses were conducted at the patient level.
We excluded rural residents (approximately 8% of
Ontario’s population) as access to and organization of
health services is markedly different in these areas. In
rural areas, emergency departments are often the only
available care after hours, and emergency department
visit rates are more than double those in urban areas.14
In addition, we were able to obtain data on which
physicians had an exemption to after-hours provision
in 2011 and performed a sensitivity analysis excluding
patients who were attached to these physicians in any
year during the study period.
Our study used population-based administrative
data that were linked using unique, encoded identifiers and analyzed at the Institute for Clinical Evaluative Sciences (ICES). The study was approved by the
Research Ethics Board of Sunnybrook Health Sciences
Centre in Toronto, Ontario.
Outcome Measures
Our primary outcome was the emergency department
visit rate calculated over a 1-year period using patientlevel data obtained from the National Ambulatory
Care Reporting System. We also evaluated a number
of secondary outcomes calculated at the patient level:
the proportion of primary care visits that were on
the weekend, the overall primary care visit rate, and
primary care continuity. We hypothesized that these
secondary outcomes would provide context and help
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us interpret our findings related to any change in
emergency department visits. We used the A888 billing code to measure the proportion of all primary care
visits that occurred on the weekend. We calculated the
primary care visit rate over a 2-year period using physician billing data. We used the Usual Provider Continuity Index15 to calculate primary care continuity for
patients who had 3 or more primary care visits within
a 2-year period (Supplemental Appendix 2, at http://
www.annfammed.org/content/16/5/419/suppl/DC1).
Other Data
We obtained patient age, sex, and postal code from
the provincial registry of all patients registered for
OHIP. We derived neighborhood income quintile by
linking patient postal code to 2006 census data, the
most recent census data available. Recent residence
was determined via registration with OHIP in the last
10 years.16 We ascertained extent of rural residence
using the Rurality Index of Ontario and excluded all
patients with a score of 40 or greater.17 We used the
Johns Hopkins Adjusted Clinical Group software to
capture comorbidity using Adjusted Diagnosis Groups
(ADGs) (no use, 1-4, 5-9, 10 or more, with the last
category indicating high comorbidity) and to assign
patients to resource utilization bands (RUBs) based on
similar expected health care use (0 to 5, where 0 = no
use, 1 = low use, 5 = high use).18

RESULTS

Analysis
We computed descriptive statistics for characteristics
for all adult Ontarians for each fiscal year from 20022003 to 2013-2014. For each year, we calculated our
primary and secondary outcomes for all adult Ontarians as well as the subset included in our regression
analyses. For all adult Ontarians, we also assessed
trends in emergency department visits stratified by
weekend vs weekday and by time of day (9 am to 5 pm,
5 pm to 8 pm, 8 pm to 9 am). As well, we compared the
crude number of emergency department visits, weekday evening billing, and weekend billing for each year
of the study period.
We used segmented (piecewise linear) regression
modeling to assess the impact of initial enrollment in
a medical home on our primary and secondary outcomes. Residents were included in the modeling if
they were able to contribute a minimum of 3 years of
outcome data before and after enrollment, so we had
sufficient data to fit a piecewise linear trend function
and assess potential changes in level (intercept) and
trend (slope) of the outcomes. The modeling allowed
us to account for residents enrolling at any time point
between April 1, 2005, and March 31, 2012, and
enabled us to use all available data before and after
ANNALS O F FAMILY MEDICINE
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enrollment. Date of enrollment was set as time zero.
Patients contributed 3 to 9 years of data before enrollment and 3 to 8 years of data after enrollment (including the year of enrollment).
We included age (in 5-year categories), income
quintile, comorbidity (ADGs), and morbidity (RUB)
as time-varying covariates in the model as these were
calculated every year for every patient and could vary
over the time period. Patient sex was included as a
stable variable. The variables time, intervention, and
time after intervention estimated the secular trend
before, the level change immediately after, and the
change in trend after initial enrollment in a medical
home, respectively.19,20 We fit regression models using a
Generalized Estimating Equation (GEE) with an AR(1)
covariance structure to account for repeated observations within patients. A negative binomial piecewise
regression was fit to count data to quantify the level
change and change in trend after initial enrollment. For
our sensitivity analysis, we repeated the above analyses
excluding patients who were attached to physicians
with an after-hours exemption. Analyses were performed using SAS Enterprise (SAS Institute Inc).

Approximately 8.9 million adult patients and 6,813
physicians in Ontario transitioned to a medical home
between 2002-2003 and 2013-2014 (Table 1). Patients
who transitioned were older, were more likely to be
female and long-term residents, and had higher morbidity and comorbidity.
We analyzed secular trends for 11,256,211 unique
individuals (the number of individuals contributing data
each year of the study ranged from 7,253,299 in 20022003 to 9,124,254 in 2013-2014). Between 2003 and
2014, the crude rate of emergency department visits
per 1,000 adult Ontarians increased from 363 to 386
(6%) overall, from 260 to 279 (7%) on weekdays, and
from 103 to 107 (4%) on weekends (Figure 1A). When
considering weekday visits only, the crude visit rate per
hour per 1,000 adult Ontarians increased from 15.8 to
17.8 during the day (9 am to 5 pm) and from 13.6 to
14.5 in the evening (5 pm to 8 pm), while it remained
stable at 7.2 overnight (8 pm to 9 am) (Figure 1B).
The crude number of weekend physician billings
rose from 0.9 million to 1.5 million (Figure 2). In 2014,
adult Ontarians made 3.5 million visits to the emergency department and 3.8 million visits to primary
care on weeknights or weekends.
We performed regression analyses on 2,945,087
unique individuals (the number of individuals contributing data each year of the study ranged from
2,671,936 in 2014 to 2,853,236 in 2008). The emer-
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Table 1. Characteristics of Adult Ontario Residents, Stratified by Medical Home Enrollment
2003

2014

Not Enrolled
(n = 8,091,210)

Enrolled
(n = 310,499)

Not Enrolled
(n = 555,326)

Enrolled
(n = 9,256,897)

19-44 y

4,187,112 (52)

146,983 (47)

304,326 (55)

4,090,475 (44)

45-64 y

2,581,572 (32)

101,953 (33)

167,461 (30)

3,347,207 (36)

≥65 y

1,332,526 (16)

61,563 (20)

83,539 (15)

1,819,215 (20)

4,155,330 (51)

168,803 (54)

226,775 (41)

4,853,875 (52)

Characteristic
Age-group, No. (%)

Female, No. (%)
Income quintile, No. (%)
1 (lowest)

1,395,871 (18)

64,124 (21)

141,227 (25)

1,670,126 (18)

2

1,600,547 (20)

69,220 (22)

119,324 (21)

1,780,723 (19)

3

1,642,592 (20)

63,961 (21)

103,928 (19)

1,861,775 (20)

4

1,671,211 (21)

58,609 (19)

98,718 (18)

2,007,059 (22)

5 (highest)

1,680,989 (21)

54,585 (18)

92,129 (17)

1,937,214 (21)

1,126,681 (14)

15,989 (5)

146,927 (26)

896,165 (10)

0 (none)

822,226 (10)

13,999 (5)

180,111 (33)

777,702 (8)

1

467,964 (6)

19,333 (6)

42,302 (8)

488,820 (5)

2

1,340,036 (17)

57,211 (18)

98,759 (18)

156,6667 (17)

3

4,049,315 (50)

162,702 (52)

178,267 (32)

4,669,508 (50)

4

1,091,023 (13)

43,040 (14)

41,793 (8)

1,297,450 (14)

320,646 (4)

14,214 (5)

14,094 (3)

456,750 (5)

Recent resident (last 10 years), No. (%)
Morbidity, RUB, No. (%)

5 (high)
RUB, mean (SD)

2.6 (1.2)

2.8 (1.1)

1.8 (1.5)

2.7 (1.2)

Comorbidity, ADGs
No use

13,999 (5)

180,244 (32)

779,679 (8)

1-4 (low comorbidity)

3,361,939 (42)

822,390 (10)

148,292 (48)

233,860 (42)

4,046,915 (44)

5-9

3,139,319 (39)

122,581 (39)

116,027 (21)

3,549,453 (38)

767,562 (9)

25,627 (8)

25,195 (5)

≥10 (high comorbidity)

880,850 (10)

RUB = resource utilization band; ADG = adjusted diagnostic group.
Note: Residents aged 19 years and older on March 31, 2003, and March 31, 2014.

gency department visit rate was slightly higher among
individuals included in the regression analyses compared with all Ontario residents, but overall trends
were similar (results not shown). Figure 3 illustrates the
average crude emergency department visit rate before
and after enrollment in a medical home (time of enrollment is 0) for those included in the regression analysis.
Regression modeling found that in the years before
enrollment in a medical home, the emergency department visit rate rose by 0.8% (95% CI, 0.7% to 0.9%)
per year (Table 2). After enrollment, the emergency
department visit rate rose by 1.5% (95% CI, 1.4% to
1.5%) per year. The difference amounted to an overall
increase of 0.7% (95% CI, 0.6% to 0.8%) per year in
the trend. After patient enrollment in a medical home,
there was an overall increase in the proportion of
weekend visits, a decrease in the primary care visit rate,
and a small increase in primary care continuity.
Our sensitivity analysis excluded patients of physicians who received a government exemption for providing after-hours care (approximately 298 medical
home physicians caring for 303,593 patients in 2014).
ANNALS O F FAMILY MEDICINE
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Crude emergency department visit rates were slightly
lower for this population, but overall secular trends
were similar, as were the regression analysis results
evaluating the impact of enrollment on emergency
department visit rates (results not shown).

DISCUSSION
We found that in the Canadian province of Ontario,
enrollment in a medical home with mandatory afterhours provision was associated with a small increase
in the emergency department visit rate by adults. This
change occurred despite an increase in the crude number of primary care weekend billings during the time
period and an associated increase in the proportion
of all primary care visits that were on the weekend.
The volume of after-hours primary care visits was sufficiently high to theoretically affect emergency department visit rates. We found that enrollment in a medical
home was also associated with a decrease in the overall
primary care visit rate but a small increase in continuity of care.
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Figure 1. Annual number of emergency department visits per 1,000 persons between 2003 and 2014,
unadjusted for patient characteristics.
A. Emergency department visit rate stratified by weekday and weekend.
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B. Emergency department visit rate per hour on weekdays stratified by time of day.
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The decline in the primary care visit rate associated with medical home enrollment may be one
explanation for the increase in emergency department
ANNALS O F FAMILY MEDICINE
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visits. Reforms were implemented in the context of a
relatively fixed primary care workforce, and increased
after-hours primary care may have been offset by a
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Figure 2. Crude number of emergency department visits and after-hours primary care visits for adult
Ontarians between 2003 and 2014.
Weeknight primary care visit bill
(Q012 only)

Weekend primary care visit bill (A888 ± Q012)

Any emergency department visit

450,000
400,000

Crude number of visits

350,000
300,000
250,000
200,000
150,000
100,000
50,000
0
2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

Year

Figure 3. Crude emergency department visit rate per 1,000 persons before vs after enrollment in a
medical home for the subset of patients included in regression analysis.
450
Emergency department visit rate per 1,000 persons
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Number of years before and after enrollment in a medical home
Note: Patients were included in regression analysis if they had a minimum of 3 years of outcome data both before and after enrollment. Time zero equals the year of
enrollment in a medical home.
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requirements and recommended
that the government impose a
penalty for not meeting contractual requirements.25
Trend, % Change per Year (95% CI)
Another explanation for
Outcome
Before Enrollment
After Enrollmenta
Difference
the increase in the emergency
Emergency department
0.8 (0.7 to 0.9)
1.5 (1.4 to 1.5)
0.7 (0.6 to 0.8)
department visit rate is that
visit rate
the introduction of mandaPrimary care continuity
–0.8 (–0.9 to –0.8)
0.4 (0.3 to 0.4)
1.2 (1.2 to 1.2)
Primary care visit rate
0.6 (0.6 to 0.7)
–2.2 (–2.1 to –2.3)
–2.8 (–2.8 to –2.8)
tory after-hours provision with
Proportion of primary care
4.8 (4.6 to 5.0)
8.5 (8.4 to 8.6)
3.5 (3.4 to 3.7)
medical homes simply fueled
visits with A888 code
greater demand for health care.
Notes: Regression model included age (in 5-year categories), income quintile, comorbidity (adjusted diagnostic
Supply-induced demand can
groups), and morbidity (resource utilization band) as time-varying covariates and sex as a stable variable. Fiscal
occur because of easier access
year was included to account for secular trends. Table presents the percent change per year in the outcome based
on the rate ratio after results of the original model performed on log(e) scale were taken to the exponent. Rate
to primary care but also because
ratios were calculated using negative binomial regression analysis. Full model parameters on the log(e) scale are
access to primary care may
available in Supplemental Appendix 3 (http://www.annfammed.org/content/16/5/419/suppl/DC1).
stimulate demand for other
Calculated by adding the baseline trend and the change in trend in the original parameter estimates generated
using log(e) scale. Estimates presented in this table are converted, so will not add up in the same way.
health care services.26 In the
United Kingdom, improved
decrease in regular office hours. This hypothesis is
access to care for relatively minor conditions through
supported by our finding that the secular increase in
the expansion of walk-in centers and minor injury units
the emergency department visit rate seemed to be
was met with an increase in demand for these services,
driven largely by an increase in visits between 9 am
but no corresponding decrease in emergency departand 5 pm on weekdays. By 2011, 45% of patients in
ment use.27 Most other studies evaluating the relationnew medical home models were cared for by physiship between after-hours primary care and emergency
cians who received about 70% of their income from
department use have been cross-sectional, and results
blended capitation.9 These physicians incur a financial
have been mixed. Some have shown an association
penalty when their patients make a visit to a primary
between patient-reported access to after-hours care
care physician outside their group (eg, at a walk-in
and emergency department use,4,28 whereas others have
clinic) but receive no penalty if a patient visits the
found no association.2,3,5 A pilot study in Manchester,
8
emergency department. As well, these physicians have England, of enhanced 7-day access to primary care for
an inherent financial incentive to enroll new patients
both routine and urgent concerns found a 26% relative
but no accountability for providing timely access durreduction in patient-initiated emergency department
ing regular office hours. Other studies have found that
visits for minor conditions, but a nonsignificant 3%
timely access to primary care is associated with lower
relative reduction in total emergency department visemergency department use5,21,22 and that patients who
its.29 That study analyzed outcomes for approximately
report difficulty booking an appointment during regu350,000 patients 1 year after enhanced access was
lar hours are more likely to access care out of hours.23
introduced, whereas our study assessed outcomes for
In our study, there was considerable physician
4.4 million adults 3 to 8 years after they joined a medibilling for after-hours care, which suggests medical
cal home with mandated after-hours care.
home physicians, on average, increased after-hours
Mandating after-hours care was just one composervice provision for patients. It is unclear, however,
nent of Ontario’s primary care reforms. Evaluation of
to what extent groups met contractual obligations and other aspects have been mixed, finding minimal to no
patient demand. Specifically, we have no information
effect of financial incentives on preventive care9,30-32
on how evening and weekend hours were advertised
but some positive effect from multidisciplinary teams.9
to patients, how after-hours clinics were staffed, and,
Future research should evaluate the impact of teamcrucially, whether the clinics were offered in addibased care and payment reforms on emergency departtion to or as a substitute for regular daytime hours.
ment use—in Ontario and elsewhere.
Previous research has found that 60% of after-hours
Our study has notable limitations. First, we did not
telephone messages from the offices of medical home
have a control group, and the direction of potential
physicians direct patients to seek care from the emerbias is unknown. The small number of patients who
gency department, while only 32% inform patients
remained with fee-for-service physicians were likely
of their own after-hours clinic.24 In her 2016 report,
unattached and receiving care from walk-in clinics,
Ontario’s Auditor General found a sizable percentso they would not have been an appropriate control
age of medical homes were not meeting after-hours
group.33 We did not have access to data in other provTable 2. Trends in Health Outcomes of Adult Ontarians Before and
After Enrollment in a Medical Home

a
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inces, but even if we had, the comparison would have
been muddied by differences in context, including
distinct but parallel reforms. Instead, we conducted a
quasi-experimental study wherein each patient acted
as his or her own control. Second, we were limited by
the administrative data available. For example, we were
unable to capture care provided by telephone or e-mail,
or to determine whether patients saw a nonphysician
team member, as neither aspect is captured by physician billing. These data would have helped us interpret
the changes we found in primary care visit rate. Third,
our primary analysis included patients who had at least
6 years of outcome data, thereby excluding any who
died during the time period; however, that subset is
a relatively small group, so unlikely to have substantially affected our results. Fourth, our study evaluated
the policy introducing medical homes with mandated
after-hours care, but we were unable to assess specifics of how after-hours care was implemented, which
may have provided us with further insights into our
findings. Finally, we were unable to isolate the effect of
mandating after-hours provision from other aspects of
enrollment in a medical home, such as formal patient
enrollment and financial incentives for chronic disease.
Reforms were designed to improve access to care, however, and teasing out the effects of the components is
less relevant given our negative findings.
In conclusion, we found that enrollment in a medical home with mandated after-hours care was not
associated with a reduction in emergency department
use. Governments in Canada and the United Kingdom
have recently pledged improved access to primary
care after hours,34,35 and our study highlights the
importance of prospectively evaluating such reforms.
Improving after-hours access to primary care may hold
value for patients; however, benefits must be weighed
against potential opportunity costs, including an
increase in physician workload,36 a decrease in daytime
access for patients given a fixed primary care workforce already stretched by existing demand, or both.
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