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— ABSTRACT

Background: Many studies have shown the ten-
dency for people without a regular care provider
or primary physician to make greater use of
emergency departments. We sought to deter-
mine the effects of three aspects of care provided
by primary physicians (physician specialty, conti-
nuity of care and comprehensiveness of care) on
their patients’ use of the emergency department.

Methods: Using provincial administrative data-
bases, we created a cohort of 367 315 adults
aged 18 years and older. Participants were resi-
dents of urban areas of Quebec. Affiliation with
a primary physician, the specialty of this physi-
cian (i.e., family physician v. specialist), continuity
of care (as measured using the Usual Provider
Continuity index) and comprehensiveness of care
(i.e., number of complete annual examinations)
were measured among participants (n =311 701)
who had visited a physician three or more times
during a two-year baseline period. We used mul-
tivariable negative binomial regression to investi-
gate the relationships between measures of care
and the number of visits to emergency depart-
ments during a 12-month follow-up period.

Results: Among participants under 65 years of
age, emergency department use was higher for

those not affiliated than for those affiliated
with a family physician (incidence rate ratio
[IRR] 1.11, 95% confidence interval [CI] 1.05-
1.16) or a specialist (IRR 1.10, 95% CI 1.04-
1.17). Among patients aged 65 years and older,
having a specialist primary physician, as
opposed to a family physician, predicted
increased use of the emergency department
(IRR 1.13, 95% Cl 1.09-1.17). Greater continuity
of care with a family physician predicted less
use of the emergency department only among
participants who made 25 or more visits to a
physician during the baseline period. Greater
continuity of care with a specialist predicted
less use of the emergency department overall,
particularly among participants with interme-
diate numbers of multimorbidities and admis-
sions to hospital. Greater comprehensiveness
of care by family physicians predicted less use
of the emergency department.

Interpretation: Efforts to increase the propor-
tion of adults affiliated with a family physi-
cian should target older adults, people who
visit physicians more frequently and people
with multiple comorbidities and admissions to
hospital.

eforming primary care in Canada has been
R stimulated in part by increased crowding

of emergency departments and evidence
that their use, particularly for nonurgent care, may
be related to inadequate primary care in the com-
munity."” Restructuring efforts, such as encourag-
ing family physicians to work in multidisciplinary
group practices with 24-hour access, are chal-
lenged by a relative shortage of family physicians.’
These issues are of particular importance in Que-
bec; despite relatively high numbers of family
physicians per capita, in comparison with other
provinces, residents of Quebec have the lowest
rates of affiliation with a family physician and
have one of the highest rates of seeing specialists.*’
In addition, residents of Quebec have among the
highest rates of visits to emergency departments in
international comparative studies.**

© 2012 Canadian Medical Association or its licensors

Research is needed into the effect that affilia-
tion with a specialist rather than a family physi-
cian has on patients’ use of the emergency de-
partment, as is research into the continuity and
comprehensiveness of care provided by the pri-
mary physician, regardless of specialty.

Many studies have shown the tendency for
people without a regular care provider to use the
emergency department more often than people
who have a primary physician."*"* Greater conti-
nuity of care with a primary physician has also
been associated with fewer visits to the emer-
gency department, but much of this research is
cross-sectional, making causal interpretation dif-
ficult."" Furthermore, the distinction between
continuity with a family physician versus a spe-
cialist primary physician has not been made,
although one American study reported that hav-
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ing a specialist primary physician was associated
with increased use of emergency departments.’
We sought to determine whether certain fac-
tors predicted patients’ subsequent use of emer-
gency departments, such as the specialty of
their primary physician, the continuity of care
with that physician and the comprehensiveness
of care provided by that physician. To deter-
mine whether certain subgroups of the popula-
tion may derive greater benefit from a particular
type of care, we examined the potentially modi-
fying effects of demographic factors, health sta-
tus and previous use of health services. We
restricted our study to residents of urban areas
of Quebec for three reasons: rural residents visit
the emergency department for primary care

more often than residents of urban areas;'> most
specialist care is provided in urban areas; and
primary care services in rural areas are more
likely to be provided by salaried physicians,
whose information is not available in the billing
database.

Methods

Design

We conducted a retrospective, population-based,
cohort study, using information from linked
provincial administrative databases (enrollee,
physician billing and hospital discharge files)
covering a three-year period (Apr. 1, 2003, to
Mar. 31, 2006). Primary care variables and

Table 1: Characteristics of the excluded sample (i.e., low users) and the analysis cohort during the two-year baseline and one-year
follow-up periods (part 1 of 2)
Patients with fewer Analysis cohort
than 3 visits to a
physician during No primary
baseline, % Total, % physician, %  Family physician, % Specialist, %
Characteristic n=>55614 n=311701 n= 11959 n=271990 n=27752
Age, yr
18-34 40.9 24.8 46.3 223 34.1
35-64 54.2 56.8 47.5 58.0 51.8
65-74 3.1 11.1 3.9 11.9 8.7
>75 1.8 7.3 2.4 7.8 5.5
Sex
Male 63.8 41.8 54.7 404 46.2
Female 36.2 58.2 45.3 59.6 53.8
Material deprivation percentile
1-50 53.1 55.0 57.0 54.7 56.4
51-100 449 43.0 41.1 43.3 41.5
Missing 2.0 2.1 1.9 2.1 2.1
Area of residence
Urban 44.7 38.8 31.1 40.3 31.1
Metropolitan 55.3 61.2 68.9 59.7 68.9
Health status, comorbidity score
percentile
Low, 0-60 76.0 56.5 59.9 55.4 63.8
Medium, 61-80 21.5 24.4 30.9 23.9 24.8
High, 81-100 2.6 19.1 9.2 20.7 11.4
Visits to physicians during baseline,
no.
0-2 100.0 — — — —
3-8 — 48.0 91.7 431 64.9
9-24 — 43.0 7.5 46.9 30.6
>25 = 9.0 0.8 10.1 4.6
Time spent in hospital during
baseline, d
0 97.4 85.9 93.3 86.3 79.0
1-3 1.1 4.5 2.5 4.2 7.6
E308 CMAJ, April 3, 2012, 184(6)



RESEARCH

covariables were measured during an initial base-
line period (the first two years of the study); visits
to emergency departments were measured during
the last year of the study (the follow-up period).
We selected a stratified random sample of adult
enrollees who had at least one claim for health
care during the baseline period, with 100 000 par-
ticipants from each of four strata defined by age
(< 65 years and = 65 years) and area of residence
(metropolitan areas [> 500 000 residents] and
urban areas [< 500 000 residents, but within
30 min of a secondary or tertiary hospital])."”
Exclusion criteria included patient death before
Apr. 1, 2005, receiving long-term care at any time
during the study or living outside of Quebec at

ple were eligible for inclusion in the final sample.
The analysis cohort (n = 311 701) comprised
those participants who had made three or more
visits to a physician during the baseline period
(Table 1).

The study protocol (Appendix 1, available at
www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj
.111069/-/DC1.) was approved by the Commis-
sion d’acceés a I’information and the Research
Ethics Committee of St. Mary’s Hospital.

Measures

Primary outcome
Our primary outcome was the number of visits

any time during the study. A total of 367 315 peo-  to an emergency department during the 12-

Table 1: Characteristics of the excluded sample (i.e., low users) and the analysis cohort during the two-year baseline and one-year
follow-up periods (part 2 of 2)

Patients with fewer
than 3 visits to

Analysis cohort

physicians during No primary
baseline, % Total, % physician, %  Family physician, % Specialist, %
Characteristic n=55614 n=2311 701 n=11959 n=271990 n=27752

Time spent in hospital (continued)
>4 1.5 9.6 43 9.5 13.4

Visits to emergency department
during baseline, no.

0 70.1 61.7 63.6 61.7 60.6
1 20.0 20.1 20.5 20.1 20.6
2 5.8 8.7 8.7 8.6 9.1
>3 4.1 9.5 7.3 9.6 9.8
Affiliation with a primary physician

Low user 100.0 = = = =
None — 5.5 100.0 — —
Family physician — 84.1 — 100.0 —
Specialist — 10.3 — — 100.0

Usual provider continuity index with
a primary physician*

Low (< 0.40) — 32.5 — 34.7 15.2
Medium (0.40-0.79) — 51.1 — 49.5 64.1
High (0.80-1.0) — 16.4 — 15.8 20.7
Complete annual examinations, no.

0 — 65.8 — 59.3 —
1 — 25.0 — 29.8 —
>2 — 9.2 — 11.0 —

Visits to emergency department
during follow-up, no.

0 82.5 76.2 78.0 75.9 77.4
1 12.1 15.0 14.3 15.1 14.4
2 34 4.9 4.7 5.0 4.6
>3 1.9 3.9 3.0 4.0 3.6

*Among participants with a primary physician (n = 299 742).
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month follow-up. A visit was defined as one or
more billings for an emergency department on
up to two consecutive days."

Independent variables

We determined affiliation with a primary physi-
cian using an algorithm adapted from a previous
study.” We coded a family physician as being the
primary physician if there had been at least two
visits to the same physician or at least one visit
during which an annual physical examination
was completed. If more than one family physi-
cian met these criteria, we considered the primary
physician to be the family physician who was vis-
ited most often. In the case of a tie, we consid-
ered the primary physician to be the physician

who had completed the most annual physical
examinations. If no annual examination had been
completed, we considered the primary physician
to be the physician visited most recently.

We coded participants who did not have a
primary family physician as having a specialist
as their primary physician if there had been at
least two visits to the same specialist. All spe-
cialties were considered, with the exceptions of
anatomic pathology, anesthesiology, medical
microbiology and infectious disease, medical
biochemistry, neurosurgery, neuropsychiatry,
diagnostic radiology, radiation-oncology,
nuclear medicine, medical genetics and commu-
nity health. We considered the specialist who
was visited the most often to be the primary

Table 2: Primary care variables predicting use of emergency department, overall and by patient

baseline characteristics* (part 1 of 2)

Interaction

IRR (95% CI)

Overall
Affiliation with a primary physician
None v. family physician
None v. specialist
Specialist v. family physician
Continuity of care with a family physiciant
Low v. high
Medium v. high

Complete annual examinations with a family physician, no.

Ov.2
1v.2
Continuity of care with a specialistt
Low v. high
Medium v. high
Age, 18-64 yr
Affiliation with a primary physician
None v. family physician
None v. specialist
Specialist v. family physician
Age, 2 65 yr
Affiliation with a primary physician
None v. family physician
None v. specialist
Specialist v. family physician
Visits to physicians during baseline, 3-24
Continuity of care with a family physiciant
Low v. high
Medium v. high
Visits to physicians during baseline, > 25
Continuity of care with a family physiciant

Low v. high

1.12 (1.07-1.17)
1.08 (1.03-1.14)
1.03 (1.00-1.06)

1.00 (0.97-1.03)
1.00 (0.97-1.02)

1.23 (1.19-1.27)
1.10 (1.07-1.14)

1.17 (1.07-1.28)
1.10 (1.01-1.18)

1.11 (1.05-1.16)
1.10 (1.04-1.17)
1.00 (0.97-1.04)

1.26 (1.18-1.34)
1.11 (1.04-1.19)
1.13 (1.09-1.17)

0.98 (0.95-1.01)
0.99 (0.96-1.02)

1.17 (1.07-1.28)
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physician. In the case of ties, participants were
considered to have no affiliation with a primary
physician.

We measured continuity of care using the Usual
Provider Continuity Index as the proportion of
ambulatory visits to the primary physician.'® We
determined the comprehensiveness of care pro-
vided by family physicians using the number of
complete annual physical examinations (indicated
by the billing code).” No corresponding measure
was available for determining the comprehensive-
ness of care provided by other specialists.

Covariables
Our covariables included determinants of emer-
gency department use identified in the literature

that could confound or modify the associations
between the primary care and outcome vari-
ables."** Sociodemographic measures at the mid-
point of the baseline period were age, sex, per-
centile of material deprivation® (a composite
measure determined using census data for area of
residence that incorporates education, employment
and income) and area of residence. Area of resi-
dence was coded as metropolitan or urban using the
patient’s postal code.” To minimize confounding
by comorbidity, we developed a comorbidity (mul-
timorbidity) confounder score (see Appendix 2,
available at www.cmaj.ca/lookup/suppl/doi:10
.1503/cmaj.111069/-/DC1). We used number of
visits to physicians, total number of days spent in
hospital and total number of visits to emergency

Table 2: Primary care variables predicting use of emergency department, overall and by patient

baseline characteristics* (part 2 of 2)

Interaction

IRR (95% CI)

Visits to physicians during baseline, > 25
(continued)

Continuity of care with a family physiciant
Medium v. high
No or low comorbidity scoret
Continuity of care with a specialistt
Low v. high
Medium v. high
Medium comorbidity scoref
Continuity of care with a specialistt
Low v. high
Medium v. high
High comorbidity scoret
Continuity of care with a specialistt
Low v. high
Medium v. high
Time spent in hospital, 0 d
Continuity of care with a specialistt
Low v. high
Medium v. high
Time spent in hospital, 1-3 d
Continuity of care with a specialistt
Low v. high
Medium v. high
Time spent in hospital, >4 d
Continuity of care with a specialistt
Low v. high
Medium v. high

1.13 (1.04-1.24)

1.10 (0.96-1.27)
1.10 (1.00-1.22)

1.48 (1.22-1.79)
1.28 (1.08-1.51)

0.98 (0.80-1.21)
0.93 (0.77-1.13)

1.11 (0.99-1.25)
1.08 (0.98-1.18)

1.75 (1.33-2.30)
1.31 (1.05-1.65)

1.11 (0.90-1.37)
1.05 (0.87-1.27)

Note: Cl = confidence interval, IRR = incidence rate ratio.

*Selection of interactions based on statistical significance (p < 0.05) and clinical importance (15% difference in IRR).

tBased on score on usual provider continuity index.
$See Appendix 2 for derivation of comorbidity scores.
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departments as measures of health service use dur-
ing baseline.

Statistical analysis
Internal inconsistencies (e.g., unreported deaths,
services incorrectly reported as having been pro-
vided after a patient’s date of death) were cor-
rected in the database. We were missing values
only for area of residence (less than 5% of the
sample), in which case we used a similar mea-
sure” to conditionally impute a value.*

We used negative binomial regression to
study the associations of the primary care vari-

ables with the number of visits to the emergency
department during follow-up, computing inci-
dence rate ratios (IRRs) and their 95% confi-
dence intervals (CIs)."” The effect of continuity
of care on the number of visits was estimated for
each of the two groups of affiliation (family
physician and specialist), whereas the effect of
comprehensiveness of care was only estimated
for patients affiliated with a family physician.
We adjusted all effects for baseline covariables.
We initially input all count or continuous vari-
ables as uncategorized in the models. We verified
the linearity of the modelled relations by inspect-

Group

Overall

Age, yr
18-64

Fewer visits to | More visits to
emergency | emergency
IRR (95% CI) <«— department ! department —>»
1.03 (1.00-1.06) e [ Specialist primary physician
1.12 (1.07-1.17) Y | — No primary physician
1.00 (0.97-1.04) | ----- -
1.11 (1.05-1.16) ———————
1.13(1.09-117) ( &+ === @------
1.26 (1.18-1.34) °
T T T
0.9 1.0 1.1 1.2 1.3 1.4
IRR (95% CI)

Figure 1: Incidence rate ratios for use of the emergency department by affiliation with a primary physician (overall and stratified by
age) among 311 701 patients who made three or more physician visits during the baseline period. Models adjusted for age, sex, mater-
ial deprivation, area of residence, number of physician visits and time spent in hospital during baseline. Patients with a specialist or no
primary physician are compared, with patients with a family physician acting as the reference group. Cl = confidence interval, IRR =

incidence rate ratio.

Group

Overall

3-24

Visits to physicians
during baseline, no.

——- Medium UPC
— Low UPC

°

Fewer visits to | More visits to
emergency | emergeny
IRR (95% ClI) «—— department ! departmert —>»

1.00 (0.97-1.02) | - -
1.00 (0.97-1.03) ——
0.99 (0.96-1.02) | ----- *-i--
0.98 (0.95-1.01) ———
1.13 (1.04-1.24)
1.17 (1.07-1.28)

0.9 1.0

1.1 1.2 1.3
IRR (95% ClI)

Figure 2: Incidence rate ratios for use of the emergency department by continuity of care by a family physician (overall and stratified
by number of doctor visits) among 271 990 patients who made three or more visits to physicians during the baseline period, and who
have a family physician. Models adjusted for age, sex, material depreivation, area of residence, number of physician visits and time
spent in hospital during baseline. Patient with low or medium scores on the Usual Provider Care index are compared, with high scores
acting as the reference group. Cl = confidence interval, IRR = incidence rate ratios, UPC = usual provider continuity.
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ing residual graphs and testing the significance of
quadratic terms. When there was departure from
linearity, we categorized the count or continuous
variables, either using conventional categories or
quintiles, with the highest quintile divided in two
to capture the effect of the higher end of the
scales. We aggregated categories with similar
IRRs for parsimony. We explored interactions
between the primary care variables and the
covariables by adding interaction terms to the
main model, using stratified analyses to identify
clinically important interactions from among
those that were statistically significant.

In the multivariable analyses, we defined a
clinically important interaction as a difference of

at least 15% in the IRRs of either two levels of a
categorical variable or a change of one standard
deviation unit for a continuous variable.

Results

Characteristics of the excluded sample (i.e., low
users) and of the analysis cohort are shown in
Table 1. The low users (less than three visits to a
physician during baseline) comprised more men
and had lower comorbidity scores than the
analysis cohort.

We identified several clinically important dif-
ferences. The group of patients who made fewer
than three visits to a physician during baseline

Fewer visits to: More visits to
emergency | emergency
Group IRR (95% CI) <«—department | department—>
—---= Medium UPC
Overall 1.10 (1.01-1.18) -0 — Low UPC
1.17 (1.07-1.28) —
Comorbidity score
Low 1.10 (1.00-1.22) Lo e
1.10 (0.96-1.27) —
Medium 1.28 (1.08-1.51) | 0 e O
1.48 (1.22-1.79) RPN S—
High 0.93(0.77-1.13) | e [P R,
o ) 0.98 (0.80-1.21) I
Time in hospital
during baseline, d
0 1.08 (0.98-1.18) G W
1.11 (0.99-1.25) P
1-3 1.31 (1.05-1.65) -
1.75 (1.33-2.30)
24 1.05(0.87-1.27) | —mmeeie P
1.11 (0.90-1.37) P —
T T
0-5 1.0 15 20 25
IRR (95% CI)

Figure 3: Incidence rate ratios for use of the emergency department by continuity of care by a specialist (overall and stratified by
comorbidity score and number of days spent in hospital) among 27 752 patients who made three or more visits to physicians during
the baseline period and who have a specialist as their primary physician. Models adjusted for age, sex, material deprivation, area of
residence, number of physician visits and time spent in hospital during baseline. Patients with low or medium scores on the Usual
Provider Care index are compared, with patients with high scores acting as the reference group. Cl = confidence interval, IRR = inci-

dence rate ratio, UPC = usual provider continuity.
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comprised more men and had lower comorbidity
scores than the analysis cohort. In the analysis
cohort, more than four-fifths of the patients were
affiliated with a family physician, and 1 in
10 were affiliated with a specialist. In addition,
patients with no primary physician were
younger, were more likely to be men and had
fewer ambulatory visits and admissions to hospi-
tal than patients with a primary physician. Finally,
patients affiliated with a family physician made
more ambulatory visits and had lower continuity
of care than patients affiliated with a specialist.

Table 2 shows the multivariable IRRs for the
four variables for primary care. In the model
without interactions, affiliation with either a
family physician or a specialist predicted lower
use of the emergency department compared
with no affiliation. Among patients with a fam-
ily physician, continuity of care did not predict
use of the emergency department; among pa-
tients affiliated with a specialist, lower continuity
of care predicted higher use of the emergency
department. Among patients with a family physi-
cian, greater comprehensiveness of care pre-
dicted lower use of the emergency department.

Clinically important interactions are shown in
Table 2 and in Figures 1-3. Among patients aged
65 years or more, the beneficial effects of having
a family physician were evident in comparison
with being affiliated with a specialist or having
no primary physician (Figure 1). Although there
was no overall effect of continuity of care, among
patients who made 25 or more visits to their
physician during the baseline period, there was a
beneficial effect of greater continuity on subse-
quent use of the emergency department (Fig-
ure 2). The protective effect of greater continuity
of care with a specialist appears to be limited to
patients with medium comorbidity scores and
stays in hospital lasting one to three days (Fig-
ure 3). No clinically important interactions were
found between the comprehensive of care pro-
vided by family physicians and the study covari-
ables (data not shown).

Interpretation

Our results suggest differences among subgroups
in terms of the benefits of being affiliated with a
family physician and greater continuity of care
with that physician, even after adjustment for
demographic characteristics, multiple comorbidi-
ties and use of health services.

The benefits of affiliation with a family physi-
cian were more apparent among those patients
aged 65 years and older. The benefits of greater
continuity of care with a family physician were
limited to those patients who made frequent vis-
its to doctors.

CMAJ, April 3, 2012, 184(6)

Our study extends previous research on the
benefits of affiliation with a family physician by
showing the greater importance of such an affili-
ation among seniors (i.e., patients aged 65 years
and older).”* Seniors have more complex needs
related to cognitive and physical deficits, which
can benefit from more coordinated care.” The
overall failure of continuity of care with a family
physician to predict subsequent use of the emer-
gency department that we saw in this study can
be partially explained by the study’s design
(cohort v. cross-sectional), which avoided a re-
verse causality bias in which use of the emer-
gency department would lead to reduced conti-
nuity." However, we did see a beneficial effect of
greater continuity of care among patients who
visit the doctor more frequently (i.e., more than
once per month). The need for the coordinating
role of a family physician is accentuated among
more frequent users of physician services.*

In addition, we found potential benefits of
more comprehensive care from a family physi-
cian, as measured by the number of complete
annual physical examinations. However, these
results should be interpreted cautiously; they
may be caused by self-selection of people who
are very health-conscious. Nevertheless, a recent
systematic review concluded that a complete an-
nual physical examination improves the delivery
of preventive services and may reduce worry in
patients.”

Our study adds to the information on care
provided by specialists in the role of primary
physician. The use of specialists in Canada is
lower than in the United States and is related
more to need than to the ability to pay.*® Al-
though people who have a specialist as their pri-
mary physician use the emergency department
at rates similar to people who have a family
physician, our results suggest that greater conti-
nuity of care with a specialist can be beneficial
for patients with medium comorbidity scores and
short stays in hospital (i.e., < 3 days). For health-
ier people, the need for coordination is less
important; for sicker patients, specialists may
have difficulty coordinating care because of a
lack of expertise outside their traditional scope
of practice. In addition, specialists may be less
likely than family physicians to provide preventive
care, such as vaccinations against influenza.”

Limitations

Our study’s limitations are primarily related to
our use of administrative databases. For exam-
ple, there may be residual confounding by
unmeasured or inaccurately measured variables.
Unmeasured covariables or selection bias may
account for differences in the effect of affiliation
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with a specialist rather than a family physician
or the effect of continuity of care with a special-
ist versus a family physician.

We were only able to analyze billed services.
Although these services account for more than
98% of physician services in Quebec,” our results
cannot be generalized to the small population
whose usual care provider is a salaried physician.

Although we did base our measure of affilia-
tion on a validated algorithm, it may not identify
the doctor who patients consider to be their pri-
mary physician. In addition, preventive care by
family physicians or specialists could not be
measured directly. Although statistically signifi-
cant, many of the effects of primary care we saw
were small and may not be clinically important.

Finally, our research was done in the context
of health care in Quebec and may not be general-
izable to other provinces or countries.*

Conclusion
Our results suggest that certain populations, par-
ticularly the elderly, the very sick and patients
with chronic disease, derive the most benefit
from being affiliated with a family physician as
their primary physician. Any financial incentives
for family physicians to register more patients
would be best aimed at these vulnerable popula-
tions, such as has been done in Quebec since
2002.* For younger, healthier populations, the
benefits of a family physician are less clear.
Future research should evaluate the effects of
emerging models of primary care, financial
incentives and other policies designed to increase
affiliations with family physicians on use of the
emergency department.
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