
Impact of Team-Based Care on Emergency Department Use

ABSTRACT
PURPOSE We sought to assess the impact of team-based care on emergency department 
(ED) use in the context of physicians transitioning from fee-for-service payment to capita-
tion payment in Ontario, Canada.

METHODS We conducted an interrupted time series analysis to assess annual ED visit 
rates before and after transition from an enhanced fee-for-service model to either a team 
capitation model or a nonteam capitation model. We included Ontario residents aged 19 
years and older who had at least 3 years of outcome data both pretransition and post-
transition (N = 2,524,124). We adjusted for age, sex, income quintile, immigration status, 
comorbidity, and morbidity, and we stratified by rurality. A sensitivity analysis compared 
outcomes for team vs nonteam patients matched on year of transition, age, sex, rurality, 
and health region.

RESULTS We compared 387,607 team and 1,399,103 nonteam patients in big cities, 
213,394 team and 380,009 nonteam patients in small towns, and 65,289 team and 78,722 
nonteam patients in rural areas. In big cities, after adjustment, the ED visit rate increased 
by 2.4% (95% CI, 2.2% to 2.6%) per year for team patients and 5.2% (95% CI, 5.1% to 
5.3%) per year for nonteam patients in the years after transition (P <.001). Similarly, there 
was a slower increase in ED visits for team relative to nonteam patients in small towns 
(0.9% [95% CI, 0.7% to 1.1%] vs 2.9% [95% CI, 2.8% to 3.1%], P <.001) and rural areas 
(−0.5% [95% CI, –0.8% to 0.2%] vs 1.3% [95% CI, 1.0% to 1.6%], P <.001). Results were 
much the same in the matched analysis. 

CONCLUSIONS Adoption of team-based primary care may reduce ED use. Further research 
is needed to understand optimal team composition and roles. 

Ann Fam Med 2022;20:24-31. https://doi.org/10.1370/afm.2728.

INTRODUCTION

Strong primary care is the foundation of a high-functioning health care system 
and is associated with better outcomes, lower costs, and greater equity.1 But 
for the last 2 decades, primary care has been in crisis. An outdated fee-for-

service payment system was designed to support care for acute conditions and not 
the growing number of patients with complex chronic conditions who require long 
appointments and case management in-between.2 A rapidly increasing evidence 
base has made it harder to practice as a generalist physician,3 with some estimat-
ing that implementing clinical practice guidelines for the 10 most common chronic 
conditions would take longer than the time available in an average work week.4 
Electronic health records were supposed to improve efficiency but instead have 
contributed to physician burnout, a growing problem.5

Sharing the care within an interprofessional primary care team and implement-
ing physician payment reform are 2 strategies to simultaneously improve patient 
care and reduce burnout among family physicians.6,7 Team-based care is seen as 
a central pillar in high-functioning primary care by professional associations and 
policy experts in both Canada and the United States.8-10 Yet, jurisdictions in both 
countries have been slow to scale up team-based care,11,12 in large part because of 
concerns about return on investment.

Early evaluations found primary care teams had a favorable impact on chronic 
condition management.13 More recently, there have been attempts to understand the 
effect on health care use and cost. The impact on emergency department (ED) visits 
has been of particular interest. Patients in the United States and Canada consistently 
report difficulties in accessing timely primary care with 47% and 41%, respectively, 
reporting going to the ED for an issue that could have been addressed by their 
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TEAM-BASED C ARE AND ED USE

primary care clinician.14 The evidence on the impact of team-
based care on ED visits has been mixed,15-18 however, and in 
some cases, it is difficult to disentangle from payment reform 
and other components associated with the patient-centered 
medical home.19,20 Primary care teams can theoretically reduce 
ED use through improved timeliness of appointments, better 
chronic condition management, greater care coordination, 
and support for the social determinants of health.21,22

In Ontario, Canada, approximately one-fifth of patients 
receive team-based primary care as part of a Family Health 
Team whereby physicians formally enroll patients, are paid 
via blended capitation, and have mandatory after-hours 
care.23,24 Approximately one-quarter of patients are part of a 
corresponding practice model that includes blended capita-
tion and mandatory after-hours care but does not include 
government-funded nonphysician health professionals. We 
conducted an interrupted time series study to compare 
changes in ED use between patients who transitioned to a 
Family Health Team and those who transitioned to a similar 
practice model that did not involve a team.

METHODS
Context and Setting
Ontario is Canada’s largest province with a population of 
14.7 million in 2020.25 All permanent residents have health 
insurance through the provincial health plan, and necessary 
physician and hospital visits are free at the point of care.26 
Ninety-four percent of the population report having a pri-
mary care professional, usually a family physician.27 Approxi-
mately 80% of patients see a family physician who practices 
in a Patient Enrolment Model—a set of new physician pay-
ment models introduced in the early 2000s that include for-
mal patient enrollment, physicians in administrative groups 
with shared after-hours coverage, financial incentives, and 
varying degrees of blended payments.23,24 The most common 
Patient Enrolment Model is the Family Health Organization, 
in which approximately 70% of physician payment is by capi-
tation adjusted for age and sex, 10% by financial incentives 
and bonuses, and 20% by fee for service.28 The second most 
common model is the Family Health Group, in which 80% of 
payment is by fee for service, 5% via financial incentives and 
bonuses, and 15% via capitation.

About 40% of Family Health Organizations are part of 
Family Health Teams whereby physicians and their patients 
have access to a government-funded extended health care 
team that can include nurses, nurse practitioners, social work-
ers, dietitians, pharmacists, and other health professionals. 
Teams decide on the role of the professional; for example, 
pharmacists may support everything from medication recon-
ciliation to smoking cessation, anticoagulation management, 
opioid stewardship, and physician education. The size and 
composition of the extended health care team, whether they 
are colocated with physicians, and the level of integration 
with the Family Health Organization is also variable. Family 

Health Teams are more likely to be located in rural areas 
where family physicians spend more time delivering emer-
gency, inpatient, and obstetrical care. There are usually no 
walk-in clinics in rural areas, and rates of ED use are higher 
compared with those in urban areas.29 Family Health Teams 
were introduced in 2005 but no new teams have been funded 
since 2012.

Study Design and Population
We conducted a longitudinal study to compare the change 
in the annual ED visit rate for patients whose physician 
transitioned to a team vs a nonteam capitation practice. We 
included Ontario residents aged ≥19 years whose physician 
transitioned from a Family Health Group (enhanced fee-for-
service payment) to a Family Health Organization (blended 
capitation payment) between April 1, 2006 and March 31, 
2013 and had a minimum of 3 years of outcome data both 
before and after transition (the minimum number of time 
points required for the regression analysis). Some physicians 
who joined a Family Health Organization applied to and 
became part of a Family Health Team (team practice), whereas 
others did not (nonteam practice). We included patients from 
team practices if their physician joined a Family Health Team 
within a year of transitioning to a Family Health Organization 
to allow a clear before-after comparison with patients who 
transitioned to a Family Health Organization without a team. 
Patients in both groups needed to be in the respective model 
for at least 3 years (Supplemental Figure 1).

We used linked administrative data sets to conduct a 
patient-level analysis comparing outcomes for patients who 
joined a team practice vs a nonteam practice. These data sets 
were linked using unique encoded identifiers and analyzed at 
the ICES, an independent, nonprofit research institute whose 
legal status under Ontario’s health information privacy law 
allows it to collect and analyze health care and demographic 
data, without consent, for health system evaluation and 
improvement. The use of data in this project was authorized 
under section 45 of Ontario’s Personal Health Information 
Protection Act, which does not require review by a research 
ethics board.

Data Sources
For our exposure variable (team vs nonteam care), enrollment 
tables provided by the Ontario Ministry of Health and Long-
Term Care allowed us to assign patients to a family physician 
as of March 31 of a given year. The National Ambulatory 
Care Reporting System provided us with patient-level data on 
ED use, our outcome of interest, for each year of the study. 
We used the provincial health insurance registry for infor-
mation on patient age, sex, and postal code. We linked 
patient postal code to 2006 census data to ascertain patients’ 
neighborhood income quintile. We assessed new registration 
with provincial health insurance within the last 10 years as a 
proxy for recent immigration, as we have done previously.30 
We defined rurality on the urban-rural spectrum using the 
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Rurality Index of Ontario (values of 0-9 denote big cities, 
10-39 small towns, and 40 and higher rural locations).31 We 
used the Johns Hopkins Adjusted Clinical Group Software to 
assess comorbidity using adjusted diagnosis groups (no health 
care use, 1 to 4, 5 to 9, and ≥10, with higher numbers signify-
ing greater comorbidity) and morbidity using resource utili-
zation bands (0 to 5, with higher numbers signifying greater 
morbidity).32

Statistical Analysis
We calculated outcome data and descriptive characteristics at 
the patient level for patients of team and nonteam practices 
between April 1, 2003 and March 31, 2017. We defined the 
index date as the date on which the patient’s physician tran-
sitioned to the team-capitation model or the nonteam capita-
tion model. We decided a priori to stratify our analysis by 
rurality (big cities, small towns, rural) given rural differences 
in the ED visit rate and primary care delivery. Depending on 
the year their physician joined a capitated model, patients 
contributed 6 to 11 years of outcome data in the period span-
ning before and after the index date.

Our primary analysis was an unmatched comparison of 
patients of physicians who transitioned to a team practice vs 
a nonteam practice. We calculated the crude and adjusted 
ED visit rate before and after the index date. We adjusted for 
several potential confounders: patient age, sex, neighborhood 
income quintile, recent immigration, comorbidity, and mor-
bidity. We used a segmented regression (negative-binomial) 
analysis to model interrupted time series data, to assess both 
the immediate step change (change in intercept) and the 
change in trend (gradual change) in the rate of ED visits 
after the index date.33 We then calculated the difference in 
change in trend between team and nonteam patients. Next, 
we conducted a sensitivity analysis, comparing team patients 
with nonteam patients matched by year of transition, age, 
sex, rurality, and local health region. We calculated the unad-
justed ED visit rate before and after the index date to assess 
the immediate step change and change in trend in mean ED 
visits following that date. For all analyses, we calculated 95% 
confidence intervals and considered P values of <.005 to be 
significant a priori. Further analytic notes are available in 
Supplemental Figure 2. All analyses were conducted in SAS 
Enterprise Guide version 7.15 (SAS Institute Inc).

RESULTS
In our primary analysis, we compared 387,607 team and 
1,399,103 nonteam patients in big cities, 213,394 team and 
380,009 nonteam patients in small towns, and 65,289 team 
and 78,722 nonteam patients in rural areas (Table 1). Non-
team patients had lower comorbidity and morbidity, and were 
less likely to live in a neighborhood in the lowest income 
quintile. Urban residents were more likely to be recent reg-
istrants with the provincial health plan compared with resi-
dents in small towns or rural areas. Most patients’ physicians 

transitioned to the new model by March 31, 2010; the peak 
year of transition was generally 1 to 2 years later for nonteam 
patients vs team patients. The number of patients included 
in the analysis varied in each year before and after the index 
date (Supplemental Table 2).

The unadjusted mean ED visit rate was more than twice 
as high at baseline in rural areas compared with urban areas 
(Figure 1). Before transition, the unadjusted rate was higher 
for team patients compared with nonteam patients; after tran-
sition, the difference in the rate between groups narrowed. 
In adjusted analysis, the mean ED visit rate was still slightly 
higher for team patients compared with nonteam patients in 
both big cities and rural areas, but the difference disappeared 
6 years after the index date (Figure 2A and Figure 2C). In 
small towns, the rate was similar between team and nonteam 
patients on the index date but higher for the nonteam group 
6 years later (Figure 2B).

Table 2 presents results of the interrupted time series 
analysis for team and nonteam patients after adjustment for 
confounders. In big cities, the ED visit rate increased by 2.4% 
(95% CI, 2.2% to 2.6%) per year for the team group and 
5.2% (95% CI, 5.1% to 5.3%) per year for the nonteam group 
in the years after transition (P <.001). Similarly, patients in 
teams had a smaller annual increase in ED visits compared 
with nonteam counterparts in small towns (0.9% [95% CI, 
0.7% to 1.1%] vs 2.9% [95% CI, 2.8% to 3.1%], P <.001), and 
they had a decrease in rate in rural areas (−0.5% [95% CI, 
−0.8% to 0.2%] vs 1.3% [95% CI, 1.0% to 1.6%], P <.001). 
The change in annual ED visit rate was 2.9%, 2.1%, and 1.8% 
higher for the nonteam group compared with the team group 
in big cities, small towns, and rural areas, respectively (P 
<.001 for each). 

The results of our sensitivity analysis comparing matched 
team and nonteam patients are presented in the Supplemental 
Appendix Table 1, Table 3, and Figure 3, Table 3, and Figure 
3, Table 3, and Figure 3. Despite matching, the ED visit rate 
was still higher pretransition for the team group. The overall 
results, however, were similar to those of the primary analysis. 
The change in the annual ED visit rate was 2.0%, 1.5%, and 
3.3% higher after transition for nonteam patients compared 
with team counterparts in big cities, small towns, and rural 
areas, respectively (P <.001 for each). 

DISCUSSION
We analyzed data for more than 2 million patients comparing 
ED use before and after their physician transitioned from a 
fee-for-service model to either a model with blended capi-
tation plus an interprofessional care team or a model with 
blended capitation only. We found an overall increase in ED 
use in the time period following the transition for both groups, 
but there was less of an increase for patients in the team vs the 
nonteam model. Results were consistent using 2 analytic meth-
ods. Findings were similar in big cities, small towns, and rural 
areas despite differences in baseline ED visit rates by rurality.
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Findings in Context
Our findings are consistent with the theory and evidence sup-
porting the role of extended health care teams in improving 
outcomes.21,22 There are also other contextual factors that may 
explain our findings. In Ontario, teams have specific account-
abilities related to access and quality improvement as well as 
paid administrators, shared decision support specialists, and 
other supports34,35 not present in other practices. Some teams 
have focused efforts specifically on reducing ED use.36

Several US studies have assessed the impact of the 
patient-centered medical home on ED visits, but results 
have been heterogenous and the addition of teams is one of 
many changes included in medical home reforms.20 A few 

studies, like ours, have tried to isolate the impact of teams. 
Researchers at Intermountain Healthcare found an associa-
tion between teams and better chronic care management and 
decreased ED use.18 A study of academic primary care prac-
tices in Boston found a reduction in ED visits for those with 
2 or more chronic conditions,16 while an evaluation in the 
Veterans Health Administration found a reduction for those 
more reliant on Veterans Affairs care.17 In Canada, a few stud-
ies suggest team-based models have led to reductions in ED 
use in Quebec and Alberta.15,37,38 Of note, ED visits have been 
rising in Ontario for the last decade in part due to an increase 
in population, aging of the population, and a reduced number 
of hospital beds per capita.39

Table 1. Characteristics of Patients Enrolled With Physicians Who Transitioned to Team Capitation and Nonteam 
Capitation Between 2007 and 2013, Stratified by Rurality

Characteristic
Total 

(N = 2,524,124)

Big Cities Small Towns Rural Areas

Team 
(n = 387,607)

Nonteam 
(n = 1,399,103)

Team 
(n = 213,394)

Nonteam 
(n = 380,009)

Team 
(n = 65,289)

Nonteam 
(n = 78,722)

Age, mean (SD), y 48.8 (17.3) 46.9 (17.4) 48.6 (17.3) 50.1 (17.4) 49.8 (17.2) 50.5 (17.3) 50.6 (17.0)

Age group, No. (%)        

19-44 years 1,064,120 (42.2) 185,101 (47.8) 598,969 (42.8) 82,145 (38.5) 146,004 (38.4) 24,147 (37.0) 27,754 (35.3)

45-64 years 967,324 (38.3) 135,925 (35.1) 531,538 (38.0) 85,103 (39.9) 154,357 (40.6) 26,514 (40.6) 33,887 (43.0)

≥65 years 492,680 (19.5) 66,581 (17.2) 268,596 (19.2) 46,146 (21.6) 79,648 (21.0) 14,628 (22.4) 17,081 (21.7)

Female, No. (%) 1,392,513 (55.2) 223,637 (57.7) 770,943 (55.1) 117,335 (55.0) 203,019 (53.4) 36,163 (55.4) 41,416 (52.6)

Morbidity, No. (%)        

0 RUB (none) 83,116 (3.3) 9,432 (2.4) 48,766 (3.5) 6,661 (3.1) 13,594 (3.6) 1,712 (2.6) 2,951 (3.7)

1 RUB 117,770 (4.7) 16,954 (4.4) 65,169 (4.7) 9,620 (4.5) 19,236 (5.1) 2,941 (4.5) 3,850 (4.9)

2 RUB 397,301 (15.7) 60,932 (15.7) 217,742 (15.6) 32,934 (15.4) 62,304 (16.4) 10,315 (15.8) 13,074 (16.6)

3 RUB 1,409,699 (55.8) 216,123 (55.8) 787,492 (56.3) 117,291 (55.0) 209,203 (55.1) 35,778 (54.8) 43,812 (55.7)

4 RUB 393,209 (15.6) 64,734 (16.7) 215,365 (15.4) 34,597 (16.2) 56,496 (14.9) 10,831 (16.6) 11,186 (14.2)

5 RUB (high) 123,029 (4.9) 19,432 (5.0) 64,569 (4.6) 12,291 (5.8) 19,176 (5.0) 3,712 (5.7) 3,849 (4.9)

Comorbidity, No. (%)        

No health care use 83,132 (3.3) 9,434 (2.4) 48,775 (3.5) 6,662 (3.1) 13,597 (3.6) 1,713 (2.6) 2,951 (3.7)

1-4 ADG (low) 1,034,648 (41.0) 156,831 (40.5) 556,057 (39.7) 91,078 (42.7) 165,481 (43.5) 28,966 (44.4) 36,235 (46.0)

5-9 ADG 1,139,347 (45.1) 178,458 (46.0) 639,695 (45.7) 93,927 (44.0) 165,313 (43.5) 28,617 (43.8) 33,337 (42.3)

≥10 ADG (high) 266,997 (10.6) 42,884 (11.1) 154,576 (11.0) 21,727 (10.2) 35,618 (9.4) 5,993 (9.2) 6,199 (7.9)

Recent immigration (past 
10 years), No. (%)

141,617 (5.6) 29,229 (7.5) 98,386 (7.0) 4,060 (1.9) 7,281 (1.9) 1,016 (1.6) 1,645 (2.1)

Income quintile, No. (%)

Q1 (lowest) 401,788 (15.9) 69,877 (18.0) 227,491 (16.3) 31,298 (14.7) 45,227 (11.9) 14,963 (22.9) 12,932 (16.4)

Q2 455,529 (18.0) 70,199 (18.1) 252,220 (18.0) 36,878 (17.3) 62,199 (16.4) 15,838 (24.3) 18,195 (23.1)

Q3 490,449 (19.4) 73,231 (18.9) 264,609 (18.9) 44,084 (20.7) 79,038 (20.8) 14,047 (21.5) 15,440 (19.6)

Q4 558,640 (22.1) 84,190 (21.7) 298,542 (21.3) 51,299 (24.0) 98,129 (25.8) 10,573 (16.2) 15,907 (20.2)

Q5 (highest) 609,691 (24.2) 89,012 (23.0) 353,507 (25.3) 49,299 (23.1) 94,818 (25.0) 8,651 (13.3) 14,404 (18.3)

Missing 8,027 (0.3) 1,098 (0.3) 2,734 (0.2) 536 (0.3) 598 (0.2) 1,217 (1.9) 1,844 (2.3)

Year of transition, No. (%)       

2006-2007 134,819 (5.3) 56,707 (14.6) 589 (0.0) 54,684 (25.6) 205 (0.1) 22,594 (34.6) 40 (0.1)

2007-2008 339,919 (13.5) 95,676 (24.7) 113,226 (8.1) 38,020 (17.8) 64,554 (17.0) 10,736 (16.4) 17,707 (22.5)

2008-2009 731,873 (29.0) 75,870 (19.6) 422,253 (30.2) 38,896 (18.2) 152,336 (40.1) 8,287 (12.7) 34,231 (43.5)

2009-2010 461,777 (18.3) 48,807 (12.6) 288,494 (20.6) 22,450 (10.5) 79,893 (21.0) 4,602 (7.0) 17,531 (22.3)

2010-2011 400,493 (15.9) 33,111 (8.5) 278,884 (19.9) 30,941 (14.5) 45,492 (12.0) 8,075 (12.4) 3,990 (5.1)

2011-2012 336,868 (13.3) 54,795 (14.1) 220,486 (15.8) 21,703 (10.2) 28,312 (7.5) 8,393 (12.9) 3,179 (4.0)

2012-2013 118,375 (4.7) 22,641 (5.8) 75,171 (5.4) 6,700 (3.1) 9,217 (2.4) 2,602 (4.0) 2,044 (2.6)

ADG = adjusted diagnosis groups; Q = quintile; RUB = resource utilization band.
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Study Limitations
Our study has important limitations. First, it is observational 
not experimental. In our comparison of groups, we adjusted 
for (or matched on) available patient characteristics, but there 
may have been unmeasured differences between patients 
and physicians of team and nonteam practices, especially 
given that physicians were free to select between models. We 
noticed a drop in ED visits between the second and first year 
before transition in some of the adjusted models, but the rea-
son for this drop is unclear. We did not include calendar year 
in our unmatched analysis, but we have confidence in our 
findings given similar results in the matched analysis. 

Second, our study does not elucidate what components 
of team-based care are most effective. Team-based practices 
in Ontario are heterogeneous in terms of the type of health 
professionals comprising the team, the ratio of team members 
per patient, and their roles, but these data are not available 
in administrative data holdings. We also did not have data 
on team stability and culture, factors that are associated with 
team effectiveness.40 

Third, we focused on the outcome of ED visits, which is 
only one of many important quality measures. An increase 
in ED visits does not necessarily imply worse-quality care.41 
Canada has a high ED visit rate, however, compared with 
other high-income countries,14,39 and relative improvement 
is desirable. Future research will explore other health system 
impacts including potential cost savings.

Policy Implications
Since 2015, the Ontario government has halted expansion 
of team-based care because of concerns about the return 
on investment.42 Our study, however, suggests primary care 
teams have led to improvements in ED use, which may be 
a surrogate for improved chronic care management, a find-
ing consistent with those of other studies.24 Lower ED use 
likely also relates to timely access, although studies from 
Ontario have indicated a mixed association between teams 
and access.43 Currently, there is a 10-fold variation in avail-
ability of team-based care in regions across Ontario with no 
correspondence between availability and health care need,44 

Figure 1. Unadjusted mean ED visit rate before and after transition to a capitation model with vs without team care, 
stratified by rurality.

ED = emergency department.

Notes: The 0 value on the x axis denotes the index date (date on which a patient’s physician transitioned to a capitation model). Negative values denote pretransition years; positive values 
denote posttransition years.
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a manifestation of the inverse care law.45 This inequity in 
access to teams together with our findings and research 
from other jurisdictions all support government expansion 

of team-based primary care in tandem with more research to 
understand the team composition, ratios, and roles associated 
with better patient outcomes and reduced health system cost. 

Table 2. Change in Annual ED Visit Rate With Transition to Capitation, Team vs Nonteam, Stratified by Rurality

Measure

Big Cities Small Towns Rural Areas

Team Nonteam Team Nonteam Team Nonteam

Trend in annual rate before transi-
tion, % (95% CI)

2.3 
(2.1 to 2.5)

1.5
(1.4 to 1.6)

0.7
(0.4 to 0.9)

1.1
(0.9 to 1.2)

2.3
(1.8 to 2.7)

1.6
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Note: Adjusted for patient’s age, sex, neighborhood income quintile, recent immigration, comorbidity, and morbidity. 

Figure 2. Adjusted mean ED visit rate before and after transition to a team vs nonteam capitation model, stratified 
by rurality.

ED = emergency department.

Notes: The 0 value on the x axis denotes the index date (date on which a patient’s physician transitioned to a capitation model). Negative values denote pretransition years; positive values 
denote posttransition years. Adjusted for patient’s age, sex, neighborhood income quintile, recent immigration, comorbidity, and morbidity.
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Notably, it may take several years to see improvements in 
outcomes with expansion of team-based care.

Conclusions
In summary, we found that patients whose physicians joined 
a practice model combining capitation and team-based care 
had a slower increase in ED use compared with those whose 
physicians joined a capitation model without a team. Our 
findings add to the growing evidence supporting the value of 
the extended health care team in primary care.

Read or post commentaries in response to this article.

Key words: primary care; utilization; team-based care; interdisciplinary health 
team; capitation fee; healthcare financing; physician payment models; emer-
gency department use; patient-centered care; health care reform; health policy; 
primary care practice models; practice-based research
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