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Primary health care plays a key role in health care sys-
tems in Canada and around the world.1,2 Studies con-
sistently show that the vast majority of care is deliv-

ered in primary care settings3–7 and that strong primary care 
systems are associated with improved outcomes and 
decreased health care costs.5,8,9 In Ontario, primary care is the 
backbone of the publicly funded health care system, account-
ing for about 80% of all visits annually.7,10 Over the past 
decade, improving and strengthening primary health care 
have been key priorities of successive governments in 
Ontario, which have implemented a series of reforms and ini-
tiatives in this key sector.10 These include changes to pay-
ment models for physicians, formal enrolment of patients 
with primary care providers, support for multidisciplinary 

teams, support for the adoption of electronic health records 
and province-wide quality-improvement initiatives.8,11,12 
Family Health Teams represent the most highly reformed 
model of primary health care in Ontario and include all of 
the elements described above.13 There is also consistent evi-
dence that there is room for improvement in the quality of 
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Background: In Ontario, a province-wide quality-improvement program (Quality Improvement and Innovation Partnership [QIIP]) 
was implemented between 2008 and 2010 to support improved outcomes in Family Health Teams, a care model that includes many 
features of the patient-centred medical home. We assessed the impact of this program on diabetes management, colorectal and cer-
vical cancer screening and access to health care.

Methods: We used comprehensive linked administrative data sets to conduct a population-based controlled before-and-after study. 
Outcome measures included diabetes process-of-care measures (test ordering, retinal examination, medication prescribing and com-
pletion of billing items specific to diabetes management), colorectal and cervical cancer screening measures and use of health care 
services (emergency department visits, hospital admission for ambulatory-care-sensitive conditions and rates of readmission to hospi-
tal). The control group consisted of Family Health Team physicians with at least 100 assigned patients during the study follow-up 
period (November 2009–February 2013).

Results: There were 53 physicians in the intervention group and 1178 physicians in the control group. Diabetes process-of-care mea-
sures improved more in the intervention group than in the control group: hemoglobin A1c testing 4.3% (95% confidence interval [CI] 1.2–
7.5) more, retinal examination 2.5% (95% CI 0.8–4.4) more and preventive care visits 8.9% (95% CI 2.9–14.9) more. Medication pre-
scribing also improved for use of statins (3.4% [95% CI 0.8–6.0] more) and angiotensin-converting-enzyme inhibitors or angiotensin 
receptor blockers (4.1% [95% CI 1.8–6.4] more). Colorectal cancer screening improved 5.4% (95% CI 3.1–7.8) more in the intervention 
group than in the control group, and cervical cancer screening improved 2.7% (95% CI 0.9–4.6) more. There were no significant differ-
ences in any of the measures of use of health care services.

Interpretation: This large controlled evaluation of a broadly implemented quality-improvement initiative showed improvement for diabetes 
process of care and cancer screening outcomes, but not for proxy measures of access related to use of health care services.
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delivery of primary health care in Canada and in Ontario. 
The much-cited 2010 Commonwealth Fund International 
Health Policy Survey shows that Canada’s performance, last 
or next to last on many measures, leaves much to be desired.14 
Recent studies comparing aspects of the new payment and 
organizational models in Ontario have shown modest 
improvements or no differences between models but have 
shown improvement in quality of care over time.15–20

To help maximize the impact of the new models, a provin-
cial quality-improvement initiative, the Quality Improvement 
and Innovation Partnership (QIIP) (subsequently incorpo-
rated into Health Quality Ontario), was created to assist Fam-
ily Health Teams in 3 targeted areas — diabetes management, 
colorectal cancer screening and access to care — through a 
learning collaborative program based on the Institute for 
Healthcare Improvement model.21–23

. Quality-improvement 
teams in participating practices received training on quality-
improvement methods and the chronic care model as 
described by Wagner and colleagues24 and others10 as well as 
professional practice facilitation and participated in learning 
sessions with other teams. Tricco and colleagues25 conducted 
a systematic review and meta-analysis of any approach to 
quality improvement for diabetes management. Within their 
selected studies, only 4 cluster randomized trials were classi-
fied as “continuous quality improvement,” which was the clos-
est match for the learning collaborative model in their taxon-
omy of interventions. They did not find any significant 
improvement in any process of care measures for this 
approach. Schouten and colleagues26 conducted a systematic 
review of quality-improvement collaboratives and concluded 
that, although there is evidence that this approach can be 
effective, further evaluation, particularly with controlled study 
designs, is warranted, as outcome improvements in prior stud-
ies have been modest and not always consistent or predictable. 
Of the controlled studies included in those authors’ review, 
only the single-clinic study on diabetes by Benedetti and col-
leagues27 reported on any of the outcomes targeted by the 
QIIP program. The QIIP program and the overall results of a 
comprehensive mixed-methods evaluation are described in 
detail elsewhere.23,28 The mixed-methods evaluation did not 
show statistically significant differences in the primary out-
comes, but it was not powered to detect modest effect sizes. 
We conducted a supplementary population-level controlled 
before-and-after evaluation to assess the impact of the QIIP 
learning collaborative program on outcomes that could be 
assessed with the use of administrative data.

Methods

Participants and setting
We used a controlled before-and-after-study design. All 
patients of physicians included in the study during the study 
period were included in the study population. Patients were 
assigned to physicians if they had formally enrolled as a 
patient with the physician or if they could be virtually 
assigned by means of an established method of allocating 
patients to the physician who delivered the majority of a bas-

ket of primary care services.19,20,29 All Family Health Team 
physicians in Ontario with at least 100 assigned patients dur-
ing the study follow-up period (November 2009–February 
2013) were included in the study. We asked physicians who 
had participated in the QIIP learning collaborative program 
to provide their registration number and to consent to the use 
of this number to identify their data within the health admin-
istrative data. Physicians who agreed and who met the inclu-
sion criteria constituted the intervention group. Privacy limi-
tations meant that we were unable to determine which 
physicians who had participated in the QIIP program did not 
consent, so all other eligible physicians made up the control 
group. Therefore, the control group included physicians who 
had participated in the QIIP program but did not consent to 
take part in the current evaluation.

QIIP learning collaborative program (intervention)
The QIIP learning collaborative program was available to all 
Family Health Teams in Ontario on a voluntary basis. The 
learning collaboratives used the Institute for Healthcare 
Improvement’s Breakthrough Series learning model21 and 
included three 2-day learning sessions, action periods and a 
summative congress. The learning sessions enabled teams to 
learn quality-improvement methods and concepts from 
experts, and also provided a rich opportunity to network and 
learn from each other. Teams were educated in the use of the 
Ontario Chronic Disease Prevention and Management 
Framework’s plan–do–study–act methodology and clinical 
practice guidelines.10 The program provided each team the 
support of a dedicated quality-improvement coach, whose role 
was to facilitate and mentor participants throughout the pro-
gram. Participating practices were required to form a core 
interdisciplinary quality-improvement team that would be 
representative of the interdisciplinary composition of their 
organization. Participating teams included family physicians 
and allied health care clinicians (e.g., pharmacists, social work-
ers, nurses) as well as senior administrators and front-line 
office staff. Practices could focus on any or all of the 3 priority 
areas of diabetes management, colorectal cancer screening 
and access to care. The program was offered in 3 waves 
between April 2008 and October 2010, with each wave occur-
ring over about 15 months.

Design and data sources
Administrative data sets were linked with the use of unique, 
encoded identifiers and were analyzed at the Institute for 
Clinical Evaluative Sciences to measure the impact of the 
quality-improvement program on diabetes management, 
screening for colorectal cancer and cervical cancer, and 
access to care (emergency department visits, hospital admis-
sion for ambulatory-care-sensitive conditions and rates of 
readmission to hospital). We included cervical cancer 
screening to see whether participation in the program 
resulted in process changes that affected cancer screening in 
general, not just the targeted condition (spread); we consid-
ered both 2-year and 3-year screening intervals on account 
of changes in practice guidelines over the study period. We 



Research

CMAJ  OPEN

 CMAJ OPEN, 5(2) E283

also assessed continuity of care with the primary care physi-
cian. The data sets included payments to physicians from the 
Ontario Health Insurance Plan, the hospital Discharge 
Abstracts Database, the National Ambulatory Care Report-
ing System (for emergency department visits), laboratory 
and diagnostic imaging ordering data, the Ontario Cancer 
Registry, the Ontario Drug Benefit database, physician 
workforce data, data on patient enrolment in primary care 
models, the Ontario Registered Persons Database, the cen-
sus and vital statistics. We randomly assigned control physi-
cians index dates corresponding to the 3 waves between 
2008 and 2010. We assessed physician and practice demo-
graphic characteristics including case-mix, health status of 
the practice population, patterns of use of health care ser-
vices, and measures for chronic disease prevention and man-
agement. Data definitions and sources for each of the mea-
sures used in this paper are in alignment with the Primary 
Care in Ontario: ICES Atlas.29

Statistical analysis
We compared results 12–24 months before the program to 
results 12–24 months after the program using generalized lin-
ear regression with adjustment for baseline value, patient 
demographic characteristics (age, sex, rurality) and case-mix 
(using the Johns Hopkins Adjusted Diagnosis Groups30). All 
analysis was conducted with the use of SAS version 13.1. We 
conducted the analysis at the level of the physician practice as 
that is where the intervention was targeted. A p value less than 
0.05 was considered statistically significant.

Ethics approval
This study was approved by the research ethics boards at Sun-
nybrook Hospital (Institute for Clinical Evaluative Sciences 
Central), Western University and Queen’s University.

Results

We approached 118 physicians who had participated in the 
QIIP program. Of the 118, 45 did not respond and 10 
refused, for a recruitment rate of 53.4% (63/118). Ten physi-
cians were subsequently found to be ineligible (4 had a panel 
size less than 100 patients, 4 did not have rostered patients, 
and 2 did not have a Family Health Team designation) and 
were removed from the study.

A total of 1178 control physicians with at least 100 patients 
were identified and randomly assigned to one of the 3 index 
dates. Demographic and practice characteristics of the QIIP 
and control physicians are presented in Table 1. QIIP physi-
cians were slightly more likely to be male, Canadian trained 
and from rural areas than the control physicians, but only the 
mean Rurality Index of Ontario score was significantly differ-
ent between the 2 groups (p = 0.006).

There were no clinically relevant differences in demo-
graphic and clinical characteristics between the patients of the 
2 groups of physicians other than a higher proportion residing 
in a rural location in the QIIP group than in the control 
group (18.1% v. 15.1%) (Table 2). No statistical analysis is 
presented because, owing to the large sample, all reported dif-
ferences were statistically significant.

Table 3 presents the results for diabetes process-of-care 
measures including test ordering, completion of billing items 
specific to diabetes management and medications prescribed for 
eligible patients. Process-of-care measures improved more in 
the intervention group than the control group: hemoglobin A1c 
testing improved 4.3% (95% confidence interval [CI] 1.2–7.5) 
more, and retinal examination improved 2.5% (95% CI 0.8–
4.4) more. The differential increase in the completion of lipid 
testing, 1.3%, was not significant. Billing items specific to dia-
betes management also improved more in the intervention 

Table 1: Demographic and practice characteristics of physicians in the QIIP and 
control groups

Characteristic
QIIP group
n = 53

Control group
n = 1178 p value

Male sex, no. (%) 34 (64.2) 699 (59.3) 0.5

Canadian graduate, no. (%) 49 (92.4) 1035 (87.9) 0.3

Rurality Index of Ontario category, 
no. (%)

0.1

    Major urban (1–9) 26 (49.0) 644 (54.7)

    Suburban (10–39) 12 (22.6) 330 (28.0)

    Rural (≥ 40) 15 (28.3) 190 (16.1)

    Missing 0 (0.0) 14 (1.2)

Rurality Index of Ontario score, 
mean ± SD

27.00 ± 30.86 17.95 ± 23.12 0.006

Age, mean ± SD 49.85 ± 8.40 48.27 ± 9.47 0.2

Years since graduation, mean ± SD 24.9 ± 9.12 22.5 ± 9.87 0.2

No. of patients, mean ± SD 1475 ± 620 1410 ± 694 0.5

Note: QIIP = Quality Improvement and Innovation Partnership, SD = standard deviation..
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Table 2: Demographic and clinical characteristics of patients of physicians in the QIIP and 
control groups

Characteristic

No. (%) of patients*

QIIP group
n = 78 192

Control group
n =1 661 152

Male sex 37 061 (47.4) 773 869 (46.6)

Health card registration within 
10 yr of baseline

2431 (3.1) 70 507 (4.2)

Age, yr

    ≤ 4 3797 (4.8) 87 171 (5.2)

    5–9 4242 (5.4) 90 263 (5.4)

    10–18 9386 (12.0) 194 222 (11.7)

    19–34 13 713 (17.5) 314 618 (18.9)

    35–49 17 421 (22.3) 374 856 (22.6)

    50–64 17 062 (21.8) 336 481 (20.2)

    65–74 6653 (8.5) 136 228 (8.2)

    75–84 4421 (5.6) 93 977 (5.6)

    ≥ 85 1497 (1.9) 33 336 (2.0)

Rurality Index of Ontario category

    Major urban (1–9) 38 688 (49.5) 883 085 (53.2)

    Suburban (10–39) 22 644 (29.0) 502 829 (30.3)

    Rural (≥ 40) 14 148 (18.1) 250 538 (15.1)

    Missing 2712 ( .5) 24 700 (1.5)

Income quintile

    1 (low) 13 171 (16.8) 288 115 (17.3)

    2 14 218 (18.2) 318 724 (19.2)

    3 14 925 (19.1) 330 089 (19.9)

    4 17 296 (22.1) 358 818 (21.6)

    5 (high) 18 062 (23.1) 351 419 (21.2)

    Missing 520 (0.7) 13 987 (0.8)

Diagnosis

    Diabetes 6225 (8.0) 129 523 (7.8)

Previous acute myocardial 
infarction

1090 (1.4) 23 082 (1.4)

    Asthma 10 539 (13.5) 223 053 (13.4)

    Chronic heart failure 1602 (2.0) 32 455 (2.0)

Chronic obstructive pulmonary 
disorder

5462 (7.0) 105 023 (6.3)

    Hypertension 16 859 (21.6) 352 751 (21.2)

    Mental health disorder 15 295 (19.6) 316 221 (19.0)

Adjusted Diagnosis Group

    0 4538 (5.8) 94 961 (5.7)

    1–5 41 814 (53.5) 871 048 (52.4)

    6–9 26 956 (34.5) 587 558 (35.4)

    ≥ 10 4884 (6.2) 107 585 (6.5)

Resource Utilization Band, mean 
± SD

2.62 ± 1.10 2.63 ± 1.10

Note: QIIP = Quality Improvement and Innovation Partnership, SD = standard deviation.
*Except where noted otherwise.
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group than in the control group: flow sheet completion 
improved 8.8% (95% CI 4.1–13.5) more, and preventive care 
visits improved 8.9% (95% CI 2.9–14.9) more. Differential 
increases in medication prescribing were noted for statins 
(3.4% [95% CI 0.8–6.0]) and angiotensin-converting-enzyme 
inhibitors/angiotensin receptor blockers (4.1% [95% CI 1.8–
6.4]). There were no significant differences in the use of orally 
administered hypoglycemic agents or insulin.

Screening measures for colorectal cancer increased more in 
the intervention group than in the control group: fecal occult 
blood testing improved 8.5% (95% CI 5.1–12.0) more, and 
any screening improved 5.4% (95% CI 3.1–7.8) more (Table 
4). There was a small but statistically significant increase in 
cervical cancer screening in the intervention group, for both 
2- and 3-year intervals (percent adjusted change 2.3% [95% 
CI 0.5–4.1] and 2.7% [95% CI 0.9–4.6), respectively).

Table 5 presents the results for access to care measures. 
There were no significant changes in emergency department 
visits, hospital admission for ambulatory-care-sensitive condi-
tions or hospital readmission, with the exception of admission 
for chronic obstructive pulmonary disease, for which there 
was a small but statistically significant increase in the inter-

vention group (percent adjusted change 6.0% [95% CI 1.0–
11.0]). Continuity of care with the usual provider was similar 
at baseline for the intervention and control groups (72.2% 
and 72.0%, respectively), and there were no significant 
changes over the study period (increase of 0.7% v. decrease of 
0.3%) (p = 0.5) (data not shown).

Interpretation

For most of the measures that were targeted by the QIIP pro-
gram, outcomes were improved compared with the control 
group, with rates of change about double those in the control 
group. These differences were statistically significant owing to 
the relatively large samples that are possible with population-
based analyses but were in general modest in magnitude 
(absolute differences 2%–11%). However, even small changes 
can be important if they are broadly applied to the population, 
so findings such as ours have the potential to provide system- 
or population-level benefits despite their modest effect size.

The observed changes in diabetes process-of-care mea-
sures are consistent with those noted in other studies. Bene-
detti and colleagues27 found improvements in both process 

Table 3: Rates of completion of diabetes management measures by physicians in the QIIP and control groups

Measure

Time; % of physicians

Adjusted % change, 
QIIP group v. control 

group (95% CI)*

12 mo before 
intervention or 

index date

12 mo after 
intervention or 

index date

Hemoglobin A1c test: ≥ 2 in previous 
12 mo

QIIP group 41.1 51.4 4.3 (1.2 to 7.5)

Control group 42.7 48.0

Retinal examination: ≥ 1 in previous 
24 mo

QIIP group 72.5 76.6 2.5 (0.8 to 4.4)

Control group 71.6 73.3

Low-density lipoprotein cholesterol 
test: ≥ 1 in previous 12 mo

QIIP group 56.9 64.0 1.3 (–2.1 to 4.6)

Control group 59.5 64.7

Billing for diabetes flow sheet 
(K030): ≥ 1 in previous yr

QIIP group 27.6 42.8 8.8 (4.1 to 13.5)

Control group 34.4 39.0

Billing for preventive care of diabetes 
(Q040)

QIIP group 21.7 39.1 8.9 (2.9 to 14.9)

Control group 28.8 35.0

Diabetes medication management 
for patients with type 2 diabetes 
> 65 yr

    Prescribed statin QIIP group 66.5 74.5 3.4 (0.8 to 6.0)

Control group 67.6 71.9

Prescribed angiotensin-
converting-enzyme inhibitor or 
angiotensin receptor blocker

QIIP group 74.1 78.4 4.1 (1.8 to 6.4)

Control group 76.0 75.0

Prescribed orally administered 
hypoglycemic agent

QIIP group 59.6 59.2 0.8 (–1.8 to 3.3)

Control group 58.7 57.6

    Prescribed insulin QIIP group 17.1 18.5 –0.3 (–2.3 to 1.7)

Control group 15.9 17.9

Note: CI = confidence interval, QIIP = Quality Improvement and Innovation Partnership.

*Generalized linear regression adjusted for baseline value, sex, rurality, age and comorbidity (Johns Hopkins Adjusted Diagnosis Groups30).
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measures (test ordering, documentation of self-management 
plans) in diabetes-focused learning collaboratives in Washing-
ton State. Valk and colleagues31 compared programs to 
improve the quality of diabetes care in the Netherlands and 
the United States and also found both process and outcome 
(hemoglobin A1c testing) improvements in both groups. The 
magnitude of changes (crude rate) observed in our interven-
tion group after participation in the QIIP program is similar 
to that noted in an uncontrolled before-and-after evaluation 
of a quality-improvement initiative (Partnerships for Health) 
that also used the Institute for Healthcare Improvement 
model (9% increase in annual hemoglobin A1c testing and 9% 
increase in testing for low-density lipoprotein cholesterol).32 
Our adjusted analysis, which took into account temporal 
changes in the control group, showed more modest increases, 
which highlights the importance of including a control group.

In contrast to the Supporting Colorectal Cancer Outcomes 
through Participatory Enhancements trial,33 which showed no 
significant improvement in colorectal cancer screening after an 
intervention that combined learning collaboratives and on-site 
facilitation, in this population-based study we found an 
improvement in screening comparable to that with other inter-
ventions, such as audit and feedback, noted in the Colorectal 
Cancer Screening in Primary Care Practice study34 and Build-
ing on Existing Tools to Improve Chronic Disease Prevention 
and Screening in Family Practice study.35 Our results also con-
trast with those of our chart audit, which failed to show a sig-
nificant difference in screening rates in a small subsample of 

patients.28 This highlights one of the advantages of using pop-
ulation-level data to achieve the power required to detect 
changes in situations in which event frequency or effect sizes 
mean that resource-intensive audits of patient records are not 
feasible. Analysis of rates of cervical cancer screening showed a 
statistically significant increase in the intervention group, but 
the magnitude of the difference between the intervention and 
control groups was smaller than that for colorectal cancer 
screening. This could be an indication of spread if, for exam-
ple, recall processes for cancer screening were introduced that 
covered more than just colorectal cancer.

We found no clinically relevant changes in measures of use 
of health care services such as low-acuity emergency depart-
ment visits and hospital admission for ambulatory-care-
sensitive conditions that are commonly used as outcome mea-
sures or proxy measures for access to primary health care. 
This is consistent with the limited number of other studies 
that have explored the relation between advanced access 
scheduling (the focus of the QIIP program) and use of health 
care services. In a 2011 systematic review of advanced access 
scheduling, Rose and colleagues36 found that, although most 
studies showed improvements in time to third-next available 
appointment and reduced no-show rates, the effects on 
patient satisfaction were mixed, and the data on use were lim-
ited to very few studies. Those authors identified only 2 stud-
ies that reported on use of health care services, and only 1 of 
these was controlled. Solberg and colleagues37 reported on an 
uncontrolled before-and-after study of advanced access for 

Table 4: Rates of completion of screening measures for colorectal cancer and cervical cancer by 
physicians in the QIIP and control groups

Measure

Time; % of physicians

Adjusted change, 
QIIP group v. control 

group (95% CI)*

12 mo before 
intervention or 

index date

12 mo after 
intervention or 

index date

Colorectal cancer

Fecal occult blood testing within 
previous 2 yr

QIIP group 41.1 52.2 8.5 (5.1 to 12.0)

Control group 39.5 42.8

Colonoscopy within previous 5 yr QIIP group 24.5 29.7 0.02 (–1.7 to 1.8)

Control group 26.6 31.7

Flexible sigmoidoscopy/barium 
enema

QIIP group 5.8 3.8 –0.03 (–0.1 to 0.3)

Control group 6.3 4.4

Any screening QIIP group 57.2 67.1 5.4 (3.1 to 7.8)

Control group 57.6 62.4

Cervical cancer

Papanicolaou test within previous 
2 yr

QIIP group 61.7 63.5 2.3 (0.5 to 4.1)

Control group 62.3 61.4

Papanicolaou test within previous 
3 yr

QIIP group 72.2 75.1 2.7 (0.9 to 4.6)

Control group 72.9 72.7

Note: CI = confidence interval, QIIP = Quality Improvement and Innovation Partnership.

*General linear regression for baseline value, sex, rurality, age and comorbidity (Johns Hopkins Adjusted Diagnosis Groups30).
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patients with chronic conditions and found that, despite sig-
nificant improvements in access and improved continuity of 
care, there was very limited change in use of health care ser-
vices, including emergency department visits and hospital 
admissions, or overall costs. Finally, in a controlled study of 
primary care clinics in Indiana that transitioned or did not 
transition to advanced access, no significant differences were 
found in emergency department and urgent care visits, hospi-
tal admissions or total outpatient visits.38

Limitations
First, by using administrative data, we were limited to col-
lected process measures and measures of use of health care 
services. Second, as we were not permitted access to the list of 
all participating physicians because of privacy restrictions, 
physicians who participated in the QIIP program but who did 
not complete consent to take part in the current evaluation 
were included in the control group. Although this may have 
introduced a bias toward a null result, nonparticipants repre-
sented only 5% of the control group, which makes bias 

toward a null result unlikely. Third, this was a program imple-
mentation rather than a trial of an intervention, so the degree 
to which recommended processes were implemented and the 
way in which they were implemented likely varied signifi-
cantly across the participating teams. This reduced implemen-
tation fidelity, would generally result in a bias toward a null 
result. In addition, the implementation took place during a 
time of reform, with other changes and initiatives being 
implemented concurrently. In particular, province-wide pro-
grams to improve the quality of diabetes care and cancer 
screening were being conducted that targeted all primary care 
providers, including physicians in Family Health Teams. To 
mitigate against the risk of bias toward a null result we applied 
a controlled before-and-after design and also limited patients 
in the control group to Family Health Team patients, as the 
concurrent changes would likely have been similar in the con-
trol and intervention practices. Fourth, as this was a voluntary 
program, it is possible that participating physicians were more 
motivated to improve their practices than nonparticipating 
physicians. A final caveat is that this evaluation was based on a 

Table 5: Rates of access to care (emergency department visits, hospital admission and hospital 
readmission) for physicians in the QIIP and control groups

Measure

Time; rate
Adjusted change, 

QIIP group v. 
control group 

(95% CI)

12 mo before 
intervention or 

index date

12 mo after 
intervention or 

index date

Emergency department visits per 100 patients per yr

Canadian Triage and Acuity 
Scale score 1–3

QIIP group 20.8 24.7 0.1 (–1.3 to 1.5)

Control group 22.0 24.9

Canadian Triage and Acuity 
Scale score 4–5 (low acuity)

QIIP group 36.7 29.3 –1.0 (–3.3 to 1.2)

Control group 28.8 24.6

Hospital admission for ambulatory-care-sensitive condition per 10 000 patients per yr

Overall QIIP group 52.8 51.5 3.0 (–5.0 to 11.0)

Control group 42.7 42.1

Diabetes QIIP group 8.0 8.4 0 (–3.0 to 3.0)

Control group 7.5 7.2

Asthma QIIP group 5.0 2.9 –1.0 (–2.0 to 1.0)

Control group 4.1 3.3

Chronic obstructive pulmonary 
disease

QIIP group 25.9 28.1 6.0 (1.0 to 11.0)

Control group 18.5 18.3

Cardiac heart failure QIIP group 13.9 12.1 –3.0 (–6.0 to 1.0)

Control group 12.7 13.2

Hospital readmission (% of those admitted to hospital)

Within 30 d QIIP group 5.5 5.5 –0.03 (–0.08 to 
0.08)Control group 5.1 5.3

Within 1 yr QIIP group 17.0 17.4 0.2 (–1.1 to 1.6)

Control group 15.8 15.9

Note: CI = confidence interval, QIIP = Quality Improvement and Innovation Partnership.

*Generalized linear regression adjusted for baseline value, sex, rurality, age and comorbidity (Johns Hopkins Adjusted Diagnosis Groups30).
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relatively limited follow-up period. Repeating this analysis 
later in time to assess for the sustainability of the changes 
would provide important additional information about the 
role of the learning collaborative approach in improving qual-
ity of primary care.

Conclusion
Our overall results were positive for diabetes management and 
for colorectal and cervical cancer screening, with both clini-
cally and statistically significant improvements in multiple out-
comes noted. These findings support the use of the Institute 
for Healthcare Improvement’s learning collaborative strategy 
for quality improvement in multidisciplinary team practices 
such as Family Health Teams. There were no improvements 
in measures of use of health care services that were used as a 
proxy for improved primary care access. This is likely because 
there are only weak links between actual improved access and 
these outcomes. Direct assessment of access to primary health 
care as well as patient experience with access would be better 
measures of success in this domain. Despite the relatively mod-
est absolute levels of improvement noted, the success in 
achieving improvements of this scale for large populations is 
important. In our setting, the learning collaborative approach 
seemed to be beneficial for outcomes that were more directly 
under the control of health care providers when applied at 
large scale to a broad range of primary care practices. It 
seemed less effective in changing outcomes such as medication 
use or use of health care services that are dependent on patient 
or system factors outside the control of the practice.
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