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Abstract

Background: We investigated whether multidisciplinary team-based primary care practice improves
adherence to process of care guidelines, in the absence of financial incentives related to pay-for-
performance.

Methods: We conducted a natural experiment including 135,119 patients, enrolled with a general
practitioner (GP) in a multidisciplinary team Family Medicine Group (FMG) or non-FMG practice, using
longitudinal data from Quebec's universal insurer over the relevant time period (2000-2010). All study
subjects had diabetes, chronic obstructive pulmonary disease, or heart failure and were followed over a
7-year period, 2 years prior to enrollment and 5 years after. We constructed indicators on adherence to
disease-specific guidelines and composite indicators across conditions. We evaluated the effect of FMGs

using propensity score methods and Difference-in-Differences (DD) models.
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Results: Rates of adherence to chronic disease guidelines increased for both FMG and non-FMG patients
after enrollment, but not differentially so. Adherence to prescription-related guidelines improved less for
FMG patients (DD [95% CI] = - 2.83 % [-4.08 %, - 1.58 %]). We found no evidence of an FMG effect on
adherence to consultation-related guidelines, (DD [95% Cl] =- 0.24 % [- 2.24 %; 1.75 %]).

Conclusions: We found no evidence that FMGs increased adherence to the guidelines we evaluated.
Future research is needed to assess why this reform did not improve performance on these quality-of-
care indicators.

Keywords: clinical guideline adherence; team-based primary care; quality of care; chronic disease;
difference-in-differences

Highlights for Health Policy:
o Adherence to clinical guidelines for 3 chronic diseases increased after enrollment with any GP

e Enrollment in team-based practices decreased adherence to prescription drug-related guidelines
e No evidence that team-based practices affect adherence to consultation-related guidelines

CONTEXT

The burden of chronic disease and process-of-care guidelines

Chronic diseases are the leading cause of mortality and morbidity around the world(1, 2). As
elsewhere, chronic disease prevalence follows an upward trend in Canada and Quebec, the second most
populous Canadian province (23% of the Canadian population)(3). In 2009-2010, 44% of Quebecers aged
20 and over had at least one chronic disease(4).

Chronic diseases and their complications are associated with an increased risk of death and a
deterioration in quality of life(5-8). Several studies have shown the health benefits associated with proper
management of chronic diseases(9-12) and the relationship between better processes of ambulatory care
and better health. These findings underscore the importance of efforts to improve quality of care, which

for several chronic diseases means processes of care that are consistent with clinical guidelines(10). We
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focus on adherence to current Canadian guidelines for diabetes, heart failure (HF) and chronic obstructive

pulmonary disease (COPD) (Table 1).

Table 1: Clinical guidelines

Disease | Guideline Target Objective Source
Age
40 and Reduce the risk | Canadian Diabetes
f A iati 13, 14
Prescribe statins over © . ssociation (8, 13, 14)
cardiovascular
events
Prescribe angiotensin- Men: 45 Reduce the risk | Canadian Diabetes
. . & . and older | of Association (8, 13, 14)
Diabetes | converting enzyme inhibitors .
. . Women: cardiovascular
(ACEI) or angiotensin receptor
50 and events
blockers (ARBs)
older
. . NA Early diagnosis Canadian Diabetes
Annual or biannual screening -
. and treatment Association (8, 13, 14)
for retinopathy .
of retinopathy
NA Pro-actively Canadian Cardiovascular
Prescribe ACEl in combination manage Society (5, 6)
with a beta-blocker or ARB cardiovascular
Heart risks
Failure NA Proper disease Canadian Cardiovascular
Regular visits to a general management Society (5)
practitioner or a cardiologist
NA Reduce Canadian Thoracic
Do not use inhaled symptoms; Society (15-17)
COPD corticosteroids as improve activity
monotherapy levels and
quality of life

Research on models of primary care organization, financial incentives, and adherence to clinical
guidelines

Several studies have examined the possible influence of organizational characteristics and financial
incentives in primary care on quality of care, particularly adherence to guidelines. A cross-sectional study
in Ontario(18) indicates that chronic disease management is better in multidisciplinary primary care
models because of inter-professional collaboration and longer consultations and that the presence of a
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nurse is associated with higher levels of chronic disease management, independent of the organizational
model. A Quebec study found that integrated and community models are more likely to provide care
consistent with quality process measures(19). In Alberta, diabetic patients followed in primary care
networks receive better care and show improved clinical outcomes compared to diabetics who are not
followed in a network; however, the differences are very small(20) . Other studies in United Kingdom and
United States found a positive association between quality of care and multidisciplinary group primary
care organizations(21-25) However, except for Manns et al.(20), they all report associations not causal
relationships.

Beyond the organizational structure they practice in, general practitioners’ (GPs) attitudes towards
evidence-based guidelines and their compensation mechanisms are predictive of their practice
behavior(26). For these reasons, public and private decision-makers also adopt payment mechanisms
based on physician performance to improve the quality of care(27). Some evidence supports the idea that
such incentives can have a positive impact on quality of care(28-31). However, most studies we reviewed
provide mixed results or weaker evidence(32-40). Town et al.(40) and Allen et al.(41) conclude that there
is little evidence that the small financial rewards offered to date impact physicians’ preventive care
routines, but that more research is needed to understand how effective other types or amounts of
incentives might be. It is also important to note that because financial incentives are often bundled
together with the introduction of group-based, multidisciplinary practice, it is difficult to understand what

the latter may contribute separately to improving adherence to clinical guidelines.

The Family Medicine Group reform in Quebec

The creation of multidisciplinary team-based primary care practices in Quebec, known as Family
Medicine Groups (FMGs), began in November 2002. The main objectives of the FMG policy were to
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improve accessibility and quality of care, one important component of which is adherence to guidelines
for chronic disease management. FMGs are intended to serve as a medical home for enrolled patients and
to provide case management, follow-up, and health promotion services for patients in their geographical
area(19, 42, 43). Based on the evidence from multidisciplinary team-based practices like that reviewed
above, FMGs are expected to improve quality of care, especially for patients with chronic conditions. Both
physician participation and patient enrollment in FMGs are voluntary.

FMGs were designed to include 6-12 full-time equivalent GPs who enroll 1,000-2,200 patients each
and work in collaboration with nurses(43-46). FMG practices receive additional funding for nurses,
administrative support staff, and computer equipment and agree to increase after-hours access. In their
gualitative examination of the implementation of 5 early FMGs, Beaulieu et al. cite the importance of
physician leadership, collaborative care protocols, and formal meetings in developing effective group
practice, while also acknowledging the wide variation across FMGs in their structure and functioning(42).
FMG GPs can bill a small annual fee for the management of enrolled patients. Otherwise they have the
same incentives as non-FMG GPs to enroll vulnerable (elderly or chronically ill, Appendix 1)(47) patients
and they have the same mode of remuneration, largely fee-for-service. FMGs generally resemble team-
based primary care models in other jurisdictions: Family Health Teams and Family Health Groups in
Ontario, Patient-Centered Medical Homes in the United States, Multidisciplinary Medical Homes in
France, and General Practitioner Fund Holders in the United Kingdom. However, FMGs do not share
certain characteristics that are often found in these other models, including pay-for-performance
incentives, mixed remuneration, a diverse range of non-physician health professionals, or full
implementation of electronic medical records(48).

As of March 31, 2014 there were 258 FMGs in Quebec, including nearly 4,200 participating GPs (55%),
nearly 600 nurses, and more than three million people (42% of Quebec’s population)(49). Not all policy
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goals have been achieved, however. In its report, the Auditor General of Quebec(50) indicated that at the
end of 2014, 43% of FMGs had not enrolled the required number of patients, and that computerization

was behind schedule, with 73% of FMG practices relying on electronic medical records.

New Contribution

We evaluate the effect of multidisciplinary primary care teams on adherence to clinical guidelines.
More specifically, we examine if enrollment with a GP in an FMG increases the probability that patients’
care is consistent with clinical guidelines for three chronic diseases, compared to patients enrolled with
GPs in non-team-based practices. A large number of innovative initiatives have been introduced to
improve clinical practice prevention and chronic disease management. Relatively few have been
evaluated in ways that allow an understanding of their causal effects on quality of care, particularly among
population-level policy interventions(4). We address these limitations with a quasi-experimental design
that allows us to estimate the causal effects of the policy change. The time period covered by our analysis
includes a follow-up period that is reasonably adequate to detect any impacts on guideline adherence,
while not extending so far from the policy change that we capture spurious differences between the
treatment and control groups. Furthermore, most studies of the effects of multidisciplinary models on
guideline-recommended care are implemented in contexts where reforms include financial incentives.
Our study analyzes the effects of organizational reforms in the absence of pay-for-performance-style
financial incentives and mixed remuneration, permitting a better understanding of their impact in
isolation and providing useful information to decision makers considering bundled or unbundled primary

care reforms.
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METHODS

Design, data, and study population

We conducted a cohort study including individuals with at least one chronic disease for which
adherence to guidelines was measurable in our administrative database (diabetes, COPD or HF). We
compared changes in guideline-consistent care in the treatment group — patients enrolled in
multidisciplinary teams (FMGs) — to changes in the control group — patients enrolled in non-team-based
primary care. Patient characteristics between the two groups were made comparable using propensity
score (PS) adjustment.

Our analyses used population-based, insurance billing data from Quebec’s provincial public insurer,
the Régie de I'assurance maladie du Québec (RAMQ). The RAMQ insures all physician and hospital services
for about 96% of the Quebec population(51) and prescription drugs for about 90% of residents aged 65
and over, with the remainder covered by private insurance or Federal programs(52). These data contain
information on individual-level demographics and health care services utilization including physicians’
services, hospital admissions, emergency department visits, same-day surgeries and prescriptions filled.
Our database includes all elderly (age 70+) or chronically ill patients who enrolled with a primary care
physician from November 2002 to January 2005. Our analysis includes the first 79 FMGs created in
Quebec, and understanding their experiences vis-a-vis quality of care is important to inform the iterative
process of primary care reform that is ongoing there and in other jurisdictions. Because of financial
incentives for all physicians to enroll “vulnerable” patients in their practice, we expect that our database
includes the near-population of older and chronically ill patients with at least one physician visit over this
period. Our database comprises 7 years of data for each individual: 2 years prior to and 5 years after their

enrollment with a primary care physician.
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Our database includes a closed cohort of 797,248 vulnerable patients (Appendix 2). We exclude
patients who live in remote northern areas of Quebec (Nord-du-Québec, Nunavik and Cree Territories of
James Bay). Additionally, those who died or moved to another type of geographic area during follow-up,
resided in a long-term care facility, and those with missing or invalid data are also excluded. We identified
patients with our three target chronic conditions using algorithms developed and validated by the Quebec
National Institute of Public Health (Appendix 3)(53, 54). We restricted our sample to 135,119 patients who
had at least one of the target diseases and met the guidelines’ age criteria at the time of enrollment with
a GP. The final analytic samples were 35,088 diabetics aged 65 and over, 6,832 patients with COPD aged
65 and over and taking steroids at baseline, 4,928 HF patients aged 65 and older, and 5,952 HF patients

aged 40 and over (Appendix 2).

Variables
Dependent variables

We created two categories of guideline adherence indicators: 1) specific indicators relating to
prescription drugs or consultations by chronic disease and 2) composite indicators, combining the specific
indicators applicable to the same individual across multiple chronic conditions (Appendix 4). All adherence
indicators are calculated over two-year periods. They are based on specific age groups as per the clinical
guidelines and those for prescription drugs are based on patients age 65 and over.
Exposure variables

We created two indicator variables: one denoting being in the treatment group (enrollment with a
FMG GP at the time of enrollment, FMG=1) or not (FMG=0), another indicating the period after enroliment
(Post=1) or before (Post=0). The exposure is being in the treatment group in the post-enrollment period,
represented by the interaction of FMG and Post.
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Control variables

The PS and DD models include several demographic characteristics: sex, 5-year age groups,
geographic region, socioeconomic status, RAMQ coverage for prescription drugs, and calendar year.
Region corresponds to Quebec’s health regions grouped into four categories(55) and socioeconomic
status is measured according to the quintile of the Pampalon index of economic deprivation(56). RAMQ
coverage for prescription drugs is determined according to an algorithm based on age, prescription drug
use, and the patient’s level of morbidity (the Johns Hopkins ACG Case-Mix System Resource Utilization
Bands (RUB)). Health care utilization variables include whether the patient has a usual provider of care
(UPC) and the numbers of: outpatient physician visits, emergency department (ED) visits for all causes, ED
visits and hospital admissions for four ambulatory care sensitive conditions, unique physicians consulted,
prescriptions, and days taking prescribed medicines. Health status is captured using indicators for nine

different chronic conditions and the 6-category RUB. See Appendix 1 for details.

Analyses

To strengthen our quasi-experimental difference-in-differences (DD) design, we use a PS approach to
make the treated and control groups as similar as possible before exposure, thereby reducing the
potential for bias due to confounding given voluntary participation in the new FMG model(57-59). We
estimate a logistic regression of FMG enrollment on the following potential confounders measured in the
year before enrollment: sex, age, geographic region, socioeconomic status, RUB, chronic conditions,
health care utilization, having a UPC, RAMQ coverage for prescription drugs, and indicators for whether
care was consistent with relevant clinical guidelines for patients’ index conditions. The resulting predicted
probability that each individual would enroll in a FMG is their PS. The sample was restricted to the
common support of the PS distributions for the two groups and then weighted with inverse probability of
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treatment weights (IPTW)(57, 60). We preferred IPTW to the often-used matching methods since it can
render the treatment and control groups comparable without sacrificing sample size, allowing for greater
generalizability and policy relevance.

To evaluate the effect of enrollment of elderly or chronically ill patients in FMGs on guideline

adherence, we estimated the following DD model:

Yijt = ﬁO + ﬁlFMG] + ﬁZPOStt + ‘83FMG] X POStt + ﬁ4Xi]'t + Eije

Yjr is an indicator for adherence to guidelines for patient i in group j at time t. FMG; is an indicator for
being enrolled with a FMG physician and therefore 8, captures any time-invariant differences that remain
between the treated and control groups after IPTW adjustment. Changes over time between the pre- and
post-enrollment periods that are common to both groups are captured in ,. Our coefficient of interest
is 53, which captures any additional change over time for the FMG patients relative to the change over
time for the non-FMG patients. Individual-level control variables are included in the vector Xj:: sex, age,
socioeconomic status, geographic region, and a set of indicators for calendar year, which control flexibly
for any time trends common to both groups. RAMQ coverage for prescription drugs is also included as a
control variable in models examining adherence to prescription drug-related guidelines.

Using the DD model to estimate causal effects requires several important assumptions. Most
importantly, the control group serves as a counterfactual for what would have happened to the treatment
group in the absence of treatment, so the two groups must be exchangeable. In order to interpret 5 as
the effect of FMG enrollment, there must be no other factor that changes at the same time as enrollment

with a GP that affects only one group (61, 62). We are not able to assess the similarity of pre-intervention
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outcome trends, so we use IPTW to make these assumptions more reasonable and address both of them
empirically in the results section.

We use multivariate logistic regressions and GEE since the number of observation periods is small(63)
and we observed strong intra-individual autocorrelation in the dependent variables. For ease of
interpretation, we transformed estimated odds ratios to marginal effects on the absolute scale. All

analyses were conducted using Stata 13 software.

RESULTS

Patient characteristics

Unadjusted baseline patient characteristics are somewhat different between FMG and non-FMG
patients (Table 2). FMG patients are more likely to live in peripheral and intermediate regions than non-
FMG patients. This reflects regional variation in the rate of development of FMGs(64). A higher proportion
of more socioeconomically advantaged patients and those with a UPC enrolled in non-FMG clinics. We
estimate that almost all patients aged 65 or older have RAMQ drug coverage, equal in both groups. While
many characteristics were statistically significantly different between the two groups in the unweighted
sample, no significant or substantive differences remain after PS adjustment using IPTW (Table 2). This
strong similarity of the two groups before exposure based on observed characteristics lends strength to
our exchangeability assumption. Baseline characteristics for additional patient subsamples are in

Appendix 5.
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Table 2: Baseline patient characteristics of patients in analysis sample

Diabetes 65+ Heart failure 65+ COPD de 65+
Unweighted Weighted Unweighted Weighted Unweighted Weighted
FMG non-FMG FMG non-FMG FMG non-FMG FMG non-FMG FMG non-FMG FMG non-FMG
(n=5,069) | (n=30,019) | (n=5,069) | (n=30,019) | (n=764) (n=4,164) (n=764) (n=4,164) (n=896) (n=5,936) (n=896) (n=5,936)
% (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE)

Sex
Male | 458 (0.7) 46.7(0.3) = 452(0.8)  46.8(0.3) | 454 (1.8) @ 459(0.8) @ 44.6(2.0) | 46.3(0.8) | 48.7(1.7) = 50.7(0.7) = 46.9(1.8) = 50.9(0.7)
Age categories
60 to 74 years 64.4(0.7) | 63.5(0.3) @ 63.3(0.8) | 63.6(0.3) | 46.3(1.8) | 43.8(0.8) @ 456(2.0) 44.1(0.8) | 545(1.7) @ 55.1(0.7) @ 53.7(1.8) & 552(0.7)
>=75 years 35.6(0.7) | 365(0.3) @ 36.7(0.8) | 36.4(0.3) | 53.7(1.8) | 56.2(0.8) @ 54.4(2.0) 559(0.8) | 45.5(1.7) @ 449(0.7) @ 46.3(1.8) & 44.8(0.7)
Geographic Regions
University Region 23.1(0.6) | 420(0.3) @ 36.5(0.7) | 385(0.2) | 23.3(1.5) | 37.8(0.8) @ 36.5(2.1) @ 354(0.7) | 220(1.4) @ 34.1(06) @ 33.6(1.9) @ 323(0.6)
Peripheral Region 458(0.7)  36.0(0.3) @ 40.0(06) @ 374(0.2) | 46.2(1.8) | 375(0.8) @ 402(1.9) @ 385(0.8) | 36.9(1.6) 37.3(06) @ 358(1.7) @ 37.5(0.6)
Intermediate Region 258(0.6) | 182(0.2) @ 195(0.4) | 19.8(0.2) | 24.6(1.6) | 19.0(0.6) @ 182(1.3) @ 20.2(0.6) | 334(1.6) 23.0(06) 24.3(1.4) @ 244(0.6)
Remote Region 54(0.3) 3.8(0.1) 4.1(0.2) 4.3(0.1) 5.9(0.9) 5.7 (0.4) 5.1(0.8) 59(0.4) 7.7(0.9) 5.6 (0.3) 6.3 (0.8) 5.8(0.3)
Pampalon’s Material Deprivation Index
1 (advantaged) 11.4(0.5) 151(0.2) | 15.0(0.6) @ 145(0.2) [ 10.3(1.1) @ 154(0.6) @ 13.7(1.5) @ 14.7(0.5) 8.7(0.9) 120(04)  111(1.2) | 11.5(04)
2 19.4(0.6) 182(0.2) | 189(0.6) @ 18.2(0.2) | 17.4(14) ' 181(0.6) | 183(1.5) ' 17.9(06) | 157(1.2) | 156(0.5 @ 16.0(1.3) | 15.6(0.5)
3 222(06) | 21.1(0.2) @ 21.0(06) | 21.3(0.2) | 21.5(1.5) | 19.3(0.6) @ 19.2(1.5) @ 19.7(0.6) | 20.8(1.4) @ 21.3(0.5) @ 191(1.4) @ 21.7(0.5)
4 252(0.6) | 227(0.2) @ 234(0.7) | 23.1(0.3) | 23.0(1.5) | 23.0(0.7) @ 208(1.6) @ 234(0.7) | 275(1.5) @ 229(06) @ 258(1.6) @ 23.2(0.6)
5 (disadvantaged) 218(0.6) | 229(0.2) @ 21.8(0.6) | 23.0(0.2) | 27.8(1.6) | 243(0.7) @ 281(1.8) @ 24.3(0.7) | 27.3(1.5) | 28.1(06) @ 28.1(1.7) @ 27.9(0.6)
Health status
Diabetes 100 100 100 100 284(16) | 273(0.7) | 269(1.7) @ 27.7(0.7) | 151(1.2) | 152(0.5) @ 142(1.2) | 15.3(0.5)
COPD 9.6(04) 93(0.2) 9.3 (0.4) 94(02) | 26.3(1.6) @ 276(0.7) @ 26.8(1.8) | 27.7(0.7) 100 100 100 100
Heart Failure 6.2(0.3) 55(0.1) 5.8 (0.4) 5.6 (0.1) 100 100 100 100 10.4 (1.0) 8.5(04) 9.8 (1.1) 8.6 (0.4)
Hypertension 422(0.7)  444(0.3) @ 437(08) @ 442(0.3) | 59.7(1.8) | 62.1(0.8) @ 59.9(2.0) @ 61.9(0.8) | 45.7(1.7) @ 442(06) @ 47.2(1.8) @ 44.0(0.7)
Ischemic Heart Disease 25.7(0.6) | 246(0.3) @ 251(0.7) | 24.8(0.3) | 70.9(1.6) | 689(0.7) @ 71.2(1.8) @ 69.1(0.7) | 31.3(1.6) @ 30.5(0.6) @ 30.6(1.7) & 30.7 (0.6)
Avrthritis 36.7 (0.7) | 37.2(0.3) & 379(0.8) | 36.9(0.3) | 41.2(1.8) | 43.0(0.8) @ 419(2.0) @ 427 (0.8) | 444(1.7) @ 452(0.7) @ 456(1.8) @ 449(0.7)
Anxiety disorders and depression 6.5(04) 8.1(0.2) 6.9 (0.4) 8.0 (0.2) 8.8 (1.0) 11.0(0.5) | 10.3(1.3) @ 10.9(0.5) | 11.8(1.1) @ 13.0(04) ' 120(1.2) @ 12.9(0.4)
Schizophrenia 0.3(0.1)  0.3(0.0) 0.3 (0.1) 0.3 (0.0) 0.7 (0.3) 0.2 (0.1) 0.7 (0.3) 0.3(0.1) 0.2(0.2) 0.2 (0.1) 0.3(0.2) 0.2 (0.1)
Asthma 3.5(0.3) 34(0.1) 3.6 (0.3) 3.4 (0.1) 7.2(0.9) 8.0 (0.4) 6.9 (1.0) 79 (04) | 239(14) @ 293(06) @ 24.7(1.6) = 29.1(0.6)
Resource Utilization Band (RUB)
No use of health care services 1.0(0.1) | 0.9(0.1) 0.9 (0.1) 0.9 (0.1) 1.1(0.4) 1.0 (0.2) 0.7 (0.3) 1.1(0.2) 1.7 (0.4) 0.8 (0.1) 1.4 (0.4) 0.8 (0.1)
Healthy user of services 0.8(0.1)  0.5(0.0) 0.7 (0.1) 0.5(0.0) 0.4 (0.2) 0.6 (0.1) 0.4(0.2) 0.6 (0.1) 1.2 (0.4) 1.0 (0.1) 1.0 (0.3) 1.0 (0.1)
Light morbidity 16.7(0.5)  156(0.2) | 17.1(0.6) @ 15.7(0.2) [ 4.1(0.7) 3.6 (0.3) 3.4(0.7) 3.6(0.3) 6.7 (0.8) 5.0 (0.3) 6.5(0.9) 5.1(0.3)
Moderate morbidity 58.7(0.7) | 61.0(0.3) & 59.0(0.8) | 60.8(0.3) | 55.8(1.8) | 53.9(0.8) @ 57.3(2.0) 53.9(0.8) | 56.7(1.7) @ 58.6(0.6) @ 57.2(1.8) & 58.5(0.6)
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Diabetes 65+ Heart failure 65+ COPD de 65+
Unweighted Weighted Unweighted Weighted Unweighted Weighted
FMG non-FMG FMG non-FMG FMG non-FMG FMG non-FMG FMG non-FMG FMG non-FMG
(n=5,069) | (n=30,019) | (n=5,069) | (n=30,019) | (n=764) (n=4,164) (n=764) (n=4,164) (n=896) (n=5,936) (n=896) (n=5,936)
% (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE)

High morbidity 15.0(0.5)  14.0(0.2) = 15.1(0.6) @ 14.0(0.2) | 236(1.5) | 241(0.7) @ 236(1.7) | 23.9(0.7) | 21.2(1.4) = 221(0.5) @ 22.1(1.5) | 22.1(0.5)
Very high morbidity 7.8(04) | 8.1(0.2) 7.3(04) 81(0.2) | 152(1.3) | 16.9(0.6) 146(14) | 17.0(06) | 125(1.1) | 125(04)  11.9(1.1) | 126(04)
Tertiary Health Service Utilization-mean
Number of Emergency Room visits | 0.7 (0.0) = 0.6 (0.0) 0.6 (0.0) 0.6 (0.0) 1.2(0.1) 1.1(0.0 1.2(0.1) 1.1(0.0) 1.2(0.1) 1.2(0.0) 1.2 (0.1) 1.2 (0.0)
Number of ER visits for ambulatory
care sensitive conditions 0.0(0.0) | 0.0(0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0 0.0 (0.0 0.0 (0.0) 0.0 (0.0) 0.0 (0.0)
Eﬁsﬂﬁiﬂf;tiﬁ visits with 01(00)  01(00) 01000 0100 | 0200 | 0200 @ 0200 @ 0200 | %20@0 0200 = 0200 ' 02(00)
Number of hospitalizations 0.2(0.0) = 0.2(0.0) 0.2 (0.0) 0.2 (0.0) 0.4 (0.0) 0.4 (0.0) 0.4 (0.0) 0.4 (0.0) 0.4 (0.0) 0.4 (0.0) 0.4 (0.0) 0.4 (0.0)
Number of hospitalizations for
ambulatory care sensitive conditions 0.0(0.0) | 0.0(0.0) 0.0 (0.0) 0.0 (0.0) 0.1(0.0) 0.1 (0.0 0.1 (0.0 0.1(0.0) 0.1(0.0) 0.1(0.0) 0.1 (0.0 0.1(0.0)
Ambulatory Health Service Utilization -mean
Number of ambulatory consultations | 10.1 ( 11.1(0.1) | 10.7(0.2) = 11.0(0.1) | 12.7(0.3) | 144(0.2) @ 14.1(0.5) | 142(02) | 11.9(0.3) | 13.3(0.1) = 129(0.3) | 13.2(0.1)
(All) 0.1)
Number of consultations (Generalist) | 5.4 (0.1) | 5.9 (0.0) 5.8 (0.1) 5.8 (0.0) 6.5(0.2) 7.4(0.1) 7.2(0.3) 7.3(0.1) 6.9 (0.2) 7.6 (0.1) 75(0.2) 7.5(0.1)
Number of consultations (Specialist) | 4.6 (0.1) | 5.2 (0.0) 5.0 (0.1) 5.1 (0.0) 6.2 (0.3) 7.0 (0.1) 6.9 (0.3) 6.8 (0.1) 5.1(0.2) 5.8 (0.1) 5.4 (0.2) 5.7 (0.1)
Number of different physicians seen | 4.8 (0.1) = 5.1(0.0) 4.9(0.1) 5.0 (0.0) 6.1(0.2) 6.5(0.1) 6.5(0.2) 6.4 (0.1) 5.8 (0.1) 6.2 (0.1) 6.0 (0.2) 6.1(0.1)
Number of different generalists seen | 2.2 (0.0) | 2.1 (0.0) 2.2(0.0) 2.1(0.0) 2.5(0.1) 2.6 (0.0) 2.6(0.1) 2.6 (0.0) 2.8 (0.1) 2.9 (0.0) 2.9(0.1) 2.9(0.0)
Number of different specialists seen | 2.7 (0.0) | 2.9 (0.0) 2.8 (0.0) 2.9(0.0) 3.6 (0.1) 3.8(0.1) 3.9(0.2) 3.8(0.1) 3.0(0.1) 3.3 (0.0) 3.1(0.1) 3.3(0.0)
Usual providers of care (UPC)
No UPC - (UPC < 0.75) 17.1(05) 176(0.2) = 155(0.5) ' 17.8(0.2) | 19.0(1.4) | 17.1(06) @ 18.0(1.5) | 17.4(0.6) | 25.0(1.5) = 24.3(0.6) 23.8(1.5) | 24.7(0.6)
With UPC - (UPC >= 0.75) 75.3(06)  77.8(0.2) @ 79.4(0.6) | 77.1(0.3) | 67.3(1.7) | 75.0(0.7) @ 725(1.7) @ 74.0(0.7) | 63.4(1.6) 69.6(0.6) 68.6(1.6) @ 68.6(0.6)
;"S”Q’t‘vjvf)e;z ;rgm orlessvisitsduring | 7604y ' 46(01) = 51(03)  51(04) | 137(13) | 79(04) = 95(10)  86(05) | 116(11) 62(03) = 77(08)  67(03)
Additional coverage RAMQ
yes |955(0.3) 94.9(0.1) = 93.8(04)  951(0.1) | 97.1(06) = 96.4(0.3) = 956(1.0) = 965(0.3) | 100 100 100 100
Physician paid via salary (CLSC or UMF)
yes | 16.0(0.5) 9.7 (0.2) 156 (06) = 9.8(0.2) | 203(15) = 124(05) | 192(16) | 129(0.5) | 18.0(1.3) = 10.8(04) 16.0(1.3) = 11.0(04)
Outcomes
Diabetes-At least one prescription
IECA or ARA over two years 72.8(0.6) | 69.2(0.3) = 69.6(0.7) | 69.7(0.3) | 91.7(2.0) @ 86.7(1.1) @ 888(28) @ 87.3(1.0) | 75.2(41) | 751(1.7) @ 73.6(46) @ 75.6(1.7)
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Diabetes 65+ Heart failure 65+ COPD de 65+
Unweighted Weighted Unweighted Weighted Unweighted Weighted
FMG non-FMG FMG non-FMG FMG non-FMG FMG non-FMG FMG non-FMG FMG non-FMG
(n=5,069) | (n=30,019) | (n=5,069) | (n=30,019) | (n=764) (n=4,164) (n=764) (n=4,164) (n=896) (n=5,936) (n=896) (n=5,936)
% (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE)

Diabetes-At least one prescription
Statin over two years 58.9(0.7)  534(0.3) 548(0.8) @ 543(0.3) | 705(3.3) @ 620(1.5) | 67.0(3.9 @ 629(15) | 57.5(47) @ 529(1.9) @ 554(51) @ 53.6(1.9)
Diabetes- At least one
ophthalmologist or optometrist 84.7(0.5) 84.3(0.2) 839(0.6)  844(0.2) | 834(27) @ 825(1.2) | 838(29) @ 825(12) | 77.9(39) @ 853(1.4) 77.2(437) 854(1.4)
consultation over two years
Heart failure -At least one
prescription IECA or ARAovertwo | 76.2(3.1) | 726(14) | 725(3.7) @ 731(14) | 654(1.7) 615(0.8) @ 61.2(2.0) | 620(0.8) | 51.5(6.2) 48.0(2.8) @ 43.2(6.8) | 48.3(2.8)
years
Heart failure -At least one GP or
cardiologist consultation over two 96.4(1.3) 98.8(0.3) 97.8(0.8) | 98.7(0.4) | 97.0(0.6) = 99.1(0.1) | 98.3(04) @ 99.0(0.2) | 97.0(2.1) = 98.8(0.6) @ 98.3(1.3) @ 98.6(0.7)
years
COPD-Patients with prescription
steroid- At least one prescription 98.2(1.2)| 97.2(0.6) @ 97.7(1.8) | 97.2(0.6) 100 96.3 (1.0) 100 96.6 (1.0) | 97.7(0.5) | 96.0(0.3) @ 96.6(0.8) | 96.2(0.3)

bronchodilator over two year
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Table 3: Predicted adherence to disease-specific guidelines before and after enroliment, and the estimated effects of enrollment in a FMG on

guideline adherence

FMG

Non-FMG

Outcomes Pre

Post

Pre

Post

DD

DD estimate as % of
pre-period average

% | (95%C)

% | (95%C)

% | (95%c)

% | (95%0)

% Points |  (95% Cl)

% | (95%0)

Diabetes (N= 35088, FMG=5,069 and Non-FMG=30,019)
At least one ACEI or ARB prescription

73.3  (72.1;74.5)
over two years
At least one Statin prescription over 620  (60.7; 634)
two years
At least one ophthalmologist or 834 (822 84.6)

optometrist consultation over two years
Heart failure (N= 4,928 FMG=764 and Non-FMG=4,164)

At least one ACEI combination with a

beta- blocker or ARB prescription over | 61.9  (58.2; 65.5)
two years
At least one GP or cardiologist visit 952  (86.4:100.0)

over two years

COPD (N=6,832 FMG= 896 and Non-FMG= 5,936)

At least one bronchodilator prescription
over two years among patients with
steroid prescription

96.5 (95.0;98.1)

745 (73.3,75.7)

638  (62.4;65.1)

845 (83.7:853)

572 (53.7:60.6)

995 (99.2;99.8)

969 (95.7;98.1)

733 (72.3,74.3)

631 (61.9;64.2)

84.1 (82.8;85.3)

64.9 (61.8;68.1)

927 (79.9;1.1)

96.0 (94.7;97.4)

76.9

67.0

84.1

60.8

99.6

96.3

(765, 77.3) | -2.36*
(66.5;67.4) | -2.19"
(83.8;84.4) | 1.08
(59.5;622) | -0.61
(995,9.7)| -27
(95.8;96.7) 0.10

(-3.46; -1.27)
(-3.42; -0.96)

(-0.38; 2.54)

(-4.11; 2.89)

(-11.34; 5.94)

(-1.23; 1.43)

339 (-4.97;-1.82)

404 (-631;-1.77)

128 (-0.45;3.01)

098 (-6.62;4.65)

270 (-11.36;5.95)

010 (-1.28;1,49)

*= p-value<.05; **= p-value<.01; ***= p-value<.001

All values reflect IPTW adjustment. More detail on the outcome indicators is included in Appendix 4.
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Adherence to disease-specific guidelines

The rate of diabetes-related guideline adherence after patient enrollment increased in both FMG and
non—-FMG practices, particularly for prescription drug-related guidelines (Table 3). Because these
increases are larger among non-FMG patients, the estimated effects of FMGs on adherence to
prescription of ACE inhibitors or ARBs and prescription of statins are -2.36 and -2.19 percentage points,
respectively. These represent an average relative reduction in adherence of 3.39% and 4.04%,
respectively. Both groups improve over time, but adherence among the FMG patients improves less. We
do not find evidence of an impact of enrollment in an FMG on adherence to recommended consultations
with an optometrist or an ophthalmologist (DD [95% CI] 1.08 [-0.38; 2.54]).

The percentage of patients with HF who have at least one prescription for ACE inhibitors or ARBs in
the last two years decreased among FMG and non-FMG patients while the percentage who had at least
one consultation with a general practitioner or a cardiologist in the past two years rose in both groups.
We find no effect of FMG enrollment on rates of guideline adherence in HF patients: prescription DD [95%
Cl] =-0.61 [-4.11; 2.89] and consultation DD [95% Cl] =-2.70 [-11.34; 5.94].

Adherence to guidelines for prescription bronchodilators for patients with COPD and taking steroids
was already very high. Table 3 shows little change in adherence after enrollment among either FMG or
non-FMG patients. We found no evidence of an effect of FMG on adherence to guidelines in patients with

COPD (DD [95% CI] 0.29 [-1.19; 1.77]).

Adherence to composite guidelines
The proportion of patients who filled prescriptions for all or any guideline-recommended drugs

increased over time in both groups, though the growth was greater among non-FMG patients (Table 4).
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Table 4: Predicted adherence to composite guidelines before and after enroliment, and the estimated effects of enrollment in a FMG on

guideline adherence

FMG Non-FMG DD estimate as % of
Outcomes Pre Post Pre Post DD pre-period average
% | (©@%c) | % | ©%c) | % | ©%c) | % | ©%C) |oponts | (©95%C) | % | (95%C)
Drugs (N=44,599 FMG=6,376 and Non-FMG=38,223)
Adherence to 100% of guidelines | 55.0  (53.7;56.3) | 556 (54.5,56.8) | 549 (53.8;56.0) | 584 (57.9;58.8)| -2.83**  (-4.08;-158) |-5.74 (-8.27;-3.20)
Adherence to 75% of quidelines | 55.3  (54.0;56.5) | 559 (54.7;57.1) | 552 (54.1;56.3) | 58.8 (58.3;59.2)| -2.92**  (-4.17;-167) |.363 (-5.18;-2.08)
Adherence to 50% of quidelines | 817  (80.8;82.7) | 829 (82.1:838) | 814 (80.6:823) | 846 (84.3;84.9)| -1.93  (-2.85:-1.01) |-3.91 (-5.77;-2.04)
Adherence to at least one guideline | 83.9  (83.0;84.8) | 85.0 (84.2;85.8) | 83.8 (83.0;84.6) | 86.6 (86.3;86.9)| -1.72***  (-2.57;-0.87) |-2.09 (-3.13;-1.06)
Visits (N= 36,336 FMG=4,994 and Non-FMG=31,342)
Adherence to 100% of guidelines | 829  (81.6;84.1) | 84.1 (83.3;84.9) | 826 (80.7;84.4) 840 (83.6;84.5)| -024  (-224;1.75) |-0.29 (-2.66;2.08)
Adherence to at least one guideline | 87.0  (85.6;88.4) ' 88.1 (86.0;89.3) | 87.3 (86.2;885) 879 (87.6,88.3) 049  (-0.81;1.78) |0.56 (-0.93;2.05)
Drugs and visits (N= 41,465 FMG=5,605 and Non-FMG=35,860)
Adherence to 100% of guidelines 50.3 (47.9;52.8) 514 (49.3;53.4) | 48.7 (47.0;50.4) | 53.3 (52.9;53.8 | -3.57**  (-5.70;-1.44) |-7.83 (-12.49;-3.16)
Adherence to 75% of guidelines 528 (504;55.3) 539 (51.9;55.9) | 51.5 (49.8;53.2) | 56.6 (56.2;57.1)| -4.03**  (-6.20;-1.85) |-8.59 (-13.21;-3.94)
Adherence to 50% of quidelines | 80.9  (79.8;82.1) | 825 (815,83.5) | 805 (78.7;82.3) | 845 (84.2;84.9)| -2.50*  (-4.36;-0.65) |-3.17 (-5.53;-0.82)
Adherence to at least one guideline | 97.1  (96.5;97.7) | 97.8 (97.4;98.2) | 97.2 (96.6;97.8) 978 (97.7;979)| 0.3 (-0.56;0.81) | 0.13 (-0.58; 0.84)

*= p-value<.05; **= p-value<.01; ***= p-value<.001
All values reflect IPTW adjustment. More detail on the composite measures is included in Appendix 4.
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The DD estimates indicate a relative decrease in adherence for FMG patients: FMG enrollment led to a
reduction of 5.74% reduction in the probability of adherence to all prescription drug-related guidelines
and a 2.09% reduction in the probability of adherence to at least one prescription drug-related guideline.

Small increases in rates of adherence to consultation-related guidelines are observed among both
FMG patients and non-FMG patients. The percentage of patients who follow all recommendations
increases from 82.9% to 84.1% for FMG patients and 82.6% to 84.0% for others. We find no evidence of

an effect of FMG enrollment on consultation-related guideline adherence.

DISCUSSION

After five years of follow-up, a reasonable length of time to detect impacts of primary care reforms
on process measures of quality of care, we find no evidence of a positive impact of FMG enrollment on
rates of guideline adherence for the chronic diseases considered. Infact, both FMG and non-FMG patients
show slight, and in almost all cases statistically indistinguishable, improvements in adherence to
guidelines after enrollment with their physician. We did find a negative impact of FMGs on adherence to
prescription drug-related guidelines, particularly for patients with diabetes. Given the similarities and
differences between FMGs and other team-based primary care reform models, these results add to the
growing body of evidence regarding what does, and does not, “work” in Quebec and in other jurisdictions.

Based on the multidisciplinary, team-based design of FMGs and the existing literature showing higher
rates of guideline-recommended care among such practices(26, 28-31), we were somewhat surprised by
our finding of no positive effects of FMGs. Several factors may contribute to explaining these results. In
part, a policy that was well-designed but not well-implemented may mean that the expected changes in

the organization of care were not fully realized. Recent evidence suggests that many practices did not
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fulfill their responsibilities vis-a-vis improving access(50) and relatively little is known about how or if the
different health professionals collaborate in FMG practices. Second, organizational structure and provider
payment mechanisms potentially interact in important ways. Reforms that do not include both may be
less effective at changing clinical practice. Relative to effects seen in other multidisciplinary, team-based
primary care models, the fact that the FMG policy does not include any pay-for-performance incentives
or capitation-based payment may contribute to the null results we found. Third, all patients in our study
were enrolled with a GP, and this enrollment may lead to GPs taking more responsibility for their enrolled
patients and increased guideline adherence regardless of the organizational model. Since both FMG and
non-FMG patients in our data are enrolled with a GP, we are not able to test any hypotheses regarding
the impacts of enrollment.

While the negative effect of FMGs on rates of adherence to prescription drug-related guidelines was
contrary to our a priori hypothesis, there are alternative interpretations beyond that enrolling in an FMG
results in lower-quality care. Clinical guidelines evolve over time and they are sometimes questioned,
especially regarding medications(65). Some argue that guidelines may complicate care for patients with
comorbidities, usually due to contraindications(66), and that guideline recommendations are not always
appropriate for all patients. This negative FMG effect may also be related to the organizational
characteristics of FMGs that could contribute to better tailoring of clinical recommendations to individual
patients. The computerization of practices and the implementation of electronic medical records
generally occurred earlier in FMG practices. Better availability of information on drugs in the patient
record and alerts on drug interactions or contraindications could lead to a more judicious application of
guidelines. The relative decrease in prescription-drug-related guideline adherence among FMG patients

may also reflect more team-based case management, more frequent continuing education, or updates
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regarding clinical practice, if these are indeed more prevalent in FMG practices(67). Of course, our
administrative health data limits our ability to distinguish between appropriate tailoring to patient needs
and other reasons for not adhering to guidelines. However, the fact that we find no evidence of FMG
effects on adherence to the less controversial consultation-related guidelines lends some support to the
hypothesis that tailoring is occurring. Finally, we emphasize that our evaluation is fundamentally one of
guantity, not quality. We estimate impacts of FMGs on rates of adherence to clinical guidelines, but such
adherence is not in and of itself a sufficient measure to evaluate the quality of care(68, 69).

While this study contributes to the evidence base of what works, future research is needed to
improve our understanding of why certain interventions do or do not achieve their objectives. We
evaluated the early years of Quebec’s primary care reform, which is ongoing and expanding, with
substantial organizational heterogeneity both across teams and over time. An implementation science
perspective could be useful in future work to understand the extent to which primary care reforms are
implemented as intended, the nature of collaboration between physician and non-physician providers in
team-based practices, how this has evolved over time, and how it is related to the achievement of desired
outcomes. Evaluations of organizational reforms using data that could clarify whether guideline
recommendations are tailored, or not applied, to patients with multiple chronic conditions could also
illuminate the extent to which multidisciplinary team-based practices improve quality of care for these
patients.

Quebec’s FMGs have many structural similarities to other patient-centered medical home reforms,
making our findings relevant and potentially generalizable to other health care systems. However, the
FMG reform also differs in important ways, which allows us to examine the effects of multidisciplinary

team-based primary health care on guideline-recommended care in the absence of financial incentives.
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We estimated the impacts of FMGs on adherence to clinical guidelines for three prevalent chronic
conditions using rigorous empirical methods and a large, population-representative database. The DD
method has the advantage of estimating the causal effects of the change in primary care organization,
after controlling for fixed differences and time trends common to FMG and non-FMG patients. We use PS
adjustment to make our treatment and control groups comparable at baseline, reducing the potential for
confounding bias and making the assumptions of parallel pre-intervention outcome trends and no
differential time-varying factors between the two groups more reasonable.

Our study also has some limitations. The data covered the first 79 of Quebec’s FMGs, out of 258 FMG
as of March 2014. The possibility of effect heterogeneity between early and later adopters remains an
important question that should be addressed by future evaluations with more recent data. Due to the
two-year reference period for each of our guidelines, we have only one pre-exposure data point. We are
therefore limited to assessing whether the pre-exposure outcome levels, not trends, are similar among
FMG and non-FMG patients. We also have a limited number of guidelines and measurable diseases in our
databases. For example, it is not possible to measure recommendations related to physical exercise and
healthy eating. Finally, the indicators related to drugs and consultations with an optometrist focus on

those aged 65 and over, since only that group has universal public coverage for those services.

CONCLUSIONS

Evaluating the first seven years of Quebec’s FMG primary care reform, we found no evidence of an
effect of team-based FMGs on greater adherence to certain clinical guidelines for three prevalent chronic
diseases. Future research is needed to assess why this example of team-based primary care practice did

not improve performance on these quality-of-care indicators, and what elements of the implementation
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of the reform and the structure, organization, interaction, and resources of primary care teams contribute

to this result.
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Appendix 1: Variable definitions

I “Vulnerable” patients as defined for incentive payments for enroliment

A patient was considered vulnerable if he was either: (a) 70 years or older, or (b) suffering from any of
the following health conditions (regardless of age): 1) psychosis, not including most depression; 2)
chronic obstructive pulmonary disease (COPD), moderate to severe persistent asthma , occupational
lung disease; 3) atherosclerotic heart disease; 4) cancer treated by systemic chemotherapy or
radiotherapy, or in a palliative stage; 5) diabetes with target organ damage; 6) in recovery from hard
drugs or alcohol addiction, in treatment with methadone; 7) HIV / AIDS: 8) degenerative diseases of the
central nervous system; 9) inflammatory diseases: arthritis, rheumatoid arthritis, non-cutaneous
psoriasis, lupus, scleroderma and other connective tissue disease, ulcerative colitis, Crohn's disease.

1l The Pampalon deprivation index

The Pampalon index is based on the level of education, employment, income and family structure (e.g.
proportion of divorced or single-parent families) in a small spatial unit (census dissemination area) and is
used by the Institut national de la santé publique du Québec. No individual-level socioeconomic variables
are included in the RAMQ databases.

M. Resource Utilization Bands (RUB)
The RUB is calculated using The Johns Hopkins ACG System software. Patients are classified into 6
categories based on their health care services use, sex, age and diagnoses. Patients within each category
are relatively homogeneous in terms of their predicted health care utilization in the following year:

- 0-Non-users of services

- 1-Healthy users of services

- 2-Low Morbidity

- 3- Moderate Morbidity

- 4-High Morbidity

- 5-Very High Morbidity
The software also allows detecting patients with inconsistent data. They correspond to improbable
cases, for example when clinical procedures intended only for women are attributed to men.

V. Health status measured by the presence of different chronic conditions
Diabetes, COPD, HF, hypertension, ischemic heart disease, arthritis, anxiety disorders and depression,
schizophrenia, asthma

V. Number of days of medication
Total duration (in days) of drug prescriptions filled in a year.

VI. Usual provider of care index (UPC)
The UPC index is calculated based on visits to general practitioners in private practice over2 years
among patients with 3 or more visits. It indicates patients who have had 75% or more of their visits to
the same physician over the past two years.
The variable UPC includes 3 categories:

- No usual provider of care — (UPC < 0.75)

- Has a usual provider of care — (UPC >=0.75)

- Low users — (two or fewer visits during last two years)
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Appendix 2: Exclusion criteria and patient characteristics at baseline (year prior to enrollment with GP)

Vulnerable patients
N= 797,248
(FMG=15.4%)

Vulnerable patients with at least

A Other vulnerable patients Excluded

N=433,839 N=218,403
N=145,006 , 5
(FMG=15.4%) (FMG=15.6%) (FMG=15.0 %)

Vulnerable patients with at least Vulnerable patients with at least

one of the 3 conditions; age 20+ one of the 3 conditions; age < 20 Northern regions of Québec
N=144,890 N=116

N=56 (0.03%)
(FMG=15.4%) (FMG=17.2%)

Missing Pampalon Material Vulnerable patients, 1+ Analytic Sample —
Deprivation Index condition and complete data guidelines are relevant
N=9,771 N=135,119 and can be assessed
(FMG=21.3%) (FMG=15.0%) N= 46,515

Deceased/LTC
N=166,423 (76.2%)

Moved
= 0
FMG Non-EMG N=43,172 (19.8%)

N= 6,715 (14.4%) N= 39,800 (85.6%)

Diabetes 65+ Diabetes 65+

Inconsistent ACG
N= 5,069 (75.5%) N= 30,019 (75.4%)

N= 8,056 (3.7%)

N= 896 (13.3%) g ol

Off common support
N=696 (0.3%)

Heart Failure 40+ Heart Failure 65+ Heart Failure 4?"' Heart Failure 6?’
N= 1,103 (16.4%) N= 764 (69.3%) N= 5,741 (14.4%) N= 4,164 (72.5%)
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Appendix 3: Algorithms to identify patients with chronic conditions

Disease Algorithm Age
Diabetes Within a two-year period, a patient 20 and
with: over
1) At least one diabetes diagnosis
(primary or secondary) in hospital; OR
2) At least two diabetes diagnoses in
physician billings.
Heart Failure  Within a one-year period, a patient 40 and
with: over
1) At least one heart failure diagnosis
(primary or secondary) in hospital; OR
2) At least two heart failure diagnoses in
physician billings.
COPD Within a one-year period, a patient 35and
with: over

1) At least one COPD diagnosis (primary
or secondary) in hospital; OR

2) At least one COPD diagnosis in
physician billings.

Diagnostic Codes

ICD-9' ICD-10'
250 E10to E14
428 150

491, 492 J41 to J44
and 496

Al diagnoses made in laboratories are excluded because they are not final diagnoses

i International Classification of Diseases, 9th Revision
it |nternational Classification of Diseases, 10th Revision

Exclusions'

To exclude cases of gestational
diabetes, in-hospital diagnoses
within 120 days before or 180
days after an obstetrical event are
not considered.

These events begin with 641-676,
V27 (ICD-9) or 010 to 019, 021 to
095, 098, 099, 737 (ICD-10) for
women between 10 and 54 years
old inclusive.

Identification Date

Cases identified based
on date of hospital
discharge or date of
second physician billing.

Cases identified based
on date of hospital
discharge or date of
second physician billing.

Cases identified based
on date of hospital
discharge or date of
second physician billing.
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Appendix 4: Definition of guideline adherence indicators

Disease-specific Indicators Population Definition

Diabetes

At least one ACEI or ARB prescription over two years Patients with diabetes at the time of enrollment with
their GP, age 65 and older.

At least one statin prescription over two years Patients with diabetes at the time of enrollment with
their GP, age 65 and older.

At least one visit with an optometrist or Patients with diabetes at the time of enrollment with

ophthalmologist over two years their GP, age 65 and older.

Heart Failure
At least one ACEl combination with a beta- blocker Patients with heart failure at the time of enrollment

or ARB prescription over two years with their GP, age 65 and older.
At least one visit with a cardiologist or general Patients with heart failure at the time of enrollment
practitioner over two years with their GP, age 40 and older.
COoPD
At least one bronchodilator prescription over two Patients with COPD and a steroid prescription at the
years, among patients with prescription steroid time of enrollment with their GP, age 65 and older.
Composite Indicators
Prescriptions (4 possible guidelines) Patients with diabetes, COPD (with a steroid
=  Adherence to 100% of guidelines prescription), or heart failure at the time of enrollment
= Adherence to 75 % of guidelines with their GP, age 65 and older.

= Adherence to 50 % of guidelines
= Adherence to at least one guideline

Consultations (2 possible guidelines) Patients with diabetes or heart failure at the time of
=  Adherence to 100% of guidelines enrollment with their GP, age 65 and 40 and older,
= Adherence to at least one guideline respectively.
Prescriptions and consultations (6 possible Patients with at diabetes, COPD (with a steroid
guidelines) prescription), or heart failure at the time of enrollment
= Adherence to 100% of guidelines with their GP, age 65 and 40 and older, respectively.

= Adherence to 75 % of guidelines
= Adherence to 50 % of guidelines
= Adherence to at least one guideline
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Appendix 5: Baseline characteristics of patients in analysis sample

Unweighted Weighted Unweighted Weighted
Heart failure 40+ Heart failure 40+ Diabetes Diabetes
Without Physician paid via salary Without Physician paid via salary 65+ HF 65+ COPD 65+ 65+ HF 65+ COPD 65+
CLSC or UMF CLSC or UMF
Total FMG non-FMG Total FMG non-FMG Total Total Total Total Total Total
(n=5,952) (n=887) (n=5,065) | (n=5,952) (n=887) (n=5,065) | (n=35,088) | (n=4,928) | (n=6,832) | (n=35,088) | (n=4,928) | (n=6,832)

% (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE)
Sex
Male 51.7(0.7) | 53.2(1.7) 51.4(0.7) 594 (6.3) | 652(94) @ 51.6(0.7) | 46.6(0.3) @ 459(0.7) | 50.5(0.6) | 46.0(0.4) 454(1.1) 49.0(1.0)
Age categories
40 to 59 years 16.3(0.5) = 17.6(1.3) 16.0 (0.5) 142(2.3) = 127(3.5) @ 16.1(0.5) - - -
60 to 74 years 442(06) = 469(1.7) @ 43.8(0.7) 534 (7.2) | 60.4(10.9) 43.9(0.7) | 636(0.3) @ 44.2(0.7) | 55.1(0.6) | 63.4(0.4) 449(1.1) 544(1.0)
>=75 years 39.5(0.6) | 355(1.6) @ 40.2(0.7) 325(5.0) | 269(7.3) @ 40.0(0.7) | 36.4(0.3) @ 558(0.7) | 45.0(0.6) | 36.6(04) 552(1.1) 456(1.0)
Geographic Regions
University Region 32.8(06) | 18.5(1.3) 353(0.7) | 269(42) | 222(6.1) | 33.1(0.7) | 39.3(0.3) @ 356(0.7) | 325(0.6) | 385(04) 36.0(1.1) 33.0(0.98)
Peripheral Region 417(06) @ 51.2(1.7) = 40.0(0.7) 52.2(7.4) | 60.7(10.6) = 40.9(0.7) | 37.4(0.3) @ 389(0.7) | 37.3(0.6) | 384(04) 394(1.0) 36.6(0.9)
Intermediate Region 21.1(05) | 26.3(1.5) 20.1(0.6) 176(2.8)  14.9(4.1) = 21.2(0.6) | 19.3(0.2) 19.9(0.6) = 24.4(0.5) 19.1(0.3) 19.2(0.8) 24.4(0.7)
Remote Region 4.5(0.3) 4.1(0.7) 45(0.3) 3.3(0.6) 22(0.7) 4.8 (0.3) 4.1(0.1) 5.7(0.3) 5.9(0.3) 4.0 (0.1) 5.5(0.5) 6.1(0.4)
Pampalon’s Material
Deprivation Index
1 (advantaged) 13.9(0.5 « 114(1.1) 14.3 (0.5) 120(1.9) = 10.8(3.1) | 13.7(0.5) | 14.6(0.2) 14.6 (0.5) 11.6(04) | 147(03) 142(0.8) 11.3(0.6)
2 18.0(0.5) = 18.2(1.3) 18.0 (0.5) 15.2(24) = 13.3(3.7) | 17.9(0.5) | 18.4(0.2) 18.0 (0.6) 15.7 (0.4) 18.6 (0.3) 18.1(0.8)  15.8(0.7)
3 20.6 (0.5) | 22.8(1.4) 20.2 (0.6) 171(.7)  145(4.0) @ 206(0.6) | 21.3(0.2) 196 (06) = 21.3(0.5) | 21.1(0.3) 19.4(0.8)  20.4(0.7)
4 23.3(06) | 23.9(1.4) 23.2 (0.6) 194 (3.1) = 16.3(4.5) = 235(0.6) | 23.0(0.2) | 23.0(0.6) @ 235(0.5) | 232(03) 221(0.9) 24.5(0.8)
5 (disadvantaged) 24.3(06) | 23.8(1.4) 24.4 (0.6) 36.3(9.8) | 45.2(14.7) = 244(06) | 228(0.2) = 24.8(0.6) | 28.0(0.5) | 224(0.3) 26.2(1.0) 28.0(0.9)
Health status
Diabetes 29.2(0.6) | 29.7 (1.5) 29.2 (0.6) 39.7(9.3) | 47.3(14.1) = 29.5(0.6) 100 27.5(0.6) 15.2 (0.4) 100 27.3(1.0) 14.7(0.7)
COPD 26.8(0.6) | 26.2(1.5) 26.9 (0.6) 38.0(9.5) | 46.2(14.4) = 26.9(0.6) 9.4(0.2) 27.4(0.6) 100 9.3(0.2) 27.3(1.0) 100
Heart Failure 100 100 100 100 100 100 5.6 (0.1) 100 8.7(0.3) 5.7(0.2) 100 9.2 (0.6)
Hypertension 58.9(0.6) | 57.3(1.7) 59.2(0.7) | 64.6(5.5) | 68.7(8.47) 59.0(0.7) | 44.1(0.3) @ 61.7(0.7) | 44.4(0.6) | 43.9(04) 609(1.1) 456(1.0)
:DSICSZZZ‘: Heart 703(06)  71.3(15)  702(08) | 754(38)  792(57) | 702(068) | 247(02) @ 69.2(0.7) = 30.6(06) | 250(04) 701(1.0) 30.7(0.9)
Arthritis 421(06) = 37.3(1.6) @ 429(0.7) 343(53) | 281(76) @ 427(0.7) | 37.1(0.3) = 427(0.7) | 451(0.6) | 374(04) 423(1.1) 452(1.0)
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Unweighted Weighted Unweighted Weighted
Heart failure 40+ Heart failure 40+ Diabetes Diabetes
Without Physician paid via salary Without Physician paid via salary 65+ HF 65+ COPD 65+ 65+ HF 65+ COPD 65+
(CLSC or UMF CLSC or UMF
Total FMG non-FMG Total FMG non-FMG Total Total Total Total Total Total
(n=5,952) (n=887) (n=5,065) | (n=5,952) (n=887) (n=5,065) | (n=35,088) | (n=4,928) | (n=6,832) | (n=35,088) | (n=4,928) | (n=6,832)

% (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE)
Qg;;:;ysgﬁorders and | 15104)  103(10)  124(05) | 97(16) | 79(23) | 123(05) | 7901) @ 107(04)  129(04) | 7502 10607 125(06)
Schizophrenia 0.4(0.1) 1.2(0.4) 0.3(0.1) 0.6 (0.2) 0.9 (0.4) 0.3(0.1) 0.3(0.0) 0.3(0.1) 0.2(0.1) 0.3(0.0) 0.5(0.2) 0.2 (0.1)
Asthma 86(04)  79(09) = 88(04) | 71(12) = 59(17) = 87(04) | 34(01) | 79(04)  286(06) | 35(02)  7.4(06) 269(0.8)
Resource Utilization Band (RUB) (mean)
fouseofhealicare | g701) | 0703 = 07(04) | 0602  05(03  08(01) | 0904) 101 0904 | 0904 0902 11002
rleaily user of 04(0.) | 0202 = 0504) | 03(01) = 02(04)  0501) | 0600 @ 0501) @ 10(04) | 060.1) 0504) 1.0(0.2)
Light morbidity 3.8(0.3) 3.7(0.6) 3.8(0.3) 3.2(0.6) 2.7(0.9) 3.8(0.3) 15.8(0.2) = 3.6(0.3) 52(0.3) | 16.3(0.3) 3.5(0.4) 5.8 (0.5)
Moderate morbidity 545(0.7) 57.3(17) @ 54.0(0.7) | 47.4(7.3) | 424(114) 540(0.7) | 60.6(0.3) @ 542(0.7) 583(06) | 59.9(04) 556(1.1) 57.9(1.0)
High morbidity 244(06) 241(14) 244 (06) | 206(32) | 17.9(49) 243(06) | 141(02) = 240(06) | 220(05) | 145(0.3) 238(09) 22.1(0.8)
Very high morbidity 16.2(05) 140(1.2) = 16.6(05) | 28.0(11.0) 365(17.0) 16.7(05 | 80(0.2) & 166(05 @ 125(04) | 7.7(02) 158(08) 12.2(0.6)
Tertiary Health Service Utilization (mean)
Number of Emergency | 1.2 (0.0) 1.2(0.1) 1.2(0.0) 1.8 (0.5) 2.2(0.8) 1.2 (0.0) 0.6 (0.0) 1.1(0.0) 1.2(0.0) 0.6 (0.0) 1.2(0.1) 1.2(0.0)
Room visits
Number of ER visits 00(0.0) = 00(0.0 | 00(0.0 | 0000 @ 00(00) = 0000 | 0000 = 0000 = 0000 | 0000  00(0.0  00(0.0)
for ambulatory care
sensitive conditions
Number of ER visits 02(0.0) = 02(0.0 | 02(0.0 | 02(0.0 @ 01(00) = 02(0.0) | 0100 = 02(0.0) = 02(00 | 0100  02(0.0  02(0.0)
with hospitalization
Number of 0.4 (0.0) 0.4 (0.0) 0.4 (0.0) 0.5(0.1) 0.5(0.1) 0.4 (0.0) 0.2(0.0) 0.4 (0.0) 04(0.0) | 20.2(0.5) 0.4 (0.0) 0.4 (0.0)
hospitalizations
Number of 0.1(0.0) 0.1(0.0) 0.1(0.0) 0.1(0.0) 0.1(0.0) 0.1(0.0) 0.0(0.0) 0.1(0.0) 0.1(0.0) 23(0.2) 0.1(0.0) 0.1(0.0)
hospitalizations for
ambulatory care
sensitive conditions
Ambulatory Health Service Utilization (mean)
Number of ambulatory | 14.6 (0.2) | 128 (04) 149 (0.2) | 47.6(284) | 72.1(43.0) | 147(02) | 109 0.0) | 141(0.2) | 132(0.1) | 109(0.1) 14.2(03) 13.1(0.2)

consultations (All)
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Unweighted Weighted Unweighted Weighted
Heart failure 40+ Heart failure 40+ Diabetes Diabetes
Without Physician paid via salary Without Physician paid via salary 65+ HF 65+ COPD 65+ 65+ HF 65+ COPD 65+
(CLSC or UMF CLSC or UMF
Total FMG non-FMG Total FMG non-FMG Total Total Total Total Total Total
(n=5,952) (n=887) (n=5,085) | (n=5,952) (n=887) (n=5,085) | (n=35,088) | (n=4,928) | (n=6,832) | (n=35,088) | (n=4,928) | (n=6,832)
% (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE)
Number of 75(0.1) 6.8(0.2) 76 (0.1) 8.6 (1.0) 9.4 (1.5) 7.5(0.1) 5.8 (0.0) 7.3(0.1) 7.5(0.1) 5.8(0.0) 7.3(0.3) 7.5(0.1)
consultations
(Generalist)
Number of 7.1(0.1) 6.0 (0.3) 73(0.1) | 39.0(274) 628415 7.2(0.1) 5.1(0.0) 6.8 (0.1) 5.7(0.1) 5.1(0.1) 6.9(0.2) 5.6(0.1)
consultations
(Specialist)
Number of different 6.5(0.1) 6.0 (0.1) 6.6 (0.1) 8.8(2.0) 10.5(3.1) 6.6 (0.1) 5.0 (0.0) 6.4 (0.1) 6.1(0.1) 5.0 (0.0) 6.4 (0.1) 6.1(0.1)
physicians seen
Number of different 2.7(0.0) 2.6(0.1) 2.7(0.0) 3.5(0.7) 41(1.1) 2.7(0.0) 2.1(0.0) 2.6(0.0) 2.9(0.0) 2.1(0.0) 2.6(0.1) 2.9(0.0)
generalists seen
Number of different 3.9(0.0) 34(0.1) 4.0(0.1) 5.3(1.3) 6.4 (2.0) 3.9(0.1) 2.9(0.0) 3.8(0.0) 3.2(0.0) 2.9(0.0) 3.8(0.1) 3.2(0.1)
specialists seen
Usual providers of care (UPC)
No usual provider of
care — (UPC < 0.75) 186(0.5) @ 214(14) | 181(0.5) | 16.2(26) @ 14.50(4.0) 185(0.6) | 17.5(0.2) = 174(05) | 244(0.5) | 16.7(0.3) 17.7(0.8) 24.3(0.8)
With usual provider of
care — (UPC >= 0.75) 76.9(06) | 726(1.5) | 77.7(0.6) | 80.3(3.1) | 82.8( 47)  76.9(0.6) | 774(02) | 73.8(0.6) @ 68.8(06) | 783(0.3) 73.2(0.9) 68.6(0.9)
Low users — (two or
less visits during last 45(0.3) 6.0 (0.8) 4.2(0.3) 3.5(0.6) 2.8(0.8) 46 (0.3) 5.1(0.1) 8.8(0.4) 6.9(0.3) 5.1(0.2) 9.1(0.5) 7.2(0.4)
two years)
Additional coverage RAMQ
yes | 959(03) @ 96.2(08) | 959(0.3) | 953(06) 945(12)  96.1(0.3) | 95.0(0.1) | 965(0.3) 100 | 945(02)  96.1(0.5) 100
Physician paid via salary (CLSC or UMF)
Yes | - - - | - - - | 106 02 137 05 117 04 | 127(03) 16.0(0.8) 135(0.7)
Care consistent with clinical guidelines
Diabetes-At least one
prescription |[ECA or ‘ 69.7 (0.2) ‘ 69.7 (0.4)
ARA over two years
Diabetes-At least one
prescription Statin ‘ 54.2 (0.3) ‘ 54.5(0.4)
over two years
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bronchodilator over
two year

Unweighted Weighted Unweighted Weighted
Heart failure 40+ Heart failure 40+ Diabetes Diabetes
Without Physician paid via salary Without Physician paid via salary 65+ HF 65+ COPD 65+ 65+ HF 65+ COPD 65+
(CLSC or UMF CLSC or UMF
Total FMG non-FMG Total FMG non-FMG Total Total Total Total Total Total
(n=5,952) (n=887) (n=5,085) | (n=5,952) (n=887) (n=5,085) | (n=35,088) | (n=4,928) | (n=6,832) | (n=35,088) | (n=4,928) | (n=6,832)
% (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE) % (SE)

Diabetes- At least one
ophthalmologist or
optometrist 84.4(0.2) 84.2 (0.3)
consultation over two
years
Heart failure -At least
one prescription IECA | 61.7(0.7) = 63.7(20) 614(08) | 60.7(1.2) 594(22) @ 619(0.8) 62.1(0.7) 61.6 (1.1)
or ARA over two years
Heart failure -At least
one GP or cardiologist
consultation over two 99.8(0.1) = 99.8(0.2)  99.9(0.1) | 99.9(0.0)  99.9(0.1) = 99.9(0.1) 98.8(0.2) 98.6 (0.2)
years
COPD-Patients with
prescription steroid- At
least one prescription 96.2 (0.2) 96.4 (0.4)
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