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Abstract

Introduction: Chronic disease management requires substantial services integration. A
cardiometabolic risk management program inspired by the Chronic Care Model was
implemented in Montréal for patients with diabetes or hypertension. One of this study’s
objectives was to assess the impact of care coordination between the interdisciplinary
teams and physicians on patient participation in the program, lifestyle improvements
and disease control.

Methods: We obtained data on health outcomes from a register of clinical data, ques-
tionnaires completed by patients upon entry into the program and at the 12-month
mark, and we drew information on the program’s characteristics from the implementa-
tion analysis. We conducted multiple regression analyses, controlling for patient
sociodemographic and health characteristics, to measure the association between inter-
disciplinary team coordination with primary care physicians and various health
outcomes.

Results: A total of 1689 patients took part in the study (60.1% participation rate).
Approximately 40% of patients withdrew from the program during the first year. At the
12-month follow-up (n = 992), we observed a significant increase in the proportion of
patients achieving the various clinical targets. The perception by the interdisciplinary
team of greater care coordination with primary care physicians was associated with
increased participation in the program and the achievement of better clinical results.

Conclusion: Greater coordination of patient services between interdisciplinary teams
and primary care physicians translates into benefits for patients.

Keywords: chronic diseases, Chronic Care Model, primary care services, medical practice,
coordination of care

patients with these types of illnesses.!?
Among the care management models
developed to improve case management,
the Chronic Care Model (CCM) is the most

Introduction

Chronic disease management requires
integration of the services intended for

Highlights

e The primary care cardiometabolic
risk management program imple-
mented in Montréal improves
health outcomes among patients
with diabetes and hypertension.

e Greater coordination of care between
interdisciplinary teams and pri-
mary care physicians translates
into better outcomes for patients.

® Greater proximity between inter-
disciplinary teams and primary
care physicians, as encouraged in
the new primary care organization
models, may represent a preferred
avenue in the management of
chronic diseases.

widely used. It is based on integrating ser-
vices at various levels of the health care
system and is built around six interrelated
elements involving different aspects of
care organization.>* One of those elements
is the organization of services offer and
delivery by setting up coordinated and
integrated multidisciplinary teams in
which clinical information sharing is sys-
tematic. A number of studies show that
interventions based on the Chronic Care
Model improve care processes and outcomes,
particularly with respect to diabetes.>

Author references:

. Centre de recherche du Centre hospitalier de I'Université de Montréal, Montréal, Quebec, Canada

. Institut de recherche en santé publique de I’'Université de Montréal, Montréal, Quebec, Canada

. Institut national de santé publique du Québec, Montréal, Quebec, Canada

. CIUSSS du Centre-Sud-de-I'ile-de-Montréal, Montréal, Quebec, Canada

. Groupe de médecine de famille et Unité de médecine familiale de Verdun, Montréal, Quebec, Canada

. Department of Epidemiology, Biostatistics and Occupational Health, McGill University, Montréal, Quebec, Canada
. Faculté des sciences infirmiéres de I’'Université de Montréal, Montréal, Quebec, Canada

NI HA WN -

. Direction de santé publique du Centre intégré universitaire de santé et services sociaux (CIUSSS) du Centre-Sud-de-I'ile-de-Montréal, Montréal, Quebec, Canada

Correspondence: Roxane Borges Da Silva, Faculté des sciences infirmiéres de I’Université de Montréal, Pavillon Marguerite-d’Youville, C.P. 6128 succ. Centre-ville, Montréal, QC

H3C 3)7; Tel: 514-343-6111 ext. 17286; Email: roxane.borges.da.silva@umontreal.ca

Vol 37, No 4, April 2017

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice



http://twitter.com/share?text=%23HPCDP Journal – Implementation of an integrated %23primarycare cardiometabolic risk prevention and management…&hashtags=PHAC&url=http://www.phac-aspc.gc.ca/publicat/hpcdp-pspmc/37-4/ar-01-eng.php

As part of the reform of health care ser-
vices undertaken in Quebec in recent
years, the Health and Social Services
Centres (HSSCs) were given a mandate to
improve the accessibility, continuity and
coordination of services to the population,
particularly by fostering interprofessional
and interorganizational collaboration within
local services networks, including primary
care medical services."™" In this regard, it
should be noted that in Quebec, primary
medical care services are not fully inte-
grated on an organizational basis with
other public health professional services.
The implementation of CCM-based initia-
tives is a method of choice for consolidat-
ing network creation. The participation of
primary care physicians, who are Kkey
players in managing chronic diseases,>!#!
in such integrated services networks pro-
duces benefits not only for patients, but
also provides invaluable support for their
medical practice.'®

It was in this context that in 2011,
Montréal’s Health and Social Services
Agency (the Health Agency), in conjunc-
tion with the HSSCs,* implemented a car-
diometabolic risk-management program
in primary care for patients with diabetes
or hypertension (HT). The program was

inspired by the CCM and was aimed at
making lifestyle changes, controlling the
disease, preventing complications and
supporting self-management. In each HSSC,
the program provides the following:

e An education centre that offers
patients clinical interventions geared
toward knowledge, motivation, self-
management and lifestyle changes,
complementing follow-up by primary
care physicians. These interventions
are carried out by an interdisciplinary
team for patients referred by their fam-
ily physician. For each patient, the pro-
gram includes individual follow-up
encounters with a nurse and a nutri-
tionist over a period of two years, as
well as group meetings with the inter-
disciplinary team (nurse, nutritionist,
kinesiologist, pharmacist and social
worker). The sequence of the pro-
gram’s clinical interventions is shown
in Table 1. Detailed information on the
content of the interventions is avail-
able from the authors upon request.

e Support for primary care physicians
(e.g. continuing medical education
activities, summary of guidelines, writ-
ten information to be given to patients
and program reference tools).

e The establishment and consolidation
of links with specialists and among
local network partners.

® Mechanisms to coordinate care, nota-
bly through implementation of a
regional computerized chronic disease
registry to facilitate flow of clinical
information.

The objectives of the evaluation of the
implementation of the program!? were to
assess the degree to which the program
has been implemented in each participat-
ing HSSC and to identify the context-
related factors that could explain the level
of implementation; to evaluate the effects
of the implementation of the different
aspects of the program on patients’ health
indicators; to assess physicians’ participa-
tion in the program and their appreciation
of the program’s effects on their patients
and on their practices; and to assess the
impact of implementing the program on
strengthening local services networks. As
part of the evaluation of the implementa-
tion of the program, the purpose of this
article is to analyze the impact of care
coordination between the HSSC interdisci-
plinary teams and primary care physicians
on patient participation in the program

TABLE 1
Clinical interventions sequence in the cardiometabolic risk program, Montréal, Canada
Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6 Visit 7 Visit 8 Visit 9 Visit 10
1month 2 months 3 months 4 months 6 months 12 months 15 months 18 months 24 months
3
Ep Nutritionist X X X X X X
< 8
s 5
S 8
=5
s Nurse X If HT X X
= ‘§° Interdisci-
= .= .
ch= plinary X X X X
= E team
£
E Lifestyle X X X X X X X X X
=
i=
[Te
: Bl X If HT X X
S pressure
=
= Blood tests < . < < .
e (Alc, etc.)

Abbreviation: HT, hypertension.

* 1t should be noted that in 2014, the Health and Social Services Centres (HSSCs) were replaced by Integrated Health and Social Services Centres (IHSSCs) and the regional Health and Social
Services Agencies were abolished. In Montréal, the 12 HSSCs were merged into five IHSSCs in April 2015. When this study was conducted, Montréal’s Health and Social Services Agency was
the organization responsible for planning and coordinating the program in Montréal, and the HSSCs were responsible for its local implementation.
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and on lifestyle improvements and disease
control.

Methods
Design

The evaluation of the implementation of
the cardiometabolic risk program was
based on a mixed design. We completed
the implementation analysis using a quali-
tative research strategy (conducting semi-
structured interviews with managers,
gathering official documents, administer-
ing questionnaires to managers and inter-
disciplinary team members involved in
each HSSC). Detailed results of the imple-
mentation analysis will be presented in
another article. We used a quantitative
approach similar to a quasi-experimental
“pre and post” design to analyze the pro-
gram’s impact on patients. We drew the
data from self-administered patient ques-
tionnaires that were completed onsite at
the time of their entry into the program
(TO) and at 12 months’ follow-up (T12),
and from the computerized chronic dis-
ease registry in which interdisciplinary
team members entered clinical data after
each patient encounter. Six of the 12 HSSCs
in Montréal took part in the program eval-
uation. Their selection was based on vol-
unteering and commitment to adhere to
the general framework proposed by the
Health Agency for the implementation of
the program. Data were collected from
March 2011 to August 2014.

Definition of variables and data sources

Dependent variables

The outcomes studied (dependent vari-
ables) regarded program participation and
some patient health outcomes. Three vari-
ables described the participation of the
patients in the program: withdrawals,
extent of program exposure and extent of
compliance with the program schedule.
Withdrawals considered for the analysis
were “confirmed withdrawals,” i.e. patients
who explicitly confirmed to the HSSC
team their withdrawal from the program.
The extent of program exposure, docu-
mented using data from the chronic dis-
ease registry, referred to the number of
interventions (nutrition, nursing, group
meetings) carried out since the patient’s
entry into the program, regardless of
whether the sequence of interventions fol-
lowed the planned timing. The extent of
compliance with the schedule meant, for
each patient, the percentage of nutrition,
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nursing and group interventions that took
place within the follow-up time specified
in the schedule since the patient’s entry
into the program. The follow-up times
were defined for patients individually on
the basis of their date of entry into the
program, including an interval to account
for the fact that visits did not necessarily
take place at the exact time set out in the
program schedule.

The patient health outcomes studied
included disease control (achievement of
glycated hemoglobin [Alc] and blood
pressure [BP] targets) and lifestyle (level
of physical activity and distribution of car-
bohydrate intake), as well as the impact of
the disease on patient quality of life. We
extracted data on disease control and life-
style variables for each patient taking part
in the study from the registry. The Alc
values were measured using blood tests
performed in a laboratory and entered
into the registry by the nurse or the nutri-
tionist. The Alc target achieved variable
was dichotomized: less than or equal to
7% versus more than 7%. BP values were
measured using an automatic sphyg-
momanometer and entered into the regis-
try by the program nurse. The BP target
achieved variable was dichotomized:
lower than 140/90 (lower than 130/80 for
patients with diabetes) versus 140/90 or
higher (130/80 or higher for those with
diabetes). Data regarding achievement of
the physical activity target were docu-
mented at each patient visit by means of a
brief questionnaire adapted from that
used in the Enquéte québécoise sur
Uactivité physique et la santé'® study and
entered into the registry by the nutritionist
or the kinesiologist. This indicator meas-
ured, on a scale of 1 to 4, the number of
days per week on which the patient did at
least 30 minutes of physical activity,
weighted by physical activity intensity.
The physical activity target achieved varia-
ble was dichotomized (3 or 4 on the four-
point scale versus less than 3). Measurement
of the distribution of carbohydrate intake
variable was based on an assessment of
the patient’s diet performed by the nutri-
tionist at each visit, based on the objec-
tives of daily distribution of carbohydrate
intake explained in the Coup d’ceil sur
Ualimentation de la personne diabétique
document and expressed in two catego-
ries: balanced distribution, yes or no.

Questions regarding the measurement of
the impact of the disease on patient qual-
ity of life were adapted from the Audit of

Diabetes Dependent Quality of Life ques-
tionnaire.?*?> They measured the patients’
perceptions of what the various aspects of
their life would look like if they did not
have diabetes or hypertension, on a scale
ranging from “considerably better” to “the
same.” The aspects measured included
job or career opportunities, social life, sex
life, opportunities for sports activities,
vacations, travel or leisure activities, moti-
vation to accomplish things, capacity to
do physical activity and enjoyment of
food. An index of the disease’s impact on
quality of life was calculated by averaging
the responses to the various items,
weighted by the importance (from “very
important” to “not at all important”) the
patient gave to each life aspect, reported
as a number out of 10.

Predictor variables

The two predictor variables in the study,
which stemmed from information col-
lected from HSSC program managers and
interdisciplinary team members during
the implementation analysis, focussed on
the program’s “external coordination.”
These variables reflected the coordination
of care and interdisciplinary follow-up
between the HSSC interdisciplinary teams
and the family physicians providing patients’
primary care for their diabetes or hyper-
tension. The first variable, documented
via questionnaire to HSSC program man-
agers (and confirmed during the semis-
tructured interviews), was the frequency
of return of clinical information to physi-
cians. The HSSCs were divided into three
categories: high frequency (written com-
munication to the physicians after each
individual or group encounter with the
patients, and more often if needed), aver-
age (communication every six months
and more often if needed) and low (once
a year or less, or only if needed).

The second variable was HSSC teams’ per-
ception of interdisciplinary follow-up and
coordination of care with physicians. As
part of the implementation analysis, a
brief questionnaire was administered to
interdisciplinary team members (n vary-
ing from 5 to 10) in each HSSC that asked
them to rate on a scale of 1 to 5, where 5
was “very high” and 1 was “very low,” the
extent of achievement with primary care
physicians of the following elements:
coordination of care, complementarity of
care, interdisciplinary follow-up on patient
progress and improvement, interdisciplin-
ary follow-up on laboratory results and
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interdisciplinary follow-up as needed should
the patient become unstable. The HSSCs
were divided into two categories with
regard to the HSSC teams’ perception of
interdisciplinary follow-up and the coordi-
nation of care with physicians: high
(> 60% of interdisciplinary team members
answered 4 or 5 to at least 2 of the 5 ques-
tions) and low (< 60% answered 4 or 5
to at least 2 of the 5 questions).

Covariates

Among the control variables used in the
analyses, individual characteristics were
drawn from the questionnaire adminis-
tered to the patients at their entry into the
program: age, sex, origin, language spoken
at home, level of education, occupation,
perception of health and number of comor-
bidities (heart problems, stroke, asthma/
chronic obstructive pulmonary disease,
arthritis/osteoarthritis or mental health
problems). Primary care clinic type referred
to the primary health care organization
where the patient receives care for diabe-
tes or hypertension and was identified
from patient program registration informa-
tion. Clinic type could be a family medi-
cine group (FMG); network clinic (NC);
combined FMG-NC; local community
health centre (LCHC); family medicine
teaching unit; non-FMG non-NC group
clinic; or solo clinic. The body mass index
(BMI) measurement at TO was drawn
from the chronic disease registry. In the
analysis models related to patient partici-
pation in the program (withdrawal, expo-
sure to the program and compliance with
the schedule), the disease’s impact on
quality of life score at TO was also included
as a covariate, as was the disease knowl-
edge score at TO. The latter was calculated
by averaging the answers to four ques-
tions adapted from the work of Battersby
et al.® that rated, on a scale of 1 to 4 from
“do not agree at all” to “strongly agree”,
the patient’s knowledge of the disease
(diabetes or HT), familiarity with the
treatment, ability to detect signs and
symptoms indicating a change in the prog-
ress of the illness and knowledge of what
to do should such signs or symptoms
occur.

Analysis method

We constructed multiple regression analy-
sis models, controlling for sociodemo-
graphic and health characteristics of
patients at TO, to measure the association
between each of the study’s dependent
variables and 1) frequency of return of
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clinical information to primary care physi-
cians; and 2) HSSC interdisciplinary team
perception of interdisciplinary follow-up
and care coordination with primary care
physicians. Logistic, linear or Poisson-type
regression models were used depending
on the nature of the dependent variables.

We analyzed the data using Stata version
13 software (StataCorp LP, College Station,
TX, USA). The project received the approval
of Montréal’s Health and Social Services
Agency research ethics committee.

Results

In total, of the 2810 patients who enrolled
in the program from March 2011 to August
2013, 1689 patients took part in the evalu-
ation (participation rate of 60.1% upon
entry into the program). Of those, approx-
imately 40% withdrew from the program
within the first year (n at T12 = 992). With-
drawals occurred mostly (41%) after the
first visit and about 30% of patients who
withdrew said that the program was too
long and time consuming. The sociodemo-
graphic and health characteristics of patients
with at least 12 months of follow-up are
presented in Table 2. Among those patients,
more than half (56.9%) were women, and
the average age was 58.5 years. At TO,
more than 60% of the participating
patients had an Alc of 7% or less; more
than 40% had a BP less than 140/90
(130/80 for patients with diabetes), but
nearly two-thirds had a BMI of 30 or more
and had at least one comorbidity.

At 12 months of follow-up, the patients’
average extent of exposure to program
interventions was approximately 75% of
the total number of interventions planned
by the program, while the schedule com-
pliance rate was approximately 60%. Older
patients, patients with a higher level of
education and patients without comorbid-
ities had better compliance with the
schedule, and they had a lower rate of
withdrawal within the first 12 months
(data not shown).

The findings presented in Table 3 indicate
that at 12 months, there was a significant
increase in the proportion of patients who
achieved the targets of balanced distribu-
tion of carbohydrate intake, Alc of 7% or
less and BP less than 140/90 (< 130/80
for patients with diabetes). In addition,
we noted a significant decrease in the dis-
ease’s impact on quality of life (the average

score went from 4.56 to 4.04 out of 10).
However, despite a significant increase at
three months and six months of follow-up
(data not shown), the proportion of patients
who achieved the physical activity target
had not increased significantly at the
12-month mark.

With respect to patient participation in the
program, the results of the multivariate
regression analyses indicated that the fre-
quency of communications sent to pri-
mary care physicians was associated with
greater program exposure and closer com-
pliance with the schedule at the 12-month
mark (Table 4). More positive perception
by the HSSC program team regarding
interdisciplinary follow-up and coordina-
tion with primary care physicians was
associated with a smaller proportion of
program withdrawals and, among patients
who withdrew, a smaller proportion of
withdrawals before the three-month mark
(Table 4). Health outcomes, with the excep-
tion of physical activity level, had a positive
association with a better perception of the
program team with respect to interdisciplin-
ary follow-up and coordination with pri-
mary care physicians (Table 5).

Discussion

Like other studies that suggest that using
CCM-based interventions improves glyce-
mic control and blood pressure in patients
with diabetes,™ our findings show that
the implementation of the cardiometabolic
risk program in Montréal translated into
positive health outcomes for patients, par-
ticularly in terms of lifestyle modification
and achievement of Alc and BP targets.

The cardiometabolic risk program is CCM-
based, especially in that it focusses on
organizing services offer and delivery
around coordinated and integrated multi-
disciplinary teams, as well as on sharing
clinical information. Our findings show
that greater coordination of care between
the program’s interdisciplinary team and
primary care physicians, measured by the
HSSC program team members’ perception
of interdisciplinary follow-up and coordi-
nation of care with physicians, is associ-
ated with better health outcomes for
patients. It is interesting to note that this
positive association occurs not only with
regard to lifestyle modification and Alc
and BP control, but also with regard to
patients’ perception of the impact of their
disease on their quality of life. In addition,
our results show that greater coordination

Vol 37, No 4, April 2017




Characteristics of patients with 12-month follow-up, upon entry into the cardiometabolic
risk management program (n = 992), Montréal, Canada, 2011-2014

TABLE 2

Sociodemographic characteristics of patients at TO %?
Sex Women 56.9
Age group < 55 years 34.0
55-64 years 34.3
65 years or over 31.7
Origin Born in Canada 72.5
Language spoken at home French 81.4
Level of education Less than high school 12.9
(highest level completed) High schoolidiploma 458
College degree 13.7
University degree 27.6
Occupation in the past six months Retired or unemployed 56.9
Health characteristics of patients at TO
Diagnosis Diabetes/prediabetes without HT 8.0
HT without diabetes/prediabetes 4.4
Diabetes/prediabetes with HT 87.6
Alc (for patients with diabetes or prediabetes) < 7% 62.7
7%—8% 18.5
> 8% 18.8
BP (all patients) < 140/90 (or < 130/80 with diabetes) 41.0
BMI <25 8.1
25to <30 28.1
>30 63.8
Waist measurement Male < 102 cm; female < 88 cm 18.5
TC/HDL-C ratio <4.0 54.1
Perceived state of health Very good/excellent 25.2
Good 443
Average/poor 30.5
Comorbidities Heart disease 17.3
Asthma/COPD 21.0
Arthritis/osteoarthritis 37.8
Mental health problem 22.3
Number of comorbidities None 34.0
1 37.4
2 or more 28.6
Follow-up in primary care clinic
Type of clinic where the patient receives follow-up for FMG, NC or FMG-NC 58.6
prediabetes/diabetes or HT LCHC or FMTU (non FMG or NC) 153
Group or solo practice (including a small percentage of patients who didn’t %.1

have a family physician at T0)

Abbreviations: Alc, glycated hemoglobin; BMI, body mass index; BP, blood pressure; COPD, chronic obstructive pulmonary disease; FMG, family medicine group; FMTU, family medicine
teaching unit; HDL-C, high-density lipoprotein cholesterol; HT, hypertension; LCHC, local community health centre; NC, network clinic; TO, entry of the patient into the program; TC,

total cholesterol.

2 Missing data are excluded from the frequency calculations.
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TABLE 3

Changes in lifestyle, A1c, BP and perceived impact of the disease on quality of life from TO to T12 in patients with 12-month
follow-up, cardiometabolic risk management program, Montréal, 2011-2014

% of patients achieving target values

N with measurement at

atTo atT12 T0 and T12 AR
Level of physical activity = 3 or 4 on four-point scale 36.7 38.7 703 312
Balanced distribution of carbohydrate intake 22.2 35.9 708 <.001
Alc < 7% (for those with pre/diabetes) 66.9 72.9 602 <.001
BP < 140/90 (with diabetes < 130/80) 41.8 47.1 612 .018

Average score /10 N with measurement at

atTo tT12 T0 and at T12 pvalues

Impact of the disease on quality of life 4.56 4.04 481 <.001

Abbreviations: Alc, glycated hemoglobin; BP, blood pressure; T0, entry of the patient into the program; T12, 12-month follow-up.

2 Tests for comparison of % and of mean scores between TO and T12 for patients with measurements at both times.

of care with primary care physicians
translates into improved program partici-
pation by registered patients and lower
withdrawal rates (and fewer withdrawals
before the three-month mark).

In a systematic literature review looking at
the impact of each of the CCM’s compo-
nents on diabetes management in primary
care in the United States, Stellefson et al.
showed that none of the CCM components
was solely responsible for the CCM’s out-
comes, and that it remained to be determined

which combination of the components
produced the best outcomes.** It would
seem, however, that the implementation
of several of the model’s components is
associated with better patient out-
comes.>**?* Qur study does not make it
possible to distinguish between the impacts
of the program’s various components on
patient outcomes. However, it suggests
that collaborative and coordinated care
between interdisciplinary teams and pri-
mary care physicians is beneficial to
patients. Although our data does not allow

TABLE 4

us to identify the mechanism responsible
for this effect, we can assume that greater
coordination of care translates into a bet-
ter flow of patients’ clinical information
between the interdisciplinary teams and
primary care physicians.

It is interesting to note that favourable
perception by HSSC program team mem-
bers regarding interdisciplinary follow-up
and coordination of care with physicians
appears to be more systematically associ-
ated with better patient outcomes than is

Association between external coordination with primary care physicians and patient participation in the cardiometabolic risk management

program, Montréal, 2011-2014

Outcomes?

Confirmed withdrawals Confirmed early

Program exposure (number

Extent (%) of compli-
ance with schedule at

Predictor variables prior to T12° withdrawals (before T3)* of interventions/10) at T12 ™
n=1015¢ n = 388° n=741¢ n=741°

OR® ClI 95% OR® ClI 95% IRR® CI 95% Be Cl1 95%
Frequency of communications Average 1.33 0.86 to 2.05 0.86 0.43to 1.71 1.20 1.11 to 1.30 9.21" 5.90 to 12.52
sent to physicians
e ) High 128  0.84t01.95 085 043t01.67 1.07° 099t01.15 095 —2.171t04.06
Interdisciplinary follow-up
and coordination of care Greater 0.35" 0.22t0 0.53 0.30" 0.12t0 0.77 1.01 0.95t01.08 -0.69 —3.36t01.99

(ref: lesser)

Abbreviations: B, linear regression coefficient; Cl, confidence interval; IRR, incidence rate ratio; OR, odds ratio; ref, reference category; T, time (in months) from entry into program.

2 Each outcome studied was the subject of two separate multiple regression models, i.e. one for each predictor variable (frequency of communications sent to physicians, and interdisciplinary

follow-up and coordination of care).

b Confirmed withdrawals prior to T12 = 1 (n = 513) and patients followed at T12 = 0 (n = 992).

< n effectively retained in the analyses, excluding missing data.

4 Confirmed early withdrawals prior to T3 = 1 (n = 290) and confirmed withdrawals at or after T3 = 0 (n = 378).

¢ OR, IRR and B adjusted for patient sociodemographic and health characteristics (sex, age, origin, language spoken at home, level of education, occupation; number of comorbidities, perceived
state of health and BMI at TO; achievement at TO of targets for physical activity, distribution of carbohydrate intake, A1c and BP); score for knowledge of disease at TO; score for disease’s impact
on quality of life at TO; type of primary care clinic where the patient receives follow-up for prediabetes/diabetes or HT.

*p <.05.
*p<.10.
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TABLE 5
Association between external coordination with primary care physicians and achievement of health outcomes at 12-month follow-up in the
cardiometabolic risk management program, Montréal, 2011-2014

Outcomes® at T12
Level of physical ~ Balanced distribution Alc < 7%° BP < 140/90 (with  Score (/10) for impact of

activity = 3 or 4 on of carbohydrate diabetes < 130/80)"  disease on quality of life

Predictor variables four-point scale® intaked
n = 650° n=651¢ n = 554¢ n = 564¢ n = 404¢

ORs Cl195% OR¢ C195% ORs C195% ORs C1 95% pe Cl195%
Frequiency of communications Average 0.81 0.48t0135 023" 0.14t00.39 054 026t01.09 158" 0.93t02.71 -0.03 —0.55t00.50
sent to physicians (ref: low) High 072 04310120 030° 0.18t00.49 124 0.59t02.63 1.92° 1.13t03.27 -0.64 -—1.16t0—0.13
Interdisciplinary follow-up and Greater 107 0.J0t0o163 151" 10110224 251° 13110482 149° 09710229 055 —1.01to—0.09

coordination of care (ref: lesser)

Abbreviations: Alc, glycated hemoglobin; B, linear regression coefficient; BP, blood pressure; Cl, confidence interval; OR, odds ratio; ref, reference category; T, time (in months) from entry

into program.

2 Each outcome studied was the subject of two separate multiple regression models, i.e. one for each predictor variable (frequency of communications sent to physicians, and interdisciplinary

follow-up and coordination of care).

b Level of physical activity of 3 or 4 = 1 (n = 272) and level of physical activity of less than 3 = 0 (n = 431).

< n effectively retained in the analyses, excluding missing data.

d Balanced distribution of carbohydrate intake = 1 (n = 254) and unbalanced distribution of carbohydrate intake = 0 (n = 454).

Alc<7%=1(n=439) and Alc > 7% = 0 (n = 163).

fBP < 140/90 (with diabetes < 130/80) = 1 (n = 288) and BP > 140/90 (with diabetes > 130/80) = 0 (n = 324).

¢ OR and B adjusted for patient sociodemographic and health characteristics (sex, age, origin, language spoken at home, level of education, occupation; number of comorbidities, perceived
state of health and BMI at TO; achievement at TO of targets for physical activity, distribution of carbohydrate intake, A1c and BP), as well as the type of primary care clinic where the patient

receives follow-up for prediabetes/diabetes or HT.
*p<.05.
*p<.10.

frequency of return of clinical information
to physicians. This suggests that the sim-
ple implementation of formal communica-
tion mechanisms may not be sufficient in
itself to foster better health outcomes in
this type of program, and that the qualita-
tive aspect of the interaction that develops
between interdisciplinary teams and pri-
mary care physicians is of sizeable impor-
tance. In this regard, our results show no
significant association between high fre-
quency of return of clinical information to
physicians and achievement of Alc of 7%
or less; they also show a negative associa-
tion with achievement of balanced distri-
bution of carbohydrate intake. This last
result may reflect a policy to increase the
frequency of written communications with
primary care physicians that may have
been adopted by some HSSCs with a
higher number of patients having greater
difficulty achieving balanced distribution
of carbohydrate intake.

Finally, our results show an association
between the perceived importance of the
interdisciplinary follow-up and the coordi-
nation of care with physicians by the pro-
gram team and a lower patient withdrawal
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rate. This may be explained by a better
coordinated and cohesive transmission of
information to patients about the impor-
tance of adhering to the program by inter-
disciplinary team members and primary
care physicians in settings where there is
a greater coordination of care.

Strengths and limitations

One of this study’s strengths is that it was
conducted in a clinical context that reflects
the reality of patients and stakeholders, in
addition to having been carried out jointly
with decision makers and stakeholders. The
findings thus reflect the clinical reality, mak-
ing them easier to generalize to similar con-
texts. Moreover, linking some organizational
characteristics from the implementation
analysis to patient outcomes is one of this
study’s major strengths. The various sources
of data available for patient outcomes (ques-
tionnaires, clinical data) and the various
health outcomes examined also made it pos-
sible to document the impact of coordination
of care on a number of aspects related to
patient follow-up within the program.

In this study, the presence of certain
biases cannot be entirely eliminated. Data
on lifestyle and perceived impact of the
disease on quality of life could therefore
include a social-desirability bias. As well,
the overall clinical improvement measured
in the participating patients may be due, at
least in part, to the fact that less motivated
patients dropped out of the program.
However, it seems unlikely that the potential
biases and the withdrawals would have a
different impact on the results of the group
of patients exposed to the program in the
HSSCs where external coordination was
greater, and the group exposed to less exter-
nal coordination.

In addition, variables on lifestyle and Alc
and BP control included a certain percentage
of missing data at TO (from 4% to 8%). We
applied a hot-deck imputation procedure for
missing data, meaning that each missing
value was replaced with a randomly selected
value from among the values observed in
similar patients®® with respect to age, sex and
whether or not the target for the variable to
be replaced was achieved in the next follow-
up time for which these data were available.
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This approach allowed us to reduce the
impact of possible nonresponse bias.*”

With respect to measuring “external coordi-
nation,” it is important to bear in mind that
the organizational characteristics of the pro-
gram in the HSSCs stem from information
collected during the implementation analy-
sis. Their value is therefore the same for all
patients registered in the program in a given
HSSC. In addition, the relatively low number
of participating clinical settings made it more
difficult to observe variations and may have
led to an underestimation of the strength of
the measured associations. Otherwise, the
measurement of interdisciplinary follow-up
and coordination of care between HSSC pro-
gram teams and physicians is based on the
perception of interdisciplinary team mem-
bers. The lack of information on the percep-
tion of primary care physicians regarding
coordination of care with HSSC interdisci-
plinary teams is a gap.

Lastly, although the program evaluation par-
ticipation rate was high, our data do not
allow us to establish participants' represen-
tativeness without a doubt. Available data
nonetheless indicate that patients taking
part in the evaluation did not differ in any
statistically significant manner from all pro-
gram participants as regards age and sex.

Conclusion

The implementation of a cardiometabolic
risk management and prevention program
in Montréal exemplifies the integration of
services between interdisciplinary teams
and primary care physicians. Even in a
context where primary medical care is not
fully integrated with other public health
professional services, such a program has
the potential for successfully integrating
services in chronic care management.

Our results show that greater coordination
and integration of services to patients
between interdisciplinary teams and pri-
mary care physicians, as set out in the
CCM, translate into beneficial effects for
patients with diabetes and hypertension.
Particular attention should be paid to
coordination and integration of services
between interdisciplinary teams and pri-
mary care physicians when implementing
chronic disease management programs. In
that regard, greater proximity between the
interdisciplinary teams and primary care
physicians, as encouraged in the new pri-
mary care organizational models that
include such teams, may represent a
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preferred avenue in the management of
chronic diseases.
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