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Abstract

Introduction: In 2011, the Agence de la santé et des services sociaux de Montréal
(ASSSM), in partnership with the region’s Centres de santé et de services sociaux
(CSSS), coordinated the implementation of a program on cardiometabolic risk based on
the Chronic Care Model. The program, intended for patients suffering from diabetes or
hypertension, involved a series of individual follow-up appointments, group classes and
exercise sessions. Our study assesses the impact on patient health outcomes of varia-
tions in the implementation of some aspects of the program among the six CSSSs taking
part in the study.

Methods: The evaluation was carried out using a quasi-experimental “before and after”
design. Implementation variables were constructed based on data collected during the
implementation analysis regarding resources, compliance with the clinical process set
out in the regional program, the program experience and internal coordination within
the care team. Differences in differences using propensity scores were calculated for
HbAlc results, achieving the blood pressure (BP) target, and two lifestyle targets (exer-
cise level and carbohydrate distribution) at the 6- and 12-month follow-ups, based on
greater or lesser patient exposure to the implementation of various aspects of the pro-
gram under study.

Results: The results focus on 1185 patients for whom we had data at the 6-month fol-
low-up and the 992 patients from the 12-month follow-up. The difference in differences
analysis shows no clear association between the extent of implementation of the vari-
ous aspects of the program under study and patient health outcomes.

Conclusion: The program produces effects on selected health indicators independent of
variations in program implementation among the CSSSs taking part in the study. The
results suggest that the effects of this type of program are more highly dependent on the
delivery of interventions to patients than on the organizational aspects of its
implementation.
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jointly as part of a prevention and man-
agement approach.

Introduction

The steady increase in prevalence of dia-

betes mellitus and high blood pressure The Chronic Care Model (CCM) is a

Highlights

e The six CSSSs in the study imple-
mented a program with moderate
local variations.

e Local variations between the CSSSs
with regard to program implemen-
tation do not appear to have had
an impact on patient health
outcomes.

e The results seem to indicate that
the program’s impact is more
dependent on the patient’s prog-
ress through the clinical process,
which is based on aspects of the
Chronic Care Model, rather than
on the program’s organizational
aspects.

(HBP) among Canadians is worrisome.
Because the diseases share an etiology—
and this is a major risk factor for heart
disease!?—it is logical to consider them

chronic disease care model that can be
used to guide health care reform to opti-
mize the management of chronic disease.?
In 2011, the Agence de la santé et des

services sociaux de Montréal (ASSSM), in
partnership with the region’s Centres de
santé et services sociaux (CSSS), coordi-
nated the implementation of an integrated
interdisciplinary cardiometabolic risk pre-
vention and intervention program. The
duration of the program was two years; it
was inspired by the CCM and was aimed
at making lifestyle changes, restoring bio-
logical indicators, preventing complica-
tions, and empowering patients with
diabetes or hypertension (additional infor-
mation on the program and the eligibility
criteria is available from the authors).

A number of studies have shown that
CCM-based interventions not only
improve the process and health outcomes,
but also reduce costs and service use
among patients with chronic diseases,*
particularly in the case of diabetes.
Although we attempted to assess the

Author references:
1. Université de Montréal, Montréal, Quebec, Canada

2. Direction de santé publique du CIUSSS du Centre-Sud-de-I'ile-de-Montréal, Montréal, Quebec, Canada
3. Research Centre, Centre hospitalier de I’'Université de Montréal, Montréal, Quebec, Canada

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

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

Correspondence: Marie-Eve Beauregard, 5312 de Contrecceur St, Montréal, QC H1K OK1; Tel: 514-265-7235; Email: marie-eve.beauregard@umontreal.ca

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice

Vol 38, No 2, February 2018



http://twitter.com/share?text=%23HPCDP Journal – Effects on patients of variations in the implementation of a %23cardiometabolic risk intervention program in Montréal&hashtags=PHAC&url=https://doi.org/10.24095/hpcdp.38.2.03

impact of the CCM’s implementation on
effects on patients in order to determine
which specific elements or combination
thereof yielded the best results, none have
been identified to date.®” In addition, to
our knowledge, no studies have focused
on implementation context and variations
in implementation of a CCM-inspired
intervention among various local settings
as regards the effects on patients.

The purpose of this study is to assess, as
part of the implementation of the program
in the various CSSSs, the effects of varia-
tions in the implementation of certain
aspects of the program on patient health
indicators.

Methods
Study design

Our study is a secondary analysis carried
out as part of the assessment of the car-
diometabolic risk program in Montréal.® A
quasi-experimental approach was taken to
assessing the effects of variations in the
implementation of certain aspects of the
program on patient health outcomes.’

Six of the 12 CSSSs in Montréal took part
in the evaluation. They were selected on a
voluntary basis, as well as on their will-
ingness to comply with the general pro-
gram implementation framework suggested
by the Agency. Patient recruitment was
carried out by CSSS staff and took place
from March 2011 to August 2013. The
objective was to have each CSSS in the
study recruit 300 patients per year for a
total of 1500 patients per year, with antici-
pated attrition of approximately 15%.

Data sources and definition of variables

Data on program implementation were
taken from the implementation analysis,
whose purpose was to provide an overall
assessment of the program. It was based
on the program’s logic model and the con-
ceptual framework of factors that explain
the degree of implementation. They are
qualitative in nature and were collected in
three phases (at the outset of program
implementation in March 2011, or imple-
mentation TO; 20 months later, in
November 2012, or implementation T20;
and in June and July 2014, 40 months
after implementation, or implementation
T40) using a variety of methods: semi-for-
mal interviews with local and regional
officers, collection of official documents,
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questionnaires for the managers in charge
and stakeholders involved in the program
in each territory.

Independent variables

The study’s independent variables are
variations in the implementation of four
aspects of the program between partici-
pating CSSSs at T40, i.e. once the imple-
mentation analysis was complete. We
selected the variables that had the greatest
likelihood of affecting patient health out-
comes: resources, program compliance to
the planned regional clinical process,
internal coordination of the health team,
and program experience. These “imple-
mentation variables” were dichotomized
in order to compare results for two groups
of patients: the group of patients exposed
to the program in CSSSs where the charac-
teristic under study had been imple-
mented more strongly (which we will call
the “high implementation variable expo-
sure” group), and the group of patients
exposed to the program in CSSSs where
the characteristic was less strongly imple-
mented (which we will call the “low
implementation variable exposure” group).
The resources are the number of patients
seen per CSSS based on full-time staff (or
their equivalent) on the core team (nurses,
nutritionist and kinesiologist). Compliance
with the clinical process means compli-
ance with individual follow-ups, group
classes and adherence to the calendar set
out in the regional program. Internal coor-
dination means team integration in terms
of collaboration with other stakeholders
and patient referrals among stakeholders.
Program experience means the number of
years since the implementation of the first
program component (diabetes), but also
greater stakeholder experience with the
program as noted in the qualitative imple-
mentation analysis carried out prior to
this study.

CSSS 1 was weak in its implementation of
the four program components. CSSS 2 had

more extensive program compliance. CSSS
3 was the strongest in implementing inter-
nal coordination. CSSSs 4, 5 and 6 were
those that invested the most resources in
the program and whose internal coordina-
tion was implemented most extensively.
In addition, CSSS 6 had high compliance
with the prescribed clinical process, and
CSSS 5 distinguished itself with its pro-
gram experience.

Each of the implementation variables was
analyzed individually, as it was impossi-
ble to compare CSSSs that implemented
all the variables with high intensity to
those that implemented all the variables
with lesser intensity (Table 1).

The conversion of implementation vari-
ables into dichotomous variables was
done while taking into account their dis-
tribution, implementation analysis find-
ings, the small number of CSSSs, moderate
variability among CSSSs with regard to
the extent of implementation of the pro-
gram aspects studied and, lastly, choice of
analysis method. The description of data
sources and the variable construction
details (including dichotomization) are set
out in Table 2. The “high exposure to the
implementation variable” and “low expo-
sure to the implementation variable”
groups differ for each of the implementa-
tion variables. Details of patient character-
istics for each group are available upon
request from the authors.

Dependent variables

The four dependent variables correspond
to four health indicators: two clinical indi-
cators, namely glycosylated hemoglobin
(HbAlc) and blood pressure (BP); and
two lifestyle indicators, i.e. exercise (EX)
level and carbohydrate distribution. Data
on the biological parameters (HbAlc and
BP) and lifestyle (EX level and carb distri-
bution) for each patient taking part in the
assessment were extracted from the
regional computerized chronic disease

Distribution of the four imp-ll-snlftﬁtltion variables for each CSSS
Implementation variables CSSS 1 CSSS 2 CSSS 3 CSSS 4 CSSS 5 CSSS 6
Resources Low Low Low High High High
Compliance with clinical process ~ Low High Low Low Low High
Internal coordination Low Low High High High High
Program experience Low Low Low Low High Low

Abbreviation: CSSS, Centre de santé et de services sociaux.
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TABLE 2

Implementation variables: definition, data sources and construction

lmplen.lentatlon Variable composition Data source Measure Variable construction
variables

Step 1: Calculate the “number of
patients seen per CSSS / FTE” ratio
for each professional.

" Number of pat.lents seen per CSSS « For each type of job below, Ste.p 2: chhoto.mlzatlon of the

5] based on full-time employees (or . ratio calculated in step 1 for each

S . . . . indicate the number of FTEs for . e

3 full-time equivalents) on the core  Manager questionnaires (T40) L type of professional (lower ratio =

g P each status (nurse, nutritionist . . .

= team (nurse, nutritionist and high resources for this professional).

kinesiologist)

Compliance with individual
follow-up and group classes and
compliance with the prescribed

program timetable O ()

Compliance with clinical process

Team integration: collaboration
with other stakeholders and
patient referrals among
stakeholders

Team stakeholder questionnaires
(T40)

Internal coordination

Year of implementation of the
diabetes component of the
program®

Manager questionnaires (T20)

Program
experience

Manager questionnaires (T40) and
interviews with local and regional

and kinesiologist) included.

« Generally speaking, is the
program timetable for the
sample collection sequence and
individual and group meetings in
your CSSS identical to the
regional program timetable?

« For each individual and group
meeting, indicate whether the
description of activities and
themes addressed in each
meeting, as described in the
regional program, generally
applies to your CSSS. If the
answer is no, give a brief
description of the main
differences and the reasons for
these.

« In your CSSS, apart from the
exercise assessment carried out
by the kinesiologist during the
group classes, are any other
exercise sessions offered as part
of the program?

» How would you rate the
achievement of each of the
following elements related to
interdisciplinary team integra-
tion and care coordination under
the program? Use a scale of 1 to
5 where 5 is “very high” and 1 is
“very low.”

« Collaboration with other CLSC
stakeholders. Referrals of
patients among team profession-
als.

« Indicate the year and, if possible,
the month in which the diabetes
clinic opened.

Step 3: Create a dichotomous
variable combining the three
ratios: at least 2/3 “high” ratios
mean “high” resources.

Step 1: Analyze the changes made
to the basic program template for
each CSSS.

Step 2: Confirm the construction
of a dichotomous variable for
program compliance with the
research officer who carried out
the implementation analysis.

Step 1: Analyze the distribution of
frequency of each subquestion and
identify stakeholders who rate the
achievement of these elements by
grouping together 4 and 5 as high.

Step 2: Categorize the level of
achievement of each of the
subquestions where stakeholders
answered 4 or 5 (low meaning 50%
or less, average 51 to 69%, and
high 70% or more).

Step 3: Create a dichotomous
variable, with 1 average + 1 high
or 2 high being equivalent to high,
with other combinations
equivalent to low.

Step 1: Analyze the distribution of the
program opening years in 6 CSSSs.

Step 2: Create a dichotomous
variable with high for before 2008
and low for after 2008.

Abbreviations: CLSC, Centre local de services communautaires; CSSS, Centre de santé et de services sociaux; T20, implementation follow-up at 20 months; T40, implementation follow-up at 40 months.

2 The cardiometabolic risk program is the product of a diabetes prevention and management program put in place in Montreal’s CSSSs between 2007 and 2010. This variable represents the time
elapsed between the implementation of the program’s diabetes component and the start of cardiometabolic risk program implementation in spring 2011.
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registry created by the ASSSM and imple-
mented in the CSSSs as part of the project.
Sociodemographic and health characteris-
tics were drawn from a self-administered
questionnaire that took approximately
20 minutes to fill out, which was given to
patients taking part in the assessment at
the time of their entry into the program
(TO).

Glycemic control was measured using
HbAlc, which is expressed as a percent-
age and represents the proportion of gly-
cosylated hemoglobin as compared to
total hemoglobin."” Achieving the BP tar-
get means the achievement (yes or no) of
the treatment target (below 140/90 mm
Hg for non-diabetics and below 130/80 mm
Hg for diabetics). Achievement of the EX
target, assessed by means of a brief ques-
tionnaire adapted from Enquéte québé-
coise sur l’activité physique et la santé!
and administered to the patient at each
visit, occurs when the EX level is 3 or 4 on
a scale of 1 to 4, which corresponds to the
number of days the patient did at least
30 minutes of EX, weighted by activity
intensity. Achievement of the balanced
carbohydrate distribution (BCD) is deter-
mined by the nutritionist’s determination,
following an assessment at each visit, of
whether or not the patient achieved bal-
anced carbohydrate distribution as deter-
mined by the patient’s personalized food
plan. Food plans are based on the docu-
ment Meal Planning for People with
Diabetes at a Glance."

Data analysis

The intervention unit is the same as the
analysis unit: the patient exposed to
implementation variables in his/her CSSS.

Prior to the analyses, missing data at TO
regarding the studied health indicators, or
10% to 15% of the data, underwent impu-
tation using the Hot Deck' method in
order to reduce bias associated with
non-responses'4.

Difference in differences (DID) were cal-
culated to measure the impact of imple-
mentation variables on the studied health
indicators.!® A separate analysis model
was constructed for each of the imple-
mentation variables studied, for each of
the health outcomes studied, and for each
analysis period.

Vol 38, No 2, February 2018

Propensity scores were used in the DID
analyses by including the following indi-
vidual variables: age; sex; origins
(Canadian or other); language spoken in
the home (French or other); highest com-
pleted level of education (no high school
diploma, high school diploma, college
studies, university); professional activity
in the past six months (working, unem-
ployed, retired); number of comorbidities
(none, one, two or more of the following:
heart disease, asthma or COPD, bone and
joint problems, history of stroke, mental
health problems, and cancer); body mass
index (BMI) on entry into the program;
and type of front-line clinic of the general
practitioner treating the patient for diabe-
tes or HBP (family medicine group [FMG];
network clinic [NC]; FMG-NC; local com-
munity service centre [CLSC]; family
medicine unit [FMU]; non-FMG, non-NC
group clinic; solo practice; or orphaned
patient). The propensity score, or the con-
ditional likelihood of being a member of
the “high exposure to the implementation
variable” group based on individual char-
acteristics, makes it possible to distribute
these characteristics among the groups.
Subject matching was done using the ker-
nel matching'® method, which allows for
almost complete matching by associating
each subject with a fictitious counterpart
representing the average weighted pro-
pensity scores of subjects with similar
characteristics. A different propensity score
was calculated for each analysis model.
Our analyses have shown that this strat-
egy has effectively made the “high expo-
sure to the implementation variable” and
“low exposure to the implementation vari-
able” groups comparable on the basis of
these characteristics. We can thus con-
clude that the effect observed between
two different times in the “low exposure
to the implementation variable” group
would be comparable to the effect
observed in the “high exposure to the
implementation variable” if the group’s
subjects had had a lower exposure to the
studied implementation variable.

The DID analyses, performed using the
STATA-diff'” module, were carried out on
all patients and the various patient sub-
groups based on their comorbidity profile
(with or without comorbidities), each
taken separately. Because the program
aims to manage (pre)diabetic and hyper-
tensive patients, we can assume that the
implementation impact is different for
patients with comorbidities that do not
fall within the program’s specific focus.

Ethical approval

This research project received the approval
of the ASSSM ethics research committee.

Results
Sample description

The initial sample was made up of the
1689 patients registered in the program
who consented to take part in the evalua-
tion (evaluation participation rate of
60%). At the 6-month (T6) and 12-month
(T12) follow-ups from their individual
date of entry into the program, 1185 and
992 patients, respectively, had provided
data. The difference in the size of the
cohorts available for analysis at the three
moments can be explained by both with-
drawals and delays in patient follow-up.

At TO, the majority (77%) of patients suf-
fered from diabetes (or prediabetes) or
high blood pressure (HBP). Patients in the
samples from the 6-month and 12-month
follow-ups did not differ from those in the
initial sample as regards their characteris-
tics (Table 3), except for the proportion of
patients suffering from both chronic dis-
eases on which the program focuses. This
proportion was higher in the follow-up
samples.

Descriptive findings

Generally speaking, the average of each
health result appeared to improve over the
course of the program follow-up for all
patients. This was more marked between
TO and T6 (Figure 1). However, the study
design did not make it possible to draw
conclusions as to the program’s impact on
patient health outcomes, and that impact
is not the subject of this study.

Impact of implementation variables on
findings: results of the difference in
differences analysis

Overall, most analyses showed no effect
of implementation variables on the stud-
ied results (Table 4). Tables 5 and 6 show
the difference in differences (DID) analy-
sis results carried out on patient sub-
groups by comorbidity profile.

Significant DIDs (p < 0.05) are in dark
grey and accompanied in the tables by a
“+” symbol when positive, i.e. favourable
to the “high exposure to the implementa-
tion variable” group, and a “~” symbol in
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TABLE 3
Characteristics of the samples studied

Time Sample at TO Sample at T6 Sample at T12
Sociodemographic characteristics n = 1689 % n=1185 % n =992 %
Average age (years) 57.6 58.3 58.5
Sex Male 755 45 517 44 428 43
Nationality Canadian 1183 72 840 72 706 72
Primary language French 1323 80 944 81 796 81
No diploma 250 15 156 14 124 13
I Secondary school diploma 745 46 518 45 441 46
Diploma of college studies 222 14 163 14 132 14
University degree 413 25 312 27 266 28
Very low 411 28 275 27 230 27
Incomeldividedlinto Low 319 22 221 21 182 21
quartiles) High 402 27 288 28 244 28
Very high 331 23 248 24 204 24
Working 720 44 504 44 418 43
Occupational activity Retired 348 21 215 19 175 18
Unemployed 575 35 439 38 376 39
Person living alone 645 41 476 42 399 42
State of health on entry into the program n = 1689 % n=1185 % n =992 %
Diabetes or prediabetes 614 18 413 340
Diagnosis(es) Hypertension 79 5 51 4 44 4
Both conditions 996 77 721 87 608 88
Average HbA1c of (pre)diabetics (%) 1485 7.15 1111 7.10 933 7.11
Average BP Systolic (mm Hg) = 129.9 B 130.0 o 129.9
Diastolic (mm Hg) 75.8 75.5 75.3
:c’}‘l’lpe“’,';:;"t'h":g;t;:'r';t % 1625 415 1173 40.5 983 41.0
0 544 32 401 34 337 34
Number of comorbidities® 1 611 36 435 37 371 37
2 or more 534 32 349 29 284 29
Receiving primary care n = 1689 % n=1185 % n =992 %
FMG/NC 517 31 373 32 310 32
FMG 356 21 247 21 212 22
NC 81 5 65 6 54 6
I;’:’eec‘l’ifn‘i’cﬁm”y CLSC/FMU 269 16 178 15 150 15
Group 251 15 187 16 154 16
Solo 97 6 65 6 53 5
Orphaned patients 92 6 56 5 50 5

Abbreviations: CLSC, centre local de services communautaires; FMG, family medicine group; FMU, family medicine unit; NC, network clinic; T6, patient follow-up at 6 months; T12, patient

follow-up at 12 months.

Note: The T0 sample consists of the 1689 for whom data is available upon their entry into the program; the T6 sample is the 1185 patients for whom we have data from the 6-month follow-up;
and the T12 sample is the 992 patients for whom we have data from the 12-month follow-up.

2The included comorbidities are: heart disease, asthma or chronic obstructive pulmonary disease, bone and joint conditions, history of stroke, mental health problems, and cancer.

the opposite case, when negative. DIDs
with a significance threshold between
0.05 and 0.10 are in white and are consid-
ered trends, with a “(+)” or “(=)” symbol
to indicate direction.
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Table 5 shows that the clinical results spe-
cific to the program, namely improve-
ments in HbAlc and achievement of the
BP targets, are influenced by implementa-
tion variables only for the subgroup of

patients with no comorbidities and that
this influence only involves the program
experience variable. This has a positive
impact on HbAlc at T12 (-0.72 percent-
age points). This impact is also present at
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FIGURE 1

Changes in the four health outcomes studied in all patients at 0, 6 and 12 months, with 95% confidence intervals
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Abbreviations: BCD, balanced carbohydrate distribution; BP, blood pressure; EX, exercise; T0, patient entry into the program; T6, 6-month patient follow-up; T12, 12-month patient follow-up.

the 6-month follow-up in the form of a
trend. At that moment, the two groups
(“high exposure to the implementation
variable” and “low exposure to the imple-
mentation variable”) show improvements
in their HbAlc. Program experience
appears to have a negative impact on the
proportion of patients achieving the BP
target. The scope of this trend is substan-
tial (-=23.7%), with the “high exposure to
the implementation variable” group dete-
riorating and the “low exposure to the
implementation variable” improving.

Table 6 shows that the proportion of
patients achieving lifestyle targets is also
little dependent on implementation vari-
ables. Achievement of the EX target is
only influenced in patients with no
comorbidities. The two significant effects
are associated with the “resources” and
“program experience” variables and are
positive, but only at T6: the “low expo-
sure to the implementation variable”

Vol 38, No 2, February 2018

group deteriorated, while the “high expo-
sure to the implementation variable”
group improved. The scope of the effect
was substantial (+20.7% for resources
and +26.3% for program experience).

Achievement of the BCD target is influ-
enced negatively by certain implementa-
tion variables (resources and program
experience), for both the subgroups of
patients with and without comorbidities.
These negative effects, detected at T12,
are substantial (from —12.6% to —21.3%).
In addition, in terms of the proportion of
patients achieving the BCD target, the
“high exposure to the implementation
variable” group linked to the resources
effect remained unchanged, while the
“low exposure to the implementation vari-
able” group improved among patients
without comorbidities. The “high expo-
sure to the implementation variable” linked
to program experience deteriorated, while
the “low exposure to the implementation

variable” group improved among patients
with comorbidities. The variable with the
greatest influence appears to be program
experience.

Discussion

Low impact of implementation on patient
outcomes

The main objective of our study was to
assess the influence of variations in the
implementation of four program compo-
nents on patient outcomes. The expected
effects for at least three aspects ranged
from neutral to positive for each of the
studied health indicators. Greater compli-
ance with the clinical process initially set
out in the regional program might have
generated more varied effects if we
assume that adapting the program to
patient needs, which would likely result in
improved health outcomes, might not fol-
low the prescribed clinical process.
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TABLE 4

Synthesis of statistically significant results (p < 0.05) and trends (p < 0.10) in analysis of difference in differences

Implementation variables

Patient categories and health

Resources

Clinical process
compliance

Internal coordination

Program experience

indicators
T6

T12 T6 T12 T6

T12 T6 T12

DID p

DD p |(DID p DID p|DID

DID p | DID p DID p

All patients
Average patient HbA1c

Proportion of patients achieving
the target BP (%)

Proportion of patients achieving
the EX target (%)

Proportion of patients achieving
the BCD target (%)

0 comorbidity
Average patient HbA1c

Proportion of patients achieving
the target BP (%)

Proportion of patients achieving
the EX target (%)

Proportion of patients achieving
the BCD target (%)

1+ comorbidity(ies)
Average patient HbAlc

Proportion of patients achieving
the target BP (%)

Proportion of patients achieving
the EX target (%)

Proportion of patients achieving
the BCD target (%)

20.7 0.020

—9.6 0.040

—18.3 0.038

-18.7 <0.001

-0.42 0.085 —0.72 0.034

-23.7 0.096

263  0.002

-13.0  0.090

-21.3 <0.001

Abbreviations: BCD, balanced carbohydrate distribution; BP, blood pressure; DID, difference in differences; EX, exercise; T6, 6-month patient follow-up; T12, 12-month patient follow-up.

Notes: HbATc is expressed as a percentage.

Data on personnel included in each of the analysis models and propensity scores are available from the authors upon request.
Statistically significant p < 0.05 results are illustrated in grey (pale for a positive DID threshold and dark for a negative DID threshold) and p < 0.10 are indicated in white.

The results of the DID analyses show that
clinical indicators (HbAlc and achieve-
ment of the BP target) and lifestyle indica-
tors are not much influenced by
implementation variables when we con-
sider all the patients taking part in the
study.

In addition, some variables seem to nega-
tively influence the proportion of patients
achieving the BCD target. In the case of
program experience, particularly with
regard to the diabetes component, it is
reasonable to assume that the CSSS nutri-
tionists with the most experience have
more experience in managing and moni-
toring diabetic patients, which may make
them more conservative in their assess-
ment of achievement of the BCG indicator
in such patients. In the case of resources,
some of these may be used for other
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purposes than the cardiometabolic risk
program. CSSSs providing the fewest visits
to patients may be providing potentially
longer or higher-quality interventions.
And lastly, barriers to service delivery
may exist, particularly with regard to the
complexities of managing appointments
that follow the clinical process schedule.

Apart from a number of mitigated effects
of implementation variables on the carbo-
hydrate distribution indicator, very few
effects of these variables were brought to
light overall as regards health impacts for
all patients. This is consistent with the
results of systematic reviews showing that
no CCM component has, to date, been
demonstrated as being solely responsible
for the CCM’s positive effects.®” It is
highly likely that the implementation

variables used in our study had a syner-
gistic effect when taken together.

Effects in patients with no comorbidity

More significant effects of implementation
variables were observed in the subgroup
of patients without comorbidities than in
the subgroup with comorbidities, particu-
larly with respect to the “program experi-
ence” and “resources” variables.

It is possible that as part of the program,
patients with comorbidities are given par-
ticular attention to meet their specific
needs, regardless of variations in the
implementation of certain aspects of the
program.

The positive impact of program experi-
ence on HbAlc in patients with no
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aged Zuimo|joj 3y} uo panupLo)

(%) dg 198181 3}

06’0 L0 (a4 9ty 809 (117 e LL- 189 7% 0°09 8'8C Suidiye syuaned
Jo uonaodoiyd
. . . . . . . . . . . . JLVqH
96£0 00— 659 99 569 569 UTo 61°0— 659 w9 869 6’9 Juaned agesany
(sanfupiqiowod +|
(%) dd 1981e3 3y}
€50 89 67 L'y LSy 8'0b 180 ST- 8L L'y 7 Cee Suiye syuaned
Jo uonodoiyd
. . . . . . . . . . . . JLVqH
€190 €10 159 s9 €89 €69 €LC0 STO 659 859 089 0L Juaned ageany
Aupiqiowod o
ssad04d [ed1ulp ayp yum aduerjdwo)
(%) dd 1981e3 3}
9090 L€ 17 9'8Y L'6E €ty 8080 ['l— ey 8'LS 9ve €l Sudtye syuaned
Jo uonaodoiyd
. . . . . . . . . . . . JLVqH
€80 100 569 059 SCL 189 TS0 710 189 599 8L, £89 Juaned agesany
(sanAupigiowod +|
(%) dd 1981e3 3y}
060 tl- €8y 8'0b 1257 y43 190 TS 6L (57 8'ee (33 suinaiype sjuaned
Jo uonodoiyd
. . . . . . . . . . . . JLVqH
0580 S0°0-— L9 699 'L 0L 0870 61L°0— 899 €69 8L YL Juaned agesany
Aupigiowon o
$321N0S3Y
d]qeLea d]qeLen d]qeLen d]qeLea
d]qeLen d]qeLen d]qeLen d]qeLen
uonepuawa|du uonepuawa|du uonepudw|du uonepuawa|du
uon uonejuawR|dwi uonejudur|dwi | uon uonejudwR|dwi uonejuawR|dwi
d aia ayr 0} ayr 0} d aia ay1 0} ayp 0}
Ja11Q 3y} 03 ainsodxa 3y} 01 ansodxa | -29.11Q 3y} 03 ainsodxa 3y} 03 ainsodxa
aansoda Y31y moj ypm dnoi dansoda Y31y moj ypm dnoi aansoda Y31y moj ypm dnoi aansoda Y31y moj ypm dnox

yum dnoin 1 2 yum dnoin 1 2 yum dnoin 1t . yum dnoin 1 D sawoano yyjeay

pue sdnoigqns

aia dn-mojjo4 aulpaseq aia dn-mojjo4 aulppseq Juaned
L 91

sajqeLieA uonejuauwdduy

sa[qerieA uoneuawajdwi 3y} 03 ainsodxa pue 3jyoid Aypiqiowod 1dy) 03 Suipiodde
‘sdn-moj|o} yjuow-g| pue -9 3y} Je 1981e} dd 3y} Suirdiyde syudnjed jo uonaodoid pue 21 yqH judaned aZe1aAe :(j01)u0D ISEISIP) SHNSA [EIIUI]D

S 319Vl

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice

Vol 38, No 2, February 2018




*3sanbax uodn s1oyIne 3y} wouy 3|qejieae e sa103s Apsuadoid pue sjapow sisAjeue 3y} Jo Ydea ul papnpul [puuosiad uo ejeq

*3BUBLD 3Y} JO UONIAIP Y] SAJEJIpUl [OqUIAS (—) 10 (+) m

AUYM Ul 31 Spuax) 01°0 > d pue K313 y1ep ul pajedipul e s)nsai §0°0 > d JuedyiuBis Ajednsnes N

‘sdn-mojjo} yjuow-Z | pue -9 ayj e Jag1e} dgq ayl Juidiyae syuaned jo uonodoad ayy pue d1yqH Juaned a3e1aAe Aq painseaul a1 s}NSal [013U0D ISEISIP [EDIUIP SIUINEJ W

-age1ua21ad e se passaidxa si d1yqH :S3joN .m

*dn-mojjoy Juaned yuow-z| ‘zL1 ‘dn-mojjoy Juaned yuow-9 ‘9] {SIUIIYIP Ul RUIRMIP ‘ld dinssaid poojq ‘4 :suoneindiqqy _.w,

(o}

(%) dd 198183 31} 2

69v°0 09 LYY 90 8'6C L'y 6180 91— 9°8C 6°CS 9°0C vey suiaaiyde syuaned )

Jo uoniodoid =

>

. . . . . . . . . . . . JLVqH

Yo  TTo 9,9 99 689 669 ¥v9°0 80°0— 789 89 v0°L 69

juanjed afeany
(snAnpiqiowod +

(%) dg 198181 3}

(=) 9600 L€C— {33 L°Zs 00t (13 €L5°0 L'S— LT £8h sl 1'8€ suinaiyde syuaned
J0 uonaodoiyd

b]
4 €00 CL0- 6,9 669 19°L 80°L (+) 9800 Tvo0-— ¥9'9 LL9 L 1L e

Juaned ageIany
Aupigiowon o
uauadxa weigold

(%) dg 198181 3}

610 €6— (4% sS 9'6¢ Cly €810 T6— 0°SP 889 L9¢ €y suinaiyde syuaned

J0 uonaodoiyd

. . . . . . . . . . . . JLVqH
S¥6'0 10°0— 989 059 €L 989 £68°0 T00— 189 S99 LUL 989

Juaned ageIany

(sankupiqiowod +|

(%) d9 1981.1 3}

890 9V €y VA1 00t S'6E £[80 8L 0°0S €0b 00t L'ZE suinaiyde syuaned

Jo uonodoiy

. . . . . . . . . . . . JLVqH
650 L0— 189 LL9 VEL vL'L 0CL0 To— 189 069 9¢’L €0°L

Juaned agerany

s3[qerieA uonejuauddu]

sd|qetieA uonejuadwa|duil 3y} 03 ainsodxa pue 3jyoad A)piqiowod 113y} 0} Suipiolde
‘sdn-mojjoy yyuow-g | pue -9 3y} Je 13g1e} dg 3y} Suiranyde spuarjed jo uonuodoid pue 3 yqH Juaned IZeaAe :(j011U0D ISEISIP) SHNSA [eINUI)
(panunuod) § 319VL

-]

fupigrowor g F

-}

o

UOIJEUIPI00) [EUIIIU] =

=

=]

3|qeLieA 3|qeLieA 3|qeLieA 3|qeLieA b=}

3|qeLieA 3J|qeLieA 3J|qeLieA 3J|qeLieA )

uonejuauR|dui uonejuauR|dui uonejuauR|dui uonejuauR|du 3

uon d T - uoneuawa|du - uoneyRuR|dwi [ uon d i - uonepuawa|dui - uonepuawa|dui £
-2a1a 3y} 03 unsodxa 3y} 03 ainsodxa | 2311 3y} 03 unsodxa 3y} 03 unsodxa 8
s O moj yum dnox s O moj yum dnox s O moj yum dnox s O moj yum dnox g

yum dnoin 1! D yum dnoin I D yum dnoin I D yum dnoin I D mquuw_zc __m:mu: %

pue sdnoigqns 2

aia dn-mojjo4 auljaseq aia dn-mojjo4 auljaseq udned .m
)

=

L 9L s

=

2

S

g

=

=]

E

Research, Policy and Practice



aged Suimojjoy ay} uo panunuo)

0€E°0 1’9

ueo €L

99’0 89—

905°0

89—

LLEO

09—

918°0 €1l

- 8€0°0 €8l—

840 8'C

6t

9¢e

LYy

8'CS

6°0C

6'FE

6'SL

8'0%

6'CE

08¢

8'0¢

L'6€

9ty

9'S€

1A%

€S

0°SC

£'6€

6'CE

P'LS

cee

6'SL

€0€

clc €0

8'ee £0£°0

Adr LLLO

6°0€

668°0

8'SC

6EV°0

0vE 889°0

0°SC £58°0

Sy 4 020°0

€Y

Cli=

6'C—

L'L=

0¥

€0

'L

£°0C

0'6€

9'6¢

S8

1°SS

VATA

€'8€

9'S€

5°8%

6°SC

L°8E

A%

0°0%

L'VE

Y'6€

vl

Cly

(%) 138183 D9 3}
Suiaaiyoe syuaned
J0 uonaodoiyd

€9z SLL
(%) 19318}

X3 3y} 3ulA3yde
uorpodold

0°LE 8'€ee

(snAnpiqiowods +

(%) 39813 1049 3y}
Suiaaryoe syuaned
Jo uoniodoid

L€ 9L
(%) 133181

X3 3y3 Suidiyde
uoniodoid

(4 4] 6°LE

Anpigiowod o
ssadoud [ed1uld ypm aduerjduwio)

(%) 39813 1049 3y}
Suinaiyde syuaned
Jo uonodoiyd

60L (474
(%) 19818}

X3 3y SuiAaryoe
uoniodoid

9'LE €0€

(sankupiqiowod +|

(%) 39813 D49 3y}
Suiaaiyoe syuaned
Jo uonaodoiy

0wl ¥'LT
(%) 198183

X3 3y} 3uiA3lyde
uoipodold

6'SE 194

Anpigiowon o

$301N0S9Yy

uon

o d aia

JjqeLen
uonejuawR|dul
ayy 0}
ainsodxa ysiy
yum dnoin

d]qeLea
uonejuawR|dwi
3y} 03 aunsodxa
Mo ypum dnoin

JjqeLen
uonejuawR|dui
ayy 0}
ainsodxa ysiy
yum dnoin

d]qeLen
uoneyuawR|dwi
3y} 03 aunsodxa
Mo ypum dnoin

uop
BETT|

d

aia

JjqeLen
uonejuawR|dul
ayy 0}
ainsodxa ysiy
yum dnoin

d]qeLen
uoneyuawR|dwi
3y} 03 aunsodxa
Mo ypm dnoin

J|qeLeA

d]qeLen
uonepuawa|du :
: * uonejuawRjdu
3y} 0}

aunsodxa ygiy 3y} 03 ainsodxa

S3WI02IN0 Yijeay
i diioas) Mo ypum dnoin

pue sdnoigqns

aia

dn-mojjo4

auljaseg

aia

dn-mojjo4

aulpaseg juaned

(448

91

sa|qerieA uonejudwajdui]

sa|qerieA uonpejudwad(dwi 0] 3nsodxa pue 3jyoid Aypiqiowod Aq
‘sdn-mojjoj yjuow-g | pue -9 3y} Je s}agie} uonnquisip aleipAyoqied pasuejeq pue 3spIaxa Juiadiyde sjuadnied jo uorpodoad :(Juawanoaduur 3jA)sayy) s}nsa AjeIpautiadju]

93114Vl

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice

Vol 38, No 2, February 2018




*3sanbai uodn sioyjne 3yy wouy 3|qejieae e sa109s Aysuadoid pue [9pow sisK[eue yIea ul papnpui [duuosiad uo ereq
*33UBLD 3L} JO UOIDAP 3y} SAEIIPUI [OqUIAS (—) 10 (+) V

*3)YM uf 3le spudl} 01°0 > d pue 313 y1ep ur pajedipui dle s)nsal 50°0 > d Juedyiugis Ajjedansners ®
's}198183) 04 pue X3 3y} Suidiyde spudned jo uontodoid ayy Aq painseaw e JudwaAoiduwil ]AISa| JO SULIA) UI SHNSAI AJRIPIULIAIU] :SIJON <
*dn-mojjoy Juaned yyuow-z| ‘z11 ‘dn-mojjoy Juaned yiuow-9 ‘g1 (ISIDIAXI ‘X {SIIUIIYIP Ul BDUIIYIP ‘Ald ‘uonnquisip ajeipAyoqied pasuejeq ‘qld :SUOLIARIqqY W
(%) 198163 D4 U 5
- 1000> €1t- 8L L'8E STl L'ze 0910 L'L- L6l L's€ L1 S°0¢ Suisye syuaned ~
Jo uoriodoiyd 2
(%) 1981} [
(4740 e 6'6C 9'6€ VAT vLE 660 T0 0te 0'0v T4 L'LE X3 3y Surasiyde s
uoniodold
(sanAnpiqiowod +|
(%) 39813 1049 3y}
SLLO ST LY 0€ 9°/1L 8'0€ (=) 0600 O€L- ST Sy 0'SlL 0Lz suiaaiyde syuaned
Jo uonodoiyd
(%) 1981e3
20L°0 (3 L AS L'6 L'6C 8b s 000 €9 6°€Y 8y 44 L'8h X3 3y SuiAanye
uoniodoid
Aupigiowon o
uaLadxa weigold
(%) 398123 1049 3y}
65C°0 L9 8'9¢ 0vE 98l ST &0 LL [4}3 6'8C 691 A4 Suisye spuaped
Jo uoniodoid
(%) 198113
661°0 1’8 0'9€ L8C L°€€ g€ 80 60— L8€ SLE 8'LE L'6C X3 3y1 Surasnyde
uoniodoid
(sanAnpigiowiod
+1
(%) 39813 D49 3y}
990 6¢- 8'8C LTE 678l 88l LL1°0 80L— 8'€e C0S e€/L1 6Tt Suiaiyde syuaned
Jo uonaodoiy
(%) 1381e) =
€160 'L 9°9¢ 199 L0€ ClLS 851’0 tTl €5 C6b CLE 9°€S X3 3y SuiAaiye m
uoniodoid o
=
Anpigiowon o 5
=
UOIJBUIPI00D [EUIdIU| m
e
3|qeLieA 3|qeLieA 3|qeLieA 3|qeLieA 2
3|qeLieA 3|qeLieA 3|qeLieA 3|qeLieA 3
uonejuauR|du uonejuauR|du uonejuauR|duy uonejuauR|dui 2
uon uonejuauR|du uonejuduR|dun | uon uonejuauR|dul uonejuauR|dul =)
d aia 3y} 0} 3y} 0} d aia 3y} 0} 3y} 0} =2
Dang 3y} 03 ainsodxa ay} 03 ainsodxa | -231Q 3y} 03 ainsodxa 3y} 03 ainsodxa =
ainsodxa ygiy ainsodxa Yy ainsodxa Yy ainsodxa ysiy SaW02IN0 1|3y ey
moj yum dnoin moj yum dnoin moj yum dnoin moj yum dnoin = .2
yum dnoxn yum dnoxn yum dnoxn yum dnoxn pue sdnoigqns s 8
uane 8%
aia dn-mojjo4 aulpaseq aia dn-mojjo4 aulpaseq juaned m E
an 91 S
£2
sd|qenteA uonejuauR|duy & £
= S
sajqeriea uonejuadwa(duwi 0} ainsodxa pue 3jyoid Apiqiowod Aq ‘sdn-mojjoy m 3
Yjuow-g | pue -9 ayj Je s}agie} uonquisip ajeipAyoqied paduejeq pue 3sIXa gulAdiyde spudned jo uorpiodoad :(quawanoadwy 3JAISayI]) SHNSAI AeIPIUWLIAIU] T

(penufuod) 9 I1gVL




comorbidities indicates that those patients,
when exposed to a more experienced pro-
gram, are more inclined to improve their
diabetes control than patients who have
comorbidities. Program experience, which
corresponds to the duration of the pro-
gram since the implementation of the
diabetes component, doubtless reflects
characteristics pertaining to expertise, par-
ticularly with regard to managing diabetic
patients. Our results suggest that this
expertise is perhaps better adapted to the
management of diabetic patients with no
comorbidities. Although the proportion of
patients achieving the BCG target in the
most experienced CSSS appears to have
dropped by the 6-month follow-up, nutri-
tionists in the program appear to contrib-
ute to the final program objective of
diabetes control as measured by improve-
ments in the average HbAlc of patients
without comorbidities.

Resources, like program experience, have
the expected positive impact on the EX
target at the 6-month follow-up. Patients
without comorbidities doubtless tend to
increase their exercise levels in response
to increased access to health care profes-
sionals who provide support and encour-
agement in their efforts to make changes,
as well as the program expertise devel-
oped if it is more extensive in their CSSS.
Patients with comorbidities benefit less
from resource availability, particularly if
they are dealing with physical or mental
obstacles to exercise related to the num-
ber and nature of the other health prob-
lems from which they suffer.!®

Moderate variations in implementation

The implementation analysis showed a
few differences among the six participat-
ing CSSSs with regard to the program
aspects implemented, but overall, the pro-
gram was implemented fairly similarly
across the board. The moderate variation
observed can be explained by the fact that
the program was very clearly defined and
that the CSSSs agreed to follow the gen-
eral implementation framework suggested
by the Agency. Our analyses therefore
compared a group with a low level of
implementation to a group with a high
level of implementation for each variable,
but on the basis of variations that proved
to be modest. This may in part explain
why the variations observed had little
effect on patient outcomes and, in some
cases, even had unexpected impacts.

Vol 38, No 2, February 2018

Program experience is probably the imple-
mentation variable that caused the great-
est variations. A single CSSS was in the
“high” category for this variable, which
may explain its more substantial impact
on patient results.

Strengths and limitations

Our study has a number of limitations.
First, this is an exploratory study, involv-
ing post-hoc analyses. Also, the large
number of analyses increases Type I
errors. Since the purpose of the study was
not to assess the program’s effectiveness,
we cannot make any determination in that
regard but can only reach conclusions as
to the impact of variations in the imple-
mentation of the characteristics studied.
There is no control group, given the fact
that the study was carried out in an actual
program implementation context, which
limits the interpretation of results. More-
over, the quasi-experimental design involves
limitations with regard to its assumption
that results for the “high exposure to the
implementation variable” would have
mirrored those of the “low exposure to the
implementation variable” group had it not
had such high exposure.

To our knowledge, there were no changes
in practice in any of the CSSSs that may
have affected the study’s results, but we
were unable to assess this component
directly. We were also unable to assess the
program’s effectiveness on cardiometa-
bolic risk across all program participants,
since we used a non-probability sample,
which prevents us from gauging its repre-
sentativeness. However, according to the
analysis of the data at our disposal, the
patients who agreed to take part in the
evaluation are identical in terms of age
and sex to the patients participating in the
program. We do not have any data charac-
terizing the program’s target population in
the various CSSS territories.

The sample size was smaller than antici-
pated owing to the program’s low cover-
age, which limited the breadth of our
analyses. We did not use any interaction
terms in the analyses (whose purpose was
exploratory), which allowed us to gauge
the impact of each variable on each of the
subgroups but prevented us from compar-
ing the impact of implementation vari-
ables between the two patient subgroups
(patients with and without comorbidi-
ties). Measures linked to lifestyle indica-
tors have more limited reliability than

those associated with clinical indicators.
The lack of a blind for assessing health
indicators may generate information bias,
but in our study neither the patients nor
the health care professionals collecting
information on the health indicators were
aware of the group to which they
belonged, as these were defined after the
fact. Lastly, data collection proved more
difficult than anticipated early in the proj-
ect’s implementation phase, as this period
was mainly devoted to training new teams
and learning new work methods, which
affected the quality of the collected data
(entry errors, missing data). Imputation of
missing data nonetheless allowed us to
enhance the quality of all the data and
reduce the non-response bias.!

The type of analysis selected is one of this
study’s major strengths. The analysis of
difference in differences, with the use of
propensity scores, is a method that did
indeed make it possible to test causal rela-
tionships by comparing two groups over
time: one group exposed to a program
with a more strongly implemented aspect
and another group where the implementa-
tion of that same program aspect was
weaker. The groups were therefore com-
parable to one another because the effect
of the exposure was isolated.

Another of the study’s strengths is that it
attempted to draw a connection between
the variations related to local environ-
ments in the implementation of certain
aspects of the program to patient impacts,
while also linking them to contextual ele-
ments stemming from the implementation
analysis conducted at the time of the pro-
gram’s implementation. Quantification of
qualitative variables is rarely found in the
literature, and this is an innovative prac-
tice. However, the identification of vari-
ables that, when taken independently,
may have a direct impact on patient
results is a challenge'® and it is likely that
the aspects selected in our analyses as
being more likely to directly influence
patient outcomes acted synergistically.

The patients taking part in the evaluation
entered the program at different times
throughout the assessment period. We
elected to consider implementation T40,
or the evaluation conclusion, as the best
approximation of program implementa-
tion levels for each of the aspects under
study. This strategy may, however, have
caused a certain underestimation of the
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association between variations in aspects
of program implementation and patient
impacts. The implementation analysis
showed that changes under way mid-
program (implementation T20) were head-
ing toward the program’s status at
implementation T40, justifying this meth-
odology choice.

As mentioned previously, the implementa-
tion analysis showed differences among
the CSSSs as regards program implemen-
tation, but those differences remained
fairly modest. Consequently, for each
dichotomized implementation variable,
the difference between categories is mod-
erate, limiting our ability to draw connec-
tions between implementation variables
and patient outcomes.

Lastly, it should be mentioned that the
implementation variables each carry
wording that represents the aspect on
which the CSSSs varied and that the
groups were divided on this basis for anal-
ysis purposes. We must bear in mind that,
for each implementation variable, the two
CSSS groups can also differ in other char-
acteristics than those indicated in the
wording. This means that we cannot state
that the effect of an implementation vari-
able observed via our analysis is exclu-
sively due to the concept reflected in the
wording of the variable and not, at least in
part, due to another, unmeasured charac-
teristic that varies among CSSSs in a man-
ner similar to the selected variable.

Linking variations in cardiometabolic risk
program implementation to patient health
outcomes is one of the study’s great
strengths. It allows us to gauge the extent
to which variations in program implemen-
tation in the field, related to differing local
contexts, have an impact on patient
results. The combination of results pre-
sented in this study with the information
on the contextual elements collected dur-
ing the implementation analysis make it
possible to enhance the external validity
of the results and the possibility that they
can be used in similar contexts, in whole
or in part. These results can guide deci-
sion-making with regard to the implemen-
tation of future CCM-based projects
addressing other chronic diseases in pop-
ulations in Montréal, in Quebec, or else-
where in Canada.

Conclusion

The results of this study show that some
variations in the implementation of various
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aspects of the cardiometabolic risk pro-
gram have little influence on patients’
health outcomes, particularly on the clini-
cal indicators of HbAlc and the achieve-
ment of blood pressure treatment targets.

Generally speaking, knowing that 6 CSSSs
in the study implemented a program that
was fairly similar, the moderate differences
observed in this study do not appear to
have had an impact on patient outcomes.

These results are an incentive to continue
research to assess with greater accuracy
the impact of variations in program imple-
mentation in various settings. The integra-
tion of qualitative and quantitative
methods is a contribution that enriches
the interpretation of our results and is a
research direction to be pursued and
improved. In that respect, greater cohe-
sion between the qualitative and quantita-
tive processes, particularly with regard to
collecting data on the implementation of
the intervention and on patient outcomes,
is needed in conducting this type of
research, in order to be able to better
assess the impact of implementation
extent on patient health outcomes.
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