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ABSTRACT
PURPOSE To measure the effectiveness of a 4-month interdisciplinary multifac-
eted intervention based on a change in care delivery for patients with multimor-
bidity in primary care practices.

METHODS A pragmatic randomized controlled trial with a mixed-methods design 
in patients aged 18 to 80 years with 3 or more chronic conditions from 7 family 
medicine groups (FMGs) in Quebec, Canada. Health care professionals (nurses, 
nutritionists, kinesiologists) from the FMGs were trained to deliver the patient-
centered intervention based on a motivational approach and self-management 
support. Primary outcomes: self-management (Health Education Impact Ques-
tionnaire); and self-efficacy. Secondary outcomes: health status, quality of life, 
and health behaviors. Quantitative analyses used multi-level mixed effects and 
generalized linear mixed models controlling for clustering within FMGs. We also 
conducted in-depth interviews with patients, family members, and health care 
professionals.

RESULTS The trial randomized 284 patients (144 in intervention group, 140 in 
control group). The groups were comparable. After 4 months, the intervention 
showed a neutral effect for the primary outcomes. There was significant improve-
ment in 2 health behaviors (healthy eating with odds ratios [OR] 4.36; P = .006, 
and physical activity with OR 3.43; P = .023). The descriptive qualitative evalu-
ation revealed that the patients reinforced their self-efficacy and improved their 
self-management which was divergent from the quantitative results.

CONCLUSIONS Quantitatively, this intervention showed a neutral effect on the 
primary outcomes and substantial improvement in 2 health behaviors as second-
ary outcomes. Qualitatively, the intervention was evaluated as positive. The com-
bination of qualitative and quantitative designs proved to be a good design for 
evaluating this complex intervention.

Ann Fam Med 2021;19:126-134. https://doi.org/10.1370/afm.2650.

INTRODUCTION
Much effort has been deployed internationally to improve care and 
outcomes for persons with multimorbidity in primary care. The Patient-
Centered Innovations for Persons with Multimorbidity research program, 
funded by the Canadian Institutes of Health Research, had an overall goal 
to build on existing structures and initiatives to evaluate patient-centered 
innovations relevant to multimorbidity in primary care.1 At variance 
with most self-management interventions focused on single diseases, this 
research focused on multiple morbidities experienced by patients in pri-
mary care, a priority for intervention research.2,3 As part of this program, 
trials were conducted in 2 Canadian provinces, Quebec and Ontario. 
We report the Quebec trial where the research team collaborated with 
a regional health care organization to implement an integrated chronic 
disease prevention and management program into family medicine groups 
(FMG), the most prevalent type of primary care practice in Quebec.4,5 

https://www.AnnFamMed.org/content/19/2/126/suppl/DC1/
mailto:Martin.Fortin@usherbrooke.ca
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There are 2 main conceptual models underpinning 
this intervention: the Chronic Care Model6,7 and the 
Patient-Centered Clinical Method.8 Both models have 
inspired interventions that improved outcomes in a 
variety of circumstances.9 The intervention presented 
here is part of a scale-up of a demonstration project 
(PR1MaC) which reported acceptable quantitative and 
qualitative effectiveness in the same geographic region 
in 2012.10,11 Whereas the demonstration project used a 
team of trained professionals managed by the research 
team to deliver a patient-centered intervention within 
practices,12 the scaled-up intervention was delivered by 
professional health care professionals already in place 
or relocated within the FMGs. Training was provided 
under the control of the health care organization, which 
is better aligned with the existing governance structure 
and is more pragmatic.13,14 The objective of this trial 
was to assess the effectiveness of the multifaceted inter-
vention based on a change in care delivery for patients 
with 3 or more chronic conditions after 4 months.

METHODS
The intervention protocol was described previously.12 
We conducted a concurrent triangulation mixed meth-
ods study, with convergent quantitative and qualitative 
components.15 The first component was a pragmatic 
randomized controlled trial with a delayed intervention 
in the control group to evaluate the effect of the inter-
vention on patient’s self-management and self-efficacy 
for managing chronic diseases. The second component 
used a descriptive qualitative approach. Both quantita-
tive and qualitative data were gathered concurrently, 
as part of the outcomes evaluation, and then synthe-
sized in an effort to best understand the intervention’s 
impact on patient outcomes.

Setting
All of the 11 FMGs in the Saguenay–Lac St-Jean 
region were invited to implement the intervention 
by the regional health authority. The offer included 
the addition of health care professionals to complete 
the primary care teams, adding a nutritionist and a 
kinesiologist, and a 2-day training for the additional 
staff and health care professionals already within each 
FMG. The research team was responsible for the train-
ing. After a formal presentation to the family doctors 
responsible for each FMG and to the regional family 
medicine governing body, they were invited to partici-
pate in the trial and 7 accepted.

Recruitment
Primary care clinicians received information, visual 
reminders along with posters (for the waiting room), 

relating to the intervention, and the process to refer 
the patients as part of the initial material presented to 
each participating FMG. Based on their clinical evalua-
tion and judgement, they referred adult patients for the 
self-management support intervention relating to their 
chronic conditions. To be included in the trial, patients 
had to be aged 18 to 80 years and have 3 or more 
chronic conditions. They had to be cognitively intact, 
able to speak French, to read, and to give consent. The 
upper limit of patients aged 80 years for the trial was 
used in an effort to minimize loss to follow-up.

Randomization
Patients referred to the intervention were contacted by 
telephone by a research assistant before their first visit 
with a nurse, to assess eligibility and obtain informed 
consent. After consent, a baseline questionnaire 
including all the outcomes and the sociodemographic 
questions was completed for every patient. Then the 
research assistant opened a sealed opaque envelope 
containing the group allocation obtained by simple 
randomization and informed the patients of their group 
assignment (intervention or control). A contact nurse, 
at each FMG, was informed when it was time to start 
the intervention. Complete blinding and allocation 
concealment were not feasible in this pragmatic trial.

Intervention
The intervention is considered a change in care deliv-
ery. It encompassed 3 components: (1) training the pro-
fessionals, (2) suggesting clinical pathways for patients, 
and (3) creating a community of practice within each 
FMG. Training was provided for the professionals in 
each participating FMG (contact nurses, other nurses, 
nutritionists, kinesiologists, and others if present and 
interested). Training focused on 4 themes: (1) patient-
centered care for persons with multimorbidity, (2) 
self-management support, (3) interprofessional collabo-
ration, and (4) motivational approach. Suggested clini-
cal pathways with individual visits to health care pro-
fessionals were developed for each patient. Pathways 
started with a contact nurse who performed a clinical 
assessment, elicited patients’ goals, and created an 
individualized care plan. Patients were then referred to 
the most appropriate professional(s) matching patient 
goals, including referrals to the nurses themselves. A 
final visit was with the contact nurse to summarize and 
plan for sustainability. All of this had to be carried on 
with fluid communications among the clinical team. 

The intervention was planned to be delivered in 
less than 4 months. Cumulative time spent by the 
professionals was expected to be less than 7 hours per 
patient, but it was up to the team to decide depend-
ing on patient needs and the objectives. The creation 
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of a community of practice paired 1 contact nurse in 
each FMG with the regional manager. The role of this 
community of practice was to solve ongoing problems 
relating to the unfolding of the care pathway within 
each practice, to encourage interprofessional collabora-
tion within each FMG, to ensure compliance with the 
ongoing research process, and to respect allocation 
of patients. A fidelity assessment was conducted to 
determine whether the clinical pathway unfolded as 
planned.16,17

Control
Patients assigned to the control group were placed on a 
waiting list to receive the intervention after 4 months. 
In the meantime, they had access to their usual care 
including elective appointments with their family doc-
tors or urgent appointments with their heath care pro-
fessionals for acute reasons (trauma, infection, etc).

Outcomes
Primary outcomes were the Health Education Impact 
Questionnaire (heiQ)18,19 and Self-Efficacy for Man-
aging Chronic Diseases (SE-CD).20,21 We used the 
versions validated in French for both.22,23 With 42 
questions, the heiQ encompasses 8 domains that are 
scored separately: health directed behavior, positive 
and active engagement in life, emotional well-being, 
self-monitoring and insight, constructive attitudes 
and approaches, skill and technique acquisition, social 
integration and support, and, finally, health service 
navigation. The heiQ was used in a previous study in 
the same region.10 The SE-CD is a shorter question-
naire of 6 questions and has been used extensively in 
published research.21

Secondary outcomes included health status mea-
sured by the validated Veterans RAND 12 Item Health 
Survey (VR-12) (RAND Corporation), which permit-
ted calculation of physical and mental sub-component 
scores.24 The VR-12 was developed from the Veterans 
RAND 36-Item Health Survey which was developed 
from the Medical Outcomes Study RAND SF-36 Ver-
sion 1.0.24 Other secondary outcomes were quality 
of life as measured with the EuroQol 5-dimensions 
questionnaire,25,26 psychological distress as measured 
with the Kessler 6-item Psychological Distress Scale 
Questionnaire,27,28 and health behaviors assessed 
with specific questions from the Enquête de santé du 
Saguenay–Lac-Saint Jean 2007 and the Behavioral 
Risk Factor Surveillance System.29,30 Health behavior 
variables were dichotomized as follows: tobacco smok-
ing (yes or no), physical activity (yes if at least 20-30 
minutes 2 or more times per week, no for less activity), 
healthy eating (yes if good to excellent habits were 
self-reported, no for bad to poor habits reported). The 

criteria for classifying participants as having high risk 
alcohol consumption were the following: more than 10 
standard drinks per week for women or more than 15 
standard drinks per week for men,31 and/or drinking 
alcohol 4 or more times in a week.

The complete list of outcome measures is presented 
in Supplemental Table 1, available at https://www.Ann​
Fam​Med.org/content/19/2/126/suppl/DC1/, along with 
their psychometric properties when available. In this 
study, multimorbidity was defined as the presence of 
3 or more chronic conditions out of a list of 20 (see 
Supplemental Table 2, available at https://www.Ann​
Fam​Med.org/content/19/2/126/suppl/DC1/).32,33

Concurrent with the quantitative assessment, we 
conducted in-depth interviews34,35 to answer the fol-
lowing question: how did the intervention affect 
patients outcomes? We used a purposive sample of 3 
types of stakeholders: health care professionals repre-
senting all disciplines that delivered the intervention; 
patients of various age, sex, education, and location 
that completed the intervention; and family members 
of those patients. Interviewers were a mix of research 
professionals and coinvestigators.36 The interview 
guides included open-ended questions to capture 
participants’ perceptions of the intervention. Regular 
debriefing was conducted among the interviewers 
to ensure rigor and confirm that there were no new 
themes emerging (indicating saturation).37,38

Sample Size and Statistical Power
We estimated the sample size required for the trial for 
the primary outcome variables with 2-sided α = 0.05 
and 80% power. For continuous scores like those gen-
erated in each domain of the heiQ, we estimated that 
64 patients in both the intervention group and the con-
trol group would have allowed detection of a medium 
effect size based on the standard deviation (0.5).39 This 
number was doubled to allow more flexibility in the 
analyses and to account for a potential cluster effect 
within practices. Anticipating a drop-out rate of 15 to 
30%, we aimed at a total sample size of 325 patients. 
For the qualitative sample, recruitment and data collec-
tion continued until saturation was achieved.37

Data Analysis
Comparison of the outcomes between intervention 
and control groups at 4 months accounted for baseline 
scores using multilevel modeling to account for cluster-
ing at the level of the individual (repeated measures) 
and at the level of the FMG.40 Multilevel modeling 
allows the use of partial data from subjects who did 
not participate in all measurements. Continuous vari-
ables were analyzed with linear mixed models and 
dichotomous variables were analyzed with generalized 

https://www.Ann​Fam​Med.org/content/19/2/126/suppl/DC1/
https://www.Ann​Fam​Med.org/content/19/2/126/suppl/DC1/
https://www.Ann Fam Med.org/content/19/2/126/suppl/DC1/
https://www.Ann Fam Med.org/content/19/2/126/suppl/DC1/
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linear mixed models. All cases remained in their 
assigned groups and no imputation was performed for 
missing data including lost to follow-up. We also con-
ducted intention-to-treat analyses where those lost to 
follow-up in either group were considered unchanged 
from baseline. All analyses were performed using SPSS 
version 21 for Windows (SPSS Inc).

All qualitative interviews were audio recorded and 
transcribed verbatim. Debriefing after each period 
of data collection was conducted with interviewers 
to decide when saturation was obtained.38 A the-
matic analysis using an iterative and interpretative 
approach41 was independently conducted by 2 team 
members to determine the key concepts emerging 
from the data. Consensus was reached on themes 
and subthemes.Exemplar quotes were identified 
that illustrated the themes and subthemes. The final 
analysis was shared with a larger group of coinvestiga-
tors. NVivo 10 software (QSR International Pty Ltd) 
was used to manage the qualitative data. Merging 
the quantitative results and the qualitative findings 
occurred as the last step in the analysis in order to 
compare and contrast the results looking for patterns 
or contradictions.42

RESULTS
This trial randomized a total of 284 patients, 144 in 
the intervention group and 140 in the control group, 
from July 2016 through July 2017 in 7 family medicine 
groups. All participants were White. Implementation 
and training of the health care professionals were con-
ducted in waves to adapt to the local contexts (timing 
of the FMG recruitment, resource and trainer availabil-
ity, geography). The complete flowchart is presented 
in Supplemental Figure 1, available at https://www.
Ann​Fam​Med.org/content/19/2/126/suppl/DC1/. Lost to 
follow-up were 16% in the control group and 12% in 
the intervention group. The analysis of patients’ char-
acteristics, shown in Table 1, demonstrated that the 
groups were comparable. The mean number of chronic 
conditions was 5.0 in both groups. Patient’s initial 
assessment of the intervention demonstrated an inter-
vention fidelity of 80.2% while interprofessional inter-
vention fidelity was 70%. These components of clinical 
intervention were negatively influenced by moderating 
factors such as context, participant responsiveness, and 
the intervention complexity.16,17

Primary Outcomes
Among the 8 domains of the heiQ, only 1 showed a 
statistically significant difference favoring the interven-
tion group (Table 2). Specifically, the self-monitoring 
and insight domain demonstrated a statistically 

significant improvement, although the effect was rela-
tively small. All other domains of the heiQ were scored 
high and remained stable over the follow-up period. 
The score of the SE-CD also was quite high at baseline 
in both groups and seemed to improve slightly in both 
groups, resulting in a zero-effect relating to the inter-
vention (Table 2). Overall, the results for the primary 
outcomes could be considered as neutral.

Secondary Outcomes
The results for the secondary outcomes are presented 
in Tables 3 and 4. Among the outcomes, physical 
activity and healthy eating improved significantly in 
the intervention group as compared with the controls. 
Health status and quality of life did not appear to be 
affected by the intervention. No adverse events were 
reported.

Intention-to-treat analyses on both primary and 
secondary outcomes that implies imputation of data 
are presented as supplemental files (see Supplemental 
Tables 3-5, available at https://www.Ann​Fam​Med.org/
content/19/2/126/suppl/DC1/) as they did not change 
the interpretation of results.

Table 1. Control and Intervention Group 
Characteristics at Baselinea (N = 248)

Characteristic
Control 

(n = 140)
Intervention 

(n = 144)  

Age, mean (SD), y 61.1 (10.3) 60.8 (10.6)

Number of chronic diseases, 
mean (SD)

5.0 (1.7) 5.0 (1.9)

Males, No. (%) 63 (45.0) 69 (47.9)

Education level, No. (%)   

Incomplete secondary school 30 (21.4) 36 (25.0)

Completed secondary school 38 (27.1) 30 (20.8)

College 54 (38.6) 66 (45.8)

University 18 (12.9) 12 (8.3)

Household income in CAD$, 
No. (%)

  

<20,000 26 (18.6) 26 (18.1)

20,000-49,999 54 (38.6) 52 (36.1)

≥50,000 55 (39.3) 59 (41.0)

Missing data 5 (3.6) 7 (4.9)

Marital status, No. (%)   

Married 92 (65.7) 92 (63.9)

Single or divorced 43 (30.7) 43 (29.9)

Widower 5 (3.6) 9 (6.3)

Employment, No. (%)   

Employed 45 (32.1) 51 (35.4)

Unemployed 26 (18.6) 26 (18.1)

Retired 69 (49.3) 67 (46.5)

CAD$ = Canadian dollars

a Differences between both groups were not statistically different for any 
characteristic.

https://www.Ann​Fam​Med.org/content/19/2/126/suppl/DC1/
https://www.Ann​Fam​Med.org/content/19/2/126/suppl/DC1/
https://www.AnnFamMed.org/content/19/2/126/suppl/DC1/
https://www.AnnFamMed.org/content/19/2/126/suppl/DC1/
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Table 2. Results of Primary Outcomes

Primary Outcome

T1 T2 Marginal Mean Differences

No. Mean (SD) No. Mean (SD)
Mean 
at T2

Difference I–Ca 
(95% CI)

P 
Valueb

Healthdirected behavior        

Control 140 2.82 (0.90) 118 2.80 (0.91) 2.84   

Intervention 144 2.82 (0.92) 127 2.91 (0.88) 2.89 0.05 (−0.12 to 0.22) .55

Positive, active engagement in life        

Control 140 3.62 (0.41) 118 3.65 (0.40) 3.66   

Intervention 144 3.58 (0.43) 127 3.62 (0.42) 3.62 −0.04 (−0.13 to 0.05) .42

Emotional well-being        

Control 140 3.09 (0.78) 118 3.25 (0.76) 3.27   

Intervention 144 3.09 (0.75) 127 3.26 (0.74) 3.25 −0.02 (−0.16 to 0.13) .81

Self-monitoring and insight        

Control 140 3.51 (0.37) 118 3.39 (0.42) 3.39   

Intervention 144 3.54 (0.36) 127 3.63 (0.37) 3.62 0.23 (0.13 to 0.32) <.01

Constructive attitudes, approaches        

Control 140 3.63 (0.45) 118 3.70 (0.40) 3.69   

Intervention 144 3.58 (0.51) 127 3.65 (0.51) 3.66 −0.03 (−0.12 to 0.07) .57

Skill and technique acquisition        

Control 140 3.44 (0.53) 118 3.52 (0.51) 3.53   

Intervention 144 3.45 (0.51) 127 3.61 (0.50) 3.61 0.08 (−0.03 to 0.17) .17

Social integration and support        

Control 139 3.51 (0.55) 118 3.59 (0.51) 3.55   

Intervention 144 3.37 (0.71) 127 3.54 (0.67) 3.58 0.02 (−0.08 to 0.13) .64

Health service navigation        

Control 140 3.77 (0.38) 118 3.78 (0.43) 3.77   

Intervention 144 3.74 (0.38) 127 3.82 (0.29) 3.82 0.06 (−0.02 to 0.13) .16

Self-efficacy score        

Control 140 7.6 (1.50) 118 7.8 (1.50) 7.76   

Intervention 142 7.6 (1.8) 127 7.8 (1.6) 7.84 0.08 (−0.21 to 0.37) .58

I–C = intervention minus control; T1 = baseline; T2 = study end point at 4 months.

a Difference I–C = marginal mean at T2 (intervention) – marginal mean at T2 (control).
b Multilevel modeling (linear mixed model) comparing results at T2, adjusted for scores at T1 and the practice.

Table 3. Results of Secondary Outcomes (Continuous Variables)

Secondary Outcome

T1 T2 Marginal Mean Differences

No. Mean (SD) No. Mean (SD)
Mean 
at T2 Difference I–Ca (95% CI)

P 
Value b

VR-12 Physical Component Summary        

Control 140 39.5 (10.5) 118 40.9 (9.3) 41.25 –0.35 (−2.31 to 1.62) .73

Intervention 144 40.5 (11.0) 127 41.1 (10.7) 40.91   

VR-12 Mental Component Summary        

Control 140 54.7 (9.5) 118 54.8 (9.6) 54.67 0.68 (−1.42 to 2.78) .52

Intervention 144 53.6 (11.5) 127 55.4 (10.4) 55.35   

EQ-5D-5L Index        

Control 139 0.839 (0.126) 118 0.850 (0.112) 0.850 −0.020 (−0.047 to 0.007) .14

Intervention 144 0.838 (0.145) 127 0.831 (0.152) 0.830   

EQ-5D-5L = 5-level EuroQol 5-dimensions questionnaire; I–C = intervention minus control; T1 = baseline; T2 = study end point at 4 months; VR-12 = Veterans RAND 
12-Item Health Survey.

a Difference I-C = marginal mean at T2 (intervention) – marginal mean at T2 (control).
b Multilevel modeling (linear mixed model) comparing results at T2, adjusted for scores at T1 and the practice.
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Qualitative Findings
We recruited 30 participants for the qualitative evalua-
tion: 9 patients, 16 health care professionals (9 nurses, 
4 nutritionists, 2 kinesiologists, and 1 respiratory 
therapist), and 5 family members. Interviews lasted 
from 23 to 74 minutes (mean of 47 minutes). Complete 
characteristics of the participants are described else-
where.43 Participants reported that the intervention 
led to an improvement in the patients’ self-efficacy, 
self-management, health status, and quality of life. The 
improvements mainly concerned certain lifestyle habits 
such as diet and physical exercise. The coaching con-
ducted by the different health care professionals dur-
ing the intervention with the patients reinforced their 
self-efficacy and led to an increase in self-management 
behaviors and a feeling of greater control as illustrated 
by a patient: “The intervention has changed my life. 
Every day I eat fruits and vegetables, and since then, I 
monitor my health very well” (patient 01).

During the patients’ follow-up, health care profes-
sionals also observed improvements with implications 
for patients’ health status, including better control of 
glycemia and cholesterol, weight loss, and medication 
decrease: “There are many patients who have taken 
care of themselves and who have stopped certain medi-
cations, who have managed to control their diabetes 
or even their cholesterol without medication” (health 
care professional 13, nutritionist). Family members and 
patients perceived an improvement in patients’ quality 

of life of as mentioned by a care-
giver: “He works better, he has 
better health, we see him right 
away ... he lost 10 pounds” (family 
member 05).

DISCUSSION
This pragmatic trial obtained 
mixed results in a population of 
patients with multimorbidity. The 
trial was neutral for the primary 
outcomes. In comparison, the 
demonstration project, on which 
the intervention was built, suc-
ceeded in improving 6 out of 8 
domains of the heiQ with a popu-
lation that was a little younger 
(mean age of 52 years compared 
with a mean age of 61 years in this 
study) but with the same mean 
number of chronic conditions.10 
Many elements could explain the 
differences between the 2 studies. 
In the demonstration project, the 

participants completed a self-administered question-
naire. In this study, the questionnaire was administered 
by a research assistant. The mean scores of the heiQ 
varied from 2.62 to 3.28 in the demonstration project 
at baseline compared with 2.82 to 3.74 in this study 
(maximum score is 4) which did not leave much space 
for improvement in the present study. The use of an 
interviewer and a desirability bias may explain in part 
this ceiling effect.43 Also in the demonstration proj-
ect, the intervention was standardized and under the 
control of the research team. The pragmatic nature of 
the present study with the intervention delivered by 
the professionals from the FMGs may explain the lack 
of improvement. Interventions implemented in a real-
world setting lead to adaptations and are influenced by 
contextual factors which can affect the intervention 
fidelity and consequently the results.44,45 Finally, as the 
recruitment was under the control of the primary care 
providers within the FMGs, some may have selected 
patients with lower needs for an intervention on the 
basis of their motivation.

As for the self-efficacy score, this study failed to 
improve it but, at 7.6 for a maximum of 10, the score 
was already considered a high score compared with the 
5.2 (SD 2.2) described by Lorig.21 A closer look at the 
results revealed that less than 10% of the patients had 
a SE-CD score of 5.2 or lower at baseline and around 
40% had a score of 8 or more. Other studies have 
reported high scores of the SE-CD and a ceiling effect 

Table 4. Results of Secondary Outcomes (Dichotomous Variables)

Seconday Outcome 
T1a 

No. (%)
T2b 

No. (%) OR (95% CI) 
P 

Value c

Psychological distress (K6)     

Control 64 (45.7) 42 (35.9)   

Intervention 64 (44.4) 44 (34.6) 1.08 (0.57-2.03) .824

High-risk alcohol consumption     

Control 12 (8.6) 10 (8.5)   

Intervention 7 (4.9) 7/127 (5.5) 1.24 (0.24-6.54) .798

Smoking habit     

Control 21 (15.0) 22 (18.6)   

Intervention 32 (22.2) 29 (22.8) 2.40 (0.46-12.37) .297

Physical activity     

Control 72 (51.4) 55 (46.6)   

Intervention 63 (43.8) 76 (59.8) 2.60 (1.37-4.93) .003

Healthy eating     

Control 75 (53.6) 70 (59.3)   

Intervention 70 (48.6) 92 (72.4) 2.42 (1.30-4.50) .006

K6 = Kessler 6-item Psychological Distress Scale Questionnaire; OR = odds ratio; T1 = baseline; T2 = study end 
point at 4 months.

a Total size per group at T1: control n = 140, intervention n = 144.
b Total size per group at T2: control n =118 (except n = 117 for psychological distress), intervention n = 127. 
c Multilevel modeling (generalized linear mixed model) comparing results at T2, adjusted for values at T1 and 
the practice.
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thus limiting improvement.23 The same phenomenon 
was reported in the demonstration project.10

The FMG are an improved model of Primary Care 
in Quebec which created/encouraged groups of family 
physicians with nurse support. Given that these family 
physicians volunteered for this new model started in 
2002, they may be providing already a high quality of 
primary care and further improvements could be dif-
ficult to obtain.

For the secondary outcomes, this study was able to 
reproduce the results of the demonstration project by 
improving self-reported physical activity and healthy 
eating.10 The calculated numbers needed to treat are 9 
for physical activity and 4 for healthy eating.

Among the qualitative findings, participants 
reported improvement in patient self-efficacy, self-
management behaviors, health status, and quality of 
life. The findings are consistent with previous studies 
reporting patient benefits of one-to-one contact with 
health care professionals in their approach to self-
management.46 As expressed by the patients in another 
qualitative study embedded in this research program,43 
to obtain these benefits, interventions should be tai-
lored to patient’s needs and include combinations of 
strategies to improve treatment knowledge, psycholog-
ical coping, stress management, and lifestyle choices.47 
Noteworthy, the qualitative findings relating to the 
other heiQ domains as well as self-efficacy and quality 
of life were divergent from the quantitative results.

The modest results of this pragmatic trial are none-
theless a step in the right direction. The most recent 
systematic review on primary care interventions for 
patients with multimorbidity reported mixed outcomes 
and came to the conclusion that we may not yet have 
found the best way to intervene or to measure effi-
cacy and effectiveness in this particular population.48 
Recently, a major pragmatic cluster randomized trial 
conducted in the United Kingdom reported negative 
primary and secondary outcomes in an intervention for 
patients with multimorbidity.49 The intervention was 
patient-centered and involved the professionals col-
located at the practices and the comparator was usual 
care. The main outcome was quality of life measured 
by EuroQol 5-dimensions in the absence of more 
specific measures for patients with multimorbidity. 
That study, like ours, failed at improving quality of life 
even with a longer duration. What lesson should we 
learn from those repeated neutral or mixed results tri-
als? Particularly in this one, in light of the divergence 
between the qualitative and the quantitative, is it time 
to revisit our choice of outcomes? Part of the solution 
may be to have patients and clinicians engaged with 
the researchers from the start to determine the right 
outcomes or what constitutes successful outcomes.

Strengths and Limitations
The main strength of this study resides in its use of 
mixed methods, its randomization, and its pragmatism, 
particularly its implementation in a real-world environ-
ment. We used a generic person-centered intervention, 
and no attempt was made to focus on particular pat-
terns of multimorbidity.

The short duration of the intervention may have 
limited its ability to demonstrate notable effects. Fur-
ther, it is impossible to tell whether the effects noted, 
particularly for the secondary outcomes, will be 
sustained for a prolonged period. As described else-
where, pragmatic trials are associated with substantial 
implementation challenges. The current study was 
implemented in a context of major changes in the gov-
ernance of provincial and regional health care systems. 
At the practice level, many clinicians had to move from 
one practice to another and the research team had to 
repeat the training for new clinicians. These organiza-
tional changes may have impeded the potential to get 
optimal effects from the intervention and may have 
reduced the fidelity and the effect of the intervention. 
Also, given full range of scales could not be used, the 
choice of outcomes for this intervention may have 
limited the potential to document positive effects. The 
variety of patients with different conditions limited the 
use of specific or disease-oriented outcomes. Finally, 
the lack of outcomes developed for a population of 
patients with multimorbidity is also an issue to be 
addressed in future research.48

CONCLUSION
Quantitatively, this patient-centered interdisciplinary 
intervention for patients with multimorbidity showed 
a neutral effect for primary outcomes and substantial 
improvement in health behaviors as secondary out-
comes. Qualitatively, the intervention was evaluated 
as positive by patients, health care professionals, and 
family members. This study informs us about chal-
lenges of implementation for this type of interven-
tion. The combination of qualitative and quantitative 
methods proved to be a good design for evaluating 
such a complex intervention, suggesting that this type 
of evaluation is adequate to be used in future studies 
using pragmatic interventions on patients with multiple 
morbidities. Regarding the outcomes to be prioritized, 
our study informs the use of health behavior outcomes 
as a good choice to evaluate the effects of such an 
intervention.

To read or post commentaries in response to this article, go to 
https://www.Ann​Fam​Med.org/content/19/2/126/tab-e-letters.

Key words: interdisciplinary research; multimorbidity; patient care 
team; pragmatic clinical trial
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