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Abstract

Background: The Coopération Québec-France contre la Dépression et l’Isolement (CQFD-I) initiative represents a collaborative
effort between Outaouais, a region in Quebec, and Brest, a metropolitan area in France, to reduce suicide through a multimodal
approach. CQFD-I integrates 5 key strategies: a web portal on depression, education of primary care physicians on depression,
training for mental health professionals in suicide risk assessment and management, and standardized postcrisis outreach and
outpatient monitoring protocols.

Objective: This paper aims to evaluate the effectiveness of CQFD-I in reducing outcomes related to suicidal behavior, namely
suicide mortality, hospitalizations due to suicide attempts, and emergency room visits for suicide attempts, across the implementation
sites compared to control areas.

Methods: The evaluation will use a controlled, segmented interrupted time series design, spanning 3 distinct phases:
preimplementation (2015 to 2020), implementation (2020 to 2022), and postimplementation (2022 to 2024) phases. The outcomes
will be (1) suicide mortality, (2) hospitalizations for suicide attempts, and (3) emergency room visits for suicide attempts. Datasets
covering September 2015 to August 2024 will be provided by public health organizations in both jurisdictions, that is, the Institut
national de la santé publique du Québec and Santé publique France. In Quebec, control sites will consist of the 14 other health
regions with a population of at least 50,000, while in France, control sites will include the 18 metropolitan areas with a status
comparable to that of Brest Métropole. The analysis will focus on age- and sex-adjusted monthly rates of the specified outcomes,
with an emphasis on changes across the study phases to assess the putative effectiveness of the CQFD-I intervention. We
hypothesize that each study outcome will decrease by 20% at implementation sites compared to control sites between the
preimplementation and postimplementation phases.
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Results: This project is funded by the Ministère de la Santé et des Services Sociaux du Québec, with access to data and expertise
representing in-kind contributions from Santé publique France and Institut national de la santé publique du Québec. Data collection,
led by the first author, will take place in September 2027 to allow for the delay required to confirm suicide deaths in official
registers, with analysis planned between 2027 and 2028.

Conclusions: To our knowledge, this study will be the first to document the outcomes of a multimodal suicide prevention
program targeting geographically defined areas within 2 countries, not limited to the European Union.

International Registered Report Identifier (IRRID): PRR1-10.2196/66976

(JMIR Res Protoc 2025;14:e66976) doi: 10.2196/66976
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Introduction

Background
Suicide, defined as the act of deliberately killing oneself,
prematurely ends the lives of approximately 700,000 people
every year around the globe [1,2]. For every death, it is
estimated that there could be up to 20 suicide attempts [1]. A
variety of effective strategies exist to counteract suicidal
behaviors across diverse populations [3]. Best practices involve
reaching as many people as possible by combining several
strategies within a more comprehensive suicide prevention
program [4], sometimes labeled as a multimodal, multilevel,
multicomponent, community-based, or integrated intervention
[5]. Multimodal programs are thought to be more effective than
single strategies in preventing suicide deaths and attempts [6],
especially programs implemented in high schools or targeting
groups based on occupation or ethnicity [7,8]. However, current
evidence is inconsistent regarding programs targeting the whole
population of a geographic area [8].

Much of the available evidence on population-level multimodal
suicide prevention pertains to a program named “Optimizing
suicide prevention programs and their implementation in
Europe” (OSPI-Europe), which provides community and
professional training, public education, and direct intervention
strategies to prevent suicide across the participating regions
[9,10]. The first instance of OSPI-Europe implementation was
the Nuremberg pilot in the early 2000s, a pre-post study with a
control region that was underpowered to detect changes in
suicide mortality but found a decrease of more than 30% in
suicide attempts [11]. Building on the Nuremberg pilot and with
support from the European Commission, OSPI-Europe was then
implemented from 2008 to 2013 in 4 European regions [12],
with additional instances of implementation in Germany [13-15]
and Hungary [16].

Inspired by ongoing European trials, in 2014, government
officials in France and the Canadian province of Quebec started
working on an innovative suicide prevention project involving
a shared vision of health and social services integration. The
resulting Coopération Québec-France contre la Dépression et
l’Isolement (CQFD-I) has since involved experts and financial
contributions from both jurisdictions in designing and
implementing a multimodal suicide prevention program in 2
demonstration sites: the Outaouais region in Quebec, Canada,
and Brest Métropole in Brittany, France. The CQFD-I program

was structured following the public health model, distinguishing
3 levels of preventive measures: universal, selective, and
indicated strategies [17,18]. Interventions are classified as
universal when they are relevant for the whole population,
selective when they benefit at-risk populations, or indicated
when they target people individually at risk. After navigating
the lengthy process of designing a program compatible with
both jurisdictions, and facing further delays caused by the
COVID-19 pandemic, CQFD-I entered the postimplementation
phase in September 2022.

OSPI-Europe evaluation studies compare implementation sites
to areas chosen by stakeholders [11-13,15,16] or national suicide
statistics [13-15]. To our knowledge, only 3 studies have
evaluated the outcomes of whole population multimodal suicide
prevention programs using formally matched controls, showing
mixed results: a 7% suicide reduction in Australia [19]; no effect
in New Zealand [20]; and mixed results from Japan’s
NOCOMIT-J program, with notable decreases in rural areas
[21]. Some studies incorporate time as a covariate [19-21] or
use interrupted time series [22-24], which is crucial for
understanding the sustained putative impact of such
interventions and differentiating real changes from temporary
fluctuations. However, evaluation studies of multimodal suicide
prevention programs incorporating both a controlled group and
interrupted time series in geographically specific programs are
lacking.

Objectives
In this paper, we present the protocol for the outcome evaluation
of the CQFD-I program, the first instance of an international
multimodal suicide prevention program with a non-European
implementation. This study aims to determine whether
implementing the CQFD-I multimodal suicide prevention
program results in lower rates of suicidal behavior–related
outcomes, that is, suicide mortality and suicide attempts,
compared to matched control sites, and considering the effect
of time.

Methods

Study Design
We will conduct an outcome evaluation of the CQFD-I program
using a controlled, segmented interrupted time series design
[25-27]. The 2 program implementation sites (the Outaouais
region in Quebec, Canada, and Brest Métropole in Brittany,
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France) will serve as cases, each compared against a group of
controls identified from geographic areas in the same
jurisdictions that have not implemented the CQFD-I program
[24]. Retrospective data will be sourced from national clinical
administrative databases. This paper was written in accordance
with the TREND (Transparent Reporting of Evaluations with
Nonrandomized Designs) statement [28].

Study Objective
Our objective is to assess whether implementing a multimodal
suicide prevention program across 2 countries—encompassing
a universal strategy (a web portal focused on depression and
social isolation), selective strategies (training for primary care
physicians on depression and training for mental health
professionals on suicide risk assessment and management), and
indicated strategies (standardized postcrisis outreach and
outpatient monitoring practices)—leads to a reduction in
outcomes associated with suicidal behavior, such as suicide
mortality, hospitalization due to suicide attempts, and visits to
emergency rooms (ERs) for suicide attempts, compared to
control sites and over time. We hypothesize that after 2 years
of the CQFD-I program’s implementation, there will be a 20%
reduction in suicide mortality, hospitalizations due to suicide
attempts, and ER visits for suicide attempts compared to control
sites. This reduction will be observed when comparing the
postimplementation phase (beginning in 2022) to the
preimplementation phase (ending in 2020).

Intervention
The CQFD-I program includes 5 strategies rooted in universal,
selective, and indicated interventions. We will provide more
detailed information on context-specific activities and
implementation strategies when reporting the study’s results.

The first strategy (universal) is the implementation of a
French-language web portal designed and constructed
specifically for the CQFD-I program, accessible to the general
population [29]. This strategy pertains to promoting public
awareness and education, an approach to suicide prevention for
which evidence is still scarce at the general population level
[8]. The portal aims to increase literacy regarding symptoms of
depression and signs of social isolation, raise awareness of the
importance of consulting health care professionals, and facilitate
help-seeking by sharing contact information on locally available
resources. The portal includes written text and short videos
(approximately 5 minutes) organized into thematic sections, the
form and content of which were designed collaboratively to
ensure cultural appropriateness in both countries. Furthermore,
the portal provides information on locally available resources
for help-seeking when users indicate that they are located in
either of the implementation sites. Decisions about the most
appropriate strategies to advertise the web portal to the
population were left to the purview of local program
implementers.

The second strategy (selective) is the promotion of a web-based
training program on depression targeting primary care
physicians. This strategy is supported by considerable evidence
indicating that educating nonpsychiatric physicians and primary
care nurses in detecting and treating depression may lead to

measurable impacts on suicide rates at the population level [3].
The training program used for CQFD-I aims to improve
physicians’ skills in early identification and establishing the
diagnosis of depressive disorders, assessing the risk of suicide,
and determining the appropriate care and services for their
patients. Participants can engage with the content of the
prerecorded training program at their own pace. Its original
version was developed in France by a team led by one of the
researchers (MW) several years before its inclusion in the
multimodal program and improved following feedback from
previous users. One of the researchers (JDC) and a local family
physician reviewed the program and requested some
modifications to ensure its appropriateness for medical practice
in Quebec. While the original version is disseminated in France
as a 5-hour activity, adaptation resulted in approximately 1 hour
of shared content with some skippable sections replaced by
Quebec-specific complementary material. Primary care nurses
may also participate in the training program as implemented in
Quebec.

The third strategy (selective) is the dissemination of suicidal
crisis intervention training targeting social workers and other
actors who may have to intervene with at-risk populations.
Suicidal crisis intervention training is not based on direct
evidence of suicide reduction; however, it constitutes a
system-level education initiative targeting people at risk for
suicidal crisis [3]. This strategy involves a training program
designed by one of the researchers (MS) and disseminated using
a train-the-trainer model. Structured as a 2-day workshop, this
program covers (1) the epidemiology of suicidal behaviors; (2)
current etiological models of suicide; (3) evaluation of the risk,
urgency, and danger posed by potential suicidal behaviors; (4)
crisis intervention techniques; and (5) safety planning. While
the workshop has previously been disseminated to health care
workers, notably nurses, it is being extended to social workers
for the first time in France in the context of this program. The
version of this strategy implemented in Quebec includes the
same workshop; however, program implementers also included
other training programs targeting suicide prevention recognized
by the provincial government.

The fourth strategy (indicated) is the standardization of postcrisis
outreach, that is, systematically contacting and providing
follow-up for people who have used ambulatory crisis
intervention services after calling a helpline or when referred
by a third party (eg, friends or family, first responders, health
care professionals, or other actors in the community). Evidence
supporting this strategy indicates that outreach following suicidal
ideation crises may prevent suicidal behaviors [3]. In Brest
(France), this strategy leverages the recently implemented
VigilanS program designed to provide brief contact interventions
to people who attempted suicide [30]. In addition to the usual
services of the VigilanS program, additional resources were
allocated specifically for postcrisis outreach. In Outaouais
(Quebec), this strategy involves adapting and modeling care
pathways (in Quebec French: trajectoires de soins), a foundation
of the management model used in the public health and social
services system of the province [31].

The fifth strategy (indicated) is the standardization of outpatient
monitoring practices for individuals who have sought medical
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help after a suicide attempt or who are otherwise deemed acutely
at high risk of suicide, based on clinical judgment (eg, a suicidal
plan involving accessible means). Despite the lack of clear
differentiation between outpatient monitoring and postcrisis
outreach in the scientific literature [3], these interventions were
conceptualized as separate strategies, considering that the target
populations are identifiably different and that outpatient
monitoring is more intensive. The standardization of outpatient
monitoring in France is provided either by the treating general
practitioner or psychiatrist (in private or public practice), or by
nurse practitioners, according to a decisional algorithm. This
algorithm establishes guidelines for the expected intensity and
provider of outpatient monitoring, based on whether the patient
has previously attempted suicide and whether the current

suicidal crisis is psychiatric or psychosocial in nature. In
Quebec, similar to postcrisis outreach, the adaptation and
modeling of care pathways were used to standardize outpatient
monitoring.

Outaouais Region and Control Sites
Outaouais is one of Quebec’s 18 health regions (in French:
régions sociosanitaires), which are administrative divisions
used for planning, organizing, and delivering health and social
services for the residents of a geographic area. Tables 1 and 2
summarize key characteristics of Outaouais and the 14 other
health regions with a population of at least 50,000 individuals
that could be included as control sites. We present the most
recent data at the beginning of the program’s implementation
(before September 1, 2020).

Table 1. Key sociodemographic characteristics of the 15 health regions in Quebec with a population of at least 50,000 individuals [32-35].

Living in socially de-
prived areas in the 2016

census (%)b

Living in materially de-
prived areas in the 2016

census (%)b
Population densi-

ty/km2, 2019
Population aged ≥65
years in 2019, n (%)

Population in
2019, nHealth regiona

19.1658.748.951,153 (25.9)197,530Bas-Saint-Laurent

27.7249.192.863,589 (22.87)278,032Saguenay–Lac-Saint-Jean

42.6317.4940.4159,903 (21.28)751,442Capitale-Nationale

33.2555.6012.3123,564 (23.73)520,711Mauricie et Centre-du-
Québec

38.7143.7038.5108,984 (22.24)489,986Estrie

63.4642.864140.4337,071 (16.31)2,066,035Montréal

42.6237.7413.065,561 (16.51)397,007Outaouaisc

28.1555.942.628,448 (19.27)147,634Abitibi-Témiscamingue

15.8061.440.317,767 (19.59)90,717Côte-Nord

11.8582.784.524,933 (27.56)90,456Gaspésie-Îles-de-la-
Madeleine

23.3835.9728.594,012 (21.92)428,969Chaudière-Appalaches

30.2133.911786.977,532 (17.64)439,583Laval

25.8747.0041.995,694 (18.56)515,727Lanaudière

36.2037.2430.2117,429 (18.92)620,648Laurentides

33.7831.2671.4266,729 (18.74)1,423,109Montérégie

aThe regions are ordered by official region numbers.
bProportion of the regional population living in dissemination areas that ranked in the bottom 40% (quintiles 4 to 5) of the province for material or
social deprivation indices in the 2016 census. Absolute values not included to avoid confusion with 2019 data.
cItalics indicate the implementation site.

JMIR Res Protoc 2025 | vol. 14 | e66976 | p. 4https://www.researchprotocols.org/2025/1/e66976
(page number not for citation purposes)

Carrier et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Table 2. Key suicide-related characteristics of Quebec’s 15 health regions with a population of at least 50,000 individuals [32-35].

ERd visits for suicide at-
tempt rate per 100,000

(age-adjustedc), average
of the years 2016 to 2019

Female suicide rate
per 100,000 (age-ad-

justedc), average of
the years 2016 to
2019

Male suicide rate per
100,000 (age-adjust-

edc), average of the
years 2016 to 2019

Suicide rate per
100,000 (age-adjust-

edc), average of the
years 2016 to 2019

Primary care physi-
cian ratio per 1000,

2019 to 2020bHealth regiona

27.45.722.614.10.85Bas-Saint-Laurent

36.75.625.515.70.82Saguenay–Lac-Saint-Jean

75.16.720.713.70.83Capitale-Nationale

12.97.522.615.10.73Mauricie et Centre-du-
Québec

56.97.021.914.40.78Estrie

42.35.914.310.00.76Montréal

46.86.424.915.50.72Outaouaise

63.814.329.221.80.78Abitibi-Témiscamingue

81.57.926.717.40.73Côte-Nord

33.78.729.319.01.14Gaspésie-Îles-de-la-
Madeleine

31.08.825.317.20.71Chaudière-Appalaches

46.53.312.67.80.71Laval

30.94.022.213.10.65Lanaudière

34.86.523.915.20.65Laurentides

102.75.917.611.70.63Montérégie

aThe regions are ordered by official region numbers.
bThe financial year starts on April 1 and ends on March 31.
cDue to discrepancies between data sources, population structure for age adjustment uses 2011 data for suicide rates and 2016 data for emergency room
visits. We will ensure a uniform age adjustment methodology when reporting study results.
dER: emergency room.
eItalics indicate the implementation site.

With a population of 397,007 in 2019, Outaouais was Quebec’s
10th most populous health region, with the second lowest
proportion of residents aged 65 years or more at 16.5%
(n=65,561) [32]. Its population density was the seventh lowest
[33]. To compare regions’ economic and social profiles, we
used the 2016 Canadian material and social deprivation indices,
which are indicators compiled at the neighborhood level after
each national census [36,37]. Material deprivation is based on
median income, educational attainment, and employment,
whereas social deprivation accounts for the proportion of people
living alone; those who are separated, divorced, or widowed;
and single-parent households [36]. In 2016, 37.74%
(139,740/370,300) of the population of Outaouais lived in more
materially deprived neighborhoods (sixth rank), and 42.62%
(157,835/370,300) lived in more socially deprived
neighborhoods (14th rank) [34].

The public health and social services of Outaouais have been
under the jurisdiction of a single regional authority since 2015
[38]. This is also the case for most regions included in Tables
1 and 2, except for the following: Capitale-Nationale (n=2
distinct health authorities), Montréal (n=10), Côte-Nord (n=2),
Gaspésie-Îles-de-la-Madeleine (n=2), and Montérégie (n=3).
In the 2019 to 2020 financial year, 437 general practitioners

billed universal health insurance of Quebec for services provided
in Outaouais, with two-thirds using primary care–specific codes
(Données de facturation RAMQ des médecins omnipraticiens,
unpublished data, December 2023). This corresponds to 0.72
primary care physicians per 1000 residents (sixth rank). From
2016 to 2019, age-adjusted suicide rate of Outaouais averaged
15.5 per 100,000 overall (11th rank), 24.9 per 100,000 among
male individuals (11th rank), and 6.4 per 100,000 among female
individuals (seventh rank) (l’Infocentre de santé publique,
unpublished data, November 2023). The average rate of
hospitalizations for suicide attempts in Outaouais was 53.4 per
100,000 from 2016 to 2019 (eighth rank), and the average rate
of ER visits for suicide attempts was 46.8 per 100,000 (10th
rank) [35].

Brest Métropole and Control Sites
Brest Métropole, located in the Finistère department and the
Brittany region, is one of the 21 French metropolises,
geographically defined entities described as public institutions
for intermunicipal cooperation comprising varying numbers of
individual communes [39,40]. Excluding areas that have been
given a special status under French law, Brest Métropole is one
of the 19 metropolises with a similar status, the others of which
will serve as control sites [39]. Given that we are currently
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working with a national public health agency of France, Santé
publique France, to extract data at the metropolis level, we could
not include it in table form for this paper. In 2019, the population
of Brest Métropole was 211,156, making it the least populated
among French metropolises [40,41]. The 8 communes of Brest
Métropole also represented the lowest number of constituent
municipalities compared to other metropolises, which ranged
from 12 to 90 [40]. As of January 1, 2020, based on 2019
population and territorial data, Brest Métropole ranked 11th out
of 19 for the proportion of inhabitants aged 65 years or more
at 18.3% and ninth for population density with 967 inhabitants
per square kilometer [42].

Outcomes and Data Sources
Primary outcomes, which include the suicide mortality rates,
hospitalization rates for suicide attempts, and ER visit rates for
suicide attempts, will be obtained monthly across 3 phases:
preimplementation (September 2015 to August 2020),
implementation (September 2020 to August 2022), and
postimplementation (September 2022 to August 2024) phases.
Data will be collected for both the implementation and control
sites in both countries.

We will access Quebec data from the Integrated Chronic Disease
Surveillance System database available at the Institut national
de santé publique du Québec (INSPQ) [43]. In Quebec, suicide
deaths are recorded in the Registre des évènements
démographiques–Fichier des décès database and correspond to
the International Classification of Diseases, 10th Revision
(ICD-10) codes X60 to X84 and Y87.0 [35]. Data on
hospitalizations for suicide attempts are recorded in the
Maintenance et exploitation des données pour l’étude de la
clientèle hospitalière system and correspond to ICD-10 codes
X60 to X84 and Y87.0. We will only consider hospitalization
cases when acute care is the documented reason for admission
[35]. ER visits for suicide attempts are recorded in the Banque
de données communes des urgences, which includes suicide
attempts as one of the options that may be selected as the visits’
main reason by the nursing staff during triage [35]. For rate
calculations, we will use the regional population per calendar
year from official data published by the Ministère de la Santé
et des Services sociaux du Québec [32]. We will benefit from
technical support through collaboration with the INSPQ to
ensure access to the most appropriate data sources and validate
our data extraction procedures.

We will access France data through the Direction de la
recherche, des études et des statistiques, a branch of the French
Ministry of Health managing the national health data system
(système national de données de santé) [44]. In France, suicide
deaths are recorded by the Centre d’épidémiologie sur les causes
médicales de décès and correspond to ICD-10 codes X60 to
X84 [45]. Data on hospitalizations for suicide attempts are
available from the Programme de Médicalisation des Systèmes
d’Information and correspond to ICD-10 codes X60 to X84
[45]. ER visits for suicide attempts are available in the Oscour
database of ER data and correspond to ICD-10 codes X60 to
X84, excluding X65 (self-intoxication with alcohol), but
including other intoxication-related codes selected by a panel
of French experts [45]. For rate calculations, we will use

metropolis-level data for each calendar year from the Institut
national de la statistique et des études économiques. We will
collaborate with Santé publique France for technical support to
ensure access to the most appropriate data sources and to
validate our data extraction procedures.

Control Sites Selection
Including control sites enables comparison to a counterfactual
scenario where the context is similar in all respects except for
the CQFD-I strategies. This approach reflects the hypothetical
outcomes if the program had not been implemented [24].
Considering that our main hypothesis does not depend on the
characteristics of control sites, we will pool all sites within a
single control group for the primary analyses. However, we also
hypothesized that study results will be sensitive to control site
selection. Therefore, we will conduct sensitivity analyses
informed by area characteristics expected to influence
population-level suicidal behaviors throughout the program
implementation. Some relevant area-level data for’ the health
regions of Quebec are presented in Tables 1 and 2, and similar
indicators are being extracted for French metropolises. Several
of these indicators have been used as matching variables in
previous studies cited in the Introduction section, that is,
population size, population density or remoteness, relative
socioeconomic disadvantage, general physicians’ availability,
and past suicide rates [19-21]. Given that some suicide
prevention programs have found differences based on age groups
and sex, we also considered the proportion of the population
aged 65 years or older and sex-specific suicide rates. We
included the rates of ER visits for suicide attempts as a potential
indication of area-specific differences in service use that would
interact with the CQFD-I program’s strategies.

Statistical Methods
We will use the software Stata (StataCorp LLC) to analyze data
with a segmented time series model in 3 phases
(preimplementation, implementation, and postimplementation
phases) and 2 arms (intervention and control areas), conforming
to the following equation [27]: Yt = β0 + β1Tt + β2Xi + β3Xp +
β4(Tt – ti)Xi + β5(Tt – tp)Xp + β6G + β7GTt + β8GXi + β9GXp

+ β10G(Tt – ti)Xi + β11G(Tt – tp)Xp + εtG. In this equation, Tt is
the time elapsed since the beginning of the preimplementation
period (September 1, 2015); Xi and Xp are dummy variables,
respectively representing the implementation and
postimplementation phases (X=1 during this phase and X=0
during other phases); ti and tp are the first time points of the
implementation and postimplementation phases; G=1 for cases
and G=0 for controls; and εtG represents random error that
combines εt1 for cases and εt0 for controls.

For all 3 outcome variables (suicide mortality, hospitalizations
for suicide attempts, and ER visits for suicide attempts), we will
generate monthly rates for each of the cases and control areas
throughout the study period (September 2015 to August 2024,
n=120 months). For our main analyses, we will adjust monthly
rates by age and sex using direct standardization based on yearly
data, with the year 2019 serving as the reference population for
each implementation site. We will fit the above model using
ordinary least square regression, with β0 through β5 included
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as pooled values between control areas. We will test for
autocorrelation up to 12 lags to account for potential seasonality
in our monthly data and adjust the model as per the results. In
case of seasonality effect, we will also attempt using Fourier
terms or flexible spline functions to fit the data better [46]. In
our main analysis for each implementation site, we will treat
the implementation phase as a transition period [47] and isolate
the program-specific effects: (1) change in rates between the
preimplementation and the postimplementation phases (β8 +
β9), and (2) change in trend between the preimplementation and
the postimplementation phases (β10 + β11).

For sensitivity analysis, we will replicate the calculations
described in this section with various combinations of control
areas pooled within the control group. These exploratory
analyses will consider various cutoffs for each of the indicators
presented in Tables 1 and 2 as potential criteria for control
selection. In addition, we will use any information available at
the time of data analysis to identify other suicide prevention
programs or services that may have differentially impacted the
implementation sites or specific control areas, and to justify
testing other combinations of control groups. Furthermore, we
will test alternative time series models, including 2 phases
instead of 3, using bimonthly and trimonthly rather than monthly
data, and stratifying by sex and age groups when allowed by
power considerations. We will clearly report these analyses as
exploratory to avoid distracting from the main study results.

Statistical Power
For the Outaouais region (n=397,007), the statistical power to
detect a 20% decrease from the 2016 to 2019 averages at α=.05
would be 33.1% for suicide mortality, 85.7% for
hospitalizations, and 80.4% for ER visits [48]. We do not yet
have access to suicidal behavior data specifically for Brest
Métropole; however, we estimated the statistical power based
on its 2019 population (n=211,156) and published data about
the Finistère department as a whole: the suicide rate was 23.4
per 100,000 in 2015 and the hospitalization rate was 227.8 per
100,000 in 2017 [45]. From this lower population but
considerably higher rates of suicidal behaviors, the statistical
power to detect a 20% decrease at α=.05 in Brest Métropole
would be 26.8% for suicide mortality and 99.7% for
hospitalizations. We did not find a reported rate of ER visits
for suicide attempts in Finistère for the same period; however,
cursory calculations indicate a base rate approximating 130 per
100,000 and a statistical power higher than 90%.

Given the low incidence of suicide in the general population,
statistical power is often an issue when conducting pre-post rate
comparisons. This has been reported as a justification to
aggregate suicide mortality and suicide attempts in OSPI-Europe
[12]. However, the statistical power benefits of variables
aggregation would be marginal compared to including
hospitalizations and ER visit rates as distinct primary outcomes,
both of which can be assessed with satisfactory statistical power.
Moreover, interrupted time series will provide additional
benefits relating to the statistical power of this study in two
important ways: (1) including a high number of repeated
observations (n=120 months) [49] and (2) assessing the
intervention effect on the outcome slope in addition to their

level [50]. Considering the very different implications of death
rates and indicators influenced by service use, we will analyze
each primary outcome separately.

Ethical Considerations
Evaluation of the CQFD-I program was approved by the
research ethics board of the Centre intégré de santé et de services
sociaux de l'Outaouais in May 2021 (2020-305_171) and by
the Comité d’éthique de Brest in March 2023 (B2023CE.18).
No consent to participate is required as we will exclusively
interact with nonidentifying data in the context of official
procedures overseen by governmental bodies in both
implementation jurisdictions. We will only extract and report
data aggregated at the population level. This outcome evaluation
will thus constitute a minimal-risk project for all individuals
involved, with no risk to the privacy or confidentiality of any
participant. Additional precautions will be undertaken as
required by the public agencies providing access to data in
Quebec and France.

Results

The CQFD-I program was conceptualized and refined from
2014 to 2020 through a series of meetings and negotiations
between the 2 international partners, culminating in a version
suited for implementation in Quebec and France despite
differences in their medical and psychosocial service structures.
The CQFD-I program’s timeline includes 3 phases:
preimplementation (2015 to 2020), implementation (2020 to
2022), and postimplementation (2022 to 2024) phases. The
implementation phase commenced on September 1, 2020,
marked by the initial official meetings held within that month
to brief stakeholders on the program’s strategies. Considering
that (1) Brest Métropole was constituted in January 2015 [39]
and (2) a law initiating a major health and social services reform
was passed in Quebec in February 2015 [51], we define
September 1, 2015, as the beginning of the preimplementation
phase of the study. This 5-year period for data collection was
established to ensure a sufficiently long baseline to reflect
changes in policy. All 5 strategies of the CQFD-I program were
fully implemented by September 1, 2022, marking the beginning
of the postimplementation phase. For evaluation purposes,
August 31, 2024, will be the last day of the postimplementation
phase.

This project is funded by the Ministère de la Santé et des
Services Sociaux du Québec, with access to data and expertise
representing in-kind contributions from Santé publique France
and INSPQ. Under the responsibility of the first author, data
will be collected from public health databases in September
2027 to account for the delays necessary to confirm suicide
deaths in official registers. Data analysis will be performed from
September 2027 to June 2028.

Discussion

Anticipated Findings
In this paper, we present the study protocol for the outcome
evaluation of the CQFD-I program, a multimodal suicide
prevention program currently implemented in 2 sites, that is,
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Brest Métropole in Brittany, France, and the Outaouais region
in Quebec, Canada. We hypothesize that after 2 years of the
CQFD-I program’s implementation, there will be a 20%
reduction in suicide mortality, hospitalizations due to suicide
attempts, and ER visits for suicide attempts compared to control
sites. Through this study, we will generate data for the first time
on the effects of implementing a multimodal suicide prevention
program at the population level in 2 countries not exclusively
located in Europe. In addition to its general contribution to
currently limited knowledge about the effects of multimodal
suicide prevention programs, this study represents a proof of
concept of sharing international resources to design a program
targeting populations speaking a common language but residing
in very different jurisdictions. Accordingly, positive results
from this study would have profound implications on the
potential to leverage international partnerships to disseminate
best practices in suicide prevention, a promising avenue for
low-income countries and underserved linguistic minority
groups.

One limitation of this protocol is the reliance on administrative
databases to ascertain suicide-related outcomes. While this
allows for long-term follow-up across implementation phases
and ensures comparable data quality between implementation
and control sites, it may limit the interpretability of results. For
instance, Quebec includes ICD-10 code Y87.0 (sequelae of
intentional self-harm, assault, and events of undetermined intent)
for suicide attempts, whereas French databases do not. Even
within jurisdictions, definitions differ: in Quebec, suicide
attempt hospitalizations are coded with ICD-10, while ER visits
rely on triage-based clinical judgment. To address these
discrepancies, we will avoid assuming data source equivalence.
First, suicide attempt rates will only be compared within the
same jurisdiction. Second, each outcome—suicide mortality,

hospitalizations, and ER visits—will be analyzed separately
rather than combined for statistical power. While we expect all
outcomes to decrease if the CQFD-I program is effective,
reductions in only some outcomes would still be valuable results
and warrant further research.

Conclusions
Results may guide future research by offering valuable insights
into directing suicide prevention efforts for geographically
defined populations. The CQFD-I program created opportunities
for participants from 2 distinct jurisdictions to reflect on the
unique aspects of the health and social services systems and
challenge assumptions that might otherwise limit their ability
to innovate in suicide prevention. Program development and
implementation benefited from sharing expertise and resources;
however, they also highlighted new challenges for researchers
to address regarding the operationalization and integration of
suicide prevention strategies at the subnational level. Each of
the CQFD-I program’s components had to be designed and
operationalized to accommodate implementation in 2 distinct
jurisdictions, a task that involved both anticipated and
unforeseen challenges. The web portal required tailored
promotional strategies aligned with local information
consumption habits, demanding creativity from program
implementers. Dissemination of the depression training program
had to meet the high continuing education standards of primary
care physicians, while suicide assessment and management
training needed to be adapted to the staff training approaches
of existing organizations. Standardizing postcrisis outreach and
outpatient monitoring required a thorough understanding of
clinical and managerial practices across multiple disciplines
and institutions. The program’s implementation will be the topic
of an upcoming paper that will go hand in hand with the results
of the study described in this protocol.

Acknowledgments
The authors would like to thank all their collaborators in both implementation sites at the local, regional, and national levels. This
study would not be possible without their unwavering dedication to suicide prevention and continuous support for the research
team. They would also like to thank their collaborators at the Institut national de la santé publique du Québec and Santé publique
France for sharing their invaluable expertise to ensure that the Coopération Québec-France contre la Dépression et l’isolement
program’s outcome evaluation will make valid use of a very complex array of public health–related data sources. This project is
funded by the Ministère de la Santé et des Services Sociaux du Québec.

Data Availability
The datasets analyzed during this study will be available as permitted and recommended by the public health organizations that
will provide access to these data, that is, the Institut national de la santé publique du Québec and Santé publique France.

Authors' Contributions
MS and MW were involved in designing the Coopération Québec-France contre la Dépression et l’Isolement program. JDC and
MS conceptualized and wrote the initial proposal for the program evaluation. JDC and MCG wrote the first draft of this paper.
MW, KD, MO, SB, and CL contributed to refining the study design through program and methodological expertise. All authors
contributed to the revision of this paper and read and approved the final manuscript.

Conflicts of Interest
None declared.

References

JMIR Res Protoc 2025 | vol. 14 | e66976 | p. 8https://www.researchprotocols.org/2025/1/e66976
(page number not for citation purposes)

Carrier et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


1. Preventing suicide: a global imperative. World Health Organization. Aug 17, 2014. URL: https://www.who.int/publications/
i/item/9789241564779 [accessed 2025-07-31]

2. Suicide. World Health Organization. URL: https://www.who.int/news-room/fact-sheets/detail/suicide [accessed 2023-11-04]
3. Mann JJ, Michel CA, Auerbach RP. Improving suicide prevention through evidence-based strategies: a systematic review.

Am J Psychiatry. Jul 2021;178(7):611-624. [FREE Full text] [doi: 10.1176/appi.ajp.2020.20060864] [Medline: 33596680]
4. LIVE LIFE: an implementation guide for suicide prevention in countries. World Health Organization. Jun 17, 2021. URL:

https://www.who.int/publications/i/item/9789240026629 [accessed 2025-07-31]
5. Krishnamoorthy S, Mathieu S, Ross V, Armstrong G, Kõlves K. What are complex interventions in suicide research?

Definitions, challenges, opportunities, and the way forward. Int J Environ Res Public Health. Jul 14, 2022;19(14):8591.
[FREE Full text] [doi: 10.3390/ijerph19148591] [Medline: 35886443]

6. Hofstra E, van Nieuwenhuizen C, Bakker M, Özgül D, Elfeddali I, de Jong SJ, et al. Effectiveness of suicide prevention
interventions: a systematic review and meta-analysis. Gen Hosp Psychiatry. Mar 2020;63:127-140. [doi:
10.1016/j.genhosppsych.2019.04.011] [Medline: 31078311]

7. Altavini CS, Asciutti AP, Solis AC, Wang YP. Revisiting evidence of primary prevention of suicide among adult populations:
a systematic overview. J Affect Disord. Jan 15, 2022;297:641-656. [doi: 10.1016/j.jad.2021.10.076] [Medline: 34728288]

8. Linskens EJ, Venables NC, Gustavson AM, Sayer NA, Murdoch M, MacDonald R, et al. Population- and community-based
interventions to prevent suicide. Crisis. Jul 2023;44(4):330-340. [doi: 10.1027/0227-5910/a000873] [Medline: 36052582]

9. Hegerl U, Wittenburg L, European Alliance Against Depression Consortium. Focus on mental health care reforms in Europe:
the European alliance against depression: a multilevel approach to the prevention of suicidal behavior. Psychiatr Serv. May
2009;60(5):596-599. [doi: 10.1176/ps.2009.60.5.596] [Medline: 19411345]

10. Hegerl U, Heinz I, O'Connor A, Reich H. The 4-level approach: prevention of suicidal behaviour through community-based
intervention. Front Psychiatry. Dec 2, 2021;12:760491. [FREE Full text] [doi: 10.3389/fpsyt.2021.760491] [Medline:
34925092]

11. Hegerl U, Mergl R, Havers I, Schmidtke A, Lehfeld H, Niklewski G, et al. Sustainable effects on suicidality were found
for the Nuremberg alliance against depression. Eur Arch Psychiatry Clin Neurosci. Aug 17, 2010;260(5):401-406. [doi:
10.1007/s00406-009-0088-z] [Medline: 19921299]

12. Hegerl U, Maxwell M, Harris F, Koburger N, Mergl R, Székely A, et al. Prevention of suicidal behaviour: results of a
controlled community-based intervention study in four European countries. PLoS One. Nov 11, 2019;14(11):e0224602.
[FREE Full text] [doi: 10.1371/journal.pone.0224602] [Medline: 31710620]

13. Hübner-Liebermann B, Neuner T, Hegerl U, Hajak G, Spiessl H. Reducing suicides through an alliance against depression?
Gen Hosp Psychiatry. Sep 2010;32(5):514-518. [doi: 10.1016/j.genhosppsych.2010.06.008] [Medline: 20851273]

14. Köhler J, Heinz I, Mergl R, Elsner A, Hegerl U. The German Alliance Against Depression and suicide rates: a retrospective
analysis. PLoS One. Jul 1, 2021;16(7):e0254133. [FREE Full text] [doi: 10.1371/journal.pone.0254133] [Medline: 34197545]

15. Mergl R, Heinz I, Allgaier AK, Hegerl U. Munich alliance against depression: effects of a community-based four-level
intervention program on suicide rates. Crisis. Jul 2023;44(4):300-308. [FREE Full text] [doi: 10.1027/0227-5910/a000870]
[Medline: 35757934]

16. Székely A, Konkolÿ Thege B, Mergl R, Birkás E, Rózsa S, Purebl G, et al. How to decrease suicide rates in both genders?
An effectiveness study of a community-based intervention (EAAD). PLoS One. Sep 23, 2013;8(9):e75081. [doi:
10.1371/journal.pone.0075081] [Medline: 24086443]

17. Gordon RSJ. An operational classification of disease prevention. Public Health Rep. 1983;98(2):107-109. [FREE Full text]
[Medline: 6856733]

18. Haggerty RJ, Committee on Prevention of Mental Disorders. Reducing Risks for Mental Disorders: Frontiers for Preventive
Intervention Research. Washington, DC. National Academies Press; 1994.

19. Morgan AJ, Roberts R, Mackinnon AJ, Reifels L. The effectiveness of an Australian community suicide prevention networks
program in preventing suicide: a controlled longitudinal study. BMC Public Health. Oct 19, 2022;22(1):1945. [FREE Full
text] [doi: 10.1186/s12889-022-14331-1] [Medline: 36261796]

20. Collings S, Jenkin G, Stanley J, McKenzie S, Hatcher S. Preventing suicidal behaviours with a multilevel intervention: a
cluster randomised controlled trial. BMC Public Health. Jan 16, 2018;18(1):140. [doi: 10.1186/s12889-018-5032-6] [Medline:
29338723]

21. Ono Y, Sakai A, Otsuka K, Uda H, Oyama H, Ishizuka N, et al. Effectiveness of a multimodal community intervention
program to prevent suicide and suicide attempts: a quasi-experimental study. PLoS One. Oct 9, 2013;8(10):e74902. [FREE
Full text] [doi: 10.1371/journal.pone.0074902] [Medline: 24130673]

22. Nakanishi M, Endo K, Ando S, Nishida A. The Impact of Suicide Prevention Act (2006) on suicides in Japan. Crisis. Jan
2020;41(1):24-31. [doi: 10.1027/0227-5910/a000599] [Medline: 31066309]

23. Penfold RB, Zhang F. Use of interrupted time series analysis in evaluating health care quality improvements. Acad Pediatr.
Nov 2013;13(6 Suppl):S38-S44. [doi: 10.1016/j.acap.2013.08.002] [Medline: 24268083]

24. Lopez Bernal J, Cummins S, Gasparrini A. The use of controls in interrupted time series studies of public health interventions.
Int J Epidemiol. Dec 01, 2018;47(6):2082-2093. [doi: 10.1093/ije/dyy135] [Medline: 29982445]

JMIR Res Protoc 2025 | vol. 14 | e66976 | p. 9https://www.researchprotocols.org/2025/1/e66976
(page number not for citation purposes)

Carrier et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://www.who.int/publications/i/item/9789241564779
https://www.who.int/publications/i/item/9789241564779
https://www.who.int/news-room/fact-sheets/detail/suicide
https://europepmc.org/abstract/MED/33596680
http://dx.doi.org/10.1176/appi.ajp.2020.20060864
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33596680&dopt=Abstract
https://www.who.int/publications/i/item/9789240026629
https://www.mdpi.com/resolver?pii=ijerph19148591
http://dx.doi.org/10.3390/ijerph19148591
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35886443&dopt=Abstract
http://dx.doi.org/10.1016/j.genhosppsych.2019.04.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31078311&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2021.10.076
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34728288&dopt=Abstract
http://dx.doi.org/10.1027/0227-5910/a000873
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36052582&dopt=Abstract
http://dx.doi.org/10.1176/ps.2009.60.5.596
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19411345&dopt=Abstract
https://europepmc.org/abstract/MED/34925092
http://dx.doi.org/10.3389/fpsyt.2021.760491
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34925092&dopt=Abstract
http://dx.doi.org/10.1007/s00406-009-0088-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19921299&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0224602
http://dx.doi.org/10.1371/journal.pone.0224602
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31710620&dopt=Abstract
http://dx.doi.org/10.1016/j.genhosppsych.2010.06.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20851273&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0254133
http://dx.doi.org/10.1371/journal.pone.0254133
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34197545&dopt=Abstract
https://econtent.hogrefe.com/doi/10.1027/0227-5910/a000870?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1027/0227-5910/a000870
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35757934&dopt=Abstract
http://dx.doi.org/10.1371/journal.pone.0075081
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24086443&dopt=Abstract
https://europepmc.org/abstract/MED/6856733
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6856733&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-022-14331-1
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-022-14331-1
http://dx.doi.org/10.1186/s12889-022-14331-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36261796&dopt=Abstract
http://dx.doi.org/10.1186/s12889-018-5032-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29338723&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0074902
https://dx.plos.org/10.1371/journal.pone.0074902
http://dx.doi.org/10.1371/journal.pone.0074902
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24130673&dopt=Abstract
http://dx.doi.org/10.1027/0227-5910/a000599
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31066309&dopt=Abstract
http://dx.doi.org/10.1016/j.acap.2013.08.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24268083&dopt=Abstract
http://dx.doi.org/10.1093/ije/dyy135
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29982445&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


25. Hudson J, Fielding S, Ramsay CR. Methodology and reporting characteristics of studies using interrupted time series design
in healthcare. BMC Med Res Methodol. Jul 4, 2019;19(1):137. [FREE Full text] [doi: 10.1186/s12874-019-0777-x]

26. Handley MA, Lyles CR, McCulloch C, Cattamanchi A. Selecting and improving quasi-experimental designs in effectiveness
and implementation research. Annu Rev Public Health. May 01, 2018;39(1):5-25. [FREE Full text] [doi:
10.1146/annurev-publhealth-040617-014128] [Medline: 29328873]

27. Zhang B, Liu W, Lemon SC, Barton BA, Fischer MA, Lawrence C, et al. Design, analysis, power, and sample size calculation
for three-phase interrupted time series analysis in evaluation of health policy interventions. J Eval Clin Pract. Jul 19,
2020;26(3):826-841. [FREE Full text] [doi: 10.1111/jep.13266] [Medline: 31429175]

28. Des Jarlais DC, Lyles C, Crepaz N, TREND Group. Improving the reporting quality of nonrandomized evaluations of
behavioral and public health interventions: the TREND statement. Am J Public Health. Mar 2004;94(3):361-366. [doi:
10.2105/ajph.94.3.361] [Medline: 14998794]

29. Quebec-France Cooperation Against Depression and Isolation (CQFDI) homepage. Quebec-France Cooperation Against
Depression and Isolation (CQFDI). URL: https://mieuxdansmatete.org/ [accessed 2025-02-28]

30. Duhem S, Berrouiguet S, Debien C, Ducrocq F, Demarty AL, Messiah A, et al. Combining brief contact interventions
(BCI) into a decision-making algorithm to reduce suicide reattempt: the VigilanS study protocol. BMJ Open. Oct 23,
2018;8(10):e022762. [FREE Full text] [doi: 10.1136/bmjopen-2018-022762] [Medline: 30355792]

31. Boisrond O, Gougoux S, Langué DJ, Babin A. La gestion par trajectoire de soins et de services: guide théorique et pratique.
CIUSSS du Nord-de-l’Île-de-Montréal. Jan 2019. URL: https://cdn.ciusssnordmtl.ca/documents/Menu/Votre_CIUSSS/
Documentation/Gestion_clinique/La_gestion_par_trajectoire_de_soins_et_de_services_guide_theorique_et_pratique.pdf
[accessed 2025-07-31]

32. Estimations et projections de population par territoire sociosanitaire. Gouvernement du Québec. URL: https://publications.
msss.gouv.qc.ca/msss/document-001617/ [accessed 2023-04-05]

33. Cartes régionales des réseaux territoriaux de services. Gouvernement du Québec. URL: https://publications.msss.gouv.qc.ca/
msss/document-001639/ [accessed 2023-10-28]

34. Indice de défavorisation matérielle et sociale. Institut National de Santé Publique du Québec. URL: https://www.inspq.qc.ca/
defavorisation/indice-de-defavorisation-materielle-et-sociale [accessed 2025-07-31]

35. Lévesque P, Rassy J, Genest C. Le suicide au Québec : 1981 à 2019 — mise à jour 2022. Institut National de Santé Publique
du Québec. 2022. URL: https://www.inspq.qc.ca/sites/default/files/publications/2842-suicide-quebec-2022.pdf [accessed
2025-07-31]

36. Gamache P, Hamel D. Les défis de la mise à jour de l’indice de défavorisation avec les données du recensement de 2011
et de l’Enquête nationale auprès des ménages (ENM). Institut National de Santé Publique du Québec. 2017. URL: https:/
/www.inspq.qc.ca/publications/2202 [accessed 2025-07-31]

37. Pampalon R, Hamel D, Gamache P, Raymond G. Un indice de défavorisation pour la planification de la santé au Canada.
Maladies Chroniques Canada. 2009;29(4):199-213. [FREE Full text] [doi: 10.24095/hpcdp.29.4.05f]

38. Régions sociosanitaires du Québec. Ministère de la Santé et des Services Sociaux. URL: https://www.msss.gouv.qc.ca/
reseau/regions-sociosanitaires-du-quebec/ [accessed 2023-04-12]

39. Qu'est-ce qu'une métropole ? Vie Publique. URL: http://www.vie-publique.fr/fiches/20129-quest-ce-quune-metropole
[accessed 2023-04-12]

40. Liste et composition des EPCI à fiscalité propre. République Française. URL: https://www.collectivites-locales.gouv.fr/
institutions/liste-et-composition-des-epci-fiscalite-propre [accessed 2023-04-12]

41. Comprendre les populations légales. Institut National de la Statistique et des Études Économiques. URL: https://www.
insee.fr/fr/information/2553979 [accessed 2023-12-22]

42. Statistiques et études. Institut National de la Statistique et des Études Économiques. URL: https://www.insee.fr/fr/statistiques
[accessed 2024-03-09]

43. Système intégré de surveillance des maladies chroniques du Québec (SISMACQ). Institut National de Santé Publique du
Québec. URL: https://www.inspq.qc.ca/boite-outils-pour-la-surveillance-post-sinistre-des-impacts-sur-la-sante-mentale/
systemes-de-surveillance/systeme-integre-de-surveillance-des-maladies-chroniques-du-quebec-sismacq [accessed 2022-08-24]

44. Le système national des données de santé (SNDS) et l’accès aux données de santé. République Française. URL: https:/
/drees.solidarites-sante.gouv.fr/sources-outils-et-enquetes/
le-systeme-national-des-donnees-de-sante-snds-et-lacces-aux-donnees-de [accessed 2022-08-24]

45. Bulletin de santé publique conduites suicidaires en Bretagne. Santé Publique France. 2019. URL: https://www.
santepubliquefrance.fr/content/download/50335/1087047?version=1 [accessed 2025-07-31]

46. Bhaskaran K, Gasparrini A, Hajat S, Smeeth L, Armstrong B. Time series regression studies in environmental epidemiology.
Int J Epidemiol. Aug 2013;42(4):1187-1195. [FREE Full text] [doi: 10.1093/ije/dyt092] [Medline: 23760528]

47. Lopez Bernal J, Soumerai S, Gasparrini A. A methodological framework for model selection in interrupted time series
studies. J Clin Epidemiol. Dec 2018;103:82-91. [doi: 10.1016/j.jclinepi.2018.05.026] [Medline: 29885427]

48. Post-hoc power calculator. ClinCalc. URL: https://clincalc.com/stats/Power.aspx [accessed 2023-06-14]

JMIR Res Protoc 2025 | vol. 14 | e66976 | p. 10https://www.researchprotocols.org/2025/1/e66976
(page number not for citation purposes)

Carrier et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-019-0777-x
http://dx.doi.org/10.1186/s12874-019-0777-x
https://www.annualreviews.org/content/journals/10.1146/annurev-publhealth-040617-014128?crawler=true&mimetype=application/pdf
http://dx.doi.org/10.1146/annurev-publhealth-040617-014128
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29328873&dopt=Abstract
https://europepmc.org/abstract/MED/31429175
http://dx.doi.org/10.1111/jep.13266
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31429175&dopt=Abstract
http://dx.doi.org/10.2105/ajph.94.3.361
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14998794&dopt=Abstract
https://mieuxdansmatete.org/
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=30355792
http://dx.doi.org/10.1136/bmjopen-2018-022762
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30355792&dopt=Abstract
https://cdn.ciusssnordmtl.ca/documents/Menu/Votre_CIUSSS/Documentation/Gestion_clinique/La_gestion_par_trajectoire_de_soins_et_de_services_guide_theorique_et_pratique.pdf
https://cdn.ciusssnordmtl.ca/documents/Menu/Votre_CIUSSS/Documentation/Gestion_clinique/La_gestion_par_trajectoire_de_soins_et_de_services_guide_theorique_et_pratique.pdf
https://publications.msss.gouv.qc.ca/msss/document-001617/
https://publications.msss.gouv.qc.ca/msss/document-001617/
https://publications.msss.gouv.qc.ca/msss/document-001639/
https://publications.msss.gouv.qc.ca/msss/document-001639/
https://www.inspq.qc.ca/defavorisation/indice-de-defavorisation-materielle-et-sociale
https://www.inspq.qc.ca/defavorisation/indice-de-defavorisation-materielle-et-sociale
https://www.inspq.qc.ca/sites/default/files/publications/2842-suicide-quebec-2022.pdf
https://www.inspq.qc.ca/publications/2202
https://www.inspq.qc.ca/publications/2202
https://www.canada.ca/content/dam/phac-aspc/migration/phac-aspc/publicat/hpcdp-pspmc/29-4/pdf/cdic-29-4-05-fra.pdf
http://dx.doi.org/10.24095/hpcdp.29.4.05f
https://www.msss.gouv.qc.ca/reseau/regions-sociosanitaires-du-quebec/
https://www.msss.gouv.qc.ca/reseau/regions-sociosanitaires-du-quebec/
http://www.vie-publique.fr/fiches/20129-quest-ce-quune-metropole
https://www.collectivites-locales.gouv.fr/institutions/liste-et-composition-des-epci-fiscalite-propre
https://www.collectivites-locales.gouv.fr/institutions/liste-et-composition-des-epci-fiscalite-propre
https://www.insee.fr/fr/information/2553979
https://www.insee.fr/fr/information/2553979
https://www.insee.fr/fr/statistiques
https://www.inspq.qc.ca/boite-outils-pour-la-surveillance-post-sinistre-des-impacts-sur-la-sante-mentale/systemes-de-surveillance/systeme-integre-de-surveillance-des-maladies-chroniques-du-quebec-sismacq
https://www.inspq.qc.ca/boite-outils-pour-la-surveillance-post-sinistre-des-impacts-sur-la-sante-mentale/systemes-de-surveillance/systeme-integre-de-surveillance-des-maladies-chroniques-du-quebec-sismacq
https://drees.solidarites-sante.gouv.fr/sources-outils-et-enquetes/le-systeme-national-des-donnees-de-sante-snds-et-lacces-aux-donnees-de
https://drees.solidarites-sante.gouv.fr/sources-outils-et-enquetes/le-systeme-national-des-donnees-de-sante-snds-et-lacces-aux-donnees-de
https://drees.solidarites-sante.gouv.fr/sources-outils-et-enquetes/le-systeme-national-des-donnees-de-sante-snds-et-lacces-aux-donnees-de
https://www.santepubliquefrance.fr/content/download/50335/1087047?version=1
https://www.santepubliquefrance.fr/content/download/50335/1087047?version=1
https://europepmc.org/abstract/MED/23760528
http://dx.doi.org/10.1093/ije/dyt092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23760528&dopt=Abstract
http://dx.doi.org/10.1016/j.jclinepi.2018.05.026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29885427&dopt=Abstract
https://clincalc.com/stats/Power.aspx
http://www.w3.org/Style/XSL
http://www.renderx.com/


49. Zhang F, Wagner AK, Ross-Degnan D. Simulation-based power calculation for designing interrupted time series analyses
of health policy interventions. J Clin Epidemiol. Dec 2011;64(11):1252-1261. [doi: 10.1016/j.jclinepi.2011.02.007] [Medline:
21640554]

50. Hawley S, Ali MS, Berencsi K, Judge A, Prieto-Alhambra D. Sample size and power considerations for ordinary least
squares interrupted time series analysis: a simulation study. Clin Epidemiol. Feb 2019;Volume 11:197-205. [doi:
10.2147/clep.s176723]

51. Loi modifiant l’organisation et la gouvernance du réseau de la santé et des services sociaux notamment par l’abolition des
agences régionales. Gouvernement du Québec. 2023. URL: https://www.legisquebec.gouv.qc.ca/fr/document/lc/O-7.2
[accessed 2025-07-31]

Abbreviations
CQFD-I: Coopération Québec-France contre la Dépression et l’isolement
ER: emergency room
ICD-10: International Classification of Diseases, 10th Revision
INSPQ: Institut national de santé publique du Québec
OSPI-Europe: Optimizing suicide prevention programs and their implementation in Europe
TREND: Transparent Reporting of Evaluations with Nonrandomized Designs

Edited by A Schwartz; submitted 02.Oct.2024; peer-reviewed by EG Tyrrell; comments to author 25.Feb.2025; revised version received
02.Mar.2025; accepted 02.Jun.2025; published 19.Sep.2025

Please cite as:
Carrier J-D, Geoffroy M-C, Walter M, Dumont K, Orri M, Berrouiguet S, Lemey C, Séguin M
Outcome Evaluation of a Multimodal Suicide Prevention Program Designed Through International Collaboration: Protocol for a
Controlled Interrupted Time Series Study
JMIR Res Protoc 2025;14:e66976
URL: https://www.researchprotocols.org/2025/1/e66976
doi: 10.2196/66976
PMID: 40971205

©Jean-Daniel Carrier, Marie-Claude Geoffroy, Michel Walter, Katia Dumont, Massimiliano Orri, Sofian Berrouiguet, Christophe
Lemey, Monique Séguin. Originally published in JMIR Research Protocols (https://www.researchprotocols.org), 19.Sep.2025.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in JMIR Research Protocols, is properly cited. The complete bibliographic information,
a link to the original publication on https://www.researchprotocols.org, as well as this copyright and license information must be
included.

JMIR Res Protoc 2025 | vol. 14 | e66976 | p. 11https://www.researchprotocols.org/2025/1/e66976
(page number not for citation purposes)

Carrier et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.jclinepi.2011.02.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21640554&dopt=Abstract
http://dx.doi.org/10.2147/clep.s176723
https://www.legisquebec.gouv.qc.ca/fr/document/lc/O-7.2
https://www.researchprotocols.org/2025/1/e66976
http://dx.doi.org/10.2196/66976
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40971205&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

