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program with knowledge users for patients
with cardiovascular disease from a remote area
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Abstract

Background Cardiovascular disease is the leading cause of death worldwide. Cardiac rehabilitation (CR) programs
are recognized as effective in reducing the burden of cardiovascular disease. However, CR programs are offered
inequitably across regions and are available in less than 15% of remote areas worldwide. The main goal of this study
was to design a CR program adapted to the contexts of remote areas to improve the service offered to patients.

Methods We used an iterative user-centered design approach to understand the user context and services offered

in cardiac rehabilitation in remote areas. We conducted two co-design processes with knowledge users in two remote
regions. Two advisory committees were created in each of these regions, comprising managers (n=6), healthcare pro-
fessionals (n=12) and patients (n=2). We utilized the BACPR guidelines and the Hautes Autorités de santé operational
model to support data collection in coding sessions to develop the CR program. We conducted four cycles of co-
design with each of the committees to develop the cardiac rehabilitation program. Qualitative data were analyzed
iteratively after each cycle.

Results The co-design process resulted in developing a prototype cardiac rehabilitation program similar

in both regions. It is based on a contextualized six-phase pathway of care designed for remote regions. For each phase
01to 6 of the care pathway, knowledge users were asked to describe how to offer these phases in remote areas. Partici-
pants made structural changes to phases 0, 2, 3 and 4 in order to overcome staffing shortages in remote areas. These
changes make it possible to decentralize cardiac rehabilitation expertise away from specialized centers, to ensure
equity of service across the territory. Therapeutic patient education was integrated into phase 4 to meet patients’
needs. Participants suggested that three follow-up offerings could come from nursing services to increase access

to the cardiac rehabilitation program (primary care, home care, special chronic disease programs) in patients'home
communities.

Conclusion The co-design process enables us to meet the needs of remote regions in program development. This
final program can be the subject of future implementation research.
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Introduction

Cardiovascular disease (CVD) is the leading cause of
death worldwide [1]. Among these, ischemic heart dis-
ease is the leading cause of death and morbidity [2].
Following ischemic heart disease, it is recommended to
adhere to a cardiac rehabilitation (CR) program, which is
a range of services aimed at reducing the burden associ-
ated with CVD [3]. CR programs are necessary to "influ-
ence favourably the underlying cause of cardiovascular
disease, as well as to provide the best possible physical,
mental, and social conditions, so that the patients may,
by their efforts, preserve or resume optimal functioning in
their community and through improved health behaviour,
slow or reverse progression of the disease. (p. 1)" (British
Association for Cardiovascular Prevention and Rehabili-
tation, [BACPR] [4]).

Turk-Adaiwai et al. [5] identified the range of CR pro-
grams available worldwide through a cross-sectional
study conducted in 203 countries. CR programs are avail-
able in 54% of the countries surveyed, are predominantly
offered in urban areas and close to hospitals (71.6%)
offering cardiac procedures required for CVD treatment.
According to these authors, 19 million RC program ser-
vice points are still missing [5]. Only 12% of remote areas
offered CR programs [5]. The authors highlight the pres-
ence of an inequitable and insufficient CR offer between
countries that need to meet patients’ needs. This gap is
particularly marked in remote regions. Recent studies
have shown that the absence of a CR program in remote
areas is detrimental to people with CVD [6]. These peo-
ple are left, among other things, with unmet needs after
a cardiac event. These needs may be related to psycho-
social health, health education, lifestyle, or medical risk
management [6].

The main factors identified as hindering the deploy-
ment of a CR program may be related to financial and
human resources, as well as difficulties in referring
patients [5]. Difficulties in referring patients to the CR
program can be explained, among other things, by the
longer delays in managing patients living in remote areas
compared with patients living close to tertiary cent-
ers [5, 7, 8]. Some studies also report a failure to trans-
mit patient-related information between the tertiary
and primary centers, which impairs patient referral and
delays patient management after a cardiac event [9, 10].
Another recent study points out that the referral process
within a patient’s trajectory to CR programs needs to be
better-defined, and eligibility guidelines are often absent
[9]. Some studies point out that living far from a hospi-
tal center that offers a CR program is a barrier to patient
enrollment due to the distance involved in participating
in said programs [5, 11].
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Access to interdisciplinary teams is also a major issue
[5]. In remote areas, interdisciplinary teams are often
limited in human resources compared with teams in spe-
cialized centers [5, 12]. A CR program offering is con-
sidered optimal when provided by an interdisciplinary
team [12] composed of, among others, kinesiologists,
nutritionists, nurses and psychologists [4]. Healthcare
professionals deliver CR programs that can be offered
through complementary service delivery modalities, ena-
bling greater access [11]. These different service delivery
modalities can be provided face-to-face in a CR center, at
home and via telephone follow-ups, but also in synchro-
nous telehealth mode with professionals, in asynchro-
nous mode with support through virtual applications or
a patient record portal managed by healthcare profes-
sionals [11]. Implementing CR programs with different
service delivery modalities is essential for better patient
outcomes [13].

Although the literature abounds in describing the vari-
ous components of a CR program, there remains a lack of
consensus on the set of components that must be present
for said CR program to be optimal for patients. However,
there is a convergence of a CR program based on three
essential phases [14—16]. Phase 1 focuses on early mobi-
lization in the hospital setting and preventing immobil-
ity during hospitalization. Phase 2 represents access to
various services focused on CR programs offered by an
interdisciplinary team. Phase 3 is maintaining lifestyle
changes over the long term, supported by sporadic use of
community services [14—16]. Although three phases may
be present, CR programs focus more on phase 2 by offer-
ing different activities to improve the health of the person
with CVD [17, 18]. Phase 2 focuses on risk factor man-
agement, health education, medication, physical activity
and smoking cessation [4].

The British Association for Cardiovascular Preven-
tion & Rehabilitation (BACPR) [4, 19] suggests six care
pathway CR program phases. The three phases men-
tioned above are present in the six BACPR model phases.
Phase 0 enables patient identification for hospitalization
and early referral to CR. Phase 1 manages patient refer-
ral and early recruitment to CR. Phases 2 and 3 facili-
tate patient assessment and the development of a service
plan for CR. Phase 4 is the provision of CR by an inter-
disciplinary team. Phase 5 is the final post-CR assess-
ment of the patient, and Phase 6 is the discharge from
the CR program and transition to the community. The
BACPR [4] vision is much more comprehensive, follow-
ing the patient from hospitalization to completion of the
CR program, with no loss of patient follow-up. These
phases ensure adherence and uptake of a CR program
[20]. Throughout these six phases, it is recommended
that components related to behaviour management and
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health education, psychosocial health management, med-
ical risk management, and lifestyle risk management be
included (BACPR, 4). In 2023, BACPR [21] also modern-
ized its terminology by offering complementary service
delivery modalities, 1) face-to-face, 2) distance learning
and 3) hybrid, to broaden the CR offer, which was cen-
tralized in specialized centers offering CR programs.

The scientific literature and clinical recommendations
from CR frameworks, including that of the BACPR, pro-
vide little guidance on how a CR program can be imple-
mented and operationalized in a remote context [4, 9,
11]. However, a few models for co-designing a CR pro-
gram have been reported in the literature (hybrid CR
program via telehealth; a web platform to support health
education) [22, 23]. Little information is available on the
elements that have been contextualied for remote areas,
apert form support for resumption of physical activity via
a synchronous or asynchronous mode, remote support,
reduced monitoring time by professionals and multi-
modal provision (e.g. home, center-based, telehealth, in-
person) [22, 23].

Our literature review revealed no established patient
referral pathways for enrolling patients in a cardiac reha-
bilitation program in remote areas. Yet, CR programs
must be supported by guidelines and a clearly established
trajectory of care and services, including an early referral
process from the patient’s hospitalization to CR program
healthcare professionals [9]. To this end, Beleigoli et al.
[24] have developed a CVD patient referral to the CR
program for people living more than 50 KM away, con-
sidering their preference for follow-up delivery modali-
ties (e.g. telephone, face-to-face and virtual). However,
they do not describe the components offered by the CR
program in the specific context of the follow-up modali-
ties chosen by patients. The gaps identified in the litera-
ture are the absence of an RC program in remote areas
and the need for a care and service pathway within an RC
program.

The services offered through a cardiac rehabilitation
(CR) program for people living in remote areas are often
not tailored to their local context and sometimes even
absent. This limits patient participation in a CR program
and ultimately reduces its effectiveness for patients. Thus,
the overall goal of this study was to design a CR program
adapted to the contexts of remote areas to improve the
service offered to patients. The study was conducted
at two sites simultaneously to provide context for map-
ping available services to CVD patients after PCI in two
remote regions.

The specific objectives of this study were:
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1. To understand the context of knowledge users
by describing services offered to CVD patients in
remote areas.

2. To develop prototypes of a CR program adapted to
the context of remote areas.

3. Present the development process of a prototype CR
program co-constructed in partnership with knowl-
edge users in a region far from tertiary centers.

Methods

Design

We used user-centered design (UCD) to conceptual-
ize a prototype of a CR program adapted to two regions
far removed from tertiary centers in collaboration with
knowledge users. UCD is an iterative process that actively
seeks and incorporates user feedback [25]. It involves
four stages: understanding the user context, specifying
user requirements, designing solutions, and evaluating
the design against the requirements [25].

Conceptual model

The development of a CR program was based on the six
phases of a pathway of care, as well as the four essential
educational components of the BACPR model [4] activity
management. However, the essential components of the
BACPR model [4] are too underdeveloped to operation-
alize the delivery of these essential components in the
CR program. Thus, the research team also relied on the
methodological guide of the Hautes Autorités de santé
[26] with the concept of therapeutic patient education
(TPE) found in a CR program and each of the six phases.
Fig. 1 shows the schematic diagram of a CR program and
the educational elements that must be addressed within a
CR program. These two models complement each other
to provide an overall view of a CR offering that is not
explicitly described in the literature. This schematization
was used to guide the co-creation of the CR program pre-
sented in this study.

Study context

We carried out this project in two regions of Quebec
(Canada) located more than two hours away from a spe-
cialized tertiary cardiology center where percutaneous
coronary interventions (PCI) occur. Site 1 has a popula-
tion of almost 282,000, covers an area of nearly 96,000
km? and includes five main municipalities [27]. Site 2
has a population of over 90,000, covers an area of over
230,000 km? and comprises five main municipalities [27].
In both regions, some services are available for CVD
patients. However, many services recommended in a CR
care pathway are unavailable.
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Guidelines for an optimal cardiac rehabilitation offering

Identify and refer patient

Manage referral and recruit patient
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(7B - Coronary revascularisation i I 1 Tibetore GlSCNargs o (<1 post (7] A i d disc dmissi
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= I gteaglt failure « Post-heart transplant _g CR
o . Poit-?\:;‘rgt"\lz;!ve + Adult congenital heart disease A nurse who does the initial teaching o
and recruitment
Assess patient and Develop patient care plan (3-4 weeks after cardiac surgery)
Patient evaluation
Initial assessment shall start within 10 working days of .. . . . Step 2 TPE:
receiving referral Demographic information and social determinants of . Drawu N an educational diagnosis
Step 1 therapeutic patient education (TPE) program:  health: . Definegn individualized rog ram
« Initial education assessment « Formalrisk stratification for exercise and ongoing Aty prog . .
- Getting to know each other assessment « Agreeon priorities or objectives with the patient
« Patient knowledge « Medical history, current health status and symptoms : Self-car_e Sk'”?
« Needs, expectations, skills to be acquired, « Assessment of lifestyle risk factors and management + Adaptation skills
mobilized and maintained of medicalrisk factors
« Motivational interview « Psychosocial health assessment
« Regular updates
Deliver comprehensive CR program .
(3’10 12 weeks) prog Conduct final CR assessment
« Documented interaction between patient and Within 10 working days of program completion
multidisciplinary team lasting a minimum of 8 weeks. Step 4 TPE: e .
* -teghared ;‘ollow-up educational assessment . Highlight the tr_ansfor_matloq
« Personalized structured exercise program at least 2-3 times . After each TPE + Update educational diagnosis
< aweek. « Asneeded during the TPE - NewTPE offer if needed
o BN .
(7] « Step 3TPE:
_‘:‘ . Persqnalized action pl_an/educational activities )
o B aiﬁg”pf:ﬁ:g;gi:'C'pat"'y methods and techniques - Discharge and transition to long term management
+ Sessions:individual, group, alternating () 10 working days after completion, primary care provider should receive a before-and-after comparison
. Step 4 TPE g of the patient's risk factor profile with current medications and a summary of proposed long-term
« otep : strategies.
+ Core components BACPR, (2017) b:_ A copy should also be given to the patient.

Fig. 1 Diagram of guidelines derived from CR operational models adapted RC (BACPR, [4], HAS, [26])

Participants and recruitment

We used the convenience sampling strategy to recruit
knowledge users to reflect the reality of the program to
be developed [28]. Three types of knowledge users were
recruited: healthcare professionals (e.g. nutritionists,
nurses, kinesiologists), managers and patients with CVD.
The research team collaborated with managers to recruit
healthcare professionals. The healthcare professionals
supported the research team with patient recruitment.
Inclusion criteria were to be healthcare professionals,
have expertise with CVD patients, and have held a per-
manent position in primary care for at least six months.
Patients must have had an MI within the last two years
before the study started, and managers must have held
their positions for at least six months.

Data collection

We met with participants over four meeting cycles to
design a prototype CR program. Fig. 2 illustrates the data
collection process for each co-design cycle in develop-
ing the prototype CR program with knowledge users.
This figure also illustrates the data collection method, the
themes discussed, and the participants in each cycle.

We used the informal consensus method for the four
iterative co-design cycles [29]. Informal consensus is an
unstructured deliberative method without a rating or vot-
ing system. It allows committee members to express their
opinions, and special attention is paid to patients. We
collected data from January to May 2023, with the num-
ber of participants varying from cycle to cycle accord-
ing to their clinical occupation and topic discussed. This
aligns with the UCD co-design model [30].

Cycle 1 allowed us to understand the context of our
participants and, thus, the services available to CVD
patients. The services offered were placed within the
phases of a CR program to better contextualize the ser-
vices for participants with CVD.

Data collection in Cycles 2 and 3 was based on the
elements outlined in Fig. 2 of the CR program guide-
lines diagram. During discussions, we used this figure
to mobilize exchanges around how they could offer the
CR program, as suggested by BACPR and Hautes Autori-
tés en Santé, in their area. We documented knowledge
users requirements during the development of the CR
program prototype. Cycle 4 was used to present the CR
program’s final prototype and gather final comments for
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Cycle 1:

Identify and understand
user context

« Informal consensus
(2 hours)

* Description of
resources and
services available to
CVD patients

Participants:
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Healthcare
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Managers (n=4)

Patients (n=1)
*Site2 (n=7)

Healthcare
professionals (n=5)

Managers (n=2)
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Cycle 2:

Design CR program

* Informal consensus
(2 hours)

* Presentation of the
phases and
information
contained in the CR
program

* Service proposal for
CR phases

Participants:

« Site 1(n=9)

Healthcare
professionals (n = 4)

Managers (n=4)

Patients (n=2)

* Site 2 (n=6)

Healthcare

Cycle 3:

Review and refine CR
program

* Informal consensus
(2 hours)

« Presentation of the
data collected

« Service proposal for
CR phases

Participants:

« Site 1(n=9)

Healthcare
professionals (n = 4)

Managers (n=4)

Patients (n=2)
* Site 2 (n = 6)
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Cycle 4:
CR program final

presentation

* Informal consensus
(2 hours)
* Presentation of the
data collected
* Collect additional
data
Participants:
« Site 1(n=7)
Healthcare
professionals (n = 4)
Managers (n=4)
Patients (n=2)
« Site 2 (n=6)
Healthcare
professionals
(n=5)

professionals (n=5)
Managers (n=1)
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Managers (n=1)

A /

~ @@

Fig. 2 The 4-cycle co-design process to develop the prototype CR program with participants

improvement. All meetings were recorded via the TEAM
platform.

Data capture and analysis

We used the session analysis method based on notes and
recordings [31]. We utilized a Word table to record tex-
tual notes during iterative cycles. After each cycle, the
recordings were transcribed, and the data was included
in a Word table. Additionally, the recordings were used
to synthesize the data. Following Cycle 1, we mapped the
services offered in CR in the two regions. After Cycle 2,
the first author used the field notes and recordings to
create the initial version of the CR program prototype
in collaboration with the two other authors. This led to
Cycle 3, during which the prototype of the CR program
was finalized. For Cycle 3, we re-analyzed the field data
and recorded data to enhance the prototype. In Cycle 4,
we presented the final prototype program for feedback.
Participant feedback was incorporated to modify and
improve the prototype CR program during the iterative
co-design process.

Results

Four cycles of co-design led to the development of a pro-
totype for a remote CR program. Table 1 presents the
socio-demographic characteristics of participants for
both sites. Unfortunately, despite our recruitment efforts,
no patients participated in the discussion cycles for site 2.

Objective 1: Understand the context of knowledge users
by describing services offered to CVD patients in remote
areas

Discussions during Cycle 1 allowed us to understand
the services offered to CVD patients at each site. Both
sites offer services corresponding to phases 2, 3 and 4 of
the optimal care pathway, as suggested by the BACPR.
Table 2 summarizes the services available to CVD
patients in each study region.

The participants reported that these phases were not
structured within a comprehensive CR program, i.e.
within a pathway of care, nor supported by specific CR
guidelines as described in Fig. 1. The diagnostic test of
cardiac exercise risk stratification for the patient (phases
2 and 3) is offered for both sites, allowing assessment of
cardiovascular health during physical exertion. After this
risk stratification, the patient can be directed towards
physical activity under the supervision of a kinesiologist,
who will help the patient learn how to exercise after a
cardiac event. This risk stratification was only performed
at Site 1.

More specifically, for site 1, an information guide is
given to the patient after the cardiac procedure in the
tertiary center, along with an Internet link to view two
information capsules at home (phase 0). However, the
information guide was not deployed in all regional hos-
pitals. Diagnostic cardiac risk stratification is performed
one month after the percutaneous coronary intervention
(PCI). At this point, patients meet with the kinesiologist
(phases 2 and 3). The kinesiologist then recommends
patients to a supervised physical activity program offered
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Table 1 Sociodemographic characteristics of the study sample

(h=20)
Professionals’ characteristics (n=18) N=11 (%) N=7 (%)
Site 1 Site 2
Sex
Men 1(9,09) 1(14,2)
Women 10(90,9) 6(85,7)
Educational level
Bachelor's degree 8(72,7) 5(71,4)
Master's degree 3(27.3) 2(28,5)
Experiential knowledge
Registered nurse 3(273) 3(428)
Nurse Practitioner 1(9,09) 1(14,2)
Nutritionist 1(9,09) 1(14,2)
Kinesiologist 1(9,03) 0
Health Services Manager 5 (45,5) 0
Decision maker 0 2(285)
Years of experience as professional
16 years and more 5(454) 4(57,1)
15 years and less 6 (54,5) 3(42,8)
Year of experience in the practice setting
16 years and more 3(27,2) 2(28,5)
15 years and less 8(72,7) 5(71,4)
Patients ‘characteristics (n=2) N=2 (%) N=0
Patients 0
Men 2 (100)
Number of Myocardial Infarction
1 1(50)
2 1(50)
Educational level
College 1(50)
University 1(50)
Occupation
Full-time work 2(100)
Other chronic health problems
2 orless 1(50)
3 ormore 1(50)
Physical activity
3 times/week and less 1(50)
3 times/week and more 1(50)

at two points of service for phase 4. However, an inequity
of services is present within this region, as the kinesiol-
ogy service depends on the patient’s place of residence
(Phase 4). Within the same region, patients living in a
town where there are kinesiologists offering supervised
physical activity will be able to participate, compared
with patients living in a more distant town who will not
have access if a kinesiologist is absent or does not offer
this service, for example.
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For site 2, diagnostic cardiac risk stratification is per-
formed and planned one month after the PCI (phase 2).
No referral to the kinesiology service is made due to lack
of services. Sporadically, medical follow-up with the fam-
ily physician and blood pressure monitoring for patients
referred by the family physician are carried out (Phase 4).
Nutritional follow-up is offered without systematic refer-
ral after MI. Nutritional follow-up varies from patient to
patient and within the region. It is provided at certain
points of service only.

Objective 2: Develop a prototype of a CR program adapted
to the context of remote regions

The results reported below are those generated by the
two discussion cycles, Cycle 2 and Cycle 3. Although the
CR program development process was carried out at two
different sites, participants identified similar issues and
needs in developing the CR program. As a result, it was
possible to produce a single CR program map for both
sites. The diagram of the CR program is shown in Fig. 3.

During the exchanges, several participants mentioned
their fears that the development of the CR program
would not be possible. Site 1 participants reported that
the CR model developed by the BACPR (2017) is fright-
ening for professionals working in remote regions due to
material, human and financial resource issues: "It’s dif-
ficult for us; we have issues with professional resources,
orphan patients without a family doctor and the vastness
of the region” [site 1]. Participants felt it would be impos-
sible for them to offer CR services in the way the BACPR
suggests. During the discussions, participants mentioned
priority elements that could be implemented in their
context, such as a regional nurse coordinator for patient
referral, early follow-up with the nutritionist and kinesi-
ologist, decentralization of tertiary services to patients’
home communities, and three different nursing follow-
up modalities.

There was also a discrepancy in perceptions of CVD
patient services at Site 1 between the participants. On the
one hand, tertiary center managers said they had good
services and good tools: "(before the pandemic) we were
excellent in our services" [manager, site 1]. On the other
hand, healthcare professionals and patients reported not
having a kinesiology service and information documents
available at sites far from the tertiary center: "No, we don’t
offer this service, we don’t have a kinesiologist, and we
don’t have the teaching documents"[ manager, site 1].

Phase 0: Identify and refer patient

Participants mentioned the importance of having a sin-
gle point of contact. They illustrated this by setting up
a nurse as a regional CVD program coordinator. The
nurse’s role would be to 1) receive all patient referrals to
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Table 2 Description of current CR services based on the CR pathway of care phases

Phase 0 Phase 1 Phase 2 Phase 4 Phase 5 Phase 6
Identify and refer Manage referral ~ Assess patient Deliver Conduct Discharge and
patient and recruit Phase 3 comprehensive CR final CR transition to long term
patient Develop patientcare  programme assessment management
plan
Site 1 Patient information No service Cardiac risk stratification  Physical activity No service No service
guides with the cardiologist program supervised 3
Video capsules Encounter with kinesi-  times a week by kinesi-
ologist ologist
Site 2 No service No service Cardiac risk stratifica- Nutrition follow-up No service No service

tion with the internal

medicine specialist

by nutritionist

Blood pressure follow-
up by nurse

Family doctor follow-up
2 months after Ml

Remote cardiac rehabilitation program

Identify and refer patient

« Regional CVD coordination
« Early identification of outpatients
« Regional deployment of CVD information documents

Phase 0

Manage referral and recruit patien

. Earl patient follow-up and recruitment
. Eva uation grid by nurse to define priority follow-up
« Early follow-up: nutritionist and kinesiologist

Assess patient and Develop patient care plan

« Patient pre-filled evaluation guide
« Decentralization of services for CR in each of the
patients’ location

Three follow-up offers from the following nursing services:
« Primary care nurse

« Home care nurse
« Chronic disease program nurse for patients without a family physician

Deliver comprehensive CR program

hree follow-up offers from the following
ursing services ’
« Primary care nurse
« Home care nurse
« Chronic disease program nurse for patients
without a family physician
« Include other professionals as needed

Conduct final CR assessment

« Therapeutic patient education program according to patient needs
Professional's clinical judgment
« Without delay or coercion in the number of meetings with the patient

he need to adapt services

« Telehealth

« Technical support

« Telehealth training

« Proposed partnerships with academic
institlutions

Phase 6

Final report to CR referring physician and family physician
Family physician and primary care nurse remain the gateway
after CR, even for patients without a family physician

Discharge and transition to long term management

Fig. 3 Schematic representation of the prototype CR program for a remote region

the CR program following hospitalization for CVD and
2) identify patients early on for the CR program to bet-
ter coordinate referrals, regardless of the point of entry.
" Patients navigate through different hospitals, so we need
a single point of contact to receive all referrals" [Decision
maker site 1-2]. Nurse were agree with manager.

Site 1 participants mentioned the importance of dis-
seminating information guides that inform patients about
CVD and surgical intervention in each management

trajectory for patients with chronic diseases (e.g. diabe-
tes clinic) and in the various care facilities throughout the
region covered by the CR service offering. "We don’t have
information guides in our remote area " [nurse, site 1].

Phase 1: Manage referrals and recruit patients

Participants mentioned the importance of early follow-
up after hospitalization by the nurse and CVD program
coordinator. During this phase 1, the nurse manages
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the referrals received, and contacts patients to carry
out an initial assessment to identify any possible health
problems patients may have encountered since hospi-
tal discharge. At this point, the nurse carries out early
recruitment of patients deemed eligible for the CR pro-
gram. Patients at Site 1 mentioned that referral manage-
ment and communication with the patient would provide
a safety net after the PCI, should health issues arise. It
would also allow healthcare professionals to respond to
their early needs, such as the symptoms they were expe-
riencing or their concerns about the follow-up appoint-
ment. "It would be reassuring for us (patients) to have a
follow-up with the nurse, to tell us the next steps and to
talk if we have a health problem. We must go to the emer-
gency room if we don’t have a family physician" [patient,
site 1].

Healthcare professionals and managers at Site 1
reported the importance of implementing a patient pri-
ority care assessment grid, enabling them to evaluate
problems since discharge and prioritize patients with
urgent needs. " We need an evaluation grid to know which
patients should be prioritized for rapid follow-up" [nurse,
site 1]. Participants also stressed the importance of intro-
ducing early follow-up in nutrition, kinesiology and
social work at all service points in each patient’s locality.
"I don’t have to wait until phase 4 to see patients|...] after
they’ve stopped working, I don’t see them anymore, they're
working "[nutritionist, site 1]. " It would be reassuring to
start the follow-up with the kinesiologist for our travels
while waiting for the risk stratification." [patient, site 1].
Participants also mentioned that after completing phase
1 and recruiting patients, the nurse coordinator would
need to delocalize the patient’s referral for CR follow-up
with the local CR charge nurse near the patient’s resi-
dence. " Services need to be decentralized to ensure fair-
ness throughout the region” [nurse, site 1].

Phases 2 and 3: Assess patient and develop patient care
plan
For some patients, the distance for cardiac risk stratifica-
tion and follow-up with the tertiary center nurse requires
more than a two-hour drive. Participants mentioned the
importance of being able to perform cardiac risk strati-
fication in their community due to medical restrictions
on driving after cardiac surgery (e.g. PCI and CABG).
Risk stratification should be offered according to where
the patient lives, either in a tertiary center or the hospital
in the patient’s home area. According to the participants,
offering phase 2 and subsequent phases in each locality
seems essential. " I'm not allowed to drive, and I have to
drive more than 2 h to stratify the risk " [patients, site 1].
Participants report the importance of having CR ser-
vices offered close to home by professionals other than
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those provided by the tertiary center. Tertiary center
services are to be decentralized to each local chronic
disease site in patients’ home communities from phase 2
onwards. Participants reported the need for patients to
complete a document in preparation for the meeting with
the doctor and nurse. Data in the document includes, for
example, data on medication side effects, weight, ques-
tions and, among other things, retrosternal pain. At the
time of the encounter, this data from the patient could be
used to pinpoint possible problems, as perceived by the
patient, but also monitor blood pressure, pulse, weight,
presence of pain, possible medication side-effects, psy-
chological issues, and so on. " Having a completed doc-
ument would assist in the evaluation before surgery to
identify any potential issues” [nurse, site 1].

Participants suggested developing a follow-up offer
close to home by nurses trained locally in CR who can
practice in primary care or chronic disease clinics and
outside tertiary CR centers. The opportunity to offer
follow-up in the various delocalized sectors of ter-
tiary CR centers in primary care through nurses from
remote areas would enable more patients to be reached.
According to the participants, nurses working in pri-
mary care medical clinics, in the chronic disease sec-
tor and in-home care could be mobilized to work with
CVD patients. In addition to better meeting the needs of
patients in remote areas, this would enable the expertise
of nurses working in specialized tertiary CR centers to
be decompartmentalized towards nurses working in pri-
mary care or the chronic disease sector. These follow-ups
could be integrated into their role and activities as pri-
mary care and chronic disease nurses. " We can handle
cardiac rehabilitation for patients; we know their medical
chart and available resources" [nurse, site 1 and 2].

The three follow-up offers could come from the fol-
lowing nursing services: 1) CR follow-up by the nurse
responsible for the pathway of care of the chronic disease
management program for patients without a family phy-
sician, or 2) CR follow-up by the nurses working in the
medical clinics where patients are followed up, or 3) CR
follow-up by homecare nurses for patients with reduced
mobility.

Phase 4: Deliver a comprehensive CR program

Need to adapt and develop nutrition and kinesiology services
In a context where professional human resources are
more limited in certain patient localities, participants
mentioned strategies to compensate for the absence
of specific specialized resources, such as nutrition and
kinesiology services. The strategies reported by partici-
pants included the importance of collaboration with the
tertiary center to offer nutrition and kinesiology ser-
vices. Participants recommended that these services be
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provided virtually in synchronous mode. " Instead, the
tertiary centre should help us if there are no resources
available to give all patients in the region the same ser-
vice” [nurse, site 1]. As far as support from tertiary cent-
ers is concerned, all knowledge users were positive that
this would be favorable to the CR offer.

Another strategy reported by participants is to con-
sider establishing partnerships with university teaching
institutions in programs that train healthcare profession-
als. This would make up for the shortage of profession-
als in kinesiology and nutrition, for example, through
supervised internships. This recommendation made by
the participants would enable a virtual service delivery
modality in synchronous mode for kinesiology and nutri-
tion services without overloading tertiary centers. This
would allow patients far from healthcare centers to be
monitored by students in a university professional pro-
gram and their supervisors. At the same time, they await
these services to be provided nearby. " It is easier for me
to partner with the regional university than to find health-
care professionals” [Decision maker, site 2].

Participants reported the importance of having techni-
cal support available to resolve issues if virtual modalities
are implemented. For healthcare professionals working in
the tertiary center, training on virtual modality delivery
was also cited as an essential element.

Finally, to support patients during CR with healthcare
professionals, participants mentioned the importance of
patients having a peer or caregiver to help with informa-
tion retention. ” Patients should have someone accompa-
nying them to help with retention and understanding of
information” [nurse, site 1 and 2].

Phase 5: Conduct final CR assessment

Professionals reported that the professional judgment of
the clinician (e.g. nurse, nutritionist and kinesiologist),
according to his or her area of expertise, must always
prevail in carrying out the essential components of CR.
Participants reported that it does not appear to be the
responsibility of managers to decide on the number of
encounters established for patient services in phases 4
and 5. Participants reported the importance of assessing
patients’ acquired skills after the CR program to support
shared decision-making to review certain essential CR
components in the therapeutic patient education (TPE)
process. Based on this assessment, the clinician will
always be able to offer additional services to patients with
greater support needs. Participants reported the impor-
tance of consolidating ununderstood and mastered learn-
ing to pursue long-term behavior change. " We should not
record encounters by numbers; instead, we should use our
judgment to evaluate the patient’s needs " [nutritionist,
nurse, site 1].
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Phase 6: Discharge and transition to long-term
management
The participants mentioned that after all phases of CR
have been completed, a final report of the data derived
from changes in acquired knowledge, anthropometric
values and laboratory data from the patient’s pre- and
post-CR blood tests should remain in the patient’s file.
However, the final report should also be sent to the phy-
sician who referred the patient to CR. The nurse who
performed the CR is responsible for completing the final
report with the patient’s data in phase 5 in collaboration
with the other healthcare professionals involved. T think
the report should be provided by the nurse in charge of
cardiac rehabilitation " [nurse, manager, site 1 and 2].
Participants reported that after completing the CR, pri-
mary care services must be the gateway for CVD follow-
up for patient needs. Managers reported that primary
care services will need to be accessible to patients with-
out a family physician so that they can access healthcare
professionals and avoid emergency room visits. " The
gateway after cardiac rehabilitation should be the family
Pphysician and primary care nurse” [manager, site 1].

Presentation of the final prototype to participants
Participants found the proposed RC prototype acceptable
and safe: " This program reflects our reality as a remote
region " [manager, site 1 and 2]. Nurse practitionner agree
with manager " It’s in line with our discussions; I don’t see
how we could drop patients; it’s our context and reality "
[nurse practitioner, site 2]. " The work [program] is done
in the ultimate interest of the patient, and it is he who will
benefit from it " [decision maker, site 2].

Participants felt that the development of the proto-
type CR program reflected the needs of patients and was
consistent with the ability of healthcare professionals
to deliver CR in areas far from tertiary centers. Patients
reported that the 6-phase prototype program should be
implemented quickly. There was a consensus among par-
ticipants to prioritize rapid management by the nurse
and CVD coordinator: " We paid it forward; it’s up to the
organization and managers to do the rest " [patients, site
1]. The nutritionist agrees with the patient.

Discussion

Concerns and service issues were relatively the same,
which enabled us to create, after the cycles, a single
prototype for both regions. The patient referral process
within a pathway of care was the most important issue
to be developed for these two sites to enable the recruit-
ment of all patients navigating through different hospital
centers. The results allow us to make the following obser-
vations: 1) The service offer for CVD patients in CR for
remote regions must differ from the models suggested
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for specialized centers; 2) It is important to prioritize a
varied CR offer for remote regions; and 3) The co-design
process enables an inclusive approach in the adherence of
all knowledge users to the common principles of CR.

Service provision for CVD patients in remote areas in CR
must differ from suggested models for specialized centers
Health guidelines are essential guides for directing health
services. They play a major role in health policy develop-
ment and healthcare delivery [32].

In this study, we used the guidelines of the CR care
model developed by the BACPR [4], as they offer an excit-
ing guide when it comes to developing CR in a territory.
Our results emphasized that guidelines are insufficient
to drive change in the services provided in remote areas
without professional resources. These guidelines need to
be tailored to the specific realities of remote areas [4]. A
comprehensive and personalized approach is crucial for
developing remote cardiac rehabilitation programs [33].
Since living far from specialized centers creates barri-
ers to participating in CR, exploring the provision of CR
synchronously using digital technologies is crucial. The
literature shows the feasibility of synchronous/real-time
digital CR interventions in enhancing the overall cardiac
profile of patients [33]. According to the participants
in our study, this model is not adapted to the context
of remote regions, as patients navigate through differ-
ent facilities and other regions that offer percutaneous
coronary intervention. The fact that patients must navi-
gate through different healthcare facilities complicates
the referral and recruitment process. Our study demon-
strated the importance of providing a service pathway
with a single point of contact who will receive all patient
referrals from the different healthcare facilities not to
lose patients at discharge. The BACPR recommends a
coordinated referral process for CR, and the literature
suggests a CR nurse coordinator [34]. In remote areas,
a CVD nurse coordinator is implemented in phase 1 to
receive all patient referrals for CR from different health-
care facilities. In addition to referral and early recruit-
ment, the nurse performs an early clinical assessment of
the patient to identify any health problems since hospital
discharge. In the event of health problems since hospital-
ization, the CVD nurse coordinator can refer the patient
to the cardiology clinic for a consultation with a physi-
cian, thus avoiding emergency room visits.

Hospital care after a cardiac event and the pathway of
care can take up to seven days in remote areas before
a patient returns home, compared to 24 to 48 h for a
patient in an urban center [10]. According to BACPR
guidelines, this makes it difficult to expect care and to
start phase 1 of CR in less than ten working days.
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One element that emerges from this study is decentral-
izing CR services from tertiary centers to the patients’
community to gain expertise in each locality. This allows
greater autonomy for local sectors to initiate changes in
services to meet population needs and enable greater
proximity of services [35]. The decentralization of CR
services to patients’ communities makes it possible to
personalize patient care and maintain the proximity of
care and services [36].

To reach all patients who have relocated away from
the tertiary center, our CR program recommends three
offers of follow-up by a nurse via nursing services. To
achieve this, a nurse would be assigned, depending on
the patient’s sector of activity and CR registration status,
from phase 2 to complete the CR program in phase 6.
Firstly, customization of the CR program in phase 2 will
have to be carried out in each of the patients’ commu-
nities, making it possible to better respond to needs and
adapt CR for patients with the available human resources.
Our results demonstrated that we also need to recognize
the cultural issues that are present in each of the patients’
communities. Nurses in these communities are more
familiar with available community resources and physi-
cal activity services. However, they also have access to
the medical resources available to the patient for referral
when his or her health condition requires medical follow-
up. In addition, having three follow-up nursing services
will allow us to reach more patients within the region.

The importance of a varied CR offering for remote regions
The results of this research underline the importance of
developing a prototype CR program for remote regions
that mobilizes a varied CR offer to democratize CR
expertise across the entire healthcare territory. Further-
more, participants reported that there may be services
in phase 4 for the basic educational components in per-
son but that telehealth in synchronous mode could also
be offered. Offering telehealth in CR is a formula that
can help avoid certain service breakdowns [37]. Before
using this method, professional training and preparation
are required, and interventions should be offered within
interdisciplinary perspectives [38]. However, the tele-
health CR delivery modality may only suit some patients
and geographical areas [38]. We found in our study that
healthcare professionals favour telehealth but are not
trained to do so and need technical support to ensure
that encounters run smoothly. This study also highlights
that, although CR is delivered by an interdisciplinary
team comprising a nurse, a kinesiologist and a nutri-
tionist, this is more difficult to achieve in low-resource
settings.

This is why finding solutions to compensate for the
lack of resources and support patient safety is important.
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A health assessment is necessary to safely transition
patients to telehealth to ensure that cardiac rehabilita-
tion (CR) is safe. Additionally, it is important to provide
follow-up care to prevent the discontinuation of the CR
program and to be able to assess any chest pain during
exercise [39].

For example, consider involving primary care nurses
who could initiate safe, educational interventions to help
patients in their activities of daily living [40, 41]. Nurses
working in primary care have the scope and skills to
monitor patients for CR [40, 41]. They can perform nurs-
ing monitoring of patients after coronary intervention
in relation to assessing a symptomatic person’s physical
and mental condition [40, 41]. They can also support the
individual in the self-management of heart disease [42]
at every stage of a CR pathway of care [10]. The nurse
has the skills to support the patient in navigating the
healthcare system and refer him or her, depending on the
patient’s resources, for private or public services [43].

The co-design process enables an inclusive approach

in which all knowledge users adhere to the common
principles of CR

The UCD-based co-design process [30] enabled the
development of a prototype for a CR program in remote
areas by the knowledge users, who judged that the pro-
totype met their context and needs. This process con-
nected participants’ knowledge, skills, and resources to
develop a prototype program geographically adapted to
the remote environment. The participants could reflect
on the different ways of offering a CR service that corre-
sponds as closely as possible to their reality. Participants
appreciated being involved in a co-design approach to
problem-solving for CR services. The advantages of co-
design for the knowledge-users involved were that it fos-
tered the creativity of all the participants, resulting in a
prototype model of a CR program that meets their needs,
which may facilitate implementation [28]. Involving a
number of healthcare professionals from different disci-
plines and backgrounds gave us an insight into the reality
of each setting and the capacity of the services they can
offer [28].

Study strengths and limitations

One of our strengths is that the co-design process took
place on two sites simultaneously with similar results on
both sites, enabling the transferability of results to simi-
lar contexts. In line with previous co-design studies [44,
45], this study offers an example of participatory research
but still involves users with different perspectives, includ-
ing patients, nurses, nutritionists, kinesiologists, manag-
ers and directors. One of our study’s strengths is that we
have developed an RC program within a pathway of care
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that allows us to take the patient from hospitalization to
completion of the RC program. Moreover, we respected
remote regions’ demographic and professional resource
issues so that the RC program would be as responsive as
possible for future implementation.

One of our study’s strengths is that we have developed
an RC program within a pathway of care that allows us
to take the patient from hospitalization to completion of
the RC program. Moreover, we respected remote regions’
demographic and professional resource issues so that the
RC program would be as responsive as possible for future
implementation. One of the limitations observed in our
study is the absence of the decision makers’ perspective
on the organizational changes that will need to take place
in order to know what should be in place to implement
this CR program. We would have liked to know the bar-
riers and facilitators when designing this CR program.
According to Steen et al. [46], in the development of new
public policies, it is important to integrate leaders in co-
design in order to bring about a cultural and structural
change in practice for the application of new knowledge.
The focus was on healthcare professionals and patients,
who said they wanted the program to be implemented
quickly. However, there was a lack of participation at
the organizational level by decision-makers and manag-
ers, which is fundamental to bringing about changes in
practice. Thus, we were unable to collect data on organi-
zational change strategies for the future implementation
of this program.

Conclusion

This study describes the development process of a CR
program for two remote regions. We described the use
of a user-centered co-design process to adapt knowledge
to local contexts. The CR program developed in partner-
ship with knowledge users, including patients, could sup-
port the provision of CR services in remote areas. One
of our study’s strengths is that we have developed an RC
program within a pathway of care that allows us to take
the patient from hospitalization to completion of the RC
program. Moreover, we respected remote regions’ demo-
graphic and professional resource issues so that the RC
program would be as responsive as possible for future
implementation. Subsequent researches are needed
to develop a conceptual framework for collaboration
between tertiary cardiology centers and primary care in
remote areas.

Abbreviations

BACPR  British Association for Cardiovascular Prevention and Rehabilitation
CR Cardiac rehabilitation

CVD Cardiovascular disease

HAS Hautes Autorité de santé

pCl Percutaneous Coronary Intervention

ucb User-centered design



Bernier et al. BMC Health Services Research (2024) 24:869

TPE Therapeutic patient educational

Acknowledgements

We would like to personally thank all participants (patients, healthcare profes-
sionals, health service managers and decision-makers) for their participation.
Acknowledgements to Amélie Fournier, graphic designer from the CRMUS
Research chair on optimal professional practices in primary care and Véro-
nique Deslauriers from the Canada research chair in clinical governance on
primary health care for their help.

Authors’ contributions

JB: conceptualization, methodology, investigation, formal analysis, writing —
original draft, visualization, software. MB, conceptualization, analysis, review &
editing, supervision. MEP, conceptualization, data curation, analysis, review &
editing, supervision. All authors'read and approved the final manuscript.

Writing

All authors were involved in the design and realization of the project and in
drafting the manuscript. JB, MB and MEP were major contributors in writing
the manuscript. All authors approved the final version.

Funding

The corresponding author’s work was financially supported through her doc-
toral scholarship by the Quebec Network on Nursing Intervention Research,
Ordre des infirmiéres et infirmiers du Québec, Ministére de I'Education et
Enseignement supérieur du Québec and by the Fonds de recherche en santé
du Québec #329806.

Availability of data and materials

The data that support the findings of this study are available from CIUSSS du
Saguenay-Lac-Saint-Jean research center, but restrictions apply to the avail-
ability of these data, which were used under licence for the current study and
so are not publicly available. The data are, however, available from the authors
upon reasonable request and with the permission of the research team.

Declarations

Ethics approval and consent to participate

This project was approved by the Research Ethics Committee of the Centre
intégré universitaire de santé et de services sociaux du Saguenay-Lac-Saint-
Jean (#2022-034).All study participants provided written, informed consent to
participate in the codesign workshops.

Consent for publication
No individual identifiable data was collected in this study. Not applicable.

Competing interests
The authors declare no competing interests.

Author details

"Department of Family Medicine and Emergency Medicine, University

of Sherbrooke, Saguenay-Lac-St-Jean, 305, Saint-Vallier, Chicoutimi, Québec
G7H 5H6, Canada. 2CRMUS Research Chair On Optimal Professional Practices
in Primary Care, Centre Intégré Universitaire de Santé et de Services sociaux
du, Saguenay-Lac-St-Jean, Saguenay, Canada. *Department of Community
Health Sciences, Université de Sherbrooke, Sherbrooke, QC, Canada. “Canada
Research Chair in Clinical Governance on Primary Health Care, Université de
Sherbrooke, 150 PI. Charles-Le Moyne, Longueuil, QC J4K 0A8, Canada.

Received: 21 February 2024 Accepted: 16 July 2024
Published online: 31 July 2024

References

1. World Health Organisation. Cardiovascular Diseases (CVDs). 2023. Avail-
able from: https://www.who.int/health-topics/cardiovascular-diseases#
tab=tab_1.

20.

21.

22.

Page 12 of 13

World Health Organisation. The top 10 causes of death. 2023. Available
from: https//www.who.int/fr/news-room/fact-sheets/detail/the-top-10-
causes-of-death .

Dibben G, Faulkner J, Oldridge N, Rees K, Thompson DR, Zwisler A-D,

et al. Exercise-based cardiac rehabilitation for coronary heart disease.
Cochrane Database Syst Rev. 2021;11:1-264.

British Association for Cardiovascular Prevention and Rehabilitation.

The BACPR standards and core components for cardiovascular disease
prevention and rehabilitation. 2017.

Turk-Adawi K, Supervia M, Lopez-Jimenez F, Pesah E, Ding R, Britto RR,

et al. Cardiac rehabilitation availability and density around the globe.
ClinicalMedicine. 2019;13:31-45.

Bernier J, Lavoie M, Poitras ME. What are the needs of people living in
remote areas about the essential components of a cardiac rehabilitation
program? Sci Nurs Health Pract. 2021;4(2):47-66.

Lee M, Wood T, Chan S, Marziali E, Tang T, Banner D, et al. Cardiac rehabili-
tation program: an exploration of patient experiences and perspectives
on program dropout. Worldviews on Evid-Based Nurs. 2022;19(1):56-63.
Brewer LC, Abraham H, Kaihoi B, Leth S, Egginton J, Slusser J, et al. A
community-informed virtual world-based cardiac rehabilitation program
as an extension of center-based cardiac rehabilitation: mixed-methods
analysis of a multicenter pilot study. J Cardiopulm Rehabil Prev.
2023;43(1):22-30.

Field P, Franklin RC, Barker R, Ring |, Leggat PA. Cardiac rehabilitation in
rural and remote areas of North Queensland: how well are we doing?
Aust J Rural Health. 2022;30(4):488-500.

Bernier J, Poitras ME, Lavoie M. Trajectoire et vécu des personnes traitées
pour un infarctus du myocarde en région éloignée : étude exploratoire
descriptive. Rech Soins Infirm. 2020;142(3):111-22.

. Field P, Franklin RC, Barker RN, Ring |, Leggat PA. Cardiac rehabilitation

services for people in rural and remote areas: an integrative literature
review. Rural Remote Health. 2018;18(4):1-14.

de Araujo Pio CS, Chaves GS, Davies P, Taylor RS, Grace SL. Interventions to
promote patient utilisation of cardiac rehabilitation. Cochrane Database
of Syst Rev. 2019;2(2):.CD007131.

Keteyian SJ, Ades PA, Beatty AL, Gavic-Ott A, Hines S, Lui K, et al. A review
of the design and implementation of a hybrid cardiac rehabilitation
program: an expanding opportunity for optimizing cardiovascular care. J
Cardiopulm Rehabil Prev. 2022;42(1):1-9.

Bjarnason-Wehrens B, McGee H, Zwisler A-D, Piepoli MF, Benzer W,
Schmid J-P, et al. Cardiac rehabilitation in Europe: results from the
European cardiac rehabilitation inventory survey. Eur J Prev Cardiol.
2010;17(4):410-8.

Do Simon M, Do Korn K, Cho L, Do RC. Cardiac rehabilitation: a class 1
recommendation. Cleve Clin J Med. 2018;85(7):551-8.

Piepoli MF, Corra U, Adamopoulos S, Benzer W, Bjarnason-Wehrens B,
Cupples M, et al. Secondary prevention in the clinical management

of patients with cardiovascular diseases. Core components, standards
and outcome measures for referral and delivery: a policy statement
from the cardiac rehabilitation section of the European Association for
Cardiovascular Prevention & Rehabilitation. Endorsed by the committee
for practice guidelines of the European society of cardiology. Eur J Prev
Cardio. 2014;21(6):664-81.

Corones-Watkins K, Cooke M, Butland M, McGuire A. Exploring the deliv-
ery of phase Il cardiac rehabilitation services in rural and remote Australia:
a scoping review. Aust Health Rev. 2023;47(2):239-45.

Li Z, Hui Z, Zheng Y, Yu J, Zhang J. Efficacy of phase Il remote home reha-
bilitation in patients with acute myocardial infarction after percutaneous
coronary intervention. Contrast Media Mol Imaging. 2022;2022:4634769.
British Association for Cardiovascular Prevention and Rehabilitation.
Cardiovascular prevention and rehabilitation in practice. 2012.

Cowie A, Buckley J, Doherty P, Furze G, Hayward J, Hinton S, et al. Stand-
ards and core components for cardiovascular disease prevention and
rehabilitation. Heart. 2019;105(7):510-5.

British Association for Cardiovascular Prevention and Rehabilitation.
Cardiac Rehabilitation — Consensus of Key Terminology. London: British
Heart Fondation; 2023.

Duran AT, Keener-DeNoia A, Stavrolakes K, Fraser A, Blanco LV, Fleisch

E, et al. Applying user-centered design and implementation science to
the early-stage development of a telehealth-enhanced hybrid cardiac


https://www.who.int/health-topics/cardiovascular-diseases#tab=tab_1
https://www.who.int/health-topics/cardiovascular-diseases#tab=tab_1
https://www.who.int/fr/news-room/fact-sheets/detail/the-top-10-causes-of-death
https://www.who.int/fr/news-room/fact-sheets/detail/the-top-10-causes-of-death

Bernier et al. BMC Health Services Research

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34

35.

36.

37.

38.

39.

40.

41.

42.

(2024) 24:869

rehabilitation program: quality Improvement study. JMIR Form Res.
2023;7(1):1-16.

Nesbitt K, Beleigoli A, Champion S, Gebremichael LG, Bulamu N,
Tirimacco R, Clark RA. Development and evaluation of a co-designed
website for delivering interactive self-directed cardiac rehabilitation. Eur J
Cardiovasc Nurs. 2024;23(1):81-9.

Beleigoli A, Champion S, Tirimacco R, Nesbitt K, Tideman P, Clark RA. A
co-designed telehealth-based model of care to improve attendance

and completion to cardiac rehabilitation of rural and remote Australians:
the Country Heart Attack Prevention (CHAP) project. J Telemed Telecare.
2021,;27(10):685-90.

Interaction Design Foundation. What is User Centered Design?. Interac-
tion Design Foundation. 2005 [Available from: https://www.interaction-
design.org/literature/topics/user-centered-design.

Haute Autorité de santé. Guide méthodologique: structuration d'un
programme d'éducation thérapeutique du patient dans le champ des
maladies chroniques. La Plaine Saint-Denis, FR: Haute Autorité de santé-
Institut National de Prévention et d'Education pour la Santé; 2007. p.
1-112.

Gouvernement du Québec. Occupation du territoire: Sagenuay 2022
[updated 2 mai 2023. Available from: https://www.economie.gouv.qc.ca/
pages-regionales/saguenay-lac-saint-jean/portrait-regional/occupation-
du-territoire

Courage C, Baxter K. Understanding your users: A practical guide to user
requirements methods, tools, and techniques: London: Gulf Professional
Publishing; 2005.

Swain J, King B. Using informal conversations in qualitative research. Int J
Qual Methods. 2022;21:1-10.

Cato J. User-centered web design. England: UK: Pearson Education; 2001.
Beyea SC, Nicoll LH. Collecting, analyzing, and interpreting focus group
data. AORN J. 2000;71(6):1278-.

Turner T, Misso M, Harris C, Green S. Development of evidence-based
clinical practice guidelines (CPGs): comparing approaches. Implement
Sci. 2008;3:1-8.

Pepera G, Antoniou V, Su JJ, Lin R, Batalik L. Comprehensive and personal-
ized approach is a critical area for developing remote cardiac rehabilita-
tion programs. World J Clin Cases. 2024;12(12):2009-15.

Jorstad HT, von Birgelen C, Alings AMW, Liem A, van Dantzig JM, Jaarsma
W, et al. Effect of a nurse-coordinated prevention programme on
cardiovascular risk after an acute coronary syndrome: main results of the
RESPONSE randomised trial. Heart. 2013;99(19):1421-30.

Jiménez-Rubio D. Health system decentralization: creating as many
problems than it solves?: Comment on" The effects of health sector fiscal
decentralisation on availability, accessibility, and utilisation of healthcare
services: a panel data analysis" Int J Health Policy Manag. 2023;12:7432.
Perron C, Bouthillier M-E. Support structures for healthcare profession-
als involved in medical assistance in dying: Quebec, Canada, and the
international landscape. Healthcare management forum. Los Angeles,
CA: SAGE Publications Sage CA; 2023.

Ahmed A, Mutahar M, Daghrery AA, Albar NH, Alhadidi 1QI, Asiri AM, et al.
A systematic review of publications on perceptions and management of
chronic medical conditions using telemedicine remote consultations by
primary healthcare professionals April 2020 to December 2021 during
the COVID-19 pandemic. Int Med J Exp Clin Res. 2024;30:1-15.

Cartledge S, Rawstorn JC, Tran M, Ryan P, Howden EJ, Jackson A.
Telehealth is here to stay but not without challenges: a consultation of
cardiac rehabilitation clinicians during COVID-19 in Victoria. Australia Eur J
Cardiovasc Nurs. 2022,21(6):548-58.

Antoniou V, Kapreli E, Davos CH, Batalik L, Pepera G. Safety and long-term
outcomes of remote cardiac rehabilitation in coronary heart disease
patients: a systematic review. Digital Health. 2024;10:1-23.

Ordre des infirmiéres et infirmiers du Québec. Le champ d'exercice et
les activités réservées des infirmieres et infirmiers. Montréal: Ordre des
infirmiéres et infirmiers du Québec; 2016.

Associations des infirmiéeres et infirmiers en médecine de famille. National
Competencies CFPNA 2023 [updated n.d. Available from: https://fr.cfpna.
ca/copy-of-resources-1.

Su JJ, Yu DS, Effects of a nurse-led eHealth cardiac rehabilitation pro-
gramme on health outcomes of patients with coronary heart disease: a
randomised controlled trial. Int J Nurs Stud. 2021;122:104040.

43.

44.

45.

46.

Page 13 of 13

McMullen L. Oncology nurse navigators and the continuum of cancer
care. Semin Oncol Nurs. 2013;29(2):105-17.

Chatterjee A, Prinz A, Gerdes M, Martinez S, Pahari N, Meena YK. ProHealth
eCoach: user-centered design and development of an eCoach app to
promote healthy lifestyle with personalized activity recommendations.
BMC Health Serv Res. 2022:22(1):1-26.

Fisher AM, Mtonga TM, Espino JU, Jonkman LJ, Connor SE, Cappella NK,
et al. User-centered design and usability testing of RMAGIC: a prescrip-
tion management and general inventory control system for free clinic
dispensaries. BMC Health Serv Res. 2018;18:1-11.

Steen M, Manschot M, De Koning N. Benefits of co-design in service
design projects. Int J Design. 2011;5(2).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://www.interaction-design.org/literature/topics/user-centered-design
https://www.interaction-design.org/literature/topics/user-centered-design
https://www.economie.gouv.qc.ca/pages-regionales/saguenay-lac-saint-jean/portrait-regional/occupation-du-territoire
https://www.economie.gouv.qc.ca/pages-regionales/saguenay-lac-saint-jean/portrait-regional/occupation-du-territoire
https://www.economie.gouv.qc.ca/pages-regionales/saguenay-lac-saint-jean/portrait-regional/occupation-du-territoire
https://fr.cfpna.ca/copy-of-resources-1
https://fr.cfpna.ca/copy-of-resources-1

	Co-designing a cardiac rehabilitation program with knowledge users for patients with cardiovascular disease from a remote area
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Design
	Conceptual model
	Study context
	Participants and recruitment
	Data collection
	Data capture and analysis

	Results
	Objective 1: Understand the context of knowledge users by describing services offered to CVD patients in remote areas
	Objective 2: Develop a prototype of a CR program adapted to the context of remote regions
	Phase 0: Identify and refer patient
	Phase 1: Manage referrals and recruit patients
	Phases 2 and 3: Assess patient and develop patient care plan
	Phase 4: Deliver a comprehensive CR program
	Need to adapt and develop nutrition and kinesiology services

	Phase 5: Conduct final CR assessment
	Phase 6: Discharge and transition to long-term management
	Presentation of the final prototype to participants

	Discussion
	Service provision for CVD patients in remote areas in CR must differ from suggested models for specialized centers
	The importance of a varied CR offering for remote regions
	The co-design process enables an inclusive approach in which all knowledge users adhere to the common principles of CR
	Study strengths and limitations

	Conclusion
	Acknowledgements
	References


