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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 
0 to 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].

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:

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 
 km2 and includes five main municipalities [27]. Site 2 
has a population of over 90,000, covers an area of over 
230,000  km2 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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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 

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

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

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 

Table 1 Sociodemographic characteristics of the study sample 
(n = 20)

Professionals’ characteristics (n = 18) N = 11 (%)
Site 1

N = 7 (%)
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 (27,3) 3 (42,8)

 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 (28,5)

Years of experience as professional

 16 years and more 5 (45,4) 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 or less 1(50)

 3 or more 1(50)

Physical activity

 3 times/week and less 1(50)

 3 times/week and more 1(50)
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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 

Table 2 Description of current CR services based on the CR pathway of care phases

Phase 0
Identify and refer 
patient

Phase 1
Manage referral 
and recruit 
patient

Phase 2 
Assess patient 
Phase 3
Develop patient care 
plan

Phase 4
Deliver 
comprehensive CR 
programme

Phase 5
Conduct 
final CR 
assessment

Phase 6
Discharge and 
transition to long term 
management

Site 1 Patient information 
guides
Video capsules

No service Cardiac risk stratification 
with the cardiologist
Encounter with kinesi‑
ologist

Physical activity 
program supervised 3 
times a week by kinesi‑
ologist

No service No service

Site 2 No service No service Cardiac risk stratifica‑
tion with the internal 
medicine specialist

Nutrition follow‑up 
by nutritionist
Blood pressure follow‑
up by nurse
Family doctor follow‑up 
2 months after MI

No service No service

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

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].

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. "I 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 
physician 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.

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 

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.
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