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1. Background

Despite strong recommendations, cardiac rehabilitation (CR)

continues to be underused. In 2019, only 22.3% of patients who

had an acute coronary syndrome underwent CR within 6 months

of the event. Disparities persist between men  (26%) and women

(15%), with an average delay of 32 days, and there are  significant

regional variations (16% in Hauts-de-France compared with 30% in

Abbreviations: AACVPR, American Association of Cardiovascular and Pulmonary

Rehabilitation; COVID-19, coronavirus disease 2019; CR, cardiac rehabilita-

tion;  CRC, cardiac rehabilitation centres; GERS-P, Group Exercise Rehabilitation

Sports–Prevention; LPRS, light private rehabilitation structure; MGP, multipro-

fessional group practice; RARE, Risk of Activity-Related Events; VO2 , oxygen

consumption.
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the Centre region, and even lower participation in overseas ter-

ritories, e.g. 3.4% in Martinique). Data for other pathologies are

unavailable [1].  Across Europe, rehabilitation rates after myocar-

dial infarction range from <  25% in  17 countries to  25–50% in  14

countries, 50–75% in  seven countries and 75–100% in  four countries

[2]. In the USA, 24% of eligible patients participate in  rehabilitation

(28.6% men, 18.9% women) [3].

French guidelines for CR have been updated, emphasizing its

strong indications (Type I)  for numerous conditions. However,

limited accessibility to CR combined with shorter stays in acute

cardiology units hamper the optimal initiation of secondary pre-

vention [4]. Another reason for the low percentage of  patients

undergoing CR is  the fact that the current healthcare offering does

not adequately address patients’ concerns. Indeed, the barriers are

numerous: fear of exercise and the hospital environment; lack of

motivation; perceived lack of time; lack of prescriptions; family-

related difficulties; socioprofessional responsibilities; and distant

living arrangements [5].
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This underutilization of CR requires reliable alternatives to  reha-

bilitation in cardiac rehabilitation centres (CRCs) to be found, with

the aim of better meeting patients’ needs and desires, while main-

taining the same level of quality and safety.

2. Current experiments

The Social Security Financing Law for 2018 introduced, in its

Article 51, a system allowing the trial of new healthcare organi-

zations based on innovative funding models. This is  possible as

long as these organizations contribute to improving the patient

journey, the efficiency of the healthcare system, access to care or

the relevance of health product prescriptions. Thus, four “Article

51” initiatives were submitted, allowing the trial of new forms of

rehabilitation in  order to overcome some of the aforementioned

obstacles.

2.1. Light private rehabilitation structures [6]

Light private rehabilitation structures (LPRSs) are multidisci-

plinary teams, similar to  those found in  a  CRC, including private

cardiologists, physiotherapists, adapted physical activity instruc-

tors, psychologists, dietitians, nurses and/or advanced practice

nurses, addiction specialists, medical assistants and secretaries. It

is necessary for the entire team to receive continuous training in

cardiology. These are local structures that offer customized reha-

bilitation programmes, which can range from 1 month to  6 months,

with extended hours, thus allowing them to accommodate a large

number of patients. An “Article 51” initiative is currently being used

to test this concept in three centres. More than 3000 patients have

been included, 30% of whom have heart failure, and more than 35%

are women (which is significantly higher than in  CRCs).

2.2. Telerehabilitation for patients with coronary heart disease:

Walk Hop [7]

The Walk Hop programme has included more than 1000 patients

after coronary angioplasty, mostly following an acute coronary syn-

drome. In a CRC, the patient undergoes an initial assessment of their

risk of experiencing an adverse event while exercise training during

CR, using the Risk of Activity-Related Events (RARE) risk score [8].

The team then proposes starting the programme in  the centre (out-

patient care or inpatient care if the patient lives too far away) for 3

to 5 days, followed by  continuation at home for 3 weeks, with ses-

sions recorded on a dedicated online platform. A cycle ergometer

and a heart rate monitor are provided. The programme is followed

remotely, asynchronously, on  a  daily basis by the CRC. Weekly video

calls allow for updates on the training modalities. The patient can

train at flexible hours, and may  even return to work during this

period. A final assessment is conducted in the CRC. The gains in

exercise capacity were 15%, adherence was 89% and satisfaction

was 91%.

2.3. A hybrid telerehabilitation programme: Read’hy [9]

The Read’hy programme is quite similar to the Walk Hop

programme in its structure. However, the population is broader,

including patients who have  had an acute coronary syndrome and

those with chronic coronary heart disease, heart failure, diabetes

with other risk factors and congenital heart disease. The initial

assessment is done in a CRC, after which the patient alternates

between supervised sessions in the CRC (as part of an outpatient

care programme) and home-based sessions recorded on an adapted

telemedicine platform (asynchronously monitored by the CRC). The

final assessment is  conducted in the CRC after an average of 10

weeks and 40 physical activity sessions. Over 250 patients have

been included in three centres, with an adherence rate of more than

90%, a maximum exercise power gain of 22% and improvements in

quality of life.

2.4. A rehabilitation programme incorporating collaborative care

between a  CRC and a multiprofessional group practice: EVA

CORSE [10]

The EVA CORSE programme allows patients who are far  from

a CRC to benefit from a  complete CR programme. Patients start

their initial sessions in a  reference CRC, and can then continue their

rehabilitation, including therapeutic education and adapted phys-

ical activity, in a  multiprofessional group practice (MGP)  close to

their home, managed by a  team trained and supported by  the CRC. A

telemedicine platform enables synchronous monitoring and com-

munication between teams. The final assessment is conducted at

the CRC. Over 300 patients have been included in the programme,

and eight multidisciplinary health centres have been trained. The

average patient age was  68 years. The patients were generally vul-

nerable, with two  thirds retired and 47% with a financial hardship

score of less than 30, evaluated with the Evaluation de la  Précarité

et des Inégalités de santé pour les Centres d’Examen de  Santé (EPICES)

score. The programme led to an improvement in  exercise capacity

of over 20%.

2.5. Key takeaways from the four experimental programmes

These four experimental programmes share common features:

care is provided by a  specialized, multidisciplinary, trained team;

the programme complies with CR standards within the frame-

work of LPRSs; and in the three other programmes, initial and final

assessments are conducted by a  CRC, with the use of  telereha-

bilitation modalities. The programmes share identical objectives:

improving access to CR care despite geographic and economic dis-

parities; diversifying the CR care offerings to  meet the needs of all

patients; increasing treatment capacity in centres for the most frag-

ile patients; reducing morbidity and deaths; improving the quality

of life for patients with cardiac conditions; strengthening patient

adherence to rehabilitation programmes before phase III; and sup-

porting patients in resuming work.

3.  Telerehabilitation in  the literature

To validate the concept of sessions conducted both inside and

outside CRCs, a Canadian study included 961 low-risk patients

with coronary heart disease (RARE score <  4) who were offered

participation in  a  programme consisting of 51 training sessions,

with a  different distribution of sessions in and out of the cen-

tre. Group 1 completed 34 sessions in the centre compared with

eight for Group 2.  The improvement in exercise capacity was iden-

tical (1.4 vs 1.5 MET), with no particular complications [11].  A

European study included nearly 180 patients (coronary and valvu-

lar), all aged >  65 years, who participated in a 6-month cardiac

telerehabilitation programme. Exercise capacity improved at 6 and

12 months by 1.2 mL  oxygen/kg/min compared with 0.2 mL oxy-

gen/kg/min in the control group, with no adverse effects [12].

An American study (Henry Ford Laboratory) compared a  centre-

based programme (n =  21) with a hybrid programme (n =  26), where

patients performed an average of 9 sessions at home. There was

no difference in training intensity, as measured by  the percent-

age of heart rate reserve (63% vs 65%), and no adverse effects were

observed [13].  A Czech study confirmed these results in  two  groups

of 28 patients [14].  Smith et al. reported on a  study of 222 patients

who had undergone coronary artery bypass grafting, and were ran-

domized to either centre-based or home-based CR over a  6-month

period. Follow-up at 12 months showed sustained improvement
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in oxygen consumption (VO2) in the home-based group compared

with a decline in  the centre-based group. This  may  be explained

by the fact that exercising at home probably facilitates better

long-term adherence to physical activity [15].  A  study conducted

on American veterans, with an average age of 67 years, included

572 patients who completed a  home-based CR programme. These

patients included individuals with coronary artery disease, valvular

disease and heart failure. The 6-minute walk test distance increased

by 71 metres, depression scores decreased and self-esteem and self-

confidence improved. Thirty-one patients (5%) were hospitalized,

including five for coronary angioplasty, although these hospital-

izations were not directly related to the training programme. This

study included high-risk patients, according to the American Asso-

ciation of Cardiovascular and Pulmonary Rehabilitation (AACVPR)

classification, among whom the rate of cardiac-related rehospital-

izations was nearly three times higher than that of other patients

[16].

A review with meta-analysis of mobile applications in CR

included eight studies (185 patients), four of which were ran-

domized. The results showed equivalent improvements in physical

outcomes and better adherence compared with centre-based CR

[17]. Japan, which is  well equipped in information technology,

faces the same transportation challenges as Corsica. As in Europe,

the coronavirus disease 2019 (COVID-19) pandemic has acceler-

ated experimentation with cardiac telerehabilitation to increase

participation, which remains low [18].  A  meta-analysis conducted

during the COVID-19 pandemic included 14 randomized studies

comparing home-based rehabilitation to  usual care or centre-based

rehabilitation. A total of 2869 patients with coronary heart disease

were included. The 6-minute walk test showed an improvement

of 26 metres, along with an increase in  the number of steps

and a reduction in depression scores compared with usual care.

When comparing centre-based rehabilitation with home-based

rehabilitation, the results were equivalent [19].  A  more recent

meta-analysis reviewed trials of smartphone-based telerehabilita-

tion in patients with coronary heart disease. A  total of 11 studies

were included, involving 639 patients in  the intervention group

and 646 in the control group. Functional capacity (VO2 or 6-minute

walk test) was improved, and a higher smoking cessation rate

was observed. However, no significant effects were noted on other

risk factors [20].  A 2023 Cochrane review included 24 randomized

studies with over 3000 patients, analysed using the Grading of Rec-

ommendations Assessment, Development and Evaluation (GRADE)

method. The findings showed no significant differences in overall

deaths, physical capacity or quality of life  between the interven-

tion and control groups. However, no long-term data were available

[21].

A joint scientific statement from the AACVPR, the American

Heart Association and the American College of Cardiology in 2019

provided a positive opinion on the concept of telerehabilitation

with indirect supervision of exercises for clinically stable patients

at low-to-moderate risk, who cannot or  do not wish to participate

in centre-based CR.  The potential advantages include improved

accessibility, personalized programmes and better integration with

daily life. However, the disadvantages include less intensive train-

ing, reduced social support and safety concerns for higher-risk

patients [22]. According to the European Society of Cardiology,

telerehabilitation encompasses telecoaching (e-mails, SMS, tele-

phone calls), social interaction, telemonitoring and online learning

[23].

A recent review of 26 studies identified a  beneficial effect on

secondary prevention in 12 studies compared with usual care, in

seven studies compared with centre-based CR and no  effect in six

studies. The review also highlighted factors that had a  positive or

negative impact on the outcomes of secondary prevention during

a telerehabilitation programme (Table 1) [24].

Table 1

Factors impacting cardiac telerehabilitation outcomes.

Factors with a  positive impact

Patients with previous experience of physical activity

Early enrolment and choice of modality

Hybrid programme model (centre- and home-based)

Regular personal contact (phone, video calls)

Personalized feedback

User-friendly technology

Accessibility through various channels

Equipment loans (smartphone, activity tracker)

Gamified applications

Measurement and monitoring of exercise

Factors with a  negative impact

Perceived lack of usefulness of the intervention

Low bidirectional interaction (passive interventions)

Lack of technological support

Difficulty in using technology

Poor digital coverage

4. Consensus on the management of CR  outside specialized

CRCs

Based on the insights from this body of literature and the

four ongoing “Article 51” pilot programmes, the Group Exercise

Rehabilitation Sports–Prevention (GERS-P) of the French Society of

Cardiology proposes a  consensus on  the management of  CR outside

specialized CRCs. This consensus complements the updated 2024

CR recommendations.

4.1. Teams responsible for the rehabilitation programmes

4.1.1. Specialized CRCs

Specialized CRCs are those that meet the conditions outlined in

the 2022 decrees, and adhere to the 2024 recommendations of the

French Society of Cardiology [4].

4.1.2. LPRSs

LRPSs are proximity health facilities with a team of coordinated

private healthcare professionals. They must meet the same crite-

ria  as specialized CRCs; in particular, the stress and emergency test

equipment must comply with legislation, and the premises must

be  large enough to  allow training to take place in complete safety.

Additionally, they are required to  establish agreements with acute

care hospitals and a  CRC with inpatient beds. The medical team

should include several cardiologists, at least one of whom has com-

pleted the interuniversity diploma in  rehabilitation. Harmonization

of practices, including initial and ongoing training of all the profes-

sionals involved, is essential to  ensure the quality and consistency

of care provided in  the LPRS. Dedicated time for programme coor-

dination is  planned to oversee patient programmes effectively.

4.2. Pathways outside specialized CRCs or LPRSs

4.2.1. Rehabilitation with coupled care between CRCs and MGPs

A CRC acts as a reference point, and establishes agreements with

multiple MGPs to create a territorial network. This allows patients

living far  from a  CRC to  benefit from CR closer to their homes,

ensuring the same quality and safety as in a CRC setting. MGPs

differ from LPRSs in  that the staff are not specialists, and there is

no cardiologist in  the structure. The care provided is hybrid, i.e.

the initial sessions are conducted at the reference CRC, providing a

comprehensive patient evaluation and starting physical retraining

and therapeutic education sessions. If the patient is clinically sta-

ble, the cardiologist authorizes the continuation of CR near to  the

patient’s home in a group setting within an MGP  selected by  the

CRC. The MGP’s multiprofessional team is  trained by the CRC staff

in rehabilitation modalities (e.g. use of ergocycles, chairs, resistance
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bands) and a therapeutic education programme authorized by the

Regional Health Agency (Agence Régionale de Santé). Programmes

are supervised by the CRC via a coordination mechanism that is

critical for the effective implementation of rehabilitation. Continu-

ous support is provided both remotely and in person, facilitated by

a shared summary record and a dedicated telemedicine platform.

Sessions are led by a  physiotherapist or an adapted physical activ-

ity educator, with prescriptions issued and supervised by the CRC.

Clinical follow-up data are entered into the platform, and are ana-

lysed by the CRC team. An emergency protocol is  established jointly

by the CRC and the MGP  to  handle any medical events requiring

urgent care.

4.2.2. Home-based telerehabilitation

The programme begins with a  short initiation stay of 3–5 days in

a CRC or LPRS. This initial stay concludes with an assessment sim-

ilar to the one conducted at the beginning of the programme. The

entire home-based rehabilitation process is  supervised remotely by

the CRC/LPRS through a  dedicated telemedicine platform. Telere-

habilitation is also a  hybrid programme. Depending on the target

population, it begins with a  short phase in the centre for a  few days,

and then continues either entirely at home or  alternates between

sessions at home and in  the centre. Patients are monitored with an

armband or belt that tracks heart rate and the duration of exercise

performed at home. Home sessions are recorded and transmit-

ted asynchronously to  a dedicated telemedicine platform. These

sessions are analysed daily by  the CRC/LPRS. Adjustments to the

programme are made by  the CRC/LPRS, based on the recordings and

written feedback from patients. For alternating programmes, these

adjustments occur during the sessions in  the centre. For  continuous

home-based programmes, regular (at least weekly) remote consul-

tations via video call or telephone are required. Exercise equipment

used at home is either the patient’s own or  is provided on loan as

part of the programme, depending on the needs (e.g. ergocycle,

gym equipment). Therapeutic patient education must begin at the

CRC/LPRS and, if necessary, be supplemented by remote sessions

or educational actions delivered via the platform (without direct

interaction with a professional).

4.3. Safety measures

The safety of home-based telerehabilitation programmes is

ensured by a number of measures, which are detailed below.

4.3.1. Patient selection

Only patients who meet specific criteria are  offered this type of

programme.

4.3.2. Symptom screening before exercise

Patients are required to complete a symptom questionnaire

before starting each exercise session. The application is designed

to  block access if  abnormal responses are  detected. In such cases,

patients are instructed to contact the CRC for further guidance.

4.3.3. Emergency instructions

Patients (and their families) are provided with clear instruc-

tions to call emergency services (15 in France) if warning symptoms

occur. For non-urgent issues, they are instructed to contact the CRC

before continuing the programme, either by  commenting through

the application or via telephone if necessary.

4.3.4.  Adaptability of the programme

The programme allows for modifications, including the option

to resume care in the centre if deemed necessary.

4.3.5. Secure telemedicine platform

A  secure telemedicine platform ensures safe data exchange and

communication between patients and the CRC team.

4.4. Specifications for the telemedicine platform

The telemedicine platform (accessible to  both healthcare

providers and patients via a  mobile application) must be down-

loadable and compatible with both Google and Apple operating

systems. The platform should allow the creation of physical activ-

ity programmes, with visualization of heart rate data recorded by

a  heart rate sensor connected via Bluetooth to the patient’s mobile

application. A notification system based on heart rate data must be

included to alert patients and providers of any issues. A secure mes-

saging system for communication between patients and healthcare

providers, an integrated appointment scheduling calendar and sup-

port for both individual and group video conferencing must be

included. Activities and progress should be viewable by both the

patient and the healthcare team, with options for sharing com-

ments and content (e.g. therapeutic education materials). It  must

be possible to  configure access rights for healthcare professionals,

and have a  technical support team. The solution must be flexible to

adapt and customize programmes (sessions with heart rate moni-

toring and/or perceived exertion scales, such as the Borg scale, free

sessions, etc.). The solution must be a medical device, compliant

with data protection and interoperability requirements.

4.5. Stages of the care pathway

4.5.1. Prescription

Based on the available regional resources, the prescriber can

propose one of the CR modalities to the patient (Fig. 1). The decision

criteria include: clinical and psychological condition of  the patient;

socioprofessional context; and patient preferences. The potential

transition to telerehabilitation is validated during the initial assess-

ment by the referring cardiologist.

4.5.2.  Programme

The initial assessment in  the CRC/LPRS includes a  cardiology

consultation, with echocardiography, exercise evaluation and a

shared educational assessment. Cardiovascular risk factors are

analysed and managed, and medications are titrated. The initial

exercise sessions are supervised in  the CRC/LPRS. The number of

training sessions ranges from 20 to 40, renewable depending on the

patient’s condition. Therapeutic patient education is implemented

and evaluated. Sessions conducted outside the centre are moni-

tored regularly (training adjustments). A  comprehensive summary

is prepared in the CRC/LPRS with exercise evaluation. A written

report is sent to  the attending physician and cardiologist.

5.  Profile of patients eligible for these new CR  modalities

Patients must comply with the indications and contraindica-

tions specified in  the updated recommendations of the GERS-P of

the French Society of Cardiology [4]. Inpatient care in the CRC is  pri-

oritized for patients requiring close monitoring or  complex care,

as well as for patients who live far away or  have limited social

support. Outpatient care in  the CRC or LPRS is  suitable for sta-

ble patients whose homes are not  too far  away (ideally less than

30 mins). Cardiac telerehabilitation is appropriate for patients with

low-to-moderate risk, particularly in  cases of remote housing and

professional or family obligations, provided that they are moti-

vated and digitally autonomous. The programme always begins

in  the CRC, and the referring cardiologist recommends transition-

ing to telerehabilitation, either continuously at home (low risk)

or  alternately at home or in a  MGP  (for distant patients requiring
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Prescr ipt ion
Stable ca rdiovascul ar patho logy

No cont raind ica tion to card iovascular re habi litat ion

Patient's  cons ent ob tain ed

Need  for close  monitoring

Psychosocial d ifficul ties

Distance  from ho me

Criter ia

CRC inpa tien t ca re CRC outpa tien t ca re or  LPRS

Distance  from ho me,

frailty, isolat ion

MGP CTR

Low/moderat e risk

Motivat ed/autono mous pat ient

Follow-up: Treating physician and  referring  cardio logist

Exercis e pr esc ribed by phy sic ian  ("Sport on pr esc rip tion")

Yes No

Fig. 1. New modalities in cardiac rehabilitation care pathways. CRC: cardiac rehabilitation centre; CTR: cardiac telerehabilitation; LPRS: light private rehabilitation structure;

MGP:  multiprofessional group practice.

supervised care). The cardiologist responsible for the patient evalu-

ates the benefit-risk balance, and determines the most appropriate

care pathway to  propose. The care pathway can be  redirected at

any time if necessary. This consensus is  consistent with the referral

criteria for cardiac and vascular rehabilitation in  the report by the

French High Health Authority (17 October 2024) [25].

6. Conclusions

The implementation of new CR modalities is  prompted by the

limited access that patients have to CRC-based rehabilitation pro-

grammes. LPRS, coupled CRC-MGP care and telerehabilitation are

viable alternatives to traditional cardiovascular rehabilitation in

CRC facilities. These approaches complement the existing care

offering, provide flexibility in care delivery and promote access

to CR for patients regardless of their age, socioeconomic status or

geographic location. These new rehabilitation modalities must be

implemented by CRC teams that are motivated and well-organized,

with the necessary resources and dedicated personnel (Central

illustration).
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