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ABSTRACT

Introduction: Cardiovascular diseases are the leading cause of death worldwide, with
associated disability creating significant economic and social burden. Following a cardiac
event, Cardiac Rehabilitation (CR) - a comprehensive multidisciplinary program
combining physical exercise, health behavioral changes, risk factor management, and
psychological support — is the recommended treatment. Physiotherapists play a key role
in exercise prescription and monitoring, but their interventions must be integrated with
other healthcare professionals. However, there is a lack of clarity regarding the specific
characteristics of physiotherapy-led interventions, the Behavior Change Techniques
(BCTs) employed, the implementation strategies - that support their adoption in different

contexts.

Objective: To map the existing literature on physiotherapy-led interventions within CR
programs, identifying their characteristics, the BCTs employed, the implementation

strategies used, and the patient-level primary outcomes evaluated.

Methods: A scoping review was conducted according to the Joanna Briggs Institute
methodology and reported following the PRISMA-ScR checklist. A systematic search of
peer-review papers reporting randomized controlled trials was performed in PubMed,
SCOPUS, Web of Science, and CINAHL, complemented by manual reference
screening. Two reviewers independently conducted study selection, data extraction, and
synthesis. Intervention characteristics were described using the Template for
Intervention Description and Replication (TIDieR) checklist, BCTs were coded through
the Behavior Change Technique Ontology (BCTO), and implementation strategies were
classified according to the Expert Recommendations for Implementing Change (ERIC)
taxonomy. Findings were synthesized narratively and presented in tables according to

the review objectives.

Results: Twenty-three studies were included, involving populations with heart disease
or patients undergoing cardiac surgery or percutaneous procedures, among others. Most
studies involved patients with heart failure (K = 10), cardiac surgery (K = 7), or
percutaneous coronary interventions (K = 6). Physiotherapy interventions were highly
diverse, with a predominance of hybrid programs (K=8) combining initial in-person
phases with continued home-based formats, often supported by digital technologies. The
most common components were aerobic exercise combined with resistance training
(K=12), mostly prescribed at moderate to vigorous intensity (K=11). Several BCTs were
identified, most frequently instruct how to perform behavior, self-monitor behavior and

set graded tasks. Implementation strategies were mainly focused on patient adherence



(intervene with patients/consumers to enhance uptake and adherence). The main
patient-level primary outcomes evaluated were functional capacity (K = 6), exercise

capacity (K = 5), and quality of life (K = 3).

Conclusion: This study enhances the understanding of physiotherapy’s role in CR by
mapping the characteristics of interventions described in the literature. The findings
highlight the diversity of physiotherapy-led programs and the growing integration of
behavioral and implementation components. This evidence may support the
development of more sustainable, accessible, and equitable CR programs and guide
future research towards greater standardization and effectiveness of physiotherapy

practice.

Keywords: Cardiac Rehabilitation; Physiotherapy; Heart Disease; Behavior Change

Techniques; Implementation Strategies; Scoping Review.



RESUMO

Introducgao: As doencas cardiovasculares sdo a principal causa de morte no mundo,
sendo a incapacidade associada a estas condi¢des responsavel por um elevado impacto
econdmico e social. Apés um evento cardiaco, a reabilitagdo cardiaca - um programa
multidisciplinar abrangente que combina exercicio fisico, mudan¢a de comportamentos
de saude, controlo de fatores de risco e apoio psicolégico — constitui o tratamento
recomendado. O fisioterapeuta desempenha um papel fundamental na prescrigao e
monitorizagdo do exercicio, mas as suas intervengdes devem estar integradas com as
de outros profissionais de saude. Contudo, existe anda falta de clareza quanto as
caracteristicas especificas das intervencdes conduzidas por fisioterapeutas, as técnicas
de mudanga comportamental utilizadas e as estratégias de implementagao que apoiam

a sua adocao em diferentes contextos.

Objetivo: Mapear a literatura existente sobre intervengbes conduzidas por
fisioterapeutas em programas de reabilitacdo cardiaca, identificando as suas
caracteristicas, as técnicas de mudanca comportamental empregues, as estratégias de

implementacao utilizadas e os desfechos primarios avaliados ao nivel do utente.

Métodos: Foi conduzida uma scoping review de acordo com a metodologia da Joanna
Briggs Institute e reportada segundo a checklist PRISMA-ScR. Efetuou-se uma pesquisa
sistematica de artigos peer-reviewed que relataram ensaios clinicos aleatorizados nas
bases de dados nas bases de dados PubMed, SCOPUS, Web of Science e CINAHL,
complementada por uma triagem manual de referéncias. Dois revisores conduziram de
forma independente a selecdo dos estudos, a extragcdo e a sintese de dados. As
caracteristicas das intervengdes foram descritas com base na checklist Template for
Intervention Description and Replication (TIDieR), as técnicas de mudanca
comportamental codificadas através da Behaviour Change Technique Ontology (BCTO),
e as estratégias de implementagdo classificadas segundo a taxonomia Expert
Recommendations for Implementing Change (ERIC). Os achados foram sintetizados

narrativamente e apresentados em tabelas, de acordo com os objetivos da revisao.

Resultados: Foram incluidos 23 ensaios clinicos randomizados envolvendo populacdes
com doenga cardiaca, ou submetidas a cirurgia cardiaca ou procedimentos
percutaneos. A maioria dos estudos incluiu doentes com insuficiéncia cardiaca (k = 10),
cirurgia cardiaca (k = 7) ou intervengdes coronarias percutaneas (k = 6). As intervengdes
de fisioterapia revelaram grande diversidade, com predominio de programas hibridos (k
= 8) que combinaram fases iniciais presenciais com acompanhamento continuado em
formato domiciliario, frequentemente suportado por tecnologias digitais. Os

componentes mais comuns foram o exercicio aerdbio combinado com treino de



resisténcia (k = 12), geralmente prescrito a intensidade moderada a vigorosa (k = 11).
Foram identificadas varias técnicas de mudanca comportamental, sendo mais
frequentes instruct how to perform behavior, self-monitor behavior and set graded tasks.
As estratégias de implementacdo centraram-se sobretudo na adesdo dos utentes
(intervene with patients/consumers to enhance uptake and adherence). Os principais
desfechos primarios avaliados ao nivel do utente foram a capacidade funcional (K = 6),

a capacidade de exercicio (K = 5) e a qualidade de vida (K = 3).

Conclusao: Este estudo contribui para uma melhor compreensao do papel da
fisioterapia na reabilitacdo cardiaca, ao mapear as caracteristicas das intervencdes
descritas na literatura. Os resultados obtidos evidenciam a diversidade dos programas
conduzidos por fisioterapeutas e a crescente integracdo de componentes
comportamentais e de implementacéo. Esta evidéncia pode apoiar o desenvolvimento
de programas mais sustentaveis, acessiveis e equitativos, bem como orientar futuras

investigagdes para uma maior padronizacao e eficacia da pratica na fisioterapia.

Palavra-chave: Reabilitacdo Cardiaca; Fisioterapia; Doenca cardiaca; Técnicas de

mudanca comportamental; Estratégias de Implementacao; Scoping Review.
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CHAPTERI
Introduction
Definition and key points about cardiovascular diseases and heart disease

Cardiovascular disease is a broad term encompassing a group of disorders that affect
the heart or blood vessels, including heart disease and cerebro vascular disease
(stroke). These conditions may result from a combination of behavioral, metabolic,

environmental, and socio-economic risk factors'2.

Behavioral factors are strongly associated with lifestyle including physical inactivity,
unhealthy dietary habits, excessive alcohol consumption, smoking, and psychosocial
stress'3#. These behaviors can contribute to metabolic and physiological changes such
as high blood pressure (hypertension), obesity, elevated blood sugar levels (diabetes),
and abnormal blood lipid levels (dyslipidemia)®. These risk factors are considered
modifiable, in contrast to non-modifiable factors such as genetics or family history’S.
Cardiovascular health can also be influenced by social determinants, including income

distribution, educational level, and living conditions®.

Heart disease is a broad term used to describe a range of conditions that affect the heart,
including diseases of the heart's blood vessels (coronary artery disease), heart failure,
heart rhythm disorders (arrhythmias), valvular diseases, heart infections, and congenital

heart defects®59.

Coronary artery disease is the most common type of ischemic heart disease and can
present in an acute stage, such as Acute Coronary Syndrome®, which includes Acute
Myocardial Infarction and unstable angina’. It is the leading cause of Heart Failure, a
complex syndrome resulting from any structural or functional impairment of ventricular

filling or blood ejection®.

Epidemiological Data and Impact

Cardiovascular diseases are considered the leading cause of mortality and one of the
most significant causes of disability worldwide®, accounting for approximately 19.8 million
deaths in 2022, which represents around 31% of global deaths. These figures
correspond to 396 million years of life lost (YLL) and 44.9 million years lived with disability
(YLD)®.

The disability caused by these conditions has a significant economic impact, not only

due to the direct costs of treatment but also because of productivity losses, affecting



individuals, families, healthcare systems, public institutions, governments, and society
as a whole'®. Cardiovascular diseases are considered the most costly health condition
in terms of both direct and indirect costs, representing a substantial economic burden on
the European Union, estimated at €210 billion annually'. In 2021, indirect costs,

including productivity losses and informal care, amounted to €140 billion?.

Ischemic heart disease was responsible for 9.24 million deaths in 2022°, remaining the
leading cause of death worldwide'. In terms of disability-adjusted life years (DALYS),
ischemic heart disease had a global rate of 2,275.9 DALYs per 100,000 inhabitants,

making it the most burdensome among cardiovascular diseases®.

Patients with ischemic heart disease and heart failure experience significant reductions
in exercise capacity, which impairs functionality, daily living activities, and health-related
quality of life. This decline also contributes to increased hospitalization rates and
mortality'®'4. Work capacity and social life are further limited by frequent and debilitating

symptoms such as fatigue and shortness of breath™.

Recommendations for the Treatment of Individuals with Heart Disease

Given the complexity and impact of these conditions on patients' health and quality of
life, the effective management of cardiovascular diseases requires a multidisciplinary

approach'®2,

International guidelines prioritize a collaborative and integrated approach to the
treatment of individuals with heart disease, combining medical and invasive therapies,
pharmacological treatments, behavioral interventions, and the active involvement of a
multidisciplinary, patient-centered team. This approach aims not only to reduce mortality
and hospitalizations but also to ensure that every aspect of treatment is tailored to the

individual needs and characteristics of each patient'®2".

A continuous, structured follow-up with biomarker monitoring and the use of
telemonitoring is recommended to detect early signs of decompensation and promptly

adjust treatment as needed®.

International guidelines strongly recommend the promotion of sustainable lifestyle
changes to reduce cardiovascular risk and prevent recurrence in individuals with heart

disease?'%22, The recommendations include:

e Smoking cessation, alcohol consumption reduction, adoption of a healthy diet,
and salt intake reduction?'%2",

e Management of blood pressure and cholesterol levels'®?.



o Regular exercise: Engaging in supervised physical activity contributes to
improved cardiovascular function and symptom reduction. Hospital readmission
and mortality rates can be significantly reduced if individuals with heart disease

engage in regular physical activity®2"24.

Given that multidisciplinary involvement is a key recommendation, it is important to
highlight that each professional within the multidisciplinary team plays a specific role in
the care and management of individuals with heart disease'”?. Typically, teams should
include cardiologists (responsible for clinical management, coordination, and treatment
decisions, sometimes in collaboration with cardiothoracic surgeons in advanced
cases)'2125  cardiothoracic surgeon (responsible for preoperative and postoperative
management of procedures)'’, specialist nurses (providing coordination, education, and
follow-up)':21:2%  nutritionist  (providing education on nutrition and dietary
adjustments)'?>26  clinical pharmacist (optimizing pharmacological therapy)',
psychologists (responsible for assessing psychosocial and cognitive barriers, managing
mental health, and supporting treatment adherence)'”?, social workers (addressing

social and financial factors) '7-?°, and physiotherapists 7:252¢,

As movement specialists, physiotherapists contribute throughout the continuum of care
by assessing, evaluating, and delivering treatment and rehabilitation '7-?%6. Their role
includes prescribing exercise and physical activity to improve exercise capacity, quality
of life, and prognosis, as well as providing education on preventive behaviors. As a
member of the multidisciplinary team, the physiotherapist should also incorporate
education on preventive behaviors, provide appropriate nutritional counseling, and offer
guidance on medication management, aiming to reduce hospitalizations and optimize
patient outcomes?® In acute phases, such as after myocardial infarction or cardiac
surgery, they also help prevent secondary complications, including pulmonary and
thromboembolic events?*. Physiotherapists are also actively involved in comprehensive,
supervised interventions delivered by a multidisciplinary team such as Cardiac

Rehabilitation (CR) programs #’.

Secondary prevention after an acute event is crucial to improving quality of life and
reducing mortality and morbidity, and it should begin as early as possible after the index
event?’. CR is a strong recommendation by scientific societies for various cardiac
conditions, as highlighted in the guidelines of the Portuguese Society of Cardiology?®,
the American Heart Association (AHA)/American College of Cardiology (ACC)?", and the
European Society of Cardiology (ESC)?.



Cardiac Rehabilitation

CR is a cost-effective intervention, with formal endorsement in the guidelines of major
international scientific societies?. It is defined as an intervention aimed at helping
patients recover or improve their physical, psychological, social, and vocational
functioning following an acute cardiac event or in the context of chronic cardiovascular
disease?®. CR is an integrated multidisciplinary process that combines components such
as physical exercise, behavioral changes toward healthier lifestyles, risk factor
management, and psychological interventions?. It is considered a complex intervention
that incorporates Behavior Change Techniques (BCTs) within its structure, to enhance
adherence to healthy behaviors, promoting modifications in modifiable risk factors?®, and

slowing the progression of underlying cardiovascular disease?.

The key components of CR include patient assessment, management and control of
cardiovascular risk factors, physical activity counseling, exercise prescription, dietary
counseling, smoking cessation support, patient education, psychosocial management,
and vocational support?3. CR programs aim to improve functional capacity, reduce risk

factors, and prevent future cardiac events?®,

Studies have demonstrated that these programs are effective in reducing both
cardiovascular and all-cause mortality, as well as lowering hospitalization rates?’.
Evidence also indicates that CR improves exercise capacity, health-related quality of life,
depression, and anxiety in individuals with heart disease, with these benefits being

consistent across different cardiac conditions and intervention types?”*,

Based on this evidence, CR has received the highest recommendation class (Class )
with Level of Evidence A in international guidelines, including those from the European
Society of Cardiology (ESC), the American Heart Association (AHA), and the American
College of Cardiology (ACC), following hospital admission due to a cardiac event.
Exercise-based therapy has been consistently identified as a central component of these

programs1 8,20,27,31

Phases of Cardiac Rehabilitation

CRis a treatment modality structured into three main phases: Phase |, which takes place
during the acute hospitalization of inpatients; Phase I, traditionally delivered in an
outpatient setting; and Phase lll, which focuses on the long-term maintenance of lifestyle

changes®.



Prolonged bed rest and physical activity limitations may occasionally be necessary for
patients with severe complications to achieve clinical stabilization. However, early
mobilization and ambulation (e.g., getting out of bed on day 1) are recommended for
most patients in the acute phase, such as those with acute coronary syndrome'®,
following coronary artery bypass grafting, valve replacement, heart transplantation, or

percutaneous coronary intervention33,

This phase is considered Phase | of CR, also referred to as the Hospital Phase, due to
its inpatient setting. It can be further subdivided into Phase la, conducted in the Intensive

Care Unit, and Phase Ib, carried out in the general ward?®>.

Phase | focuses on early mobilization, low-intensity exercises, educational interventions
aimed at promoting a healthy lifestyle and risk factor control, encouragement of therapy

adherence, and engagement in subsequent phases of CR?%34,

As heart disease progresses to the subacute and chronic phases, the intervention for

these patients focuses on Phases Il and Il of CR?>%°,

Phase Il begins immediately after hospital discharge and consists of a structured,
intensive, and supervised outpatient program lasting between three and six months,

aimed at initial recovery and functional rehabilitation3232,

Interventions can take place in various settings, depending not only on the stage of the
disease but also on factors such as the patient's age, frailty, risk stratification results,
prognosis, and comorbidities, which help determine the most appropriate environment
for CR?.

Phase Il is a lifelong phase focused on maintaining cardiovascular health, with reduced
supervision and less intensive monitoring, promoting patient autonomy and self-
management?”32, This phase consists of home-based or community-based exercises,
such as gym programs, aimed at sustaining risk factor modification and long-term health

benefits32.

Delivery Models of Cardiac Rehabilitation Programs

Traditional center-based CR programs, conducted in specialized facilities, provide
structured and intensive patient follow-up®. However, they have certain limitations, such
as often being located far from the patient’s residence, fixed schedules and days,
standardized activities for all participants, and group-based sessions, which may present

barriers to patient adherence®.



Given the low adherence to traditional programs, along with the impact of the pandemic,
alternative models have been explored®”. To expand access and participation, home-
based CR programs have been increasingly implemented®. These programs are
particularly beneficial for low-risk patients, as they eliminate the need for travel to
specialized centers and scheduling challenges, allowing treatment to continue in the

patient’s familiar home environment?®,

Home-based programs, whether implemented independently or in combination with
center-based programs - within a hybrid CR approach - represent a viable alternative

that can enhance the delivery of CR programs to eligible patients®.

The proliferation of information and communication technologies has enabled the
development of Digital CR, utilizing smartphones, web-based applications, and wearable
devices. Several studies have concluded that these programs can achieve positive
outcomes, comparable to or even superior to those of center-based programs in some
cases®. Flexible and innovative behavior change interventions targeting cardiovascular
risk factors, such as physical inactivity and sedentary behavior, are essential for
secondary prevention®. Digital CR can serve as a suitable complement to traditional

healthcare services, which are not always accessible or feasible*°.

Home-based programs, facilitated by technological tools, have the potential to expand
the reach of CR, improving patient acceptance and adherence compared to traditional

approaches®®.

The European guidelines on cardiovascular disease prevention state that "home-based
rehabilitation, with or without telemonitoring, is promising for increasing participation and

supporting behavior change"®'.

Although clear recommendations exist for the treatment of individuals with heart disease,
several gaps remain, including: lack of studies investigating effective strategies to
improve adherence to exercise, medication, and behavioral changes*'; limited
knowledge on which interventions lead to the effective implementation of guidelines in
clinical practice?'; lack of clarity regarding the most effective physiotherapy strategies or
interventions for different subgroups of patients with cardiac conditions, such as heart
failure?®; uncertainty regarding the most appropriate exercise parameters (intensity,

frequency, duration, type) for specific populations of individuals with heart disease?.

This highlights the need for studies focused on characterizing physiotherapy
interventions described in the literature, identifying existing practices, knowledge gaps,
and implementation opportunities. Such research would provide a comprehensive and

structured overview of the approaches used in CR across different settings.



Physiotherapy involves complex interventions such as CR, which comprise multiple
interactive components. These components may include exercise training, educational
activities, BCTs, psychosocial support, or remote monitoring. Interventions of this nature
require detailed descriptions of their components and careful consideration of their
content and context to ensure they can be effectively structured, delivered, replicated,
and adapted across different settings while supporting evidence-based practice*?.
Furthermore, identifying BCTs used within these interventions can facilitate the
replication of successful components, thereby improving health outcomes in individuals

with cardiovascular disease*°.

It is equally important to understand how these interventions are put into practice.
Implementation strategies, defined as methods or techniques used to enhance the
adoption, implementation, and sustainability of a clinical program or practice*}, may help
address current challenges such as low adherence*t, inequities in access'"*, and
variability in program delivery'"?” in the context of interventions such as CR. By mapping
the implementation strategies used alongside physiotherapy interventions, this review
aims to provide insights that may guide a more consistent and effective integration of CR

programs into clinical practice.

A scoping review of the existing literature enables the mapping and characterization of
these interventions, helping to identify their key components, describe how they are
implemented in different contexts, and highlight gaps in knowledge that may inform future

research?.

Dissertation rationale, aims and structure

This master's dissertation provides an important contribution to the field of Health
Promotion, as it focuses on one of the most significant public health challenges —
cardiovascular disease. It highlights the relevance of prevention, education, and
multidisciplinary rehabilitation in improving cardiovascular health and quality of life. The
work also seeks to reinforce the integration of health promotion principles into clinical
practice and to encourage a more comprehensive view of how these approaches can
support individual and community well-being. In addition, it aligns with the Sustainable
Development Goals (SDGs), particularly SDG 3 (Good Health and Well-being), by
contributing to efforts aimed at reducing the burden of non-communicable diseases, and
SDG 10 (Reduced Inequalities), by emphasizing the importance of equitable access to

effective cardiovascular care.



By identifying, describing, and mapping physiotherapy interventions applied within CR
programs for individuals with heart disease, this study contributes to a clearer
understanding of how these interventions are structured and implemented in different
contexts. It supports the development of more consistent and comprehensive
physiotherapy practices, promoting greater alignment with international
recommendations, and strengthen the integration of physiotherapy within
multidisciplinary CR teams. Furthermore, by summarizing existing evidence on BCTs
and implementation strategies, this dissertation contributes to evidence-based

interventions that enhance patient adherence, and continuity of care in CR.

In light of the rationale presented above, this dissertation is guided by the following

research question:

“What physiotherapy-led CR interventions have been developed and implemented for

the treatment of individuals with heart disease?”

To further explore this topic, the following sub-questions were formulated: what are the
characteristics of physiotherapy interventions for individuals with heart disease within CR
programs? Which BCTs have been used within these interventions? What
implementation strategies have been adopted to support their delivery? What patient-

level primary outcomes have been reported?
To address this question, this dissertation has the following objectives:

e The overall aim is to map the existing literature on physiotherapy interventions
for the treatment/rehabilitation of individuals with heart disease within CR
Programs.

e The specific aims are to describe the characteristics (e.g., intensity, frequency,
duration, content, and mode of delivery, as well as the BCTs used) of
physiotherapy interventions for individuals with heart disease across different
contexts; to identify the implementation strategies adopted in different programs;
and to describe the patient-level primary outcomes reported in these

interventions.

This dissertation follows the article model type and is divided into two chapters. The first
chapter provides an extended introduction to cardiovascular diseases and CR, outlining
the role of physiotherapy, and presenting the rationale, objectives, and structure of the

dissertation.

The second chapter presents the scoping review conducted within this project, in full

manuscript form, prepared for submission to a peer-reviewed journal.
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ABSTRACT

Introduction: Cardiovascular diseases are the leading cause of death worldwide,
creating significant economic and social burden. Cardiac rehabilitation (CR) is a
multidisciplinary program combining exercise and lifestyle modification, recommended
after a cardiac event. Physiotherapists play a key role in exercise prescription and
monitoring; however, there is limited clarity about the characteristics of physiotherapy-
led interventions, the behavior change techniques (BCTs) used, and the implementation

strategies supporting their adoption.

Objective: To map the literature on physiotherapy-led interventions within CR programs,
identifying their characteristics, employed BCTs, implementation strategies, and the

patient-level primary outcomes evaluated.

Methods: A scoping review was conducted following the Joanna Briggs Institute
methodology and PRISMA-ScR checklist. Randomized controlled trials were searched
in PubMed, SCOPUS, Web of Science, and CINAHL, complemented by manual
reference screening. Two reviewers independently selected studies and extracted data.
Interventions were described using the Template for Intervention Description and
Replication (TIDieR) checklist, BCTs coded through the Behavior Change Technique
Ontology (BCTO), and implementation strategies classified according to the Expert
Recommendations for Implementing Change (ERIC) taxonomy. Findings were

synthesized narratively and presented in tables.
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Results: Twenty-three studies were included, mostly involving patients with heart failure
(K =10), cardiac surgery (K = 7), or percutaneous coronary interventions (K = 6). Most
physiotherapy interventions were hybrid (K = 8). Common elements included aerobic
and resistance training (K = 12), typically at moderate-to-vigorous intensity (K = 11).
Frequent BCTs included instruct how to perform behavior, self-monitor behavior and set
graded tasks. Implementation strategies mainly focused on patient adherence. Main
patient-level primary outcomes were functional capacity (K = 6), exercise capacity (K =
5), and quality of life (K =3).

Conclusion: This review clarifies physiotherapy’s contribution to CR and support the

design of more sustainable and effective physiotherapy-led CR models.

Keywords: Cardiac Rehabilitation; Physiotherapy; Heart Disease; Behavior Change

Techniques; Implementation Strategies; Scoping Review.

15



Introduction

Cardiovascular diseases, including heart disease, are a group of disorders affecting the
heart and blood vessels, often resulting from behavioral, metabolic, environmental, and
socio-economic risk factors’2. Cardiovascular diseases caused 19.8 million deaths in
2022, making them the leading global cause of mortality> and a major source of
disability*. Their economic impact in the European Union is estimated at €210 billion
annually?>®®. Ischemic heart disease is the primary contributor*’, associated with
reduced functional capacity, poorer quality of life, and higher hospitalization and mortality

rates®10.

Effective cardiovascular disease management requires a multidisciplinar, patient-
centered approach that combines pharmacological, medical, and behavioral
interventions'-"8, International guidelines strongly recommend the promotion of
sustainable lifestyle changes, such as smoking cessation, alcohol reduction, dietary
changes?'*'%, management of blood pressure and cholesterol levels''® and regular

exercise? 1417,

Multidisciplinary involvement is a key recommendation, and each professional within the
team plays a specific role in the care and management of individuals with heart
disease'>"°. Physiotherapists are integral to this approach'?'%2%: they prescribe physical
activities to improve exercise capacity and quality of life, provide education on preventive
behaviors to reduce hospitalizations and optimize patient outcomes?°, and are actively
involved in supervised, multidisciplinary interventions like Cardiac Rehabilitation (CR)

programmes?'.

CRis a Class I, Level A recommendation in international guidelines, including those of
the American Heart Association (AHA)/American College of Cardiology (ACC)"'® and
the European Society of Cardiology (ESC)™.

CR combines components such as physical exercise, behavioral changes toward
healthier lifestyles, risk factor management, and psychological interventions™. CR
programs aim to improve functional capacity, reduce risk factors, prevent future cardiac
events?? and slow disease progression'®. Evidence shows that CR programs reduces
cardiovascular and all-cause mortality, lowers hospitalizations?', and improves exercise
capacity, health-related quality of life, depression, and anxiety across different cardiac

populations?'-23,

Despite its benefits, adherence to traditional center-based CR is low due to logistical

barriers, such as travel distance and rigid schedules?*?°. To expand access, home-based
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CR programs have been increasingly implemented?, particularly for low-risk patients,

allowing treatment to continue in the patient’s familiar home environment'®.

Home-based programs, whether implemented independently or in combination with
center-based programs—within a hybrid CR approach—represent a viable alternative

that can enhance the delivery of CR programs to eligible patients?.

Digital CR using mobile technologies is also effective and improves patient
engagement?’28, Home-based programs, facilitated by technological tools, have the

potential to expand the reach of CR, improving patient acceptance and adherence?.

Although clear recommendations exist for the treatment of individuals with heart disease,
several gaps remain, including: lack of clarity regarding the most effective physiotherapy
strategies or interventions for different subgroups of patients with cardiac conditions,
such as heart failure?®; uncertainty regarding the most appropriate exercise parameters
(intensity, frequency, duration, type) for specific populations of individuals with heart
disease?’; lack of studies investigating effective strategies to improve adherence to
exercise, medication, and behavioral changes?’; limited knowledge on which

interventions lead to the effective implementation of guidelines in clinical practice'®.

This highlights the need for studies focused on characterizing physiotherapy
interventions described in the literature, identifying existing practices, knowledge gaps,
and implementation opportunities. Such research would provide a comprehensive and

structured overview of the approaches used in CR across different settings.

Physiotherapy involves complex interventions such as CR, which comprises multiple
interactive components. These components may include exercise training, educational
activities, Behavioral Change Techniques (BCTs) to change health-related behaviors,
psychosocial support, or remote monitoring. Interventions of this nature require detailed
descriptions of their components and careful consideration of their content and context
to ensure they can be effectively structured, delivered, replicated, and adapted across
different settings while supporting evidence-based practice®®. The Behavior Change
Technique Ontology (BCTO) further refines this concept, defining a BCT as a planned
process that represents the smallest part of behavior change intervention content that is
observable, replicable, and, on its own, has the potential to bring about behavior change
in oneself or other people3'. Additionally, the BCTO provides a structured and
standardized system for defining, classifying, and labelling BCTs in a transparent and
machine-readable format, facilitating the systematic identification and comparison of

intervention components across studies®'. Identifying BCTs used within these
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interventions can facilitate the replication of successful components, thereby improving

health outcomes in individuals with cardiovascular disease?®.

It is equally important to understand how these interventions are put into practice.
Implementation strategies, defined as methods or techniques used to enhance the
adoption, implementation, and sustainability of a clinical program or practice®’, may help
address current challenges such as low adherence®, inequities in access®33, and
variability in program delivery®?' in the context of interventions such as CR. By mapping
the implementation strategies used alongside physiotherapy interventions, this review
aims to provide insights that may guide a more consistent and effective integration of CR

programs into clinical practice.

A scoping review of the existing literature enables the mapping and characterization of
these interventions, helping to identify their key components, describe how they are
implemented in different contexts, and highlight gaps in knowledge that may inform future

research®.

To our knowledge, and after a search in relevant databases, no prior review was
identified that explored, described, and characterized the interventions of
physiotherapists in individuals with heart disease across different contexts. Moreover, no
review was found that mapped the BCTs and implementation strategies used in these
interventions, highlighting the innovation and the need to map and synthesize the

available evidence.

Aim of the study

The overall aim of this study was to map the existing literature on physiotherapy-led
interventions for the treatment/rehabilitation of individuals with heart disease within CR

programs.
The specific objectives were:

e To describe the characteristics (e.g. intensity, frequency, duration, BCTs, and
mode of delivery) of these physiotherapy-led interventions across different

contexts.
o Toidentify the implementation strategies used in physiotherapy-led interventions.

e To describe the patient-level primary outcomes reported in these interventions.

18



Methods

This scoping review was conducted following the methodology of the Joanna Briggs
Institute framework3* and was reported in accordance with the Preferred Reporting Items
for Systematic reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-
ScR) checklist®*® (see Appendix 1 for the completed checklist). The protocol for this

review was previously published in Open Science Framework (available at:

)-

Eligibility criteria

Eligibility criteria were defined according to the Participants, Concept, Context (PCC)

framework recommended by the Joanna Briggs Institute for Scoping Reviews.

Participants

This study will include adult participants (218 years) with any form of heart disease (e.g.,
acute coronary syndrome, heart failure, valvular disease, congenital heart disease),
including those who have undergone cardiac surgery or percutaneous interventions, and
patients with clinically stable pulmonary hypertension. Participants were required to be
enrolled in CR programs. Studies were excluded if participants presented
contraindications for CR, such as unstable angina, decompensated heart failure,
complex ventricular arrhythmias, pulmonary hypertension >60 mmHg, intracavitary
thrombus, recent thrombophlebitis with or without pulmonary embolism, severe
obstructive cardiopathies, severe or symptomatic aortic stenosis, uncontrolled
inflammatory or infectious pathologies, or musculoskeletal conditions preventing

exercise.
Concept

The review included any type of evidence-based physiotherapy intervention targeting
adults with heart disease. The intervention was physiotherapy-led, and the study
explicitly mentioned the inclusion of a physiotherapist in the delivery team and clarified

their role in the implementation.
Context

Settings where physiotherapy interventions are applied to individuals with heart disease,
with or without digital support. These settings may vary depending on the stage of the
disease, the overall health status of the patient'®, and access to and participation in CR

programs.
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» Hospital-based context: Interventions performed in hospital settings, usually in
the early stages following an acute cardiac event (Phase | of CR).

» Center-based context: Interventions conducted in CR centers.

» Home-based context: CR programs carried out at the patient's home, where
interventions may or may not be supported by digital technologies, such as
smartphones and web platforms, to remotely monitor and guide exercise practice
and behavior changes (digital CR).

> Hybrid context: Interventions combining home-based and center-based

approaches.
Type of evidence sources

Only quantitative primary studies (e.g., randomized controlled trials, non-randomized
controlled trials, before-and-after studies, interrupted time-series, pilot studies, or
feasibility studies, prospective, retrospective, cross-sectional, or case-control designs)

published from 2010 onwards in Portuguese, English, or Spanish were included.

Although CR was formally recommended in major international guidelines from the early
2000s%, this review will include studies published from 2010 onwards, as this period
reflects the publication of updated international guidelines and the integration of more

contemporary evidence-based practices in CR3"%,

Studies were excluded if they did not specify the physiotherapist’s involvement or role,
or if they were systematic reviews, meta-analyses, scoping reviews, books, conference
proceedings, policy documents, opinion articles, research reports, dissertations, theses,
editorials, or any other type of grey literature. The review focused exclusively on primary

studies published in peer-reviewed journals.

Information Sources

The literature search was conducted in four electronic databases: PubMed, SCOPUS,
Web of Science, and CINAHL.

The search was performed on the same day (9 May 2025) across all four databases,

applying the pre-developed search strategy.

Search Strategy

The search strategy was developed in collaboration with an experienced librarian and

adapted for each database. It was performed in three phases: (1) the initial search was
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developed and applied to the PubMed electronic database. The search results were
analyzed, keywords from retrieved articles were screened, and the PubMed MeSH
thesaurus was consulted for broader terms; (2) in the second phase, the final search
query was applied to the four electronic databases previously mentioned, incorporating

”

MeSH thesaurus terms for “heart disease,” “physical therapy modalities,” and “CR.” Due
to the diversity of search functionalities across electronic databases, a different set of
filters was applied to each database to limit search results according to the eligibility
criteria previously established. Complete search queries, applied filters, and obtained
results were explicitly detailed to ensure a transparent, replicable, and unbiased search
strategy. Complete and final search strategies for all databases, including applied filters
and the number of records retrieved from each, are presented in Appendix 2.; (3) the
third phase involved manual searching through retrospective citation tracking, reviewing
the reference lists of all included studies. References of systematic and scoping reviews

on the theme of interest were also examined to identify other potentially eligible studies.

Selection of Sources of Evidence

Search results were exported in RIS format and uploaded to Rayyan software for
duplicate removal, followed by manual verification. After that, two reviewers (RO and
AM) independently screened all identified studies in a two-phase process using the
predefined eligibility criteria. The first phase involved screening titles and abstracts, while
the second phase consisted of full-text screening. A standardized screening form was
developed to ensure consistency in the selection of evidence sources, as presented in

Appendix 3.

The review team conducted a pilot test on a random sample of 25 titles/abstracts. The
two reviewers screened this sample using the eligibility criteria, discussed discrepancies,
and made necessary adjustments to the screening form. The pilot test was only
considered successful, and the screening process only began, when an agreement of

75% (or higher) was achieved®.

After completion of the first phase, the reviewers proceeded to the second phase, which
involved full-text screening. Selected references were imported into Covidence for full-
text screening, data extraction, and synthesis. “Two reviewers (RO and AM)
independently screened all titles and abstracts using the predefined eligibility criteria. For
full-text screening, RO reviewed all studies, and AM independently verified 20% of them,
again using the developed screening form to ensure consistency in the selection

process. A pilot test on a random sample of five full-text articles was undertaken to
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ensure consistency in applying the eligibility criteria. Any discrepancies between
reviewers were discussed, and the inclusion/exclusion criteria were refined, if necessary,
before proceeding with the full-text screening phase. Any disagreements between the
reviewers at any stage of the selection process were resolved through discussion. If

consensus could not be reached, a third reviewer (MM) settled disagreements.

Data charting

Data extraction was first conducted independently by both reviewers (RO and AM) for
20% of the included studies to ensure consistency and refine the standardized data
extraction form developed specifically for this review. Discrepancies were discussed and
resolved by consensus, after which the remaining studies were extracted by one
reviewer (RO) using the finalized form. This form, which was pilot tested in advance and
is presented in Appendix 4, included fields for general study information, intervention
characteristics (using the TIDieR checklist®°, BCTs (coded according to the BCTO?'),
implementation strategies (classified using the ERIC taxonomy?®), and patient-level

outcomes and results.

Data analysis and synthesis of results

We conducted a descriptive analysis of the qualitative content, aligned with the
objectives of this scoping review. Data was organized and summarized narratively, with

results presented in tables to facilitate comparison across studies.

Intervention content was systematically charted using the TIDieR checklist*® to capture
key elements such as provider, materials, procedures, mode of delivery, setting, dose,
and tailoring. BCTs were identified and coded according to the BCTO3!, with their
frequencies calculated across studies. Implementation strategies were classified using
the Expert Recommendations for Implementing Change (ERIC)3? taxonomy and similarly

summarized through frequency counts.

Missing or unclear information was reported as “not specified.”

Results

Literature search

A total of 1821 studies were identified from the databases search. After removing

duplicates, 1,295 records were screened by title and abstract, leading to the exclusion
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of 1,110 records. An additional 61 records were identified through citation searching (41
from the reference lists of excluded systematic reviews and 20 from the reference lists
of included studies). A total of 201 records proceed to full text screening; 3 could not be
retrieved despite attempts to obtain them, which included contacting the corresponding
authors by email, and 175 were excluded because they did not meet the eligibility criteria.
Finally, 23 studies were included in the review*'-3. Figure 1 provides the flowchart for
the study selection process®. A complete list of studies assessed for full-text eligibility,

along with the reasons for exclusion, is provided in Appendix 5.

ion of studies via and registers Identification of studies via other methods
ident Records identified from:

B | | e Records removed before Citation searching from
i} Pubhed (n = 762) screening reference lists of excluded
P Scopus (n = 736) Duplicate records removed systematic reviews (n = 41)
g Web of Science (n = 261) (n=526) Citation searching from
2 CINAHL (n = 60 reference lists of included
= (n=60) studies (n = 20)

Records screened Records excluded Reports sought for retrieval

(n=1295) (n=1110) (n=16)

¥
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(n=201) 3

l ?
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(n=198)

Screening

Reports excluded:
Wrong concept (n = 175)

Studies included in review
(n=23)

([ ncluded (

Figure 1. Flow diagram of study selection

Characteristics of the included studies
All included studies were Randomized Controlled Trials, some of them with different

designs.

The studies mainly involved populations with chronic heart failure424550:51.53.54.81 ' coronary
artery disease*'%°762  or patients undergoing surgical procedures*+#7:5¢63More recent
studies expanded the focus to patients with pulmonary hypertension*® or combined

cardiac disease with other conditions, such as COPD*® or obesity®?.

Usual care was the most frequent comparatort?44:45:49-51.53-6063 " fo|lowed by standard
Care46—48,62_

The characteristics of the included studies are listed in Table 1.
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Table 1. Studies characteristics

Author, Year,
Country

Study design

Population

Groups

Primary outcome

Assessment
Metric

Timepoints

Astengo, 2010,
Sweden

Pozehl, 2010,
USA

Babu, 2011,
India

Chien, 2011,
Taiwan

Cowie, 2011,
Scotland

Oerkild, 2011,
Denmark

RCT

RCT

Prospective
RCT

RT

RCT

RCT

Stable angina;
advanced
atherosclerosis;
elective PCI
(n=62)

Chronic HF
(n=42)

Congestive HF,

NYHA 1I-1V
(n=30)
Chronic HF,

NYHA I-lIl (n=51)

HF (n=60)

CHD, 265 yrs
(n=75)

CG: usual care; I1G:
training

CG: education only;
IG: HEART CAMP

CG: physician
advice/usual care;
IG: in-patient rehab
+ HB

CG: usual activity;
IG: HB exercise;

usual HF care/daily
routine; 1G-1: HB;
IG-2: Hospital-
based

CG: usual care; I1G:
HB

Maximal exercise
capacity

Cardiac exercise
self-efficacy

Functional capacity

HRQoL

Physical activity

Exercise capacity

Maximal exercise
test

CESEI

6MWT

MLHFQ

ActivPALPhysical
activity (steps/d,
upright hours,
walking pattern,
cadence)

Peak VO,, 6MWT

2mo pre-PCl; 1wk pre-PCl;
3mo post-PCl; 6mo post-
PCI

wk 0; wk 12

Discharge; FU: wk 8

wk 0; wk 8

wk 0; wk 8; FU: 6mo

Omo; 3mo; FU: 12mo
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Author, Year, Study design Population Groups Primary outcome Assessment Timepoints
Country Metric
Oerkild, 2012, RCT CHD (n=40) CG: usual care; IG:  Exercise capacity 6MWT 0mo; 3mo; FU: 12mo
HB CR
Denmark
Aamot, 2014, RCT CAD (n=90) TE; GE; HE Peak VO, CPET Owk; wk 12 (HIT)
Norway
Kraal, 2014, The L.ow—m.oderate CG: usye?l care IG:  Exercise capacity Maximal gxermse Owk; wk 12
Netherlands risk patients HB Training test + respiratory
RCT entering CR gas analysis
(n=55)
RT Stable Chronic CG: CB usual care; Functional capacity 6MWT wk 0; wk 12; FU: wk 24
Hwang, 2017,
. HF (n=53) IG: telerehab
Australia
Kraal, 2017, The Prospective Post-ACS, ECI or CG: usual care; IG: Physical fitness Peak VO, Wk 12; FU: 12mo
Netherlands RCT CABG entering HB
CR (n=90)
Bernocchi Open, Patients with CG: Standard care  Exercise tolerance 6MWT Discharge; 4mo; 6mo
’ multicentre RCT COPD + chronic IG: Telerehab-HB
2018, ltaly
HF
RCT Patients with HF CG = usual care; QoL MLHFQ wk 0; 2mo; FU: 6mo

Peng, 2018, .
China + caregivers IG = usual care +

(n=98)

telehealth ex
training
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Author, Year, Study design Population Groups Primary outcome Assessment Timepoints
Country Metric
Sunamura Open RCT, Patients with ACS CG: Standard CR;  SCORE 10-year CV  Estimated 10-year wk 0; 3mo; FU: 18mo
2018 The’ superiority trial referred to for CR  1G1: CR + face-to-  mortality risk CV mortality risk of
Nethérlands (n=914) face sess.; IG2: CR CV death
+ telephone sess.
Babu. 2019 Prospective Pulmonary CG = standard Functional capacity 6MWT wk 0; wk 12
India, ’ nonblind RCT hypertension care; IG = HB ex
patients (n=84) training
AlvesdaCruz Cluster Patients with CVD VRBT Acute hemodynamic ~ SBP, DBP, HR, 5" initial rest; Conditioning:
2020. Brazil ’ randomized or CVrisk factors  CR (conventional response RR, SpO,, RPE every 5' Recovery: 1', 3', 5,
’ crossover trial (n=27) rehab sess.); 10", 20, 30'
Beigiene, 2021 RCT, single- Elderly post- CG: CR only; Functional capacity 6MWT Admission; Post-CR
Lithuania | center,3-arm,  PCICABG after  1G1 (CR +
parallel design ACS, referred to traditional ex); 1G2
CR (n=79) (CR + mechanical
ex)
Tamuleviciute- RCT Older patients CG: Usual care Functional capacity & 6MWT; SPPB; CR start; Post-CR; FU:
Prasciene post-valve Gl: Usual care + physical performance 5MWT 3mo
2021 Lithl,Jania intervention extra resistance &
’ (n=116) balance sess.
Meslet 2022 RCT ACS patients, CG: CB (usual Cardiorespiratory Peak VO, Owk; 3wk
France’ ’ stable clinical care); IG: hybrid fitness

status (n=60)

rehab
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Author, Year, Study design Population Groups Primary outcome Assessment Timepoints
Country Metric
Ahmad, 2023, RCT Hospitalized . CG: Usual medical  Functional capacity 6MWT Discharge only
Egypt acute HF patients care; IG:
(n=79) Supervised
mobilization
program
. Multicentre RCT  Patients with CG: usual care; IG:  HRQoL MacNew Heart Omo; FU: 6mo post-CR
denUijl, 2023,

The Netherlands

Chair, 2024,
China

DiLeone, 2024,
Brazil

RCT

RCT

cardiac disease
and obesity
(n=201)

Coronary HD
patients, regional
CR center, Hong
Kong (n=130)

Patients with HF
decompensation
(n=28)

OPTICARE XL CR

CG: Usual care; I1G:

HB, music-paced
PA program

CG: AE and NIV
protocols
separately

IG: AE + NIV

Exercise capacity

Length of ICU stay

Disease
questionnaire

ISWT

days from ICU
admission to
discharge, medical
records

(18M OPTICARE XL; 9M
standard CR)

0Omo; 3mo; 6mo

ICU discharge

Abbreviations: SMWT: 5-Metre Walk Test; 6MWT: 6-Minute Walk Test; ACS: acute coronary syndrome; AE: aerobic exercise; CABG: coronary artery bypass graft; CAD:
coronary artery disease; CB: center-based; CESEI: Cardiac Exercise Self-Efficacy Instrument; CHD: coronary heart disease; CG: control group; COPD: chronic obstructive
pulmonary disease; CPET: cardiopulmonary exercise test; CR: cardiac rehabilitation; CV: cardiovascular; CVD: cardiovascular disease; DBP: diastolic blood pressure; Ex:
exercise; FU: follow-up; GE: group exercise; GP: general practitioner; HB: home-based; HE: home exercise; HF: heart failure; HIT: high-intensity training; HR: heart rate; HRQoL:
health-related quality of life; ICU: intensive care unit; IG: intervention group; ISWT: 10-metre Incremental Shuttle Walk Test; MLHFQ: Minnesota Living with Heart Failure
Questionnaire; mo: month(s); NIV: non-invasive ventilation; NYHA: New York Heart Association Class; OPTICARE XL: Optimizing Cardiac Rehabilitation in Obese Patients XL;
PA: physical activity; PCIl: percutaneous coronary intervention; Peak VO,: peak oxygen uptake; Post: post-intervention; pre: before / pre-intervention; QoL: quality of life; RCT:
randomized controlled trial; RPE: rating of perceived exertion; RR: respiratory rate; SBP: systolic blood pressure; SCORE: Systematic COronary Risk Evaluation; SDT: Self-
Determination Theory; SPPB: Short Physical Performance Battery; SpO,: peripheral oxygen saturation; TE: treadmill exercise; VRBT: virtual reality-based therapy; wk: week.
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Characteristics of the interventions

The interventions analyzed ranged from home-based programs?*44648.50.58-60  nften
complemented by periodic contacts such as home visits or telephone calls, to center-
based programs*3526283 with hospital-based programs being less represented*247:53, A
strong presence of hybrid approaches was observed?*!454954-57.61 ‘which combined initial
in-person phases (in hospital or rehabilitation centers) with home-based continuation.

One study directly compared home- and hospital-based programes®'.

Face-to-face delivery was predominant in most included studies*?-4547:49.51-83,57-63 't
several studies also reported the use of telemonitoring*'48-*4-56.€0_gither as a stand-alone
modality or as part of hybrid programs that combined in-person and home-based

delivery.

Most studies included aerobic exercise combined with resistance training**
45:47,52,54,55,57,60-62 Some studies added balance training*?47¢3, while others incorporated
behavioral change strategies®®®":®2, Innovative modalities were also reported, such as

music-paced training*®, or virtual reality*.

Program frequency and duration varied considerably across studies, but most protocols
lasted 8—12 weeks*!:45:46:49-52.54-56.60-62 \yjjth 27 sessions per week*!434446-63 |ntensity

was generally prescribed at moderate-to-vigorous levels (40-70% HRR)*344:47-49,55-
57,60,61,63

In terms of resources and materials, the interventions used both simple equipment
(elastic bands, pedometers, water bottles, exercise diaries)*3#6:48505460-63 gnd digital
technologies (mobile applications, real-time telemonitoring,

videoconferencing)*!4348,51,54-56,60,61

Most of the included studies described the general structure of CR programs, particularly
regarding frequency, intensity, and duration, and the main exercise type. However, in
some cases, interventions descriptions were brief and specific details were limited.
Under-reporting was also observed with respect to exercise progression - although the
target training intensity was specified in most cases*'-4047-49.51.53-61.63  only two*":63 clearly
described progression criteria, both restricted to resistance and balance training. In other
studies, full intervention details were available only in supplementary materials*® or

previously published protocols ©2.

Most CR programs reported the inclusion of educational or counselling components,
generally related to nutrition, risk factor management, medication adherence, or lifestyle
promotion?#’—49.54.56.58.59.62.63. however, this information was often presented superficially.

The intervention characteristics are presented in Table 2.
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Table 2. Intervention characteristics

Study

Procedures

Setting (S)/ Mode of delivery (MoD)

Dose

Frequency (F)/Duration (D)/Itensity(l)

Astengo, 2010

Pozehl, 2010

Babu, 2011

Chien, 2011

Cowie, 2011

Bicycle ergometer + resistance with elastic bands.

Aerobic (hospital with ECG 3 wk, then self-scheduled
in facility), resistance (1 supervised + 1 home
sess./wk), self-monitoring (HR, RPE, symptoms,
diaries), behavioral support (group sessions,
Bandura-based strategies), education (demos, peer
sharing, problem-solving, goal setting, relapse
management).

Phase 1 (in-patient): breathing, ankle/AROM,
progressive exercises, walking. Phase 2 (home):
walking (progressive), strengthening,
breathing/relaxation + weekly phone FU; daily
exercise logbook.

Pt interview with instructions for walking + limb
strengthening; safety brochure; phone support every
1-2 wks for adherence.

Warm-up + aerobic circuit (10 exercises with active
recovery) + cool-down; intensity via HR and RPE;
education on unstable HF symptoms; biweekly Pt
phone calls (home group).

S: HB
MoD: face-to-face Pt visits

S: Hybrid

MoD: group face-to-face sess. +
individual sess. in hospital outpatient;
maintenance centre; home
unsupervised training

S: Hybrid; Phase 1 hospital-based;
Phase 2 HB

MoD: Phase 1 individual; Phase 2
weekly phone support.

S: Initial (1) hospital-based individual
sess.; (2) HB
MoD: (1) individual + (2) phone FU

S: (1) Hospital-based; (2) HB

MoD: (1) group face-to-face Pt-led
classes (rehab center); (2) individual
with DVD/booklet + Pt phone FU

F: 5x/wk
D: 230'/sess.; 2 mo pre-PCl to 6 mo
post-PCI
I: ~70% max capacity (submax test)

F: aerobic 3x/wk; resistance 2x/wk;
education wkly/biwkly;

D: 12 wks; 60'/sess.

I: Aerobic 40-70% HRR

F: Phase 1 daily (during admission);
Phase 2 walking 2x/day + exercises
D: 8 wks

I: Phase 1: progressive, RPE 3-4/10;
Phase 2: RPE 4-6/10

F: 3x/wk; 30'/sess.
D: 8 wks
I: moderate intensity

F: 2x/wk

D: 1 h/session; 8 wks
I: 40-60% HRR (shuttle test peak HR);
RPE 12-13




Study Procedures Setting (S)/ Mode of delivery (MoD) Dose
Frequency (F)/Duration (D)/Itensity(l)
Oerkild, 2011 Individualized home/outdoor program by Pt S: HB F: 6 ds/wk
(walking/cycling); 2 home visits + 1 phone call; MoD: individual, face-to-face Pt visits D: 30'/d; 6 wks; PT contact: 2 home
optional counselling (diet, smoking). + phone call visits + 1 phone call
I: Borg 11-13 (moderate)
Oerkild, 2012 2 Pt home visits to develop personalized program S: HB F: 6 ds/wk
(incl. warm-up/cool-down); shorter sess. for very MoD: individual; face-to-face Pt visits D: 30'/sess.; 12 mo; PT 2 home visits
disabled; home/outdoor exercises; FU calls (Pt + + phone call (15t 6 wks); FU calls (mo 4-5);
cardiologist); medical consultations 0, 3, 6, 12 mo; cardiologist consults 0, 3, 6, 12 mo
optional dietary counselling & smoking cessation. I: Borg 11-13 (moderate); shorter sess.
if needed for highly disabled patients
Warm-up + 4x4' high-intensity intervals with active S: Hybrid; hospital-based + HB F: 2x/wk
Aamot, 2014 . . . .
recovery + cool-down; circuit (treadmill, running, MoD: face-to-face group sessions D: 12 wks
cycling, squats, steps); feedback via HR monitor; (TE, GE) + HB remotely monitored I: Interval training 85-95% HRpeak
after 2 supervised sess., continued HB in preferred sess. (HE)
mode.
Kraal. 2014 Exercise training per ESC recommendations; S: Hybrid F: 22x/wk
’ behavior change with goal-setting theory + MoD: 3 initial face-to-face sess.; then D: 45-60'/sess.; 12 wks
motivational interviewing. HB with online monitoring + weekly I: 70-85% HRmax
phone coaching
Hwang, 2017 Real-time telerehabilitation via videoconference; S: HB F: 2x/wk supervised (60') + 3x/wk
group sess. (warm-up + aerobic/strength + cool- MoD: group telerehabilitation via unsupervised
down) led by Pt with feedback; 15-min group real-time videoconferencing D: 12 wks

discussion pre-session; education (pre-recorded
presentations); support with equipment
familiarization, manual, technical help.

(supervised) + asynchronous
educative (pre-recorded
presentations).

I: RPE 9 — 13 (progressive)
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Study

Procedures

Setting (S)/ Mode of delivery (MoD)

Dose
Frequency (F)/Duration (D)/Itensity(l)

Kraal, 2017

Bernocchi, 2018

Peng, 2018

Sunamura, 2018

Both: standard CR (continuous training with warm-
up/cool-down). Home group: 3 supervised
familiarization sess., then independent home training
with HR monitor + Garmin Connect; weekly Pt phone
feedback, then self-maintained.

Education + personalized exercise program; Basic:
(mini-ergometer + calisthenics + walking); High:
(mini-ergometer + resistance + walking); weekly
phone call to set/adjust targets.

Discharge education (HF management, exercise,
self-care) + brochure; Stage1: aerobic
(walking/jogging); Stage 2: resistance (calisthenics,
squats, elastic bands); all with warm-up/cool-down;
Pt monitored HR/reports; support via weekly
calls/QQ/WeChat (4 mo) + on-demand consultation.

OPTICARE-Basic: standard CR with supervised Pt-
led exercise; optional education; additional support if
required (smoking, nutrition, stress, psychological).
CR+F (OPTICARE-CAPRI): standard CR +
mandatory lifestyle/risk factor management
(supervised exercise + behavioral counselling with
motivational strategies).

CR+T (OPTICARE-COACH): Standard CR + 5-6

S: Hybrid - (1) CR + (2) HB

MoD: (1) face-to-face sess.; (2)
individual sess. + weekly phone FU
with telemonitoring.

S: HB telerehabilitation; hospital-
based assessments

MoD: real-time telemonitoring +
weekly phone calls

S: (1) hospital sess. at discharge; (2)
HB

MoD: (1) face-to-face; (2) individual

exercise supervised via QQ/WeChat

(video/text) + weekly FU

(calls/messages) + on-demand

support (£48h).

CR+F: outpatient CB group face-to-
face.

CR+T: HB individual via phone.
Standard CR: outpatient CB group
face-to-face.

F: 3 initial supervised sess.; then
22x/wk

D: HB (45-60'"); 12 wks

I: 70-85% HRmax.

F: Basic: 2-3x/wk; High: 3-7x/wk

D: 4 mo

I: moderate to high dyspnoea/fatigue
(Borg)

F: Stage 1: 3x/wk; Stage 2: 5x/wk;

D: 60' discharge education; Stage 1:12
sess.(20'/sess.); Stage 2: 20 sess.
(30'/sess.)

I: 40-70% HRR

Standard CR:

F: 2x/wk

D: 90'/sess.; 12 wks

I: moderate intensity

CR+F:

F: As Standard CR + 3 group
counselling (monthly during CR) + 3
post-CR (mo 4, 6, 12).

D: Each post-CR session ~ 2h
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Study

Procedures

Setting (S)/ Mode of delivery (MoD)

Dose
Frequency (F)/Duration (D)/Itensity(l)

Babu, 2019

AlvesdaCruz,
2020

Beigiene, 2021

individual telephone coaching sess., delivered by
specialized nurses.

Program + standard care + PulHMan education;
warm-up (active limb) + walking + cool-down;
biweekly progression; phone monitoring; exercise
logbook for adherence.

Weekly VRBT + CR on nonconsecutive days; sess.:
rest + warm-up + conditioning + recovery. VRBT:
sensor-based games with virtual therapist-led
exercises + free weights; combined exercises (1x15
reps). CR: stretching/resistance warm-up + treadmill
walking;

All: standard inpatient CR (aerobic + breathing). IG1:

balance + resistance with physiotherapy tools —
warm-up (coordination/ROM) + strength (UL/LL
progressive) + balance (bodyweight — unstable
platforms) + cool-down (stretching). IG2: balance +
resistance with mechanical devices — warm-up +
balance (Biodex) + strength (HUR 30-50% 1RM) +
cool-down (stretching).

S: HB
MoD: individual (unsupervised) +
phone FU.

S: CB

MoD: outpatient; face-to-face in pairs
with interactive wall-projected games
(motion sensors).

S: Hospital-based, in-patient CR;
MoD: face-to-face in small
supervised groups

I: moderate intensity

CR+T

F: As Standard CR + 5-6 phone
coaching (every 5-6 wks)

D: CR =12 wks; FU: 6 mo

I: moderate intensity

F: 3-5 d/wk;

D: 12 wks; sess. progressed 10'-20"' —
30'-40'

I: RPE 4-6/10; 12—-13/20

F: 2x/wk (1 VRBT + 1 CR),
nonconsecutive;

D: 85'/sess.

I: 40-70% HRR (CVD) or 60-80% HRR
(risk factors)

F: Aerobic 6 d/wk (<30');
resistance/balance (1G1, 1G2) 3x/wk;

D: 14-20d

I: Aerobic 60-70% HRmax; Borg 11-15
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Study

Procedures

Setting (S)/ Mode of delivery (MoD)

Dose
Frequency (F)/Duration (D)/Itensity(l)

Tamuleviciute-
Prasciené, 2021

Meslet, 2022

Ahmad, 2023

denUijl, 2023

CG: 20-day inpatient CR — aerobic endurance
(warm-up, main, cool-down) + aerobic gymnastics
(seated/standing) + respiratory muscle training. IG:
CG program + resistance (LL) + progressive balance
(wk1 uneven surfaces/heel-to-toe; wk2 one-
leg/position changes/eyes closed; wk3 dual
tasks/tiptoe reach). Small-group (3 pts) PT-led from
day 3; biweekly calls + home exercise
encouragement.

Initial phase (5 days, center-based): clinical
evaluation, education, supervised exercise — 2
aerobic (cycle ergometer + 1-h walk) + 1 resistance;
all with warm-up/cool-down. Hybrid phase (3 wks,
sport centers): cycling + resistance, supervised by
activity professionals (15t with cardiac staff); warm-
up/cool-down included. Additional: daily 1h walk
encouraged, GP FU (wk 2), booklet with plan +
recommendations.

Mobilization <3 days post-admission; 5 stages: Stage
1-2 limb/strength/balance; Stage 3-4 walking; Stage
5 walking + stair climbing; intensity guided by HR
increase and RPE.

Supervised 2x/wk endurance (cycling, rowing) +
resistance, tailored for obesity. Behavioral modules:
weekly “Healthy Weight” (dietician) + “Active

S: Hospital-based, inpatient CR;
MoD: CG: face-to-face groups. IG:
additional small-group sess. +
biweekly telephone FU post-
discharge.

S: Hybrid; initial phase CB
(outpatient CR); second phase
community-based in local sport
centers.

MoD: face-to-face sessions

S: Hospital-based in-patient;
MoD: face-to-face individual
sessions.

S: Outpatient CB;
MoD: face-to-face group sess.; after-
care with optional mobile group chat.

F: Endurance 6x/wk (~40'); gymnastics
5x/wk (30'); RMT 7x/wk (15'); I1G:
+3x/wk resistance & balance;
D: 20 d total
I: Endurance 60-70% HRmax;
resistance <60% 1RM; Borg <13

F: CB: 2 aerobic + 1 resistance sess./d.
Sport center: 3x/wk + 1h/d walk

D: CB: 5d. Sport center: 3 wks

I: Aerobic (VTh1-150% VTh1) +
resistance 40-60% 1RM; Borg <8/10

F: daily or 2x/d;

D: from clinical stability until discharge
I: Stage 1-4: HRrest+20, RPE 11-12;
Stage 5: HRrest+ 20-30, RPE <13

F: Part I: 2x/wk supervised exercise;
Part II: 6 booster sess.
D: Part I: 60'-90"; 12 wks; Part II: 9-mo
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Study Procedures

Setting (S)/ Mode of delivery (MoD)

Dose
Frequency (F)/Duration (D)/Itensity(l)

Lifestyle” every 3 wks (Pt). Support: activity tracker, 6
booster sess. (9 mo), optional peer-support chat.

Post-CR IG: 4 Pt-led face-to-face sess. (wks 7-8) on
music-paced home PA (warm-up + brisk walking +
cool-down) using MP3 with verbal cues; FU with 5
biweekly + 3 monthly nurse phone calls (SDT-based).

Chair, 2024

IG (AE+NIV): daily in ICU — aerobic cycling with
warm-up + intervals + cool-down performed
simultaneously with NIV; continuous monitoring (HR,

BP, SpO,, Borg). CG: same AE and NIV but
performed separately (=15 min apart).

DiLeone, 2024

S: Hybrid: (1) CB — (2) HB
MoD: (1) 4 face-to-face group sess.;
(2) individual + phone FU

S: Hospital-based inpatient (ICU);
MoD: face-to-face individual sess.

after-care
I: NR

F: 2x/wk supervised exercise sess + 6
weekly group education; HB PA 3x/wk;
D: 8 wks total

I: Aerobic 60-75% HRmax; music-
tempo individualized;

F:1x/d;

D: from 48h post-ICU admission until
discharge; 13-15"' active time/sess.

I: Cycling intervals (Borg 3-5/10); load
adjusted daily

Abbreviations: AE: aerobic exercise; AROM: active range of motion; BP: blood pressure; Borg: Borg Rating of Perceived Exertion Scale; CB: center-based; CG: control group;
CR: cardiac rehabilitation; CR+F: standard CR extended with group counselling sessions; CR+T: standard CR extended with individual telephone counselling sessions; CV:
cardiovascular; CVD: cardiovascular disease; d: day; ds/wk: days per week; ECG: electrocardiographic; ESC: European Society of Cardiology; Ex: exercise; FU: follow-up; GE:
group exercise; HB: home-based; HE: home-based exercise; HF: heart failure; HR: heart rate; HRmax: maximum heart rate; HRpeak: peak heart rate; HRR: heart rate reserve;
h: hour; ICU: intensive care unit; IG: intervention group; LL: lower limbs; min: minute(s); mo: month(s); MP3: digital audio file; NIV: non-invasive ventilation; NR: not reported; PA:
physical activity; Pt: physiotherapist; reps: repetitions; RM: repetition maximum; RMT: respiratory muscle training; ROM: range of motion; RR: respiratory rate; RPE: rating of
perceived exertion; SDT: Self-Determination Theory; sess.: session(s); SpO,: peripheral oxygen saturation; SPPB: Short Physical Performance Battery; TE: treadmill exercise;
UUL: upper limbs; VTh1: first ventilatory threshold; VRBT: virtual reality-based therapy; wk: week
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Use of Behavior Change Techniques

Our scoping review identified the use of 29 distinct BCTs across the included studies,
with a total of 138 BCTs coded. The highest number of BCTs identified in a single study

was 145", while the lowest was 2425859,

The most frequently identified BCTs were instruct how to perform behavior, coded 13
times across several studies*!434546:48-5054-57.5960 gseff-monitor behavior, coded 12
timeg?9:46:49-52,54-57.61.62 " st graded tasks, also coded 12 times*'-47°153606163 = deljver
informational support, coded 11 times?#°46:48-52.57.60-62 "gnd deliver support, also coded 11
times?#447:5254.55.58-63 The |east frequently coded BCTs, each reported only once, were
substitute behaviour**, context-specific non-enactment of behaviour®', goal setting®,
create behavioral contract , self-monitor outcome of behaviour®?, guide how to perform
behaviour®*, provide positive consequences for outcome of behavior ', and increase
awareness of behaviour®. In relative terms, more than half of the studies included
instruct how to perform behavior (57%), deliver informational support (52%), and self-
monitor behavior (562%). Approximately half of the studies applied set graded tasks
(48%), while the remaining BCTs were identified in fewer than 50% of the studies, most

appearing only sporadically (£13%).

These BCTs were implemented in different contexts and in multiple ways across the
studies. The BCT instruct how to perform behavior was recurrently applied in hybrid
programs or those involving telemonitoring*'®4%68° and was operationalized by
therapists providing detailed guidance on the correct execution of prescribed exercises,
as exemplified by ‘patients were instructed by a therapist to perform combined

exercises™?

. Other BCTs, such as self-monitor behavior, were frequently observed in
home-based programs supported by technology*¢-**¢°, where participants recorded their
activities or were remotely monitored, as illustrated by "for monitoring of adherence and
exercise intensity, the home group completed a diary detailing every session
completed™’. The BCT set graded tasks was most frequently observed in home-
based*+*680  hospital-based*’:5*¢3, and hybrid programs*'#5%1  often involving gradual
progression of exercise load, as in “all exercises were introduced and started at minimal
number of repetitions... the loads were gradually increased by the addition of 0.5to 1 kg
as tolerated™®.The BCT deliver informational support was applied across a wider range
of settings, appearing in center-based programs®°26162 hybrid programs*®*” and home-
based interventions supported by technology*®43%°. In practice, this usually involved
offering patients additional advice and reinforcement on lifestyle and exercise, as
exemplified by "...gave extra reinforcement on the value of lifestyle changes and the

importance of exercise"®. Deliver support was mainly identified in hospital or center-
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based contexts*’26% and was operationalized by professionals offering direct
assistance and encouragement to patients, as exemplified by "a physiotherapist met with

the patients monthly to... adjust the intensity of home exercise, and provide motivation"*,

Table 3 presents the BCTs coded in the studies.
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Table 3. Frequency of BCTs used in the studies

Studies Total
BCT N=23
112 |3 |4 10|11 |12 (13 (14 |15 |16 |17 |18 |19 |20 |21 |22 | 23 (100%)
Instruct how to perform v VAR VAR IV IV v |V v v 13 (57%)
behavior BCT (BCIO: 007058)
Self-monitor behavior BCT v | v v | Vv v | Vv v v | Vv 12 (52%)
(BCIO: 007024)
Set graded tasks BCT NIV IV v N2 VAR N IV v v | 12(52%)
(BCIO: 007100)
Deliver informational support N VAR VAR VAN IV v v |V 11 (48%)
BCT (BCIO: 007042)
Deliver support BCT |V v NV v |V v 11 (48%)
(BCIO: 007039)
Add objects to the NN v vV |V |V v |V |V v | 10 (44%)
environment BCT
(BCI0:007156)
Provide biofeedback BCT v v v |V v v |V v | 10 (44%)
(BCIO: 007026)
Goal strategizing BCT v v |V v |V 7 (30%)
(BCIO: 007008)
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Studies Total
BCT N=23
10 (11 (12 |13 |14 {15 |16 |17 |18 |19 |20 |21 |22 | 23 (100%)
Demonstrate the behavior v v v |V v 6 (26%)
BCT (BCIO: 007055)
Set measurable behavior goal v v v 6 (26%)
BCT (BCIO: 007300)
Monitoring BCT (BCIO: v |V |V v 6 (26%)
007017)
Provide feedback BCT (BCIO: v v |V 5 (22%)
007022)
Set behavior goal BCT v 3 (13%)
(BCIO: 007003)
Review behavior goal BCT v 3 (13%)
(BCIO: 007011)
Provide feedback on behavior v | Vv 3 (13%)
BCT (BCIO: 007023)
inform about positive health v 2 (9%)
consequences BCT (BCIO:
007183)
Record behavior without v v 2 (9%)

feedback BCT(BCIO: 007019)
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Studies Total
BCT N=23
10 (11 (12 |13 |14 {15 |16 |17 |18 |19 |20 |21 |22 | 23 (100%)

Observe outcome of behavior 2 (9%)
by another without feedback y y
BCT (BCIO: 007020)
Social support BCT v v 2 (9%)
(BCIO: 007028)
Action planning BCT (BCIO: v v 2 (9%)
007010)
Advise specific behavior BCT v 2 (9%)
(BCIO: 007168)
Substitute behavior BCT 1(4%)
(BCIO: 007095)
Context-specific non- 1(4%)
enactment of behavior BCT
(BCIO: 007169)
Goal setting BCT (BCIO: v 1(4%)
007002)
Create behavioral contract v 1(4%)

BCT (BCIO: 007014)
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behavior BCT (BCIO: 007173)

Studies Total
BCT N=23
10 (11 (12 |13 |14 {15 |16 |17 |18 |19 |20 |21 |22 | 23 (100%)

Self-monitor outcome of v 1(4%)
behavior BCT (BCIO: 007025)
Guide how to perform v 1(4%)
behavior BCT (BCIO: 007050)
Provide positive 1(4%)
consequences for outcome of
behavior BCT
(BCIO: 007264)
Increase awareness of v 1(4%)

1) Astengo, 2010; 2) Pozehl, 2010; 3) Babu, 2011; 4) Chien, 2011; 5) Cowie, 2011; 6) Oerkild, 2011; 7) Oerkild, 2012; 8) Aamot, 2014; 9) Kraal, 2014; 10) Hwang, 2017; 11)
Kraal, 2017; 12) Bernocchi, 2018; 13) Peng, 2018; 14) Sunamura, 2018; 15) Babu, 2019; 16) AlvesdaCruz, 2020; 17) Beigiené, 2021; 18) Tamuleviciute-Prasciene, 2021; 19)

Meslet, 2022; 20) Ahmad, 2023; 21) denUijl, 2023; 22) Chair, 2024; 23) DiLeone, 2024
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Use of Implementation strategies

Of the 23 included studies, one did not report any specific implementation strategies*’.
The number of strategies identified ranged from one*’ to eight®, with a mean of 2.6 per

study.

In total, 59 implementation strategies were reported across the included studies. Of

44-46,48-52,54-63 | ster, which was therefore

these, 20 belonged to the engage consumers
the most represented. This was followed by adapt and tailor to context (n=13)41:42:44-
46:49.54-56.58-61 ' change infrastructure (n=12)*148°154-60 and use evaluative and iterative
strategies (n=6)*>43454857 The remaining clusters were represented by only a few

strategies each.

The most frequently applied strategy was intervene with patients/consumers to enhance
uptake and adherence (n=17; 74%)*4648-5255-63  opserved across different contexts,
including hybrid programs®?®’, home-based programs*¢°8¢ and center-based
programs®®2_ In practice, this strategy included, for example, providing telephone calls
or home visits to encourage participation and adherence to prescribed exercise
programs (e.g., "A physiotherapist telephoned the home group every two weeks to
modify their exercise prescription where appropriate”)®'. The strategy promote
adaptability was used 13 times (57%)4142:44-46.49.54-56.58-61  gand was operationalized by
tailoring interventions to local needs and patient characteristics while maintaining fidelity
to core components, for example by modifying program intensity and progression to
ensure safety*®, allowing substitution of exercise modalities of equivalent intensity**, or
incorporating patients’ preferred training modalities into the home programme?®. Change
service sites (n=10; 44%) *"4851.5460 \was operationalized by moving rehabilitation
delivery outside hospital or specialized centers to settings that facilitated patient access.
In most cases, this was achieved through telerehabilitation programes*'4854-56.60 pyt it
also included home-based training programs that could be performed indoors or in the
surrounding outdoor environment®5°, as well as exercise sessions conducted in local
sport centers near patients’ homes®’. The strategy prepare patients/consumers to be
active participants (n=3; 13%)°°*% was operationalized by creating opportunities for
patients to engage actively in their care, for example through discussions focusing on
training progress, barriers, and facilitators®. The strategy obtain and use
patients/consumers and family feedback (n=3; 13%)*43%, was operationalized by
systematically collecting patient feedback on satisfaction with the intervention, for
example through structured questionnaires evaluating service quality, clarity of

guidance, and perceived support*®. Conduct educational meetings (n=3; 13%)*535" was
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operationalized by conducting joint training of staff, organizational meetings and planning

before commencing patient enrolment.

The least frequently reported strategies were conduct local need assessment (n=2;
9%)*>43, change physical structure and equipment (n=2,)°"¢°, promote network weaving
(n=2; 9%)°"%°, provide ongoing consultation (n=1; 4%)*, provide local technical
assistance (n=1; 4%)%, identified only in a home-based telerehabilitation program,
assess for readiness and identify barriers and facilitators (n=1; 4%)°’, reported in a hybrid
study conducted in a community setting, and create new clinical teams (n=1; 4%)%,

reported in the same study.

Figure 2 outlines the strategies employed for the implementation of the interventions.

Create new clinical teams

Assess for readiness and identify barriers and
facilitators

Provide local technical assistance
Provide ongoing consultation

Promote network weaving

Change physical structure and equipment
Conduct local need assessment

Conduct educational meetings

Obtain and use patients/consumers and family
feedback
Prepare patients/ consumers to be active
participants

Change services sites

Promote adaptability

Intervene with patients/ consumers to enhance
uptake and adherence

o
N
D
[¢2)
©
-
o
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N
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Figure 2. Strategies employed for the implementation of the interventions

Patient-level primary outcomes and measures

Regarding the patient-level primary outcomes, the assessment of functional capacity

was predominant*24%-47.5483 ' most frequently measured using the 6-Minute Walk Test (6
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MWT)*245-47.5483 Exercise capacity was also a commonly reported outcome 48:49.55.58.59
primarily assessed with the 6MWT*585° put also through other tests such as the
Maximal Exercise Test**, Peak VO, Maximal Test with Gas Analysis®, and the
Incremental Shuttle Walk Test (ISWT)*. Other aspects, such as quality of life, were also
evaluated®52€°  with the Minnesota Living with Heart Failure Questionnaire (MLHFQ)

being the most frequently used instrument®0-°,

Some studies also relied on clinical indicators, including hemodynamic recordings*® and

the length of stay in the intensive care unit®.

Regarding to the timepoints of assessment, most studies included a baseline evaluation,
usually conducted before the start of the CR program®!44:46:47:49-52,54,55,57-89.61-63 o gt
hospital discharge*?45485380 |n many cases, this was followed by an immediate post-

intervention assessment, usually conducted at the end of the rehabilitation program*'45-

47,49-52,54-59,61,63

Several studies also incorporated medium-term follow-up assessments, between 3 and
6 months after the intervention#+4849.51.546063  gthers extended the follow-up to 12
months®6:58°° or even 18 months®2%2, In specific cases, assessment was performed only
at hospital discharge*? or intensively during the rehabilitation phase, with repeated
hemodynamic measurements every 5-10 minutes*3. These findings are summarized in
Table 1.

Discussion

This study aimed to map the existing literature on physiotherapy-led interventions
directed at the treatment and rehabilitation of individuals with heart disease within the

scope of CR programs.

The results of this review show that CR programs exhibit significant diversity, dominance
of hybrid programs seems to reflect a trend towards combining initial face-to-face
supervision with ongoing support in a home-based format. This mode of delivery ensures
safety in the early stages and encourages greater long-term adherence. These findings
align with previous studies, which state that hybrid or home-based programs, often
supported by digital technologies, are not inferior to solely face-to-face models in
enhancing functional capacity and quality of life, representing a feasible and essential

alternative to overcome geographical, work-related, or social barriers33°66,

Face-to-face delivery, however, continues to be predominant in CR programs, especially

in hospital settings, remaining the most studied and reported mode of delivery. Previous
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studies have shown that face-to-face delivery is the most investigated and documented
approach, and that in-person interventions, carried out mainly in hospital settings, are

the most effective in promoting the enroliment and retention of patients in CR programs®”.

At the same time, the use of telemonitoring also showed a strong presence in this review,
reinforcing the already described trend towards a “new era” in CR delivery modes, in
which telerehabilitation emerges as an effective and safe alternative to face-to-face
models, a process accelerated by the COVID-19 pandemic'?°.This delivery mode is
accepted by the majority of patients, including older populations; however, its future
development should take into account the technological limitations associated with
aging, investing in simple and attractive platforms that integrate health promotion
content?. Technological adaptation will be essential to ensure equity, in order to prevent

digital literacy from becoming a new barrier to access?®.

Regarding exercise component, most interventions included in this review combined
aerobic and resistance training 42-4547:52.54.8557.60-62 ' hregcribed at moderate to vigorous
intensities to balance safety and effectiveness. These findings align with evidence
showing that such modalities improve functional capacity, quality of life, and reduce
cardiovascular events, thus reflecting international guidelines for CR programs'4-16.21,
Moreover, they are consistent with recent international recommendations that recognize
aerobic training as a core component of CR, to be performed three to five times per
week, at moderate to vigorous intensity, for 20 to 60 minutes®-"°. The same sources
further recommend combining aerobic and resistance training, prescribed two to three

times per week, using machines, free weights, elastic bands, or body weight.

Several studies included in this review provided limited reporting of key exercise
parameters, particularly regarding progression criteria, and individualization of intensity;
only two studies*:®3 clearly described progression criteria. This underreporting has also
been noted in recent reviews’", which highlight the ongoing challenge of reproducibility
in CR research. These reviews similarly point out that, although intensity and duration
are usually described, details on exercise progression, monitoring, and safety criteria

remain inconsistently reported, hindering translation into clinical practice.

As for BCTs, the most frequently identified in this review were instruct how to perform
behavior, deliver informational support, self-monitor behavior, set graded tasks, and
deliver support, in different implementation contexts. These findings are consistent with
previous reviews, which highlight these BCTs as commonly used in interventions
directed at cardiac populations?’:7274, although their frequency varies according to the

different contexts or modes of delivery of CR programs.
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The BCT instruct how to perform behavior emerged mainly in hybrid and technology-
mediated programs, in which the absence of face-to-face supervision requires clear
guidance to ensure the correct execution of target behaviors, such as physical exercise
or self-management strategies. This finding is consistent with other reviews. Heron et al.
identified this technique in seven of the eleven home-based CR trials included”. Duff et
al. reported it in 43% of digital programs aimed at promoting physical activity in people
with cardiovascular diseases’®. Kenny et al., on the other hand, observed it in only 20%
of the digital CR programs analyzed, but it was mainly used to provide practical

instructions on how to perform physical exercise?’.

Another frequently observed technique was self-monitor behavior, predominant in home-
based programs with technological support, in which participants recorded their activities
or were monitored remotely. This pattern is consistent with previous studies, which
reported its high prevalence in digital CR programs?”4. Heron et al. identified it in six of
the eleven home-based trials’?; Duff et al. in 48% of digital programs for people with
cardiovascular diseases’®; and Kenny et al. in 84% of the digital CR programs analyzed,
confirming its widespread use in this context?”. Other studies further confirm that this is
the most commonly used BCT in mobile applications directed at cardiovascular

populations?®.

The BCT set graded tasks also stand out, being associated with the increase of physical
activity through the prescription of gradual tasks that start at accessible levels and
progress step by step. This strategy reduces the risk of frustration and facilitates
sustained adherence to exercise?®’4, a relevant aspect in cardiac populations that often
present fear of excessive effort after an acute cardiac event'®. Although it is not among
the most frequently reported in previous CR reviews, it has been described as promising:
Douma et al. identified evidence of its effectiveness in promoting physical activity in
technology-mediated CR programmes’®; Patterson et al. observed it in 58% of
cardiovascular diseases apps, associated with improvements in physical activity?,
Kenny et al. reported its presence in digital CR programs, particularly in studies focusing

on the promotion of physical activity?’.

The BCT deliver support was also among the most frequently identified in this review,
appearing mainly in hospital or center-based programs. Although it was likewise reported
in previous reviews, the mode of delivery was not the same. Heron et al. observed it in
all eleven home-based ftrials included’?; Duff et al. in 48% of digital health programs
targeting people with cardiovascular diseases’®; and Kenny et al., on the other hand,

reported it less frequently in digital CR programmes?’. These results suggest that,
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although it is a cross-cutting technique, it tends to manifest more consistently in face-to-

face programs, where support occurs directly and immediately.

It is also important to note that comparability with previous studies is limited by
differences in taxonomy. While the previous literature used the BCTTv1 taxonomy’®, the
present review relied on the BCTO3'. Some BCTs underwent changes in designation or
conceptual subdivisions, which may have influenced the perception of their frequency.
This is the case of the BCT deliver informational support, frequent in this review but
absent in the previous taxonomy, or of the BCT goal setting (behavior), common in past

reviews?:’3, but which in the BCTO appears fragmented into different categories.

Other BCTs were rarely used, such as create behavioral contract, substitute behavior,
or self-monitor outcome of behavior. This finding is consistent with previous reviews
based on the BCTTv17273.76.77,

With regard to implementation strategies, the most frequent was intervene with
patients/consumers to enhance uptake and adherence, observed in different contexts.
Since low adherence is one of the main barriers to the effectiveness of CR programs®,
this strategy includes measures ranging from educational support to regular follow-up
contacts, with the aim of improving patient participation in these programs’®. Best
practices include gathering information about the patient, providing culturally and
linguistically appropriate education and guidance, establishing a therapeutic relationship

with the patient, and facilitating their pathway’®.

The second most frequently observed strategy, promote adaptability, reflects the need
to adjust programs to the needs and realities of patients, as well as to the contexts in
which they are applied. Recent evidence shows that adaptive models, such as home-
based programs or those with flexible scheduling, facilitate participation and increase

patient satisfaction®.

The strategy change service sites, identified in ten studies, reflects the trend of adapting
CR programs to different contexts, exploring community or home-based settings, which
is consistent with the evolution towards hybrid and telerehabilitation models already

described in the literature®®.

On the other hand, organizational strategies such as provide ongoing consultation,
provide local technical assistance, or assess for readiness and identify barriers and
facilitators were rarely reported. This absence is consistent with studies that identify that
the delivery of CR programs is hindered by deficits in training and continuous support for

teams’®8', technological limitations and lack of local resources’®, as well as insufficient
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structured planning, referral, and adaptation to the specific needs of services and

populations®.

Thus, the results of this review suggest that implementation strategies in CR remain
strongly focused on the individual and their adherence behavior, but invest little in
organizational and community mechanisms that could strengthen the sustainability and

continuity of the programs.

In terms of primary outcomes, functional capacity and exercise capacity were the most
frequently assessed, followed by quality of life. This result is consistent with international
guidelines, which identify functional capacity as one of the main prognostic predictors in
cardiac patients, being strongly associated with mortality and risk of hospitalization' 52,
The inclusion of quality of life, although less frequent, reveals a growing trend towards
valuing patient-centered measures' . However, the absence of primary psychosocial
outcomes such as anxiety, depression, or treatment adherence suggests a relevant gap,
given their direct impact on overall recovery and on the active participation of patients in

the programs’®.

Strengths and limitations

This review presents as its main strength the comprehensive mapping of physiotherapy
interventions in CR programs, integrating different implementation contexts, BCTs, and
their implementation strategies. The use of the BCTO was an added value, allowing for
an updated classification of the techniques, as well as the identification of new or different

findings compared to previous reviews.

However, some limitations must be acknowledged. The heterogeneity of the included
studies made direct comparison between programs difficult and limited the possibility of
quantitative synthesis. In addition, this review did not aim to assess the effectiveness of
the interventions, either through meta-analysis or qualitative synthesis, nor to explore the
impact of specific BCTs or implementation strategies on patient outcomes. These
aspects were beyond the scope of this review, which focused on mapping and
characterizing the physiotherapy components of CR programs. The exclusion of grey
literature may also have led to the omission of potentially relevant studies. It is also
important to note that this review included only patient-level primary outcomes, without
considering secondary outcomes or outcomes at other levels (organizational or

systemic), which constitutes a relevant limitation.

Overall, this review reinforces the role of physiotherapy in CR, highlighting its contribution

to the implementation of effective programs adapted to patients’ needs. By systematically
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mapping intervention characteristics, BCTs, and implementation strategies, this work
provides a solid foundation for developing more person-centered and adaptable
rehabilitation programs. The findings may support physiotherapists in designing
evidence-based interventions and assist policymakers in creating sustainable models of
rehabilitation that address current demographic and technological challenges. Moreover,

the identification of knowledge gaps highlights relevant priorities for future research.

Future investigations should consider not only patient-level primary outcomes, but also
explore additional outcomes, including organizational, professional, and systemic
dimensions. A broader approach would allow for a more complete understanding of the
impact of CR, not only on the patient’s clinical condition, but also on the sustainability of

programs and the quality of health services.

Conclusions

This study provides a relevant contribution to understanding the role of physiotherapy in
CR by offering an integrated overview of the interventions reported in the literature and
their main characteristics. The mapping conducted helps identify patterns and
knowledge gaps, guiding future research and supporting the development of more

sustainable and equitable rehabilitation programs.

Beyond summarizing the existing evidence, this review underscores the need to
strengthen the visibility and standardization of physiotherapy practice within
multidisciplinary CR. It also reinforces the importance of incorporating BCTs and
implementation strategies to enhance patient engagement and long-term adherence.
Future research should focus on evaluating the effectiveness of these components,
exploring their interaction with contextual and organizational factors, and testing models

that can be adapted to different healthcare systems.
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APPENDIX

APPENDIX 1 - Preferred Reporting Items for Systematic reviews and Meta-

Analyses extension for Scoping Reviews (PRISMA-ScR) Checklist

REPORTED
SECTION ITEM | PRISMA-ScR CHECKLIST ITEM
ON PAGE #
TITLE
Title 1 Identify the report as a scoping review. p.14
ABSTRACT
Provide a structured summary that includes
(as applicable) background, objectives,
Structured 5 eligibility criteria, sources of evidence, 1415
summary charting methods, results, and conclusions P
that relate to the review questions and
objectives.
INTRODUCTION

Describe the rationale for the review in the
) context of what is already known. Explain
Rationale 3 ) ) o p.18-18
why the review questions/objectives lend

themselves to a scoping review approach.

Provide an explicit statement of the
questions and objectives being addressed
with reference to their key elements (e.g.,
Objectives 4 population or participants, concepts, and p.18
context) or other relevant key elements
used to conceptualize the review questions

and/or objectives.

METHODS

Indicate whether a review protocol exists;

state if and where it can be accessed (e.g.,
Protocol and ) ) )
) ) 5 a Web address); and if available, provide p.19
registration
registration information, including the

registration number.



SECTION

Eligibility criteria

Information

sources*

Search

Selection of
sources of

evidencet

Data charting

processt

Data items

Critical appraisal
of individual
sources of

evidence§

ITEM

11

REPORTED

PRISMA-ScR CHECKLIST ITEM
ON PAGE #

Specify characteristics of the sources of
evidence used as eligibility criteria (e.g.,

. o p. 19-20
years considered, language, and publication

status), and provide a rationale.

Describe all information sources in the

search (e.g., databases with dates of

coverage and contact with authors to p. 20
identify additional sources), as well as the

date the most recent search was executed.

Present the full electronic search strategy
for at least 1 database, including any limits Appendix 2

used, such that it could be repeated.

State the process for selecting sources of
evidence (i.e., screening and eligibility) p. 21

included in the scoping review.

Describe the methods of charting data from

the included sources of evidence (e.g.,

calibrated forms or forms that have been

tested by the team before their use, and 0. 22
whether data charting was done

independently or in duplicate) and any

processes for obtaining and confirming data

from investigators.

List and define all variables for which data
were sought and any assumptions and Appendix 4

simplifications made.

If done, provide a rationale for conducting a

critical appraisal of included sources of

evidence; describe the methods used and NA
how this information was used in any data

synthesis (if appropriate).



SECTION

Synthesis of
results

Selection of
sources of
evidence

Characteristics of
sources of

evidence

Critical appraisal
within sources of

evidence

Results of
individual sources

of evidence

Synthesis of

results

Summary of

evidence

Limitations

ITEM | PRISMA-ScR CHECKLIST ITEM

Describe the methods of handling and

summarizing the data that were charted.

RESULTS

14

15

16

18

Give numbers of sources of evidence
screened, assessed for eligibility, and
included in the review, with reasons for
exclusions at each stage, ideally using a

flow diagram.

For each source of evidence, present
characteristics for which data were charted

and provide the citations.

If done, present data on critical appraisal of

included sources of evidence (see item 12).

For each included source of evidence,
present the relevant data that were charted
that relate to the review questions and

objectives.

Summarize and/or present the charting
results as they relate to the review

questions and objectives.

DISCUSSION

19

20

Summarize the main results (including an
overview of concepts, themes, and types of
evidence available), link to the review
questions and objectives, and consider the

relevance to key groups.

Discuss the limitations of the scoping review

process.

REPORTED

ON PAGE #

p. 22

p.23

p.24-44

NA

p.24-44

p.24-44

p. 44-47

p. 47-48




REPORTED
SECTION ITEM | PRISMA-ScR CHECKLIST ITEM

ON PAGE #

Provide a general interpretation of the

) results with respect to the review questions
Conclusions 21 o i p.48
and objectives, as well as potential

implications and/or next steps.
FUNDING

Describe sources of funding for the included
sources of evidence, as well as sources of

Funding 22 ] ] ) ] NA
funding for the scoping review. Describe the

role of the funders of the scoping review.



APPENDIX 2 - Final Search Strategies and Results
Pubmed (Medline)

("Coronary Disease"[MeSH] OR "coronary disease"[tiab] OR "coronary heart
disease"[tiab] OR "myocardial ischaemia"[tiab] OR "Myocardial Ischemia"[MeSH] OR
"Coronary Artery Disease"[MeSH] OR "coronary artery disease"[tiab] OR "Myocardial
Infarction"[MeSH] OR "myocardial infarction"[tiab] OR "heart attack"[tiab] OR "Heart
Diseases"[MeSH] OR "heart diseases"[tiab] OR "heart disease"[tiab] OR "Heart
Failure"[MeSH] OR "heart failure"[tiab] OR "Heart Valve Diseases"[MeSH] OR "heart
valve diseases"[tiab] OR "Cardiovascular Diseases"[MeSH] OR "cardiovascular
diseases"[tiab] OR "Heart Transplantation"[MeSH] OR "heart transplantation”[tiab])

AND

("Physical Therapy Modalities"[MeSH] OR "physical therapy"[tiab] OR "Physical Therapy
Specialty"[MeSH] OR "physiotherapy"[tiab] OR "Physical and Rehabilitation
Medicine"[MeSH] OR "Cardiac Rehabilitation"[MeSH] OR "cardiac rehabilitation"[tiab]
OR "Physical Education and Training"[MeSH] OR "Patient Education as Topic"[MeSH]
OR "Health Education"[MeSH] OR "health education"[tiab] OR "Exercise"[MeSH] OR
"exercise"[tiab] OR "Exercise Therapy"[MeSH] OR "exercise therapy"[tiab] OR "Physical
Fitness"[MeSH] OR "physical fitness"[tiab] OR "behaviour therapy"[tiab] OR "Behavior
Therapy"[MeSH])

AND

("Tertiary Healthcare"[MeSH] OR "tertiary healthcare"[tiab] OR "Hospitals,
Rehabilitation"[MeSH] OR "rehabilitation hospitals"[tiab] OR "rehabilitation centre"[tiab]
OR "Rehabilitation Centers"[MeSH] OR "rehabilitation center"[tiab] OR "home-based

care"[tiab] OR "home care service"[tiab] OR "home care program"[tiab])
Filters: from 2010 — 2025

Results: 762



Web of Science (Elsevier)

("Coronary Disease" OR "coronary disease" OR "coronary heart disease" OR
"myocardial ischaemia" OR "Myocardial Ischaemia" OR "Coronary Artery Disease" OR
"coronary artery disease" OR "Myocardial Infarction" OR "myocardial infarction" OR
"heart attack" OR "Heart Diseases" OR "heart diseases" OR "heart disease" OR "Heart
Failure" OR "heart failure" OR "Heart Valve Diseases" OR "heart valve diseases" OR
"Cardiovascular Diseases" OR "cardiovascular diseases" OR "Heart Transplantation”

OR "heart transplantation")
AND

("Physical Therapy Modalities" OR "physical therapy" OR "Physical Therapy Specialty"
OR physiotherapy OR "Physical and Rehabilitation Medicine" OR "Cardiac
Rehabilitation" OR "cardiac rehabilitation" OR "Physical Education and Training" OR
"Patient Education as Topic" OR "Health Education" OR "health education" OR Exercise
OR exercise OR "Exercise Therapy" OR "exercise therapy" OR "Physical Fitness" OR
"physical fitness" OR "behaviour therapy" OR "Behavior Therapy")

AND

("Tertiary Healthcare" OR "tertiary healthcare” OR "Hospitals, Rehabilitation" OR
"rehabilitation hospitals" OR "rehabilitation centre" OR "Rehabilitation Centers" OR
"rehabilitation center" OR "home-based care" OR "home care service" OR "home care

program")
Filters: from 2010 — 2025

Results: 261

Vi



Scopus (clarivate)

("Coronary Disease" OR "coronary disease" OR "coronary heart disease" OR
"myocardial ischaemia" OR "Myocardial Ischaemia" OR "Coronary Artery Disease" OR
"coronary artery disease" OR "Myocardial Infarction" OR "myocardial infarction" OR
"heart attack" OR "Heart Diseases" OR "heart diseases" OR "heart disease" OR "Heart
Failure" OR "heart failure" OR "Heart Valve Diseases" OR "heart valve diseases" OR
"Cardiovascular Diseases" OR "cardiovascular diseases" OR "Heart Transplantation”

OR "heart transplantation")
AND

("Physical Therapy Modalities" OR "physical therapy" OR "Physical Therapy Specialty"
OR physiotherapy OR "Physical and Rehabilitation Medicine" OR "Cardiac
Rehabilitation" OR "cardiac rehabilitation" OR "Physical Education and Training" OR
"Patient Education as Topic" OR "Health Education" OR "health education" OR Exercise
OR exercise OR "Exercise Therapy" OR "exercise therapy" OR "Physical Fitness" OR
"physical fitness" OR "behaviour therapy" OR "Behavior Therapy")

AND

("Tertiary Healthcare" OR "tertiary healthcare” OR "Hospitals, Rehabilitation" OR
"rehabilitation hospitals" OR "rehabilitation centre" OR "Rehabilitation Centers" OR
"rehabilitation center" OR "home-based care" OR "home care service" OR "home care

program")

Filters: from 2010 — 2025

Results: 738
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CINAHL (EBSCOhost)

((MH "coronary disease+") OR (Tl "coronary disease" OR AB "coronary disease") OR
(Tl "coronary heart disease" OR AB "coronary heart disease") OR (Tl "myocardial
ischaemia" OR AB " myocardial ischaemia") OR (MH "myocardial ischaemia+") OR (MH
"coronary artery disease+") OR (TI "coronary artery disease" OR AB "coronary artery
disease" OR (MH "myocardial infarction+") OR (Tl "myocardial infarction" OR AB
"myocardial infarction" OR (Tl "heart attack" OR AB "heart attack") OR (MH "heart
diseases+") OR (Tl "heart diseases OR AB "heart diseases) OR (Tl "heart disease" OR
AB "heart disease) OR (MH "heart failure+") OR (Tl "heart failure" OR AB "heart failure")
OR (MH "heart valve diseases+") OR (Tl "heart valve diseases" OR AB "heart valve
diseases") OR (MH "cardiovascular diseases+") OR (Tl "cardiovascular diseases" OR
AB "cardiovascular diseases" OR (MH "heart tranplantation+") OR (Tl "heart
tranplantation" OR AB "heart tranplantation"))

AND

((MH "physical therapy modalities+") OR (Tl ("physical therapy modalities" OR AB
"physical therapy modalities") OR (Tl "physical therapy" OR AB "physical therapy") OR
(MH "physical therapy specialty+" OR (TI "physical therapy specialty" OR AB "physical
therapy specialty") OR (Tl physiotherapies OR AB physiotherapies) OR (TI
physiotherapY OR AB physiotherapy) OR (MH "physical and rehabilitation medicine+")
OR (Tl "physical and rehabilitation medicine" OR AB "physical and rehabilitation
medicine") OR (MH "cardiac rehabilitation+") OR TI "cardiac rehabilitation" OR AB
"cardiac rehabilitation") OR (MH "physical education and training+") OR (Tl "physical
education and training" OR AB "physical education and training") OR (MH "patient
education as topict+") OR (MH health education"+) OR (Tl "health education" OR AB
"health education") OR (MH exerciset+) OR (Tl exercise OR AB exercise) OR (Tl
exercises OR AB exercises) OR (MH "exercise therapy+") OR (TI "exercise therapy" OR
AB "exercise therapy") OR (MH "physical fithess+") OR (Tl "physical fitness" OR AB
"physical fitness") OR (Tl "behaviour therapy" OR AB "behaviour therapy") OR (MH

"behaviour therapy+"))
AND

((MH "tertiary healthcare+") OR (Tl "tertiary healthcare"” OR AB "tertiary healthcare) OR
(MH "hospitals, rehabilitation+) OR (Tl "rehabilitation hospitals" OR AB "rehabilitation
hospitals") OR (Tl "rehabilitation centre" OR AB "rehabilitation centre") OR (MH
"rehabilitation centres+") OR (Tl "rehabilitation centres" OR AB "rehabilitation centres")

OR (Tl "home care services" OR AB "home care services") OR (Tl "home care service"
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OR AB "home care service") OR (Tl "domiciliar care" OR AB "domiciliar care") OR (Tl
"home health care" OR AB "home health care") OT (Tl "home care" OR AB "home care")
OR (Tl "domestic health care" OR AB "domestic health care") OR (Tl "domestic
healthcare" OR AB "domestic healthcare") OR (Tl "domiciliary health care" OR AB
"domiciliary health care") OR (Tl "home care program" OR AB "home care program") OR
(Tl "home care programme" OR AB "home care programme") OR (T| "home healthcare"
OR AB "home healthcare"))

Filters: from 2010 — 2025

Results: 60

Note: the final search was completed on 9th May 2025. All retrieved results were

exported in RIS format for screening and duplicate removal in Rayyan software.



APPENDIX 3 - Screening form and screener instructions

Study Title

Criteria

Yes

No

Maybe

Additional
comments

1. Population

1. Individuals diagnosed with
any type of heart disease or have
undergone cardiac surgery,
including:

e Acute coronary disease

e Heart failure.

e Patients with left ventricular
assist devices,
resynchronization therapy
devices,  defibrillators, or
pacemakers; Patients who
have undergone coronary
artery bypass surgery or
percutaneous coronary
intervention.

e Patients who have undergone
valvular heart surgery or
percutaneous valve
implantation.

e Patients who have undergone
surgery to correct congenital
heart disease.

1.2. Participants aged 18 years or
older

1.3. Individuals that are included in
Cardiac Rehabilitation Programs




1.4. Does not include individuals
present contraindications to
participating in Cardiac
Rehabilitation programs, such as:
Unstable angina; Decompensated
heart failure; Complex ventricular
arrhythmias; Pulmonary
hypertension greater than 60
mmHg; Intracavitary thrombus;
Recent thrombophlebitis with or
without  pulmonary  embolism;
Severe obstructive cardiopathies;
Severe or symptomatic aortic
stenosis; Uncontrolled
inflammatory or infectious
pathologies; Any musculoskeletal
conditions that prevent exercise

2.1.Interventions performed by
physiotherapists in individuals with

2. Concept heart disease within Cardiac
Rehabilitation Programs;
3.1. Hospital-based context;
3.2. Centre-based context;

3. Context

3.3. Home-based context (with or
without digital support);

3.4. Hybrid context.

4.2. It is not a systematic reviews,
meta-analysis, scoping reviews,
books, conference proceedings,
policy documents, texts and opinion
articles, research reports,
dissertations and theses, editorials,
or any type of grey literature.

5. Restrictions

Published after 2010

Articles published in Portuguese,
English, or Spanish.

Xi



Screener instructions

Population

Include if:

Individuals over 18 years old

Individuals diagnosed with any type of heart disease or have undergone cardiac
surgery, including:

Acute coronary disease;

Heart failure;

Patients with left ventricular assist devices, resynchronization therapy devices,
defibrillators, or pacemakers; Patients who have undergone coronary artery
bypass surgery or percutaneous coronary intervention;

Patients who have undergone valvular heart surgery or percutaneous valve
implantation;

Patients who have undergone surgery to correct congenital heart disease.

Individuals that are included in Cardiac Rehabilitation Programs

Exclude if:

¢ Individuals present contraindications to participating in Cardiac Rehabilitation
programs, such as:

e Unstable angina;

o Decompensated heart failure;

o Complex ventricular arrhythmias;

e Pulmonary hypertension greater than 60 mmHg;

¢ Intracavitary thrombus;

o Recent thrombophlebitis with or without pulmonary embolism;

e Severe obstructive cardiopathies;

e Severe or symptomatic aortic stenosis;

¢ Uncontrolled inflammatory or infectious pathologies;

e Any musculoskeletal conditions that prevent exercise

Concept

Include if:

Interventions are performed by physiotherapists in individuals with heart disease

within Cardiac Rehabilitation Programs. The intervention was physiotherapy-led,

Xii



and the study explicitly mentioned the inclusion of a physiotherapist in the

delivery team and clarified their role in the implementation;

Context
Include if:

e Physiotherapy interventions are delivered in:

e Hospital-based context;

e Centre-based context;

¢ Home-based context (with or without digital support);

e Hybrid context.

Types of studies
Include if:
o Experimental or quasi-experimental designs, such as:
» Randomized controlled trials
Non-randomized controlled trials
Before and after studies

Interrupted time-series studies

vV VYV VY V¥V

Pilot studies or feasibility studies
e Observational studies, including:
» Prospective
» Retrospective
» Cross-sectional
» Case-control designs
Exclude if:

e Studies published before 2010.
o Systematic reviews, meta-analyses, scoping reviews, books, conference
proceedings, policy documents, texts and opinion articles, research reports,

dissertations and theses, editorials, or any type of grey literature.
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APPENDIX 4 — Extraction Form

1. GENERAL INFORMATION

Reference

Full reference of the study

Title
Title of the included study

Authors

Name of the authors of the study.

Corresponding author’s contact details

Name and contact details of the corresponding author

Publication date

Date in which in the study was published

Xiv



2,

CHARACTERISTICS OF THE INCLUDED STUDIES

METHODOLOGY

Study objectives

Objectives of the study

Study design

Type of study design

PARTICIPANTS

Population description

General description of the population included in the study

Inclusion criteria

Inclusion criteria defined for the study
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Exclusion criteria

Exclusion criteria defined for the study

Sample size

Number of participants in the study; (Intervention vs. control, when applicable)

Time points

3. INTERVENTION CHARACTERISTICS (coding based on the TIDIER checklist)

3.1.IDENTIFICATION

Name of the intervention

Provide the name or a phrase that describes the intervention.

Country

Identify the country where the intervention was developed and implemented.

Other available references

Identify other existing studies about this intervention (e.g., protocols, follow-
up studies).
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3.2.INTERVENTION COMPONENTS/DESCRIPTION (coding based on the TIDIER checklist

WHY IS CARE PROVIDED?

Rationale

Describe any rationale, theory or goal of the elements essential to the
intervention

WHAT CARE IS PROVIDED

Procedures

Description of the characteristics of the interventions. Describe each of the
procedures, activities, and/or processes used in the intervention, including
any enabling or support activities

Materials used

Describe any physical or informational materials used in the intervention,
including those provided to participants or used in intervention delivery or in
training of intervention providers. Provide information on where the materials
can be accessed (e.g. online appendix, URL).

WHO PROVIDES CARE

Health professionals involved

XVii



Identify each healthcare professional who delivers care, as well as their
expertise, background and any specific training given.

HOW

Modes of delivery

Describe the modes of delivery (e.g. face-to-face or by some other
mechanism, such as internet or telephone, group vs. individual) of the
intervention and whether it was provided individually or in a group.

WHERE

Setting

Description of the setting(s) in which the model of service delivery was
develop, implemented and/or evaluated. Also describe the type(s) of locations
where the intervention occurred, including any necessary infrastructure or
relevant features or changes in where care is provided (e.g., home vs.
healthcare facility, inpatient vs. outpatient).

WHEN AND HOW WUCH

Frequency, duration and dosage
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Describe the number of times the intervention was delivered and over what
period of time including the number of sessions, their schedule, and their
duration, intensity or dose.

TAILORING

If the intervention was planned to be personalized, titrated or adapted, then
describe what, why, when, and how.

MODIFICATIONS

If the intervention was modified during the course of the study, describe the
changes (what, why, when, and how).
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4. BEHAVIOR CHANGE TECHNIQUES (according to BCTOntology)

Description

BCTO

5. IMPLEMENTATION STRATEGIES (description of the implementation strategy)

1. Use evaluative and iterative strategies

1.1. Assess for readiness and identify barriers and facilitators

Assess various aspects of an organization to determine its degree of
readiness to implement, barriers that may impede implementation, and
strengths that can be used in the implementation effort.

1.2. Audit and provide feedback

Collect and summarize clinical performance data over a specified time
period and give it to clinicians and administrators to monitor, evaluate, and
modify provider behaviour.

1.3. Purposefully reexamine the implementation

Monitor progress and adjust clinical practices and implementation strategies
to continuously improve the quality of care.

1.4. Develop and implement tools for quality monitoring
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Develop, test, and introduce into quality-monitoring systems the right input —
the appropriate language, protocols, algorithms, standards, and measures
(of processes, patient/consumer outcomes, and implementation outcomes)
that are often specific to the innovation being implemented.

1.5. Develop and organize quality monitoring systems

Develop and organize systems and procedures that monitor clinical
processes and/or outcomes for the purpose of quality assurance and
improvement.

1.6. Develop a formal implementation blueprint

Develop a formal implementation blueprint that includes all goals and
strategies. The blueprint should include the following: 1) aim/purpose of the
implementation; 2) scope of the change (e.g., what organizational units are
affected); 3) timeframe and milestones; and 4) appropriate
performance/progress measures. Use and update this plan to guide the
implementation effort over time.

1.7. Conduct local need assessment

Collect and analyse data related to the need for the innovation.

1.8. Stage implementation scale up

Phase implementation efforts by starting with small pilots or demonstration
projects and gradually move to a system wide rollout.

1.9. Obtain and use patients/consumers and family feedback

Develop strategies to increase patient/consumer and family feedback on the
implementation effort.
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1.10. Conduct cyclical small tests of change

Implement changes in a cyclical fashion using small tests of change before
taking changes system-wide. Tests of change benefit from systematic
measurement, and results of the tests of change are studied for insights on
how to do better. This process continues serially over time, and refinement
is added with each cycle.

2. Provide interactive assistance

2.1. Facilitation

A process of interactive problem solving and support that occurs in a context
of a recognized need for improvement and a supporting interpersonal
relationship.

2.2. Provide local technical assistance

Develop and use a system to deliver technical assistance focused on
implementation issues using local personnel.

2.3. Provide clinical supervision

Provide clinicians with ongoing supervision focusing on the innovation.
Provide training for clinical supervisors who will supervise clinicians who
provide the innovation.

2.4. Centralize technical assistance

Develop and use a centralized system to deliver technical assistance
focused on implementation issues.

3. Adapt and tailor to context

3.1. Tailor strategies
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Tailor the implementation strategies to address barriers and leverage
facilitators that were identified through earlier data collection.

3.2. Promote adaptability

Identify the ways a clinical innovation can be tailored to meet local needs
and clarify which elements of the innovation must be maintained to preserve
fidelity.

3.3. Use data experts

Involve, hire and/or consult experts to inform management on the use of
data generated by implementation efforts.

3.4. Use data warehousing techniques

Integrate clinical records across facilities and organizations to facilitate
implementation across systems.

4. Develop stakeholder interrelationships

4.1. Identify and prepare champions
Identify and prepare individuals who dedicate themselves to supporting,
marketing, and driving through an implementation, overcoming
indifference or resistance that the intervention may provoke in an
organization.

4.2. Organize clinician implementation team meetings
Develop and support teams of clinicians who are implementing the
innovation and give them protected time to reflect on the implementation
effort, share lessons learned, and support one another’s learning.
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4.3.

Recruit, designate, and train for leadership
Recruit, designate, and train leaders for the change effort.

4.4.

Inform local opinion leaders

Inform providers identified by colleagues as opinion leaders or
“educationally influential” about the clinical innovation in the hopes that
they will influence colleagues to adopt it.

4.5.

Build a colation
Recruit and cultivate relationships with partners in the implementation
effort.

4.6.

Obtain formal commitments
Obtain written commitments from key partners that state what they will
do to implement the innovation.

4.7.

Identify early adopters
Identify early adopters at the local site to learn from their experiences
with the practice innovation.

4.8.

Conduct local consensus discussions

Include local providers and other stakeholders in discussions that
address whether the chosen problem is important and whether the
clinical innovation to address it is appropriate.

4.9.

Capture and share local knowledge

Capture local knowledge from implementation sites on how
implementers and clinicians made something work in their setting and
then share it with other sites.

4.10. Use advisory boards and workgroups
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Create and engage a formal group of multiple kinds of stakeholders to
provide input and advice on implementation efforts and to elicit
recommendations for improvements.

4.11. Use an implementation advisor
Seek guidance from experts in implementation

4.12. Model and simulate change
Model or simulate the change that will be implemented prior to
implementation.

4.13. Visit other sites
Visit sites where a similar implementation effort has been considered
successful.

4.14. Involve executive boards
Involve existing governing structures (e.g., boards of directors, medical
staff boards of governance) in the implementation effort, including the
review of data on implementation processes.

4.15. Develop an implementation glossary
Develop and distribute a list of terms describing the innovation,
implementation, and stakeholders in the organizational change.

4.16. Develop academic partnerships
Partner with a university or academic unit for the purposes of shared
training and bringing research skills to an implementation project.

4.17. Promote network weaving
Identify and build on existing high-quality working relationships and
networks within and outside the organization, organizational units,
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teams, etc. to promote information sharing, collaborative problem-
solving, and a shared vision/goal related to implementing the innovation.

5. Train and educate stakeholders

5.1. Conduct ongoing training
Plan for and conduct training in the clinical innovation in an ongoing way.

5.2. Provide ongoing consultation
Provide ongoing consultation with one or more experts in the strategies
used to support implementing the innovation.

5.3. Develop educational materials
Develop and format manuals, toolkits, and other supporting materials in
ways that make it easier for stakeholers to learn about the innovation
and for clinicians to learn how to deliver the clinical innovation.

5.4. Make training dynamic
Vary the information delivery methods to cater to different learning styles
and work contexts, and shape the training in the innovation to be
interactive.

5.5. Distribute educational materials
Distribute educational materials (including guidelines, manuals, and
toolkits) in person, by mail, and/or electronically.

5.6. Use train-the-trainer strategies
Train designated clinicians or organizations to train others in the clinical
innovation.

5.7. Conduct educational meetings
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Hold meetings targeted toward different stakeholder groups (e.g.,
providers, administrators, other organizational stakeholders, and
community, patient/consumer, and family stakeholders) to teach them
about the clinical innovation.

5.8.

Conduct educational outreach visits

Have a trained person meet with providers in their practice setting to
educate providers about the clinical innovation with the intent of
changing the provider’s practice.

5.9.

Create a learning collaborative

Facilitate the formation of groups of providers or provider organizations
and foster a collaborative learning environment to improve
implementation of the clinical innovation.

5.10. Shadow other experts

Provide ways for key individuals to directly observe experienced people
engage with or use the targeted practice change/innovation.

5.11.

Work with educational institutions
Encourage educational institutions to train clinicians in the innovation.

6. Support clinicians

6.1. Facilitate relay of clinical data to providers
Provide as close to real-time data as possible about key measures of
process/outcomes using integrated modes/channels of communication
in a way that promotes use of the targeted innovation.

6.2. Remind clinicians
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Develop reminder systems designed to help clinicians to recall
information and/or prompt them to use the clinical innovation.

6.3. Develop resource sharing agreements
Develop partnerships with organizations that have resources needed
to implement the innovation.

6.4. Revise professional roles
Shift and revise roles among professionals who provie care, and
redesign job characteristics.

6.5. Create new clinical teams
Change who serves on the clinical team, adding different disciplines
and different skills to make it more likely that the clinical innovation is
delivered (or is more successfully delivered).

7. Engage consumers

7.1. Involve patients/consumers and family members
Engage or include patients/consumers and families in the implementation
effort

7.2. Intervene with patients/consumers to enhance uptake and
adherence
Develop strategies with patients to encourage and problem solve around
adherence.

7.3. Prepare patients/consumers to be active participants
Prepare patients/consumers to be active in their care, to ask questions,
and specifically to inquire about care guidelines, the evidence behind
clinical decisions, or about available evidence-supported treatments.
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7.4.

Increase demand
Attempt to influence the market for the clinical innovation to increase
competition intensity and to increase the maturity of the market for the
clinical innovation.

7.5. Use mass media
Use media to reach large numbers of people to spread the word about
the clinical innovation.

8. Utilize financial strategies

8.1. Fund and contract for the clinical innovation
Governments and other payers of services issue requests for proposals
to deliver the innovation, use contracting processes to motivate providers
to deliver the clinical innovation, and develop new funding formulas that
make it more likely that providers will deliver the innovation.

8.2. Access new funding
Access new or existing money to facilitate the implementation.

8.3. Place innovation on fee for service lists/formularies
Work to place the clinical innovation on lists of actions for which providers
can be reimbursed (e.g., a drug is placed on a formulary, a procedure is
now reimbursable).

8.4. Alter incentive/allowance structures
Work to incentivize the adoption and implementation of the clinical
innovation.

8.5. Make billing easier

Make it easier to bill the clinical innovation.
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8.6.

Alter patient/consumer fees

Create fee structures where patients/consumers pay less for preferred
treatments (the clinical innovation) and more for less-preferred
treatments.

8.7.

Use other payment schemes
Introduce payment approaches (in a catch-all category)

8.8. Develop disincentives
Provide financial disincentives for failure to implement or use the clinical
innovations.

8.9. Use capitated payments
Pay providers or care systems a set amount per patient/consumer for
delivering clinical care.

9. Change infrastructure

9.1. Mandate change
Have leadership declare the priority of the innovaton and their
determination to have It implemented.

9.2. Change record systems
Change records systems to allow better assessment of implementation
or clinical outcomes.

9.3. Change physical structure and equipment
Evaluate current configurations and adapt, as needed, the physical
structure and/or equipment (e.g., changing the layout of a room, adding
equipment) to best accommodate the targeted innovation.

9.4. Create or change credentialing and/or licensure standards
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Create an organization that certifies clinicians in the innovation or
encourage an existing organization to do so. Change governmental
professional certification or licensure requirements to include delivering
the innovation. Work to alter continuing education requirements to shape
professional practice toward the innovation.

9.5.

Change service sites
Change the location of clinical service sites to increase access.

9.6.

Change accreditation or membership requirements

Strive to alter accreditation standards so that they require or encourage
use of the clinical innovation. Work to alter membership organization
requirements so that those who want to affiliate with the organization are
encouraged or required to use the clinical innovation.

9.7.

Start a dissemination organization

Identify or start a separate organization that is responsible for
disseminating the clinical innovation. It could be a for-profit or non-profit
organization.

9.8.

Change liability laws
Participate in liability reform efforts that make clinicians more willing to
deliver the clinical innovation.

XXXi



6.1. Patient level primary outcomes

Outcome name

Outcome measure

Time points measured

Results
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APPENDIX 5 - List of studies assessed for full-text eligibility, along with the

reasons for exclusion

Study Exclude reason

Alrahahleh M, Subih M, Megdadi R, Altarabsheh SE, Alfawaeer | Wrong concept
Z, Saad A, Khalil T. Cardiac rehabilitation program effect on
health-related quality of life among patients with coronary artery
bypass grafts. Crit Care Nurs Q. 2024;47(1):19-28.
DOI:

Alsara O, Reeves RK, Pyfferoen MD, Trenary TL, Engen DJ, | Wrong concept
Vitse ML, Kessler SM, Kushwaha SS, Clavell AL, Thomas RJ,
Lopez-Jimenez F, Park SJ, Perez-Terzic CM. Inpatient
rehabilitation outcomes for patients receiving left ventricular
assist device. Am J Phys Med Rehabil. 2014;93(10):860-8.
DOI:

Amstad T, Taeymans J, Englberger L, Mohacsi P, Steiner D, | Wrong concept
Wilhelm MJ, Hermann M. Cardiac rehabilitation in patients with
ventricular assist device. J Cardiopulm Rehabil Prev.
2022;42(2):97-102. DOI:

Clinical Efficacy of a Medical Centre- and Home-based Cardiac | Wrong concept
Rehabilitation Program for Patients With Coronary Heart

Disease after Coronary Bypass Graft Surgery

Aronov D, Bubnova M, losseliani D, Orekhov A. Cardiac | Wrong concept
rehabilitation after coronary artery bypass grafting: clinical and
angiographic results. Arch Med Res. 2019;50(3):122-32.
DOI:

Asiri FY, Marchetti GF, Ellis JL, Otis L, Sparto PJ, Watzlaf V, | Wrong concept
Whitney SL. Effect of home-based rehabilitation on activities of
daily living and gait in older adults with heart failure at risk for
falling: a retrospective cohort study. Physiother Theory Pract.
2017;33(12):943-53. DOI:
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Austin J, Williams WR, Hutchison S. Patterns of fatigue in elderly
heart failure patients measured by a quality of life scale
(Minnesota Living with Heart Failure). Eur J Cardiovasc Nurs.
2012;11(4):439-44. DOI:

Wrong concept

Avila A, Claes J, Goetschalckx K, Buys R, Azzawi M, Vanhees
L, Cornelissen V. Home-based rehabilitation with telemonitoring
guidance for patients with coronary artery disease (short-term
results of the TRiCH study): randomized controlled trial. J Med
Internet Res. 2018;20(6):e225. DOI:

Wrong concept

Baibolova M, Bolatbekov BA, Trusheva KS, Kuramysuly KS,
Bolatbekova ZS, Yesenbekov B. Effects of the cardiac
rehabilitation program on the quality of life in patients after open-
heart surgery. Heart Vessels Transpl. 2024;8(2).
DOI:

Wrong concept

Beckers PJ, Denollet J, Possemiers NM, Wuyts K, Vrints CJ,
Conraads VM. Maintaining physical fitness of patients with
chronic heart failure: a randomized controlled trial. Eur J Prev
Cardiol. 2010;17(6):660-7.

DOI:

Wrong concept

Bhasipol A, Sanjaroensuttikul N, Pornsuriyasak P, Yamwong S,
Tangcharoen T. Efficiency of the home cardiac rehabilitation
program for adults with complex congenital heart disease.
Congenit Heart Dis. 2018;13(6):952-8.
DOI:

Wrong concept

Bilbrey T, Martin J, Zhou W, Bai C, Vaswani N, Shah R, Chokshi
S, Chen X, Bhusri S, Niemi S, Meng H, Lei Z. A dual-modality
home-based cardiac rehabilitation program for adults with
cardiovascular disease: single-arm remote clinical trial. JMIR
Mhealth Uhealth. 2024;12:€59098. DOI:

Wrong concept

Bittencourt HS, Cruz CG, David BC, Rodrigues E Jr, Abade CM,
Junior RA, Carvalho VO, Dos Reis FBF, Gomes Neto M.

Wrong concept
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Addition of non-invasive ventilatory support to combined aerobic
and resistance training improves dyspnea and quality of life in
heart failure patients: a randomized controlled trial. Clin Rehabil.
2017;31(11):1508-15. DOI:

Boidin M, Gayda M, Henri C, Hayami D, Trachsel LD, Besnier
F, Lalongé J, Juneau M, Nigam A. Effects of interval training
on risk markers for arrhythmic death: a randomized controlled
trial. Clin Rehabil. 2019;33(8):1320-30.

DOI:

Wrong concept

Borges JP, Mediano MFF, Farinatti P, Coelho MP, Nascimento
PMC, De Oliveira Lopes G, Kopiler DA, Tibirica E. The effects
of unsupervised home-based exercise upon functional capacity
after 6 months of discharge from cardiac rehabilitation: a
retrospective observational study. J Phys Act Health.
2016;13(11):1230-5. DOI:

Wrong concept

Borland M, Rosenkvist A, Cider A. A group-based exercise
programme did not improve physical activity in patients with
chronic heart failure and comorbidity: a randomized controlled
trial. J Rehabil Med. 2014;46(5):461-7.
DOI:

Wrong concept

Bravo-Escobar R, Gonzalez-Represas A, Gomez-Gonzalez
AM, Heredia-Torres A. Effectiveness of e-health cardiac
rehabilitation program on quality of life associated with
symptoms of anxiety and depression in moderate-risk patients.
Sci Rep. 2021;11(1):83231. DOI:

Wrong concept

Bravo-Escobar R, Gonzalez-Represas A, Gémez-Gonzalez
AM, Montiel-Trujillo A, Aguilar-Jimenez R, Carrasco-Ruiz R,
Salinas-Sanchez P. Effectiveness and safety of a home-based
cardiac rehabilitation programme of mixed surveillance in
patients with ischemic heart disease at moderate cardiovascular
risk: a randomised, controlled clinical trial. BMC Cardiovasc
Disord. 2017;17(1):49. DOI:

Wrong concept
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Bryndal A, Glowinski S, Grochulska A. Influence of risk factors
on exercise tolerance in patients after myocardial infarction—
early cardiac rehabilitation in Poland. J Clin Med.
2022;11(19):5597. DOI:

Wrong concept

Busch JC, Lillou D, Wittig G, Bartsch P, Willemsen D, Oldridge
N, Bjarnason-Wehrens B. Resistance and balance training
improves functional capacity in very old participants attending
cardiac rehabilitation after coronary bypass surgery. J Am
Geriatr Soc. 2012;60(12):2270-6. doi: DOI:

Wrong concept

Chair SY, Chan SW, Thompson DR, Leung KP, Ng SK, Choi
KC. Long-term effect of motivational interviewing on clinical and
psychological outcomes and health-related quality of life in
cardiac rehabilitation patients with poor motivation in Hong
Kong: a randomized controlled ftrial. Clin Rehabil.
2013;27(12):1107-17. DOI:

Wrong concept

Chen JT, Lin TH, Voon WC, Lai WT, Huang MH, Sheu SH,
Chen CK. Benéeficial effects of home-based cardiac
rehabilitation on metabolic profiles in coronary heart disease
patients. Kaohsiung J Med Sci. 2016;32(5):267-75.

DOI:

Wrong concept

Chen YW, Wang CY, Lai YH, Liao YC, Wen YK, Chang ST,
Huang JL, Wu TJ. Home-based cardiac rehabilitation improves
quality of life, aerobic capacity, and readmission rates in patients
with  chronic  heart failure.  Medicine  (Baltimore).
2018;97(4):€9629. DOI:

Wrong concept

Clark AM, Catto S, Bowman G, Maclintyre PD. Design matters
in secondary prevention: individualization and supervised
exercise improves the effectiveness of cardiac rehabilitation.
Eur J Cardiovasc Prev Rehabil. 2011;18(5):761-9.
DOI:

Wrong concept

Cornelissen VA, Defoor JG, Stevens A, Schepers D, Hespel P,

Decramer M, Mortelmans L, Dobbels F, Vanhaecke J, Fagard

Wrong concept
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RH, Vanhees L. Effect of creatine supplementation as a
potential adjuvant therapy to exercise training in cardiac
patients: a randomized controlled trial. Clin Rehabil.
2010;24(11):988-99. DOI:

Dalal HM, Taylor RS, Jolly K, Davis RC, Doherty P, Miles J, van
Lingen R, Warren FC, Green C, Wingham J, Greaves C, Sadler
S, Hillsdon M, Abraham C, Britten N, Frost J, Singh S, Hayward
C, Eyre V, Paul K, Lang CC, Smith K. The effects and costs of
home-based rehabilitation for heart failure with reduced ejection
fraction: the REACH-HF multicentre randomized controlled trial.
Eur J Prev Cardiol. 2019;26(3):262-72.
DOI:

Wrong concept

de Bakker M, den Uijl I, ter Hoeve N, van Domburg RT,
Geleijnse ML, van den Berg-Emons RJ, Boersma E, Sunamura
M. Association between exercise capacity and health-related
quality of life during and after cardiac rehabilitation in acute
coronary syndrome patients: a substudy of the OPTICARE
randomized controlled trial. Arch Phys Med Rehabil.
2020;101(4):650—7. DOI:

Wrong concept

Delgado BM, Lopes |, Gomes B, Novo A. Early rehabilitation in
cardiology — heart failure: the ERIC-HF protocol, a novel
intervention to decompensated heart failure patients
rehabilitation. Eur J Cardiovasc Nurs. 2020;19(7):592-9.
DOI:

Wrong concept

de Lima AP, Pereira DG, Nascimento IO, Martins TH, Oliveira
AC, Nogueira TS, Britto RR. Cardiac telerehabilitation in a
middle-income country: analysis of adherence, effectiveness
and cost through a randomized clinical trial. Eur J Phys Rehabil
Med. 2022;58(4):598-605. DOI:

Wrong concept

Demir Gindogmus P, Topgu Ozcan B, Hayiroglu M,
Gindogmus i, Olgii EB, Uzun M, Orhan AL. The effect of age

on outcomes at a cardiac rehabilitation center in Turkey. Turk

Wrong concept
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Kardiyol Dern Ars. 2020;48(3):270-7.
DOI:

Dias KJ, Child J, Blackinton MT, Wilson S, Brown DR, Collins
SM. Frontloading home physical therapy visits for patients with
heart failure: a multi-center randomized controlled trial. Home
Healthc Now. 2024;42(4):227-35.
DOI:

Wrong concept

Dodson JA, Adhikari S, Schoenthaler A, Hochman JS, Sweeney
G, George B, Marzo K, Jennings LA, Kovell LC, Vorsanger M,
Pena S, Meng Y, Varghese A, Johanek C, Rojas M, McConnell
R, Whiteson J, Troxel AB. Rehabilitation at home using mobile
health for older adults hospitalized for ischemic heart disease:
the RESILIENT randomized clinical trial. JAMA Netw Open.
2025;8(1):€2453499.

DOI:

Wrong concept

Dua JS, Cooper AR, Fox KR, Stuart AG. Exercise training in
adults with congenital heart disease: feasibility and benefits. Int
J Cardiol. 2010;138(2):196-205.

DOI:

Wrong concept

Duan YP, Liang W, Guo L, Wienert J, Si GY, Lippke S.
Evaluation of a web-based intervention for multiple health
behavior changes in patients with coronary heart disease in
home-based rehabilitation: pilot randomized controlled trial. J
Med Internet Res. 2018;20(11):e12052. DOI:

Wrong concept

Duarte Freitas P, Haida A, Bousquet M, Richard L, Mauriége P,
Guiraud T. Short-term impact of a 4-week intensive cardiac
rehabilitation program on quality of life and anxiety-depression.
Ann Phys Rehabil Med. 2011;54(3):132—-43.
DOI:

Wrong concept

Dunn SL, Dunn LM, Rieth NP, Olamijulo GB, Swieringa LL,
Holden TP, Clark JA, DeVon HA, Tintle NL. Impact of home- and

hospital-based exercise in cardiac rehabilitation on

Wrong concept
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hopelessness in patients with coronary heart disease. J
Cardiopulm Rehabil Prev. 2017;37(1):39-48.
DOI:

Dwiputra B, Ambari AM, Triangto K, Supriami K, Kesuma TW,
Zuhdi N, Phowira J, Radi B. The home-based breathing and
chest mobility exercise improves cardiorespiratory functional
capacity in long COVID with cardiovascular comorbidities: a
randomized study. BMC Cardiovasc Disord. 2024;24(1):4196.
DOI:

Wrong concept

Eghgj M, Zinckernagel L, Brinks TS, Kristensen ALS, Hviid SS,
Tolstrup JS, Dalal HM, Taylor RS, Zwisler ADO, Egstrup K,
Glimer C, Grgnbaek M, Kober L, Cour KL, Nakano A, Nielsen
CV, Sibilitz KL. Adapting an evidence-based, home cardiac
rehabilitation programme for people with heart failure and their
caregivers to the Danish context: DK:REACH-HF study. Eur J
Cardiovasc Nurs. 2024;23(7).728-36.

DOI:

Wrong concept

Estany ER, Campos Vera N, Barrera Sarduy J, Hernandez
Garcia S, Valdés Martin A, Pena Bofill V, Prendes Lago E.
Functional evaluation of a physical training programme in
myocardial infarction patients with severe left ventricular systolic
dysfunction. Rev Colomb Cardiol. 2020;27(4):344-50.
DOI:

Wrong concept

Evangelista LS, Cacciata M, Stromberg A, Dracup K. Dose—
response relationship between exercise intensity, mood states,
and quality of life in patients with heart failure. J Cardiovasc
Nurs. 2017;32(6):530-7.

DOI:

Wrong concept

Fanget M, Bayle M, Labeix P, Roche F, Hupin D. Effects of
cardiac telerehabilitation during COVID-19 on cardiorespiratory
capacities in patients with coronary artery disease. Front
Physiol. 2022;13:837482. DOI:

Wrong concept
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Fayazi S, Zarea K, Abbasi A, Ahmadi F. Effect of home-based
walking on performance and quality of life in patients with heart
failure. Scand J Caring Sci. 2013;27(2):246-52.
DOI:

Wrong concept

Feuerstein A, Schoenrath F, Belyavskiy E, Knierim J, Friede T,
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Westenfeld R, Roden M, Rybczynski M, Verheyen N, Dorr M,
von Haehling S, Stork S, Halle M, Falk V, Pieske B, Edelmann
F. Supervised exercise training in patients with advanced heart
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randomized controlled trial (Ex-VAD trial). Eur J Heart Fail.
2023;25(12):2252-62. DOI:

Wrong concept

Fiogbé E, Ferreira R, Sindorf MA, Tavares SA, de Souza KP, de
Castro Cesar M, Lopes CR, Moreno MA. Water exercise in
coronary artery disease patients, effects on heart rate variability,
and body composition: a randomized controlled trial. Physiother
Res Int. 2018;23(3):e1713. DOI:

Wrong concept

Frederix I, Hansen D, Coninx K, Vandervoort P, Vandijck D,
Hens N, Van Craenenbroeck E, Van Driessche N, Dendale P.
Medium-term effectiveness of a comprehensive internet-based
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trial. J Med Internet Res. 2015;17(7):e185.
DOI:
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Frederix |, Van Driessche N, Hansen D, Berger J, Bonne K,
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DOI:
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Freyssin C, Verkindt C, Prieur F, Benaich P, Maunier S, Blanc
P. Cardiac rehabilitation in chronic heart failure: effect of an 8-
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DOI:
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Rehabil. 2011;92(9):1371-81.

DOI:

Wrong concept
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DOI:
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Gary RA, Dunbar SB, Higgins MK, Musselman DL, Smith AL.
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outcomes in patients with heart failure. J Psychosom Res.
2010;69(2):119-31. DOI:

Wrong concept
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DOI:
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DOI:
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DOI:
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