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Abstract  
Background: Cardiovascular disease is a leading global cause of morbidity and mortality. Cardiac rehabilitation (CR) is an 

established, evidence-based cornerstone of secondary prevention, designed to improve outcomes after cardiac events or 

procedures. However, despite proven benefits, enrollment and completion rates remain suboptimal. 

Aim: This article reviews the comprehensive scope of interdisciplinary cardiac rehabilitation, detailing its physiological basis, 

clinical indications, and implementation to enhance patient safety, clinical support, and diagnostic care. 

Methods: The review synthesizes current guidelines and research to describe the structure of CR. It outlines the anatomy and 

physiology underpinning exercise benefits, defines core program components, and details the phased approach (inpatient, 

outpatient, maintenance). The roles of diverse interprofessional team members and necessary equipment are examined. 

Results: CR is a multifaceted intervention encompassing supervised exercise, risk factor modification, education, and 

psychosocial support. It significantly improves functional capacity, quality of life, and reduces hospital readmissions and 

mortality. The interprofessional model—involving cardiologists, nurses, physiotherapists, dietitians, and others—is crucial for 

its success. Safety is high, with major complications being extremely rare in supervised settings. Key challenges include 

persistent barriers to patient referral, access, and adherence. 

Conclusion: Interdisciplinary cardiac rehabilitation is a highly effective and safe intervention for improving cardiovascular 

health. Optimizing patient outcomes requires a collaborative team approach, individualized care plans, and strategies to 

overcome systemic and personal barriers to participation. 
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Introduction 

Cardiovascular disease continues to represent 

one of the most significant global health challenges, 

remaining a principal contributor to morbidity and the 

foremost cause of mortality in many regions, including 

being the leading cause of death in the United 

States.[1][2] The chronic and progressive nature of 

many cardiovascular conditions imposes a substantial 

burden not only on patients and their families but also 

on healthcare systems. In response to this burden, 

cardiac rehabilitation has emerged as a cornerstone of 

secondary prevention and long-term management. It is 

conceptualized as a complex, structured, and 

interprofessional intervention that targets individuals 

with established cardiac disease, including ischemic 

heart disease and congestive heart failure, as well as 

those recovering from acute cardiac events such as 

myocardial infarction and from revascularization 

procedures including coronary angioplasty and 

coronary artery bypass grafting.[3] Within this 

framework, cardiac rehabilitation transcends simple 

exercise prescription, encompassing multifaceted 

strategies aimed at optimizing physical recovery, 

psychological well-being, and long-term 

cardiovascular health. The overarching objectives of 

cardiac rehabilitation programs are to alleviate the 

psychological and physiological stress associated with 

cardiovascular disease, to reduce the risk of future 

adverse cardiac events and mortality, and to enhance 

cardiovascular function in a way that translates into 

tangible improvements in quality of life.[4] By 

systematically addressing these dimensions, cardiac 

rehabilitation endeavors to strengthen cardiac 

functional capacity and to decelerate, halt, or even 

partially reverse the progression of atherosclerotic 

disease processes.[5] Furthermore, through carefully 

supervised, gradual physical conditioning and targeted 

education, these programs foster increased self-

efficacy and confidence in patients, enabling them to 

re-engage with daily activities and social roles that 
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may have been restricted following their cardiac event. 

Thus, cardiac rehabilitation occupies a critical position 

at the interface between acute cardiac care and long-

term disease management, bridging the gap between 

hospital discharge and sustained community-based 

recovery [5]. 

As articulated in contemporary clinical 

practice guidelines, cardiac rehabilitation is 

recognized as a key evidence-based component of 

comprehensive cardiovascular care. It is 

fundamentally interprofessional in nature, involving 

collaboration among physicians, nurses, 

physiotherapists, dietitians, psychologists, and other 

allied health professionals who collectively design and 

implement individualized care plans. These programs 

typically emphasize supervised physical training, 

systematic modification of cardiovascular risk factors, 

and structured psychosocial support to address the 

emotional and behavioral dimensions of living with 

heart disease. A commonly employed model is the 

standard 12-week program, which usually consists of 

approximately 36 supervised, center-based sessions 

delivered in a rehabilitation facility.[6] Participation in 

such programs has been consistently associated with 

reductions in hospital readmissions and cardiovascular 

mortality, alongside significant improvements in 

functional capacity, symptom control, and overall 

quality of life.[6] Accordingly, cardiac rehabilitation 

is not merely an adjunct to conventional medical 

therapy but an integral element of secondary 

prevention strategies. Despite the robust evidence base 

supporting cardiac rehabilitation, program utilization 

remains suboptimal. It is estimated that only about 

one-quarter of eligible patients actually enroll in 

cardiac rehabilitation following a qualifying 

event.[7][8] This underutilization reflects a complex 

interplay of patient-related, provider-related, and 

system-level barriers. Factors such as gender, race, 

ethnicity, socioeconomic status, and geographic 

location all contribute to disparities in referral, access, 

and participation.[7][8] Women, older adults, 

individuals from minority ethnic backgrounds, those 

with lower income or education, and patients residing 

in rural or remote areas are often less likely to be 

referred to or to attend cardiac rehabilitation. 

Moreover, even among those who initiate the program, 

a considerable proportion fail to complete the full 

course of sessions, limiting their exposure to the full 

therapeutic benefits and attenuating the long-term 

impact of this health-enhancing intervention. These 

participation gaps underscore the need for targeted 

strategies to improve referral practices, reduce access 

barriers, and enhance patient engagement and 

adherence [5][6][7][8]. 

Recognizing these challenges, several 

professional and regulatory organizations, including 

the American Heart Association, the American 

Association of Cardiovascular and Pulmonary 

Rehabilitation, and the Agency for Health Care Policy 

and Research, have articulated standards and 

recommendations for what constitutes a 

comprehensive and effective cardiac rehabilitation 

program.[9] 

 
Fig. 1: Cardiac Rehabilitation for patients. 

 

These bodies emphasize that cardiac 

rehabilitation should not be confined to exercise 

training alone but should encompass a suite of core 

components specifically designed to optimize 

cardiovascular risk reduction, minimize disability, 

encourage sustainable healthy lifestyle changes, and 

support long-term adherence to both pharmacological 

and non-pharmacological therapies. Within this 

comprehensive paradigm, initial and ongoing patient 

assessment serves as a foundation for individualized 

care, guiding the identification of clinical needs, risk 

stratification, and goal setting. Nutritional counseling 

and weight management interventions aim to promote 

heart-healthy dietary patterns and achieve or maintain 

an appropriate body weight, thereby favorably 

influencing lipid profiles, blood pressure, and 

glycemic control. In addition, structured blood 

pressure management and lipid management are 

central elements, given their crucial role in modifying 

the trajectory of atherosclerotic cardiovascular 

disease. Diabetes mellitus management is another core 

focus, recognizing the strong association between 

disordered glucose metabolism and adverse 

cardiovascular outcomes. Tobacco cessation 

interventions are essential for patients who smoke, as 

continued tobacco use substantially undermines the 

benefits of other therapies and remains one of the most 

powerful modifiable risk factors. Psychosocial 

support, including screening and interventions for 

anxiety, depression, and stress, addresses the 

psychological burden that often accompanies heart 

disease and can affect both adherence and prognosis. 

Physical activity counseling and exercise training, 

delivered in a supervised and progressive fashion, 

constitute the behavioral engine of the program, 

improving cardiorespiratory fitness, muscular 

strength, and functional independence while 

reinforcing positive health beliefs and behaviors.[9] 

Collectively, these components frame cardiac 

rehabilitation as a holistic, patient-centered continuum 

of care that integrates medical, behavioral, and 
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psychosocial strategies. In doing so, cardiac 

rehabilitation not only targets clinical outcomes such 

as mortality and hospital readmission, but also aspires 

to restore patients’ autonomy, social participation, and 

perceived quality of life in the aftermath of significant 

cardiovascular illness. 

Anatomy and Physiology 
The heart is a central muscular organ situated 

within the thoracic cavity, housed in the mediastinum 

and enveloped by a protective structure known as the 

pericardial sac. This sac is composed of distinct layers 

that together provide both mechanical protection and 

functional support. The outermost fibrous pericardium 

is a tough, inelastic layer that anchors the heart to 

surrounding structures such as the diaphragm and 

great vessels, thereby maintaining its position within 

the chest and preventing excessive distension. Deep to 

this lies the serous pericardium, which comprises a 

parietal layer lining the inner surface of the fibrous 

pericardium and a visceral layer, also referred to as the 

epicardium, which closely invests the external surface 

of the heart. Between the parietal and visceral layers is 

the pericardial cavity, a potential space containing up 

to approximately 50 mL of serous fluid that serves to 

lubricate the moving surfaces, minimizing friction as 

the heart contracts and relaxes within the thoracic 

cage. Structurally, the heart is organized into four 

chambers: two superior atria and two inferior 

ventricles. These chambers are arranged to facilitate a 

unidirectional flow of blood through the pulmonary 

and systemic circulations. The atrial chambers 

function primarily as receiving reservoirs, while the 

ventricles generate the force required to propel blood 

forward. The heart wall itself is composed of three 

principal layers. The outer epicardium corresponds to 

the visceral pericardium and contributes to the 

protective covering. Beneath this lies the myocardium, 

a thick layer of specialized cardiac muscle responsible 

for the contractile activity that underpins cardiac 

function. The innermost layer is the endocardium, a 

smooth endothelial lining that covers the inner 

surfaces of the chambers and the heart valves, 

providing a non-thrombogenic interface with the 

blood and contributing to valve integrity and function 

[9][10]. 

Functionally, the right and left sides of the 

heart perform distinct but coordinated roles. The right 

atrium receives deoxygenated blood returning from 

the systemic veins via the superior and inferior venae 

cavae, whereas the left atrium receives oxygenated 

blood from the pulmonary veins following gas 

exchange in the lungs. The flow of blood from atria to 

ventricles is regulated by the atrioventricular (AV) 

valves. On the right side, the tricuspid valve separates 

the right atrium from the right ventricle, while on the 

left side, the mitral (bicuspid) valve separates the left 

atrium from the left ventricle. 

 
Fig. 2: Cardiac Rehabilitation technique. 

 

These valves, supported by chordae 

tendineae and papillary muscles, prevent retrograde 

flow during ventricular contraction. Blood ejection 

from the ventricles is governed by the semilunar 

valves, which ensure one-way flow into the great 

arteries. The pulmonary semilunar valve controls 

blood passage from the right ventricle into the 

pulmonary trunk and subsequently to the lungs for 

oxygenation, while the aortic semilunar valve 

regulates flow from the left ventricle into the aorta and 

onward to the systemic circulation. The cardiac cycle, 

encompassing systole (contraction and ejection) and 

diastole (relaxation and filling), is orchestrated so that 

the right ventricle propels deoxygenated blood 

towards the pulmonary circulation, whereas the left 

ventricle pumps oxygenated blood at higher pressure 

to meet the metabolic demands of the entire body. The 

left ventricular myocardium is consequently thicker, 

reflecting the greater workload required to sustain 

systemic perfusion. From a physiological standpoint, 

physical activity exerts profound effects on 

cardiovascular function, with cardiac output 

representing a central determinant of the beneficial 

adaptations associated with regular exercise. Cardiac 

output, defined as the volume of blood ejected by the 

heart per minute, is the product of heart rate and stroke 

volume. During physical activity—particularly 

dynamic aerobic exercise—both of these parameters 

increase to meet the heightened metabolic demands of 

skeletal muscles. Enhanced myocardial contractility, 

driven by sympathetic nervous system activation and 

increased circulating catecholamines, augments the 

force of ventricular contraction. At the same time, 

venous return to the heart is elevated as a result of the 

muscle pump mechanism, respiratory pump action, 

and venoconstriction, thereby increasing preload. 

Together, these mechanisms contribute to a substantial 

rise in stroke volume. Simultaneously, heart rate 

accelerates in a graded manner with exercise intensity, 

further elevating cardiac output and improving the 

delivery of oxygen and nutrients to active tissues.[10] 
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With chronic training, the cardiovascular 

system undergoes a series of structural and functional 

adaptations often referred to as “athlete’s heart,” 

which represent a form of beneficial cardiac 

remodeling. These long-term changes include 

physiological myocardial hypertrophy, characterized 

by an increase in left ventricular mass and cavity size, 

particularly an enlarged end-diastolic diameter. Such 

adaptations enhance the heart’s ability to fill during 

diastole and eject a larger stroke volume during 

systole, thereby increasing myocardial contraction 

reserve and improving overall pump efficiency. 

Importantly, early diastolic filling becomes more 

effective due to improved ventricular compliance and 

relaxation. These adaptations enable trained 

individuals to maintain a higher cardiac output at a 

lower heart rate, both at rest and during submaximal 

exercise, reflecting improved cardiovascular 

economy.[11] In parallel with these cardiac changes, 

regular physical activity elicits favorable adaptations 

in the vascular system. Exercise training counteracts 

the adverse effects of aging on the vasculature by 

attenuating pathological vascular remodeling and 

reducing arterial stiffness. Enhanced endothelial 

function, mediated in part by increased nitric oxide 

bioavailability, contributes to improved vasodilatory 

capacity and better regulation of vascular tone. 

Furthermore, regular exercise mitigates oxidative 

stress and dampens vascular inflammation, processes 

that are central to the development and progression of 

atherosclerosis. These vascular benefits are closely 

linked to improvements in traditional cardiovascular 

risk factors, including reductions in resting blood 

pressure, more favorable lipid profiles, and improved 

insulin sensitivity. Collectively, these adaptations 

translate into a lower overall cardiovascular risk 

profile and contribute significantly to the protective 

effect of habitual physical activity against 

cardiovascular morbidity and mortality.[12] 

Indications 
Cardiac rehabilitation is recommended 

across a broad spectrum of cardiovascular conditions 

in which structured, supervised recovery and long-

term risk modification can meaningfully enhance 

health outcomes. One of the primary indications is its 

role in supporting recovery following an acute 

myocardial infarction or an episode of acute coronary 

syndrome. In the aftermath of such events, patients are 

at heightened risk of recurrent ischemia, arrhythmias, 

functional deterioration, and psychological distress. 

Participation in a cardiac rehabilitation program helps 

facilitate physiological stabilization, restores 

functional capacity, and reduces the likelihood of 

recurrent events by promoting adherence to evidence-

based secondary prevention strategies.[13] Cardiac 

rehabilitation is also indicated for the management of 

chronic stable angina, where the program contributes 

to symptom control and improved exercise tolerance. 

By addressing modifiable risk factors, optimizing 

physical conditioning, and providing education on 

activity pacing and lifestyle modification, cardiac 

rehabilitation helps reduce the frequency and severity 

of anginal symptoms. This, in turn, contributes to 

improved daily functioning and enhanced quality of 

life. Patients living with congestive heart failure 

likewise benefit significantly from cardiac 

rehabilitation. Through carefully supervised and 

progressive exercise training, these programs improve 

functional capacity, enhance ventilatory efficiency, 

and mitigate the debilitating symptoms of fatigue and 

dyspnea that often accompany heart failure. Moreover, 

cardiac rehabilitation contributes to better self-

management practices, improved medication 

adherence, and reduced hospitalization rates [13]. 

Another major indication is postoperative 

recovery following coronary artery bypass grafting, 

percutaneous coronary intervention, cardiac 

transplantation, or valvular surgery. After such 

invasive procedures, cardiac rehabilitation provides a 

structured pathway to regain physical strength, restore 

mobility, address psychosocial concerns, and reduce 

postoperative complications. Rehabilitation also 

offers an essential platform for patient education 

regarding long-term risk reduction, medication 

management, and lifestyle changes required to sustain 

procedural benefits. In addition, cardiac rehabilitation 

plays an increasingly important role in the long-term 

management of adults with congenital heart disease. 

As this population ages, many develop complications 

such as arrhythmias, exercise intolerance, and heart 

failure symptoms. Rehabilitation supports optimized 

functional status, ongoing surveillance, and targeted 

lifestyle interventions, ultimately contributing to 

improved health outcomes and quality of life.[13] 

Overall, cardiac rehabilitation is a multidisciplinary 

intervention that serves as a cornerstone of recovery 

and chronic disease management across a wide array 

of cardiac conditions. Its indications reflect its 

capacity not only to restore physical function but also 

to enhance psychosocial well-being, reduce morbidity, 

and promote sustainable cardiovascular health [13]. 

Contraindications 
Although cardiac rehabilitation is widely 

recognized as a safe and effective intervention for 

patients with a variety of cardiovascular conditions, 

the exercise component of these programs must be 

prescribed with careful consideration of patient safety. 

Certain clinical states render exercise temporarily or 

permanently contraindicated due to the heightened 

risk of adverse events. One of the major 

contraindications is unstable angina, a condition 

characterized by unpredictable chest pain and ongoing 

myocardial ischemia. Engaging in exercise during 

such episodes may exacerbate ischemic burden, 

precipitate myocardial infarction, or provoke life-

threatening arrhythmias, making stabilization a 

prerequisite before undertaking structured 

rehabilitation.[14] 
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Acute decompensated congestive heart failure 

represents another critical contraindication. In this 

state, patients experience volume overload, severe 

dyspnea, and impaired perfusion, conditions under 

which exercise would impose excessive hemodynamic 

stress on an already failing ventricle. Participation in 

cardiac rehabilitation should therefore be deferred 

until clinical stabilization is achieved, diuresis is 

optimized, and symptoms are adequately controlled. 

Similarly, the presence of complex ventricular 

arrhythmias poses a substantial risk, as physical 

exertion may provoke electrical instability, leading to 

sustained arrhythmias, syncope, or sudden cardiac 

arrest. Patients with significant arrhythmic burden 

require comprehensive evaluation and management 

before engaging in exercise training. Severe 

pulmonary hypertension, particularly when right 

ventricular systolic pressure exceeds 60 mm Hg, 

constitutes another absolute contraindication due to 

the risk of right ventricular failure during physical 

exertion. Likewise, exercise is contraindicated in 

individuals with intracavitary thrombus because of the 

potential for embolization, which may result in 

cerebrovascular accidents, systemic emboli, or 

pulmonary embolism. Recent thrombophlebitis, 

regardless of the presence or absence of pulmonary 

embolism, also warrants caution, as increased venous 

return during exercise may dislodge thrombi and 

precipitate serious complications.[14] 

Certain structural cardiac abnormalities also 

preclude safe participation in exercise-based 

rehabilitation. Severe obstructive cardiomyopathies, 

such as hypertrophic obstructive cardiomyopathy with 

significant outflow tract obstruction, markedly elevate 

the risk of syncope or sudden cardiac death during 

exertion. Severe or symptomatic aortic stenosis is 

similarly hazardous, as fixed outflow obstruction 

prevents the heart from increasing cardiac output 

appropriately during exercise, raising the likelihood of 

profound hypotension, angina, or arrhythmia. Beyond 

cardiovascular conditions, uncontrolled inflammatory 

or infectious pathologies constitute contraindications 

because systemic inflammation and infection can 

increase metabolic demands and compromise 

hemodynamic stability. Exercise during such states 

may worsen the underlying illness or provoke 

complications. Finally, musculoskeletal disorders that 

impede physical activity represent a practical 

limitation. Conditions such as severe arthritis, recent 

fractures, or neuromuscular disorders may prevent 

patients from safely performing prescribed exercises, 

requiring alternative rehabilitation strategies or 

modifications to the program.[14] In essence, while 

cardiac rehabilitation is an essential component of 

comprehensive cardiovascular care, the exercise 

portion must be individualized based on thorough 

clinical assessment. Recognizing contraindications 

protects patients from preventable harm and ensures 

that rehabilitation is initiated only when 

physiologically safe and clinically appropriate [14]. 

Equipment 
The equipment utilized in cardiac 

rehabilitation differs according to the phase of 

recovery and the clinical needs of the patient. During 

the early postdischarge period, typically beginning 

approximately one week after hospital release, patients 

generally require a closely supervised environment to 

ensure safety while engaging in gradually progressive 

physical activity. At this stage, rehabilitation 

frequently takes place in a medically equipped facility 

where continuous or intermittent monitoring can be 

performed. Such centers typically contain a range of 

specialized cardiovascular and resistance-training 

equipment designed to facilitate controlled exercise 

progression. Commonly used devices include 

stationary exercise bicycles, treadmills with adjustable 

speed and incline settings, and upper- and lower-body 

ergometers that allow for precise modulation of 

exercise intensity. Strength-training equipment—such 

as light free weights, resistance bands, and weight 

machines—is also incorporated to help improve 

muscular endurance and functional capacity under 

professional guidance. In addition to exercise devices, 

early-phase rehabilitation relies heavily on telemetry 

systems to ensure patient safety. Continuous 

electrocardiographic monitoring enables healthcare 

professionals to track heart rate, rhythm, and ischemic 

markers in real time, allowing for immediate 

intervention should arrhythmias, abnormal blood 

pressure responses, or signs of cardiovascular stress 

arise. Blood pressure cuffs, pulse oximeters, and 

metabolic carts may also be used for physiologic 

assessments and individualized exercise prescription. 

This heightened level of supervision generally 

continues for two weeks to one month, depending on 

the patient's clinical stability, progress, and underlying 

cardiac condition [14]. 

Once a patient demonstrates stable 

hemodynamic responses to exercise and meets 

predetermined clinical criteria, they may transition to 

less medically intensive environments. In this 

intermediate or maintenance phase, exercise may be 

performed in community fitness centers or nonmedical 

gyms equipped with standard cardiovascular machines 

such as treadmills, elliptical trainers, rowing 

machines, and stationary bikes. Strength equipment, 

including resistance machines and free weights, 

becomes increasingly important as part of a balanced 

training program aimed at long-term functional 

improvement. At this point, patients usually follow an 

individualized exercise plan developed by their 

rehabilitation team, with periodic clinical 

reassessment to ensure continued safety and 

appropriate progression. For some patients, especially 

those with transportation challenges or who prefer 

independent exercise, home-based rehabilitation 

becomes a suitable alternative. In such cases, 

equipment recommendations may include portable 

items such as resistance bands, small dumbbells, step 

platforms, or compact stationary cycles. Patients may 
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also be advised to incorporate walking programs or 

low-intensity aerobic routines that require minimal 

equipment. Wearable devices—such as heart rate 

monitors, pedometers, or fitness trackers—can support 

safe home exercise by providing real-time feedback 

and allowing clinicians to remotely monitor adherence 

and physiological responses in some programs. 

Overall, the equipment used throughout cardiac 

rehabilitation evolves in alignment with patient 

recovery, moving from medically supervised, 

technology-intensive environments toward more 

autonomous and flexible settings. This graduated 

approach ensures patient safety during early recovery 

while promoting long-term adherence to physical 

activity, which is essential for sustained 

cardiovascular health [14]. 

Personnel 
Cardiac rehabilitation is most effective when 

delivered through a coordinated interprofessional 

model, a structure that has consistently demonstrated 

improved clinical outcomes, enhanced functional 

recovery, and greater patient satisfaction.[15][16] This 

collaborative framework recognizes that 

cardiovascular disease affects not only the physical 

capacities of individuals but also their psychological 

well-being, social functioning, and overall lifestyle 

patterns. Consequently, optimal rehabilitation requires 

the combined expertise of multiple healthcare 

professionals working in partnership with the patient 

and their family. At the center of the rehabilitation 

process are the patient and their family, who play an 

essential role in decision-making, goal-setting, and 

adherence to prescribed therapeutic interventions. 

Their active involvement ensures that care remains 

patient-centered, culturally sensitive, and aligned with 

personal values and long-term lifestyle aspirations. 

Surrounding this core are clinicians, including 

cardiologists, cardiothoracic surgeons, and 

physiatrists, who provide medical oversight, 

determine clinical readiness for rehabilitation, and 

monitor cardiovascular stability throughout the 

program. These specialists collaborate closely with 

other healthcare professionals to tailor interventions to 

the patient’s specific condition, comorbidities, and 

recovery trajectory. Nurses form a central pillar of the 

rehabilitation team, offering continuous monitoring, 

patient education, medication management support, 

and reinforcement of behavioral changes essential for 

cardiovascular risk reduction. Pharmacists 

complement this role by ensuring optimal medication 

therapy, preventing drug interactions, and providing 

counseling on adherence and pharmacologic risk-

factor modification. Physical therapists guide 

structured exercise training, assess functional 

capacity, and design individualized movement 

programs that safely enhance cardiovascular 

endurance and musculoskeletal strength. Occupational 

therapists assist patients in regaining independence in 

daily activities and adapting their environments to 

accommodate any functional limitations resulting 

from their cardiac condition [15][16]. In cases where 

communication or swallowing difficulties arise, 

speech and language pathologists may contribute 

specialized expertise. Behavioral therapists address 

psychological and emotional challenges commonly 

experienced after cardiac events, such as anxiety, 

depression, or difficulty adjusting to lifestyle 

modifications. Dietitians provide evidence-based 

nutritional counseling aimed at improving metabolic 

health, weight management, and lipid and blood 

pressure control. Finally, case managers serve as 

coordinators of care, ensuring smooth transitions 

between phases of rehabilitation, facilitating 

communication across the interdisciplinary team, and 

helping patients navigate insurance, scheduling, and 

follow-up needs. Through the combined efforts of this 

diverse group of professionals, cardiac rehabilitation 

becomes a comprehensive, patient-centered process 

that addresses the multifaceted nature of 

cardiovascular recovery and supports long-term health 

and well-being [15][16]. 

Preparation 
Preparation for cardiac rehabilitation begins 

with a comprehensive evaluation designed to establish 

a safe and effective foundation for individualized care. 

The initial step typically involves a cardiopulmonary 

exercise assessment, which serves as a critical 

diagnostic and prognostic tool for determining a 

patient’s cardiovascular fitness, exercise tolerance, 

and hemodynamic responses to physical exertion. This 

assessment may include measurements such as oxygen 

consumption, heart rate, blood pressure, 

electrocardiographic patterns, and perceived exertion. 

The information obtained from this evaluation enables 

clinicians to identify any underlying limitations, 

arrhythmias, ischemic changes, or abnormalities in 

cardiovascular or respiratory function that may 

influence exercise prescription. It also allows the team 

to appropriately stratify patients according to risk, 

ensuring that rehabilitation proceeds within safe 

physiological boundaries. Based on the results of this 

assessment, the rehabilitation team—which may 

include cardiologists, physiotherapists, nurses, 

exercise specialists, and other allied health 

professionals—develops a tailored exercise and 

education program. This personalized approach takes 

into account the individual’s medical history, current 

functional capacity, comorbidities, goals, lifestyle 

factors, and psychosocial considerations. 

Rehabilitation plans typically integrate aerobic 

training, resistance exercises, flexibility components, 

and balance activities, all calibrated to the patient’s 

tolerance level and designed to progress gradually as 

fitness improves. Concurrent educational components 

address cardiovascular risk factor modification, 

healthy nutrition, medication adherence, stress 

management, and strategies for adopting sustainable 

lifestyle changes. This holistic framework ensures that 
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patients receive not only physical conditioning but 

also the knowledge and skills needed to support long-

term cardiovascular health [15][16]. Before beginning 

any structured exercise session, participants engage in 

a gentle warm-up period. This phase typically consists 

of low-intensity movements that gradually elevate 

heart rate and respiratory activity, enhance blood flow 

to working muscles, and prepare the cardiovascular 

system for more strenuous activity. A proper warm-up 

reduces the risk of musculoskeletal injury, facilitates 

smoother neuromuscular activation, and allows 

clinicians to identify any early signs of intolerance or 

discomfort. It also provides an opportunity to reinforce 

safe exercise practices and ensure that patients feel 

both physically and psychologically ready to proceed. 

Overall, the preparatory phase of cardiac rehabilitation 

is essential for maximizing therapeutic benefit while 

maintaining patient safety. By combining detailed 

cardiopulmonary assessment, individualized program 

design, structured education, and thoughtful warm-up 

routines, the rehabilitation process is positioned to 

support optimal recovery, enhance functional 

capacity, and promote long-term engagement in heart-

healthy behaviors [15][16]. 

Technique or Treatment 
Cardiac rehabilitation is delivered through a 

structured, progressive framework that unfolds across 

three primary phases, each designed to address the 

evolving physical, psychological, and educational 

needs of individuals recovering from cardiovascular 

events or interventions. This phased approach ensures 

continuity of care, promotes gradual but meaningful 

functional improvement, and reinforces long-term 

behavioral changes essential for cardiovascular health. 

Phase I, commonly referred to as the clinical or 

inpatient phase, begins during the patient’s initial 

hospitalization following a cardiac event such as 

myocardial infarction, acute coronary syndrome, heart 

failure exacerbation, or after surgical or percutaneous 

interventions. At this early stage, the primary goals are 

to stabilize the patient medically, prevent the physical 

decline associated with bedrest, and initiate 

foundational education. The process begins with a 

comprehensive assessment conducted by clinicians, 

nurses, and rehabilitation therapists to determine the 

patient’s physical abilities, motivation, and safety for 

participation. Therapists guide the patient through 

gentle bedside exercises, including range-of-motion 

activities, sitting and standing exercises, and light 

ambulation, all tailored to the individual's tolerance 

and hemodynamic stability. These activities serve to 

maintain mobility, reduce the risk of venous 

thromboembolism, promote pulmonary hygiene, and 

prevent hospital-related deconditioning. In parallel, 

education on activities of daily living, energy 

conservation, stress management, and the importance 

of adequate rest is provided. During this phase, the 

care team also evaluates assistive device needs, 

provides family education, and establishes discharge 

planning to ensure a safe transition to home or 

outpatient rehabilitation.[17][18] 

Phase II, known as outpatient cardiac 

rehabilitation, begins after the patient has achieved 

clinical stability and has been formally cleared by their 

cardiologist. Typically lasting 3 to 6 weeks, though 

some programs may extend up to 12 weeks, this phase 

is characterized by structured, supervised exercise 

combined with targeted education. An initial 

outpatient assessment identifies physical limitations, 

contraindications, comorbidities that may influence 

activity, and psychosocial barriers to participation. 

Based on this evaluation, an individualized therapy 

plan is developed that integrates aerobic training, 

resistance exercises, flexibility routines, and 

relaxation techniques. Education during this phase 

addresses risk factor modification, medication 

adherence, nutritional guidance, and strategies to 

promote smoking cessation where applicable. The 

overarching goal of Phase II is to enhance the patient's 

independence, foster sustainable behavioral changes, 

and equip them with the skills and confidence needed 

for continued recovery at home and in the community. 

Phase III, often referred to as the maintenance or 

postcardiac rehabilitation phase, emphasizes patient 

independence and long-term self-management. At this 

stage, patients transition from closely supervised 

sessions to more autonomous participation in exercise 

programs, often conducted in community settings, 

fitness centers, or at home. The focus shifts to 

maintaining or further improving flexibility, muscular 

strength, and aerobic conditioning. Patients receive 

guidance on structuring their own exercise routines, 

monitoring their cardiovascular responses, and 

identifying warning signs that warrant medical 

attention. Continued outpatient follow-up with 

cardiologists and other specialists ensures ongoing 

monitoring of cardiovascular health, optimization of 

pharmacotherapy, and reinforcement of healthy 

lifestyle habits. Phase III also includes relapse-

prevention strategies to help patients sustain 

improvements and prevent regression in physical 

activity levels and risk factor management.[17][18] 

In surgical cases, some programs incorporate 

a presurgical phase, during which patients engage in 

tailored cardiovascular conditioning before 

undergoing procedures such as coronary artery bypass 

grafting or valve surgery. Although presurgical 

rehabilitation may enhance functional capacity and 

psychological preparedness, some evidence suggests 

that patients often exhibit better tolerance and more 

consistent participation during the postsurgical 

pathway, when symptoms have improved and 

motivation for recovery is heightened. Throughout all 

phases of cardiac rehabilitation, exercise and physical 

activity serve as central therapeutic components, but 

the scope of care extends well beyond physical 

training. Comprehensive management of medical 

conditions and cardiovascular risk factors—such as 

hypertension, hyperlipidemia, diabetes mellitus, and 
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obesity—is integral to the rehabilitation process. 

Nutritional optimization, smoking cessation 

counseling, and stress reduction strategies are 

systematically incorporated across all stages. Equally 

important are behavioral health interventions, 

including counseling and psychosocial support, which 

address depression, anxiety, and other emotional 

challenges commonly experienced by cardiac patients. 

By integrating physical, medical, and psychological 

care, cardiac rehabilitation offers a holistic and 

evidence-based approach that supports both short-term 

recovery and long-term cardiovascular resilience 

[17][18]. 

Complications 
Cardiac rehabilitation is widely regarded as a 

safe and effective intervention, with its structured and 

supervised design contributing to an exceptionally low 

rate of adverse events. The exercise and physical 

activity components are individualized based on each 

patient’s clinical status, functional ability, and risk 

profile, ensuring that activities are performed within 

physiologically appropriate limits. Continuous or 

intermittent monitoring by trained healthcare 

professionals further enhances safety, allowing for 

early detection of hemodynamic instability, 

arrhythmias, or other warning signs. As a result, the 

overall risk of major cardiovascular complications 

during cardiac rehabilitation remains remarkably low, 

even among populations with significant pre-existing 

cardiac disease. Evidence from large-scale studies 

supports the favorable safety profile of cardiac 

rehabilitation programs. A landmark United States 

report from the early 1980s, which evaluated 

outcomes across 167 cardiac rehabilitation centers, 

documented extremely low complication rates: there 

was only 1 cardiac arrest per 111,996 exercise hours, 

1 acute myocardial infarction per 293,990 exercise 

hours, and 1 exercise-related fatality per 783,972 

hours of supervised training.[19] These data 

underscore the rarity of severe events and highlight the 

effectiveness of established safety protocols, careful 

patient selection, and individualized exercise 

prescriptions. 

International findings have reinforced these 

observations. A French investigation into the safety of 

cardiac rehabilitation reported a cardiac arrest rate of 

just 1.3 per million patient exercise hours, further 

illustrating that supervised cardiac rehabilitation is one 

of the safest forms of structured physical activity 

available to individuals with cardiovascular 

disease.[20] Such outcomes reflect rigorous 

monitoring practices, adherence to evidence-based 

guidelines, and the presence of trained medical 

personnel capable of responding promptly to 

emergencies. Beyond acute cardiovascular events, 

concerns have occasionally been raised regarding the 

potential for rehabilitation exercises to interfere with 

implanted heart rhythm devices, such as pacemakers 

or implantable cardioverter-defibrillators. However, 

evidence suggests that these concerns may be 

overstated. A study by Rakhshan et al examined the 

incidence of device malfunction following an eight-

week cardiac rehabilitation program and found not 

only an absence of increased malfunction risk but also 

a lower incidence of physical complications compared 

to a control group.[21] These findings support the 

conclusion that cardiac rehabilitation is safe for 

patients with rhythm management devices when 

appropriately supervised and guided. Overall, cardiac 

rehabilitation demonstrates a highly favorable safety 

profile with minimal rates of adverse events, even 

among individuals with complex cardiac histories. The 

effectiveness of supervision, individualized exercise 

planning, and ongoing monitoring contributes to the 

consistently low incidence of complications. Such 

evidence reinforces the value of cardiac rehabilitation 

as a secure and essential component of cardiovascular 

recovery and long-term health management [19][20]. 

Clinical Significance 
Cardiac rehabilitation holds substantial 

clinical significance due to its multidimensional 

impact on patient outcomes, quality of life, and long-

term cardiovascular health. As a comprehensive, 

evidence-based intervention, it combines supervised 

exercise training, risk factor modification, 

psychosocial support, and patient education to address 

the complex needs of individuals recovering from 

cardiac events or living with chronic heart disease. 

One of its most notable contributions lies in its ability 

to enhance health-related quality of life while 

simultaneously reducing the overall burden on 

healthcare systems.[22] By improving functional 

capacity, reducing rehospitalizations, and supporting 

sustainable lifestyle changes, cardiac rehabilitation 

contributes meaningfully to long-term disease 

management and secondary prevention. The 

physiological benefits of cardiac rehabilitation’s 

exercise component are well documented and central 

to its clinical value. Regular, structured exercise 

improves maximal oxygen uptake (VO₂ max), an 

essential marker of aerobic capacity and a strong 

predictor of survival in individuals with 

cardiovascular disease. Improved endothelial function 

resulting from exercise enhances vascular health, 

promotes vasodilation, and counteracts the 

progression of atherosclerosis. Additionally, increased 

myocardial reserve flow supports more efficient 

cardiac perfusion during periods of physical demand. 

These adaptations collectively contribute to improved 

cardiovascular performance and reduced symptom 

burden. Beyond direct physiological improvements, 

cardiac rehabilitation plays a critical role in supporting 

key lifestyle changes—reductions in smoking habits, 

body weight, serum lipid levels, and blood pressure 

are commonly observed in participants, each 

contributing to reduced cardiovascular risk [20]. 

Psychosocial benefits also form a vital part of 

rehabilitation outcomes. Many patients experience 
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anxiety, depression, or impaired self-efficacy 

following cardiac events, which can adversely affect 

recovery and adherence to treatment plans. Milani et 

al demonstrated significant reductions in depressive 

symptoms among individuals participating in cardiac 

rehabilitation following a major coronary event, 

illustrating the interconnectedness of psychological 

well-being and cardiac recovery.[23] Furthermore, a 

Cochrane review reported that cardiac rehabilitation 

reduced hospital admissions and produced long-term 

reductions in all-cause mortality among patients with 

heart failure and preserved ejection fraction, even 

though short-term mortality benefits (<12 months) 

were not observed. These findings reinforce the long-

term protective effect of sustained participation in 

rehabilitation programs. The goals of cardiac 

rehabilitation can be understood through both short-

term and long-term perspectives. In the short term, the 

primary objectives include controlling cardiac 

symptoms, improving functional capacity, and 

reducing the immediate psychological and 

physiological burden associated with cardiac illness. 

Enhancing patients’ psychosocial and vocational 

status is another crucial aim, helping individuals 

regain independence, confidence, and the ability to 

return to daily activities or employment. Over the long 

term, cardiac rehabilitation strives to modify the 

natural history of coronary artery disease. By 

stabilizing or even reversing the progression of 

atherosclerosis, the program supports better 

prognostic outcomes and significantly reduces the risk 

of sudden cardiac death and reinfarction. These long-

term goals underscore the preventive potential of 

rehabilitation in altering disease trajectories and 

improving survival. Despite these well-established 

benefits, future research is needed to optimize the 

delivery and reach of cardiac rehabilitation. A 

systematic review of 19 randomized clinical trials 

found that complex e-coaching interventions were 

effective in improving physical capacity, clinical 

status, and psychosocial health. However, the review 

noted a lack of standardized or clearly defined 

protocols, leaving uncertainty about which 

components of e-coaching are most beneficial and 

should be prioritized for further development.[24] 

Conversely, basic or minimally structured e-coaching 

interventions were not found to be effective, 

suggesting that digital rehabilitation strategies require 

careful, evidence-informed design to achieve 

meaningful outcomes [23][24]. 

Another important area requiring further 

exploration is the application of cardiac rehabilitation 

in populations with congenital heart disease. Research 

in this area remains limited, particularly regarding 

structured programs for both adult and pediatric 

patients. Given the increasing number of individuals 

living into adulthood with congenital cardiac 

conditions, there is a pressing need for randomized 

clinical trials that examine the safety, efficacy, and 

optimal structure of rehabilitation interventions 

tailored to this unique population.[25] Developing 

evidence-based guidelines for congenital heart disease 

rehabilitation would significantly strengthen clinical 

practice and ensure equitable access to the proven 

benefits of cardiac rehabilitation across all patient 

groups. Collectively, the clinical significance of 

cardiac rehabilitation lies in its capacity to improve 

physical health, enhance psychological well-being, 

reduce healthcare utilization, and provide long-term 

protection against adverse cardiovascular outcomes. 

Its continued evolution—supported by ongoing 

research, technological innovation, and expansion into 

underserved populations—remains essential to 

advancing cardiovascular care and promoting 

healthier, more resilient patient communities [25]. 

Enhancing Healthcare Team Outcomes 
Although cardiac rehabilitation is supported 

by extensive evidence demonstrating its effectiveness 

in improving cardiovascular health, functional 

capacity, and long-term survival, participation rates 

remain considerably lower than recommended targets. 

National data from Medicare and the Centers for 

Disease Control and Prevention reveal a persistent gap 

between eligibility and enrollment: only 14% to 35% 

of individuals who survive a heart attack, and roughly 

31% of those who undergo coronary artery bypass 

grafting, actually enroll in cardiac rehabilitation or 

structured secondary prevention programs. These 

statistics reflect a significant disconnect between 

evidence-based recommendations and real-world 

clinical practice. Leon et al identified multiple barriers 

that contribute to this underutilization, including 

inadequate referral practices by healthcare providers, 

insufficient or inconsistent insurance coverage, 

diminished patient motivation, and limitations in 

program availability or geographic accessibility.[26] 

Such barriers not only hinder patient recovery but also 

undermine the collective efforts of healthcare teams 

striving to improve cardiovascular outcomes. 

Qualitative research further enriches this 

understanding by highlighting patient-reported 

psychosocial challenges. A 2017 qualitative study 

examining the perspectives of cardiac patients 

identified factors such as lack of time, fear of engaging 

in exercise after a cardiac event, and uncertainty about 

physical limits as major obstacles to participation. 

Prior experiences with physical activity, the quality of 

communication with physiotherapists, the severity of 

the individual’s cardiovascular condition, and their 

long-term aspirations following rehabilitation also 

influenced engagement.[27] These patient-centered 

insights underscore the need for program designs that 

are flexible, reassuring, and responsive to individual 

preferences and concerns. Addressing these barriers 

could involve strategies such as tele-rehabilitation 

options, patient education emphasizing safety, and 

tailored motivational interventions to build exercise 

confidence [26]. 

The outcomes of cardiac rehabilitation 

programs are significantly enhanced when 
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implemented through a cohesive interprofessional 

healthcare team. Collaboration among primary care 

clinicians, cardiologists, cardiovascular surgeons, 

cardiac nurses, pharmacists, physiotherapists, 

occupational therapists, and other specialists ensures a 

comprehensive approach to patient recovery. Each 

discipline contributes unique expertise: physicians 

oversee medical stability and risk factor control, 

nurses provide ongoing education and monitoring, 

pharmacists optimize medication adherence, 

physiotherapists guide safe and effective exercise 

training, and occupational therapists support patients 

in regaining independence in daily living. This 

integrated model strengthens continuity of care, 

promotes adherence, and enhances both clinical and 

psychosocial outcomes. An emerging area within this 

interdisciplinary framework is the potential integration 

of diaphragm muscle rehabilitation into cardiac 

rehabilitation programs. Respiratory dysfunction, 

particularly involving the diaphragm, can impair 

exercise tolerance and contribute to dyspnea in cardiac 

patients. However, the current literature reveals a lack 

of consensus and specific guidelines regarding the 

optimal role and methodology of diaphragm training 

within cardiac rehabilitation. More research is needed 

to clarify its efficacy, define standardized protocols, 

and determine how respiratory training can be 

seamlessly incorporated into existing rehabilitation 

structures.[28][29] As the field continues to evolve, 

expanding evidence-based strategies—particularly 

those that enhance patient participation and 

interdisciplinary collaboration—holds promise for 

improving outcomes and strengthening the overall 

impact of cardiac rehabilitation within contemporary 

cardiovascular care [27][28][29]. 

Nursing, Allied Health, and Interprofessional 

Team Interventions 
Cardiac rehabilitation relies on a coordinated 

interprofessional team capable of addressing the 

complex and evolving needs of patients recovering 

from major cardiac events. While cardiologists, 

nurses, physiotherapists, dietitians, and mental health 

professionals traditionally constitute the core of these 

programs, the integration of health security personnel 

and radiology professionals adds an essential 

dimension to ensuring safe, efficient, and holistic care 

delivery. The involvement of diverse healthcare 

professionals strengthens continuity of care, enhances 

patient outcomes, and minimizes risks associated with 

rehabilitation activities. Health security professionals 

play a critical yet often underrecognized role in cardiac 

rehabilitation settings. Their responsibilities extend far 

beyond the maintenance of physical safety. They help 

ensure a secure clinical environment that allows 

rehabilitation activities to proceed without disruptions, 

particularly for vulnerable patients with limited 

mobility or those at heightened risk of adverse events. 

In rehabilitation gyms and outpatient clinics, health 

security staff support patient flow, emergency 

preparedness, environmental risk assessments, and 

rapid response coordination in the event of clinical 

deterioration. For patients engaged in exercise 

training, the presence of trained health security 

personnel adds an additional safeguard by assisting 

with crowd management, facilitating timely access for 

emergency teams, and maintaining secure access 

points that prevent overstimulation or environmental 

stressors. These professionals also collaborate with 

nursing and clinical staff to reinforce infection control 

measures—an essential component for 

immunocompromised cardiac patients or those 

recovering from invasive surgical procedures 

[27][28][29]. 

Radiology professionals likewise contribute 

meaningfully to cardiac rehabilitation by providing 

diagnostic clarity, monitoring structural and functional 

changes, and supporting clinical decision-making. 

Radiologic imaging—such as chest X-rays, CT scans, 

and echocardiographic studies—plays a pivotal role in 

evaluating ventricular function, pulmonary status, 

graft integrity, and postoperative recovery. Radiology 

technicians, through their technical competence and 

patient-centered approach, ensure accurate imaging 

acquisition while prioritizing patient safety and 

comfort. Their ability to detect subtle imaging changes 

and communicate findings to cardiologists facilitates 

early identification of complications such as 

pulmonary congestion, device malfunction, 

pericardial effusion, or structural abnormalities. 

Moreover, radiology expertise helps guide exercise 

restrictions or progressions, tailoring rehabilitation 

programs to individual clinical needs. Nurses remain 

central to the cardiac rehabilitation team, serving as 

the primary coordinators of care. They educate 

patients on medication regimens, heart-healthy 

behaviors, and symptom recognition while providing 

continuous monitoring during exercise sessions. Their 

role encompasses emotional support, patient 

advocacy, and reinforcement of safety practices. 

Allied health professionals—including physical 

therapists, occupational therapists, psychologists, 

pharmacists, and dietitians—add crucial layers of 

specialized care. Physical therapists design 

individualized exercise programs, occupational 

therapists support functional independence, 

psychologists address anxiety or depression that may 

hinder adherence, pharmacists optimize medication 

safety, and dietitians structure nutrition plans that 

support cardiovascular health [27][28][29]. The 

success of cardiac rehabilitation is greatly enhanced by 

this collaborative, multidisciplinary model. By 

incorporating the unique competencies of health 

security specialists, radiology technicians, and 

traditional clinical providers, the interprofessional 

team ensures that patients receive holistic, secure, and 

evidence-based care tailored to their medical, 

emotional, and functional needs. This collaboration 

not only promotes physical recovery but also fosters 
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psychological resilience, long-term adherence to 

lifestyle modifications, and sustained reductions in 

cardiovascular risk [29]. 

Nursing, Allied Health, and Interprofessional 

Team Monitoring 
Monitoring constitutes one of the most 

critical functions of the interprofessional cardiac 

rehabilitation team, ensuring patient safety, optimizing 

progress, and identifying complications early. Nurses 

monitor vital signs, hemodynamic responses, ECG 

rhythms, and adaptive responses to exercise. Physical 

therapists assess gait, functional capacity, and 

musculoskeletal integrity. Radiology technicians 

contribute through imaging follow-up that tracks 

structural cardiac changes or identifies emerging 

concerns. Health security personnel help maintain a 

controlled and safe environment, providing critical 

support during emergencies and ensuring rapid access 

for clinical staff. Through coordinated monitoring, the 

interprofessional team upholds high standards of 

safety, continuity, and patient-centered care, 

reinforcing the therapeutic value of cardiac 

rehabilitation. 

Conclusion: 

In conclusion, interdisciplinary cardiac 

rehabilitation is a vital, evidence-based component of 

comprehensive cardiovascular care. It effectively 

bridges the gap between acute cardiac management 

and long-term health by integrating supervised 

exercise training, rigorous risk factor modification, 

patient education, and essential psychosocial support. 

The proven benefits are substantial, including 

enhanced functional capacity, improved quality of life, 

and significant reductions in morbidity and mortality. 

The collaborative model, involving a dedicated team 

of cardiologists, nurses, physiotherapists, dietitians, 

and other allied health professionals, is fundamental to 

delivering this holistic, patient-centered care and 

ensuring patient safety, which is exceptionally high in 

supervised settings. However, the full potential of 

cardiac rehabilitation is hindered by significant 

underutilization, driven by multifaceted barriers 

related to referral, access, and patient engagement. 

Future efforts must therefore focus on standardizing 

referral pathways, expanding program availability 

through innovative models like tele-rehabilitation, and 

tailoring interventions to meet diverse patient needs 

and overcome specific psychosocial obstacles. By 

strengthening the interdisciplinary framework and 

proactively addressing participation gaps, healthcare 

systems can more fully realize the profound individual 

and systemic benefits that cardiac rehabilitation offers 

for long-term cardiovascular health and recovery. 
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