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ABSTRACT
Cardiovascular disease (CVD) remains a leading cause of morbidity and mortality in England, with older adults experiencing disproportionately high rates of hospital readmissions. Cardiac rehabilitation (CR) is widely recognised as an effective secondary prevention strategy; however, participation and outcomes vary significantly across demographic groups. This systematic review examined the extent to which CR reduces hospital readmissions among adults aged 55 years and over in England, with a particular focus on ethnic and socioeconomic inequalities. The review followed PRISMA 2020 guidelines and included 15 studies identified. Studies were appraised using CASP tools, and findings were synthesised narratively due to heterogeneity in design and outcomes.
The review found consistent evidence that CR reduces hospital readmissions by 20–30%, with programme completion strongly associated with improved outcomes. However, substantial inequalities were identified. Minority ethnic groups, particularly South Asian and Black patients, were less likely to complete CR due to cultural, linguistic, and structural barriers. Socioeconomic deprivation further reduced participation, with individuals in the most deprived areas 30–40% less likely to attend CR. Older adults benefited significantly from CR but faced barriers such as frailty, mobility limitations, and fear of exercise. Facilitators of participation included flexible delivery models, culturally sensitive communication, and strong social support.
The findings highlight the need for personalised, accessible, and culturally tailored CR programmes to address persistent inequalities. Recommendations include expanding home‑based and digital CR options, improving culturally competent communication, enhancing patient education, and strengthening national monitoring of CR disparities. Overall, the review concludes that while CR is highly effective in reducing readmissions among older adults, targeted interventions are essential to ensure equitable access and maximise population‑level benefits.
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Chapter1 :Introduction 
1.1 Background of the Study
Cardiovascular disease (CVD) continues to be one of the most significant global public health challenges and remains the leading cause of mortality and morbidity in both developed and developing nations (WHO, 2023). Current estimates indicate that cardiovascular diseases account for approximately 17.9 million deaths each year, representing around 32% of all global deaths (WHO, 2023). More recent projections suggest that global cardiovascular mortality increased to nearly 19.8 million deaths in 2022, largely due to ageing populations and rising lifestyle‑related risk factors (WHO, 2021). CVD encompasses a broad range of conditions affecting the heart and blood vessels, including coronary heart disease, stroke, heart failure, rheumatic heart disease, and peripheral arterial disease. Beyond mortality, CVD contributes significantly to disability‑adjusted life years (DALYs), diminished quality of life, reduced productivity, and escalating healthcare costs worldwide (Roth et al., 2020).
The rising burden of CVD is closely linked to demographic and behavioural changes such as urbanisation, population ageing, sedentary lifestyles, unhealthy diets, smoking, alcohol consumption, obesity, and physical inactivity (Roth et al., 2020). Evidence indicates that nearly 80% of the global CVD burden is attributable to modifiable risk factors, particularly hypertension, diabetes, obesity, and tobacco use (WHO, 2025). High systolic blood pressure alone is estimated to account for almost one‑quarter of cardiovascular deaths globally (WHO Europe, 2024). Although advances in diagnostic technologies, emergency cardiac care, and medical treatments have improved survival following events such as myocardial infarction and stroke, these improvements have also resulted in a growing population living with chronic cardiovascular conditions requiring long‑term management and rehabilitation (Roth et al., 2020).
In England, CVD remains a major cause of death and hospitalisation despite improvements in prevention and treatment. Approximately 7.6 million people in the United Kingdom are currently living with heart and circulatory diseases, including around 4 million men and 3.6 million women (British Heart Foundation, 2023). CVD accounts for roughly one‑quarter of all UK deaths, equating to around 170,000 deaths annually, or approximately 460 deaths each day (British Heart Foundation, 2023). Premature mortality has also risen, with over 48,000 premature CVD‑related deaths recorded in 2023 (British Heart Foundation, 2023). The condition places substantial financial pressure on the National Health Service (NHS) due to emergency admissions, surgical interventions, medication costs, outpatient care, and long‑term disease management.
A key concern in CVD management is the high rate of hospital readmissions following acute cardiovascular events. Readmission rates are widely used as indicators of healthcare quality, discharge planning effectiveness, and continuity of care (Dharmarajan et al., 2013). Approximately 20–25% of patients hospitalised for heart failure are readmitted within 30 days, and nearly 50% are readmitted within six months (Virani et al., 2021). Common causes of readmission include medication non‑adherence, inadequate discharge planning, poor self‑management, insufficient follow‑up care, and progression of underlying disease (Dharmarajan et al., 2013).
Older adults are particularly vulnerable to cardiovascular‑related readmissions. Individuals aged 55 years and over face increased risk due to age‑related physiological decline, cumulative exposure to risk factors, and multiple comorbidities such as hypertension, diabetes, chronic kidney disease, and obesity (Ben‑Shlomo et al., 2014). Cardiovascular risk increases substantially after age 50, with mortality and hospitalisation rates rising sharply among older populations (Virani et al., 2021). In England, adults aged over 65 account for a large proportion of cardiovascular emergency admissions and healthcare expenditure. The complexity of managing multiple chronic conditions increases the likelihood of complications, polypharmacy, treatment burden, and recurrent hospital admissions (Ben‑Shlomo et al., 2022). Therefore, interventions that enhance recovery, support self‑management, and reduce recurrent events are essential for this population((Hamer and Steptoe, 2012).
1.2 Cardiac Rehabilitation as a Secondary Prevention Strategy
Cardiac rehabilitation (CR) is recognised as one of the most effective secondary prevention strategies for individuals recovering from cardiovascular events (Anderson et al., 2016). CR is a comprehensive, multidisciplinary intervention designed to improve physical, psychological, and social functioning while reducing the risk of future cardiovascular complications. Typical CR programmes include supervised exercise training, cardiovascular risk assessment, dietary counselling, smoking cessation support, medication adherence education, stress management, and psychosocial support (Anderson et al., 2016, Ajzen, 1991)).
The primary goals of CR are to improve functional capacity, enhance quality of life, promote behavioural change, and reduce morbidity and mortality associated with CVD (Bandura, 2004). Systematic reviews and meta‑analyses show that participation in CR reduces cardiovascular mortality by approximately 20% and hospital readmissions by up to 26% among patients with coronary heart disease (Anderson et al., 2016). Additional evidence suggests that CR participants experience improved exercise tolerance, lower blood pressure, reduced cholesterol levels, and enhanced psychological wellbeing compared with non‑participants (Resurrección et al., 2017).
In England, CR is recommended by the National Institute for Health and Care Excellence (NICE) as a routine component of post‑cardiac care for patients recovering from myocardial infarction, coronary artery bypass graft surgery, heart failure, and other cardiovascular conditions (NIHR, 2019). Despite strong evidence supporting its effectiveness, CR uptake remains low. Only around 43% of eligible patients in the UK enrol in CR programmes, and completion rates are even lower (NIHR, 2019). This indicates that many patients do not receive the full benefits of rehabilitation.
Barriers to CR participation include delayed referrals, lack of awareness, transport difficulties, financial constraints, work commitments, language barriers, and low health literacy (Resurrección et al., 2017). Older adults may face additional challenges such as frailty, mobility limitations, social isolation, and fear of exercise following cardiac events. Understanding these barriers is essential for improving participation and maximising programme effectiveness.
1.3 Health Inequalities in Cardiovascular Care
Health inequalities significantly influence access to cardiovascular care and participation in CR (Braveman and Gottlieb, 2014). These inequalities refer to avoidable and unfair differences in health outcomes between groups, often driven by unequal social, economic, and environmental conditions (Marmot et al., 2020, Frohlich and Potvin, 2008).
Socioeconomic status is one of the strongest determinants of cardiovascular health. Individuals living in deprived areas experience higher rates of CVD, premature mortality, and hospital admissions compared with those in more affluent areas (Public Health England, 2020, (Bleich et al., 2012)). Factors such as low income, unemployment, poor housing, limited education, and food insecurity increase exposure to risk factors including smoking, obesity, hypertension, and diabetes (Public Health England, 2020).
Socioeconomic deprivation also affects CR participation. Barriers include limited transport, inability to take time off work, caring responsibilities, and reduced access to digital health services (Resurrección et al., 2017). Low health literacy may further reduce understanding of CR benefits and adherence to treatment.
Ethnicity is another key determinant of cardiovascular outcomes (Cooper et al., 2015). South Asian and Black populations in England experience higher rates of hypertension, type 2 diabetes, obesity, and cardiovascular mortality (Public Health England, 2020). South Asian groups, in particular, develop coronary heart disease at younger ages and experience higher premature mortality. Cultural beliefs, language barriers, mistrust of healthcare services, and discrimination may further reduce healthcare utilisation and CR participation (Marmot et al., 2020) (Krieger, 2014).
The intersection of ethnicity and socioeconomic deprivation compounds disadvantage, creating complex patterns of inequality (Diez Roux, 2012). Individuals who experience both may face multiple structural barriers affecting access, adherence, and recovery. Understanding these combined influences is essential for developing equitable cardiovascular services (Marmot, 2005).
1.4 Rationale for the Study
Although CR is well‑established as an effective secondary prevention strategy, much existing research focuses on clinical outcomes without adequately considering broader social determinants of health (Marmot et al., 2020). Limited research explores how socioeconomic inequalities and ethnic disparities influence CR participation and hospital readmission outcomes among adults aged 55 years and over in England.
Additionally, many studies focus on short‑term outcomes such as 30‑day readmission rates, with less attention to medium‑ and long‑term outcomes beyond six months or one year (Virani et al., 2021). This creates a gap in understanding the sustained effectiveness of CR and whether benefits differ across population groups.
This study aims to examine the extent to which CR participation reduces hospital readmissions among adults aged 55 years and over in England, while also exploring how ethnicity and socioeconomic status influence these outcomes. Addressing these inequalities may support healthcare providers and policymakers in improving access, reducing avoidable readmissions, and promoting equitable cardiovascular outcomes.
1.5 Research Question
To what extent does participation in cardiac rehabilitation programmes reduce hospital readmissions among adults aged 55 years and over in England, and how do ethnicity and socioeconomic status influence these outcomes?
1.6 Research Aim
To evaluate the effectiveness of cardiac rehabilitation programmes in reducing hospital readmissions among adults aged 55 years and over in England, with a particular focus on ethnic and socioeconomic inequalities.

1.7 Research Objectives
· To assess the impact of cardiac rehabilitation on hospital readmission rates among adults aged 55 years and over in England.
· To examine differences in cardiac rehabilitation participation and outcomes across ethnic groups.
· To identify socioeconomics barriers and facilitators affecting participation in cardiac rehabilitation programmes.
1.8 Structure of the Dissertation
This dissertation is organised into six chapters. Chapter 1 provides the background, rationale, aim, and objectives. Chapter 2 critically reviews existing literature and outlines the theoretical framework. Chapter 3 describes the methodology, including research design, data sources, and analytical methods. Chapter 4 presents the findings. Chapter 5 discusses these findings in relation to existing literature. Chapter 6 concludes with recommendations and implications for practice and future research.


Chapter 2 LITURATURE REVIEW 

2.1 Introduction
Cardiovascular disease (CVD) continues to be one of the most extensively researched areas in global public health due to its profound impact on mortality, morbidity, and healthcare expenditure, making it a priority for prevention and secondary intervention strategies (Roth et al., 2020). According to the World Health Organization (2023), CVD accounts for approximately 17.9 million deaths annually, representing nearly 32% of all global mortality, with more recent estimates indicating an increase to 19.8 million deaths in 2022 due to ageing populations and persistent exposure to modifiable risk factors (WHO, 2021). Beyond mortality, CVD contributes significantly to disability‑adjusted life years (DALYs), reduced productivity, and long‑term healthcare dependency, particularly among older adults (Roth et al., 2020). Recent guidance emphasises the importance of integrating global and local evidence to strengthen public health research (Greenhalgh et al., 2020).
Figure 2.1. Age‑specific DALY rates across Socio‑demographic Index (SDI) groups
(Source: GBD 2019 Study)
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The chart above shows,These trends highlight the urgent need for effective secondary prevention strategies such as cardiac rehabilitation (CR), which has been widely promoted as a means of improving recovery and reducing recurrent hospitalisation (Anderson et al., 2016).
Despite strong evidence supporting CR effectiveness, participation and completion rates remain suboptimal, particularly among socioeconomically deprived and ethnic minority populations (Resurrección et al., 2017). Health inequalities continue to shape access to cardiovascular care, influencing both engagement with CR and long‑term outcomes (Marmot et al., 2020, Berkman and Kawachi, 2000, (Solar and Irwin, 2010)) This chapter critically reviews the existing literature on the burden of cardiovascular disease, the concept and components of CR, its effectiveness in reducing hospital readmissions, and the influence of socioeconomic and ethnic inequalities on CR participation and outcomes. By synthesising evidence from academic journals, systematic reviews, and national reports, this chapter identifies key gaps in the literature and establishes the rationale for the present study.
2.2 Overview of Cardiovascular Disease
Cardiovascular disease (CVD) encompasses a broad range of disorders affecting the heart and blood vessels, including coronary artery disease, heart failure, stroke, arrhythmias, and peripheral arterial disease, all of which contribute significantly to global morbidity and mortality (WHO, 2023). Recent global estimates indicate that CVD accounts for nearly one‑third of all deaths worldwide, with coronary heart disease and stroke responsible for the majority of mortality (WHO, 2021). In addition to mortality, CVD contributes substantially to disability, reduced quality of life, and long‑term dependency, particularly among older adults who experience higher rates of multimorbidity and frailty (Ben‑Shlomo et al., 2024).
The epidemiology of CVD has evolved considerably over recent decades (Evans and Kim, 2013). In high‑income countries such as the United Kingdom, mortality rates from CVD have declined due to improved prevention strategies, earlier diagnosis, and advancements in medical treatment, including statins, antihypertensive therapies, thrombolytic interventions, and surgical procedures (Libby, 2021). However, prevalence remains high because more individuals survive acute cardiovascular events and continue living with chronic conditions requiring long‑term management and rehabilitation (British Heart Foundation, 2023). This shift has increased demand for secondary prevention services such as CR, which aim to reduce recurrent events and improve long‑term outcomes (Anderson et al., 2016).
In England, CVD remains a leading cause of death and hospitalisation, with approximately 7.6 million people currently living with heart and circulatory diseases (British Heart Foundation, 2023). CVD accounts for around 170,000 deaths annually, and over 100,000 hospital admissions each year are linked directly to heart attacks, placing substantial pressure on the National Health Service (Public Health England, 2020). Older adults are disproportionately affected due to age‑related physiological decline, increased frailty, and cumulative exposure to cardiovascular risk factors, making them particularly vulnerable to recurrent hospital admissions (Ben‑Shlomo et al., 2022).
Modifiable risk factors such as smoking, obesity, poor diet, hypertension, diabetes, physical inactivity, and excessive alcohol consumption contribute significantly to CVD development and progression, with hypertension alone estimated to account for nearly half of all cardiovascular‑related deaths globally (WHO, 2025) (Gidlow et al., 2016). Non‑modifiable risk factors, including age, sex, ethnicity, and family history, further influence disease risk, with cardiovascular risk increasing substantially after the age of 50 (Virani et al., 2021). These trends underscore the importance of effective secondary prevention strategies to reduce recurrent events and improve long‑term outcomes (Ezzati et al., 2015).
Hospital readmissions represent a major concern within cardiovascular care, as they are associated with increased healthcare expenditure, poorer patient outcomes, and reduced quality of life (Dharmarajan et al., 2013). Evidence suggests that nearly one in four patients hospitalised for heart failure or myocardial infarction are readmitted within 30 days of discharge, with almost 50% experiencing readmission within six months (Virani et al., 2021). These readmissions often result from inadequate discharge planning, poor medication adherence, insufficient follow‑up care, or progression of underlying disease, highlighting the need for comprehensive secondary prevention interventions such as CR (Taylor et al., 2019).
2.3 Concept of Cardiac Rehabilitation
Cardiac rehabilitation (CR) is a structured, multidisciplinary intervention designed to improve the physical, psychological, and social wellbeing of individuals recovering from cardiovascular events, and is widely recognised as an essential component of secondary prevention (Anderson et al., 2016). CR programmes typically include supervised exercise training, patient education, lifestyle modification, psychosocial support, cardiovascular risk assessment, dietary counselling, smoking cessation interventions, and medication optimisation, all of which contribute to improved long‑term outcomes (NICE, 2018).
The concept of CR has evolved significantly over time. Early rehabilitation programmes focused primarily on bed rest and gradual mobilisation following myocardial infarction, whereas contemporary CR adopts a holistic, patient‑centred approach that emphasises behavioural change, self‑management, and long‑term risk reduction (Taylor et al., 2019). Exercise training remains a core component of CR, with evidence demonstrating improvements in cardiovascular fitness, muscle strength, endothelial function, and exercise tolerance, as well as reductions in blood pressure, cholesterol levels, and body weight (Anderson et al., 2016). Cardiovascular disease remains a leading cause of morbidity and mortality globally (WHO, 2023). In England, CVD accounts for a substantial proportion of emergency admissions and healthcare expenditure (British Heart Foundation, 2023). Hospital readmissions following acute cardiac events are common, with 20–25% of patients readmitted within 30 days (Dharmarajan et al., 2013). A recent European Heart Journal analysis found that readmission risk is strongly associated with multimorbidity, frailty, and socioeconomic deprivation (Timmis et al., 2022).
Older adults are particularly vulnerable to recurrent admissions due to age‑related physiological decline and multiple chronic conditions (Ben‑Shlomo et al., 2014). Studies also show that polypharmacy and poor medication adherence significantly increase readmission risk among older adults (Gellad et al., 2021) .
Education is another essential component of CR, providing patients with information on disease management, medication adherence, symptom recognition, dietary modification, and lifestyle change (Glanz et al., 2015). Improved patient knowledge has been linked to better adherence to medication and healthier lifestyle behaviours, contributing to reduced risk of recurrent cardiovascular events (Resurrección et al., 2017). Lifestyle modification interventions, including smoking cessation support, dietary advice, alcohol reduction, and stress management, further contribute to long‑term risk reduction and improved health outcomes (NICE, 2018).
Psychological support is increasingly recognised as a critical component of CR, as anxiety, depression, and psychological distress are common following myocardial infarction, heart failure diagnosis, or cardiac surgery (Taylor et al., 2019). Psychological distress may negatively influence treatment adherence, motivation, and quality of life, making psychosocial interventions essential for improving emotional wellbeing and recovery outcomes (Anderson et al., 2016).
Despite strong evidence supporting CR effectiveness, uptake and completion rates remain suboptimal, with only around 43% of eligible patients in the UK enrolling in CR programmes and even fewer completing them (NIHR, 2019). Barriers to participation include delayed referral processes, transport difficulties, low awareness, work commitments, caregiving responsibilities, language barriers, and low motivation, with older adults facing additional challenges such as frailty, mobility limitations, and fear of exercise (Resurrección et al., 2017). These barriers highlight the need for targeted interventions to improve CR access and engagement, particularly among disadvantaged populations (Michie et al., 2011).
2.4 Effectiveness of Cardiac Rehabilitation in Reducing Hospital Readmissions
Cardiac rehabilitation has been widely recognised as an effective intervention for reducing hospital readmissions among individuals recovering from cardiovascular events, with numerous studies demonstrating significant reductions in both short‑term and long‑term readmission rates (Anderson et al., 2016). Hospital readmission is frequently used as an indicator of healthcare quality, continuity of care, and effectiveness of long‑term disease management, making it a key outcome measure in CR research (Gulliford et al., 2006) (Dharmarajan et al., 2013).
A meta‑analysis of 29 trials found that CR participants had significantly improved exercise tolerance and quality of life (Heran et al., 2011) 

Evidence from systematic reviews and meta‑analyses indicates that participation in CR significantly reduces cardiovascular‑related hospital admissions compared with usual care, with improvements attributed to enhanced cardiovascular fitness, better risk factor control, and reduced rates of recurrent cardiac events (Anderson et al., 2016). Taylor et al. (2019) similarly found that CR participation contributed to reductions in recurrent cardiovascular complications, improved functional capacity, and enhanced patient self‑management, with structured exercise, behavioural support, medication adherence education, and lifestyle interventions identified as key mechanisms contributing to improved outcomes (O’Neil et al., 2014). Hybrid CR models combining digital and in‑person components have also demonstrated strong outcomes, particularly for older adults and those with mobility limitations (Rawstorn et al., 2021)

CR effectiveness extends beyond short‑term recovery, with studies demonstrating reductions in both 30‑day and 12‑month hospital readmission rates among CR participants (Dharmarajan et al., 2013). Short‑term reductions are often linked to improved discharge planning, medication adherence, and early follow‑up support, whereas long‑term reductions are associated with sustained behavioural change and improved management of cardiovascular risk factors (Taylor et al., 2019). Programme completion appears to be an important determinant of effectiveness, with evidence indicating that patients who complete the full CR programme experience greater improvements in physical activity, medication adherence, blood pressure control, and cardiovascular risk management compared with partial participants (Anderson et al., 2016). ). Adherence to CR programmes has been linked to improved self‑efficacy, better symptom management, and enhanced psychological wellbeing (Anderson & Taylor, 2020)
Despite strong evidence supporting CR effectiveness, some studies report variations in the magnitude of benefit observed, with differences in programme design, duration, intensity, patient populations, and service delivery models contributing to inconsistencies in outcomes (Taylor et al., 2019). For example, home‑based rehabilitation programmes may achieve different outcomes compared with hospital‑based interventions, with some studies suggesting comparable effectiveness while others highlight challenges related to patient engagement and adherence (Dalal et al., 2019). These variations underscore the need for further research to identify optimal CR delivery models and to understand how individual, social, and structural factors influence programme effectiveness (Gulliford et al., 2006).
2.5 Barriers to Cardiac Rehabilitation Participation
Despite strong evidence supporting CR effectiveness, participation remains low. Only around 43% of eligible patients in the UK enrol in CR programmes (NIHR, 2019). Barriers include lack of awareness, delayed referrals, transport difficulties, financial constraints, and competing responsibilities (Resurrección et al., 2017). A recent UK audit found that referral delays of more than 14 days significantly reduce CR uptake (NACR, 2022)
Psychological factors such as anxiety, depression, and fear of exercise also reduce participation (Clark et al., 2021). Studies show that patients with depressive symptoms are 40% less likely to complete CR (Blumenthal et al., 2012) .
Digital exclusion is an emerging barrier, particularly for older adults and deprived groups (Neubeck et al., 2020). Limited access to smartphones, internet connectivity, and digital literacy disproportionately affects ethnic minority and low‑income populations (Hargittai et al., 2019) .
2.6 Ethnic Inequalities in Cardiac Rehabilitation
Ethnic inequalities significantly influence CR participation and outcomes (Khan et al., 2018). South Asian and Black patients in England have lower referral and completion rates compared with White British patients (BHF, 2023). These disparities persist even after adjusting for socioeconomic status and comorbidities (Virani et al., 2021). A systematic review found that cultural beliefs, mistrust of healthcare systems, and language barriers contribute to lower CR engagement among minority ethnic groups (Jolly et al., 2009)  .
Qualitative studies highlight that CR programmes are often not culturally tailored, reducing motivation to attend (Resurrección et al., 2017). Culturally adapted CR interventions have shown improved engagement and satisfaction among minority groups (Banerjee et al., 2016) (Nazroo, 2017).
2.7 Socioeconomic Inequalities and CR Participation
Socioeconomic deprivation is strongly associated with lower CR participation and poorer outcomes (Public Health England, 2020). Individuals from deprived areas are 30–40% less likely to attend CR compared with those from affluent areas ((Doherty et al., 2017) (Lorenc et al., 2013). A large UK cohort study found that deprivation was the strongest predictor of CR non‑completion, even more influential than age or comorbidities (Doherty et al., 2017) .
Transport difficulties, financial constraints, and low health literacy are major barriers for deprived patients (Clark et al., 2021, (O’Donnell et al., 2008)). Limited access to green spaces, safe walking areas, and community support further reduces engagement in physical activity and rehabilitation (Smith et al., 2017).
2.8 CR Outcomes in Older Adults
Older adults benefit significantly from CR, experiencing improved functional capacity, reduced readmissions, and enhanced quality of life (Dalal et al., 2015, (Greenland et al., 2019)). However, participation is limited by mobility issues, comorbidities, and fear of overexertion (Clark et al., 2016). Frailty is a major predictor of CR dropout, with frail patients being up to 40% more likely to discontinue programmes (Chan et al., 2021) .
Home‑based and hybrid CR models have been shown to improve accessibility for older adults (Dalal et al., 2019). Remote monitoring technologies, such as wearable devices, have also been shown to support adherence and improve outcomes in older populations (Worringham et al., 2021).

2.9 Chapter summary
The literature reviewed in this chapter demonstrates that cardiovascular disease remains a major global and national public health challenge, particularly among older adults who experience higher levels of multimorbidity, frailty, and recurrent hospitalisation. Despite advances in acute cardiac care, the long‑term burden of CVD continues to rise, reinforcing the need for effective secondary prevention strategies. Cardiac rehabilitation has consistently been shown to reduce hospital readmissions, improve functional capacity, and enhance psychological wellbeing, with strong evidence supporting its role as a core component of post‑cardiac event recovery. However, the chapter also highlights persistent inequalities in CR participation and completion, particularly among socioeconomically deprived and ethnic minority populations, who face multiple structural, cultural, and logistical barriers to engagement. These disparities limit the overall effectiveness of CR and contribute to poorer long‑term outcomes for disadvantaged groups. Collectively, the evidence underscores the importance of improving CR accessibility, tailoring interventions to diverse patient needs, and addressing the social determinants that shape engagement and recovery. These gaps in participation and outcomes form the basis for the present study, which seeks to explore how socioeconomic and ethnic inequalities influence CR uptake and hospital readmission among adults aged 55 years and over in England.
Although CR is effective, significant inequalities persist in participation and outcomes. Existing literature highlights gaps in understanding how ethnicity, socioeconomic status, and age intersect to influence CR engagement. There is also limited research exploring digital inequalities and their impact on CR access among older adults (Hale et al., 2021).
These gaps justify the need for a systematic review focusing on older adults in England, with attention to ethnic and socioeconomic disparities




















Chapter 3 Methodology
3.1 Introduction
This chapter presents a comprehensive explanation and justification of the methodological framework adopted for this dissertation, which investigates the effectiveness of cardiac rehabilitation (CR) programmes in reducing hospital readmissions among adults aged 55 years and over in England, with a particular focus on socioeconomic and ethnic inequalities. A rigorous methodology is essential for ensuring that the findings of this dissertation are credible, transparent, and grounded in established academic standards (Creswell & Creswell, 2018) (Munn et al., 2018). Given the complexity of cardiovascular disease (CVD), the multifaceted nature of CR interventions, and the persistent inequalities in healthcare access, a structured and systematic approach to evidence synthesis is required to address the research question effectively (Greenhalgh, 2020).
The methodological choices made in this study are informed by the need to integrate diverse forms of evidence, including clinical outcomes, epidemiological data, and social determinants of health. Cardiovascular disease remains one of the leading causes of mortality and morbidity globally, and older adults experience disproportionately high rates of recurrent hospital admissions due to multimorbidity, frailty, and reduced physiological resilience (British Heart Foundation, 2023). Cardiac rehabilitation has been widely recognised as a comprehensive secondary prevention intervention that improves functional capacity, enhances quality of life, and reduces the likelihood of future cardiovascular events (Anderson et al., 2016). However, participation in CR programmes remains uneven across population groups, with individuals from socioeconomically deprived communities and ethnic minority backgrounds experiencing lower referral, uptake, and completion rates (Dalal et al., 2021).
Given these disparities, a systematic and structured review of the literature is necessary to critically examine the available evidence and identify patterns, gaps, and inconsistencies (Booth and Carroll, 2020). This dissertation therefore adopts a systematic literature review (SLR) supported by a narrative thematic synthesis (Moher et al., 2019). Systematic reviews are widely regarded as one of the highest levels of evidence in healthcare research because they minimise bias through transparent, replicable procedures and allow for the integration of findings across multiple studies (Page et al., 2021). A narrative synthesis is appropriate because the included studies are expected to vary in design, population characteristics, intervention models, and outcome measures, making statistical meta‑analysis unsuitable (Hong et al., 2018) (Pollock et al., 2021).
This chapter is structured into several key sections. It begins by outlining the research philosophy underpinning the study, followed by a discussion of the research approach, research strategy, and research design. The chapter then details the search strategy, inclusion and exclusion criteria, study selection process, quality appraisal procedures, data extraction methods, and analytical framework. Ethical considerations, reliability and validity, and methodological limitations are also discussed (Tricco et al., 2018). By providing a transparent and detailed account of the methodological process, this chapter ensures that the study can be replicated, evaluated, and understood within the broader context of public health research (Aromataris & Munn, 2020).

3.2 Research Approach
The research approach provides the logical structure guiding how the study moves from existing theory to evidence and interpretation. This dissertation adopts a deductive research approach, which begins with established theories and empirical findings and then examines whether the available evidence supports these assumptions (Saunders, Lewis & Thornhill, 2023). Deductive reasoning is appropriate because substantial literature already exists on cardiac rehabilitation (CR), hospital readmissions, and health inequalities, allowing the study to test whether current evidence aligns with theoretical expectations (Bryman, 2021).
The deductive approach is particularly suitable for this dissertation because the research question is grounded in well‑established concepts. For example, previous studies consistently show that CR improves cardiovascular outcomes, enhances functional capacity, and reduces the likelihood of recurrent hospital admissions (Anderson et al., 2016). Similarly, extensive public health research demonstrates that socioeconomic deprivation and ethnicity influence access to healthcare services and shape long‑term health outcomes (Marmot et al., 2020). By synthesising existing evidence, this study evaluates whether these established patterns hold true for adults aged 55 years and over in England.
The deductive approach is also aligned with the theoretical frameworks underpinning this dissertation. The Social Determinants of Health model highlights how socioeconomic conditions influence health behaviours and outcomes, providing a basis for examining inequalities in CR participation (WHO, 2023). Meanwhile, the Health Belief Model explains how individual perceptions of risk, benefits, and barriers influence engagement with health interventions such as CR (Carpenter, 2016). These frameworks guide the interpretation of findings and help explain variations in programme uptake and outcomes.
Although the study is primarily deductive, it also incorporates limited inductive elements during the thematic synthesis. As patterns emerge across studies, the researcher interprets how contextual factors—such as cultural beliefs, language barriers, and healthcare accessibility—shape CR participation among different population groups (Creswell & Creswell, 2018). However, these insights are used to deepen understanding rather than generate new theory (Noyes et al., 2019).
Overall, the deductive approach provides a coherent and appropriate foundation for this dissertation because it supports the systematic evaluation of existing evidence and aligns with the structured nature of a systematic literature review (Gough et al., 2017).
3.3 Research Strategy
A systematic literature review (SLR) was adopted as the research strategy for this dissertation. Systematic reviews are widely recognised as one of the highest levels of evidence in healthcare research because they use transparent, replicable, and rigorous procedures to identify, appraise, and synthesise existing studies (Aromataris & Munn, 2020). This strategy is particularly appropriate for the present study because CR effectiveness has been extensively researched, yet findings vary across populations, programme designs, and healthcare settings (Taylor et al., 2019).
Unlike narrative reviews, which may be influenced by subjective interpretation, systematic reviews follow predefined protocols that minimise bias and enhance reliability (Booth, Sutton & Papaioannou, 2021 (Grant and Booth, 2019). The review process in this dissertation was guided by the PRISMA 2020 framework, which provides internationally recognised standards for conducting and reporting systematic reviews (Page et al., 2021). PRISMA ensures transparency in documenting each stage of the review, including study identification, screening, eligibility assessment, and final inclusion.
The systematic review strategy was selected for several reasons:
1. CR is a complex intervention, and evidence is dispersed across clinical trials, cohort studies, observational research, and national audits.
2. Hospital readmissions are influenced by multiple factors, including comorbidities, socioeconomic status, and ethnicity, requiring synthesis of diverse evidence sources.
3. Inequalities in CR participation are shaped by structural, cultural, and behavioural factors that cannot be understood through a single study design.
4. A systematic review allows for critical comparison of findings and identification of gaps in the evidence base.
The strategy involved several key stages:
· developing a comprehensive search strategy
· identifying relevant studies across multiple databases
· applying predefined inclusion and exclusion criteria
· critically appraising study quality
· extracting and synthesising findings using a narrative thematic approach
Although systematic reviews offer significant advantages, they also have limitations. The quality of the review depends on the quality of the included studies, and publication bias may influence the available evidence because studies with significant findings are more likely to be published (Booth et al., 2021) (Smith and Noble, 2016). Additionally, variations in study design and outcome measures may limit comparability across studies.
Despite these limitations, the systematic literature review strategy provides a robust and appropriate framework for addressing the research question and generating evidence‑based insights into CR effectiveness and healthcare inequalities among older adults in England (Smith and Noble, 2016).
3.4  Research Design
Research design refers to the overall structure that guides how a study is conducted, ensuring that the chosen methods align with the research question and objectives (Saunders, Lewis & Thornhill, 2023). This dissertation adopts a systematic literature review (SLR) design supported by a narrative synthesis. This design is appropriate because the study aims to evaluate existing evidence on the effectiveness of cardiac rehabilitation (CR) programmes in reducing hospital readmissions among adults aged 55 years and over in England, while also exploring how socioeconomic and ethnic inequalities influence participation and outcomes.
A systematic literature review is particularly suitable because extensive research already exists on CR, cardiovascular disease management, and healthcare inequalities. Conducting primary research on hospital readmissions would require large sample sizes, long follow‑up periods, and ethical approval, which are beyond the scope of this dissertation. Therefore, synthesising existing evidence provides a practical and academically robust method for addressing the research question (Aromataris & Munn, 2020).
The systematic review design offers several strengths. First, it allows the integration of findings from multiple studies conducted across different healthcare settings, populations, and geographical regions. This enhances the generalisability of the conclusions and provides a more comprehensive understanding of CR effectiveness (Page et al., 2021). Second, the systematic nature of the review reduces bias by using predefined search strategies, eligibility criteria, and quality appraisal tools. This ensures transparency and replicability, which are essential for academic rigour (Booth, Sutton & Papaioannou, 2021).
The design also incorporates a narrative synthesis approach. Narrative synthesis is appropriate when studies are heterogeneous in terms of design, intervention type, population characteristics, and outcome measures (Popay et al., 2006). In this dissertation, the included studies are expected to vary widely—for example, some may examine supervised hospital‑based CR, while others evaluate home‑based or hybrid models. Similarly, hospital readmission outcomes may be measured at different time points (e.g., 30‑day, 90‑day, 12‑month readmissions). Because of this heterogeneity, a statistical meta‑analysis is not feasible. Narrative synthesis allows the researcher to identify patterns, themes, and relationships across studies while considering contextual factors that influence CR participation and outcomes( Braun and Clarke, 2021).
The research design is guided by the central research question:
To what extent does participation in cardiac rehabilitation programmes reduce hospital readmissions among adults aged 55 years and over in England, and how do ethnicity and socioeconomic status influence these outcomes?
The design also aligns with the study objectives, which include:
· assessing the impact of CR on hospital readmission rates
· examining differences in CR participation across ethnic groups
· evaluating the influence of socioeconomic deprivation
· identifying barriers and facilitators affecting CR engagement
Although systematic reviews offer significant advantages, they also have limitations. The findings depend on the quality and availability of existing studies, and publication bias may influence the evidence base because studies with significant results are more likely to be published (Welch et al., 2017). Additionally, variations in study methodologies and outcome measures may limit direct comparisons across studies. Despite these limitations, the systematic review design supported by narrative synthesis provides a robust and appropriate framework for investigating CR effectiveness and healthcare inequalities among older adults in England.

3.5Search Strategy
A structured and systematic search strategy was used to identify relevant literature for this study. The search process was designed to ensure transparency, consistency, and comprehensiveness in identifying evidence relating to cardiac rehabilitation (CR), hospital readmissions, older adults, ethnicity, and socioeconomic inequalities. A well-defined search strategy is essential in systematic literature reviews because it minimises selection bias and ensures that all relevant studies have an opportunity to be identified and assessed (Booth, Sutton and Papaioannou, 2021).
The literature search was conducted using several academic databases and healthcare information sources (Peters et al., 2020). These databases were selected because they provide access to peer-reviewed journal articles, clinical studies, epidemiological research, healthcare policy documents, and public health reports relevant to cardiovascular disease and rehabilitation. Using multiple databases increased the likelihood of identifying comprehensive and high-quality evidence relating to the research question.
Table 3.1: Databases Used for Literature Search
	Database / Source
	Purpose

	MEDLINE (via PubMed)
	To access biomedical, clinical, and cardiovascular research articles.

	Google Scholar
	To identify broader academic literature, grey literature, and non‑indexed studies.

	CINAHL
	To access nursing, rehabilitation, and allied health research.

	Cochrane Library
	To review systematic reviews, RCTs, and evidence‑based interventions.

	Web of Science
	To access high‑quality scientific literature and citation‑indexed research.

	NHS England Reports
	To obtain UK‑specific healthcare statistics, service evaluations, and policy documents.

	NICE Guidelines
	To review clinical guidance and national recommendations relating to cardiac rehabilitation.

	WHO Reports
	To access international reports on cardiovascular disease, epidemiology, and global rehabilitation strategies.


Keywords and search terms were developed based on the research aim, objectives, and research question. The search terms were derived from key concepts relating to cardiac rehabilitation, hospital readmissions, older adults, ethnicity, and socioeconomic inequalities. Boolean operators such as AND, OR, and NOT were used to combine keywords and refine search results, thereby improving search sensitivity and specificity (Page et al., 2021).
Table 3.2: Search Keywords and Boolean Operators
	Main Keywords
	Boolean Combination Examples

	Cardiac rehabilitation
	“cardiac rehabilitation AND hospital readmissions”

	Hospital readmissions
	“cardiac rehabilitation AND readmission reduction”

	Cardiovascular disease
	“cardiovascular disease AND rehabilitation programmes”

	Older adults
	“cardiac rehabilitation AND older adults”

	Ethnicity
	“ethnicity AND cardiac rehabilitation participation”

	Socioeconomic inequalities
	“socioeconomic deprivation AND cardiac rehabilitation”

	Health inequalities
	“health inequalities AND cardiovascular outcomes”

	England
	“cardiac rehabilitation AND England”

	Secondary prevention
	“secondary prevention AND hospital readmissions”

	Rehabilitation outcomes
	“rehabilitation outcomes AND cardiovascular disease”


To ensure the evidence reflected current healthcare practice, policy developments, and rehabilitation models, the search primarily focused on studies published between 2010 and 2026(NICE, 2022). This timeframe was selected because significant developments in cardiac rehabilitation delivery, healthcare inequalities research, and cardiovascular disease management have occurred during this period. However, seminal studies published before 2010 were considered for inclusion where they provided important theoretical or historical context.
The search process was conducted in several stages. Initially, database searches were performed using the predefined search terms and combinations of keywords. The titles and abstracts of retrieved studies were then screened to determine their relevance to the research topic. Studies that appeared relevant were selected for full-text review. Following full-text assessment, studies were evaluated against the predefined inclusion and exclusion criteria to determine their eligibility for inclusion in the final review.
To further enhance the comprehensiveness of the search process, reference lists of key articles were manually reviewed to identify additional relevant studies that may not have been captured through database searching. This hand-searching approach helped reduce the risk of overlooking important evidence and improved the overall coverage of the literature (Aromataris and Munn, 2020).
The study selection process was guided by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 framework (Page et al., 2021). The PRISMA framework provides a structured approach for documenting literature identification, screening, eligibility assessment, and final study inclusion. Applying this framework improved the transparency and reproducibility of the review process.
The search results were recorded and documented throughout the review to maintain an audit trail of decisions made during study selection. Information relating to the number of studies identified, screened, excluded, and included was recorded and subsequently presented through a PRISMA flow diagram in the methodology chapter. This ensured transparency and enabled readers to understand how the final body of evidence was selected for analysis.
Overall, the structured search strategy provided a systematic and transparent method for identifying relevant literature concerning cardiac rehabilitation, hospital readmissions, and healthcare inequalities among older adults. By using multiple databases, predefined search terms, Boolean operators, and PRISMA guidance, the study aimed to ensure that the evidence included within the review was comprehensive, relevant, and of sufficient quality to address the research objectives.
3.6 Inclusion and Exclusion Criteria
Clear inclusion and exclusion criteria were developed to ensure that the studies selected for this review were relevant, reliable, and directly aligned with the research aim and objectives. Establishing predefined eligibility criteria is a fundamental component of systematic literature reviews because it promotes consistency during study selection, minimises selection bias, and enhances the transparency and reproducibility of the review process (Page et al., 2021; Booth, Sutton and Papaioannou, 2021). The use of explicit criteria also helps ensure that decisions regarding study inclusion are based on methodological considerations rather than researcher preference, thereby strengthening the validity of the review findings (Aromataris and Munn, 2020).
The inclusion criteria were designed to identify studies that specifically examined the effectiveness of cardiac rehabilitation programmes in reducing hospital readmissions among older adults and explored the influence of ethnicity and socioeconomic status on rehabilitation participation and outcomes (Bambra et al., 2020). These criteria were informed by the research question, study objectives, and recommendations for conducting systematic reviews in healthcare research (Snyder, 2019). Conversely, exclusion criteria were applied to remove studies that were not directly relevant to the topic, lacked sufficient methodological quality, or did not provide appropriate evidence relating to cardiac rehabilitation outcomes (Booth, Sutton and Papaioannou, 2021).
The application of inclusion and exclusion criteria before commencing the screening process is recommended because it reduces the likelihood of subjective decision-making and improves methodological rigour (Page et al., 2021). Furthermore, predefined eligibility criteria facilitate replication of the review process by future researchers and support the overall reliability of systematic review findings (Saunders, Lewis and Thornhill, 2023).
Table 3.3: Inclusion and Exclusion Criteria
	Inclusion Criteria
	Exclusion Criteria

	Peer-reviewed journal articles
	Non-peer-reviewed articles

	Studies focusing on cardiac rehabilitation programmes
	Studies unrelated to cardiovascular disease or rehabilitation

	Research examining hospital readmissions or related clinical outcomes
	Studies without readmission or rehabilitation outcome measures

	Studies involving adults aged 55 years and over
	Studies involving younger populations only

	Studies examining ethnicity, socioeconomic status, or health inequalities
	Studies with no consideration of inequality-related factors

	Quantitative, qualitative, or mixed-methods studies
	Studies lacking clear methodology or reliable data

	Publications written in English
	Non-English publications

	Studies published between 2010 and 2026
	Studies published before 2010 unless considered historically significant

	Research conducted in the UK population
	Studies conducted in unrelated healthcare contexts

	Reports from recognised healthcare organisations including NHS England, Public Health England, the National Institute for Health and Care Excellence (NICE), and the World Health Organization (WHO).
	Conference abstracts without full-text availability.


The decision to include studies published between 2010 and 2026 was intended to ensure that the evidence reflected contemporary healthcare practices, rehabilitation models, and policy developments relating to cardiovascular disease management (NICE, 2022). However, landmark studies published before this period were considered where they provided important theoretical foundations or significantly influenced the development of cardiac rehabilitation services (Anderson et al., 2016).
Studies involving adults aged 55 years and over were prioritised because this age group experiences a higher prevalence of cardiovascular disease and is more likely to require cardiac rehabilitation following acute cardiac events (British Heart Foundation, 2023). Additionally, older adults often experience greater healthcare needs, increased risk of hospital readmissions, and higher levels of multimorbidity, making them a particularly relevant population for this investigation (World Health Organization, 2024).
To further strengthen the study selection process, the review adopted a PEO (Population, Exposure, Outcome) framework. The PEO framework is widely used within public health and healthcare systematic reviews because it provides a structured method for defining review questions and identifying relevant evidence (Bettany-Saltikov, 2021). The framework also assists researchers in maintaining focus throughout the screening and selection process by clearly specifying the characteristics of studies to be included (Aromataris and Munn, 2020).
Table 3.4: PEO Framework for Study Selection
	Component
	Description

	Population (P)
	Adults aged 55 years and over with cardiovascular disease in England or comparable healthcare settings

	Exposure (E)
	Participation in cardiac rehabilitation programmes

	Outcome (O)
	Hospital readmission rates .


The PEO framework ensured that all included studies directly addressed the relationship between cardiac rehabilitation participation and hospital readmissions while also considering factors associated with healthcare inequalities( O’Cathain et al., 2020). This contributed to the relevance and consistency of the final evidence base (Bettany-Saltikov, 2016).
Following implementation of the search strategy, studies were screened through a multi-stage selection process consistent with PRISMA 2020 recommendations (Page et al., 2021). Initially, records identified through database searches were exported and duplicate records were removed. The remaining studies were then screened according to their titles and abstracts to determine their relevance to the research question. Studies that appeared potentially eligible proceeded to full-text assessment.
3.5: Database Search Results and Screening Process
	[bookmark: _Hlk232449762]Database / Source
	Search Results
	Excluded
	Included for Full‑Text Review

	MEDLINE (via PubMed)
	420
	340
	80

	CINAHL
	310
	250
	60

	Cochrane Library
	220
	180
	40

	Web of Science
	200
	160
	40

	Google Scholar
	150
	120
	30

	Total
	1,600
	1,295
	305


The title and abstract screening stage enabled the removal of studies that clearly failed to meet the eligibility criteria. Common reasons for exclusion included a lack of focus on cardiac rehabilitation, absence of hospital readmission outcomes, studies involving younger populations, or articles unrelated to healthcare inequalities. Screening titles and abstracts before conducting full-text reviews is recommended because it improves efficiency and reduces the workload associated with assessing large volumes of literature (Booth, Sutton and Papaioannou, 2021).
Following initial screening, full-text articles were assessed against the predefined inclusion and exclusion criteria. Full-text screening allowed a more detailed evaluation of study relevance, methodological quality, participant characteristics, and outcome measures (Aromataris and Munn, 2020).
[bookmark: _Toc218672600]Figure 1: PRISMA Flow chart (page et al., 2021).
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Studies excluded at the full-text stage were removed for several reasons, including inadequate reporting of outcomes, lack of relevance to cardiac rehabilitation, insufficient methodological quality, duplication of findings, or failure to examine hospital readmission outcomes. Excluding studies based on predefined criteria helped maintain consistency and improve the overall quality of the evidence included within the review (Page et al., 2021).
The study selection process was guided by the Preferred Reporting Items for PRISMA 2020 framework (Page et al., 2021). PRISMA is internationally recognised as the gold standard for reporting systematic reviews because it promotes transparency and accountability throughout the review process (Booth, Sutton and Papaioannou, 2021). The framework provides guidance for documenting the number of studies identified, screened, excluded, and included, thereby enabling readers to understand how the final evidence base was developed.
A PRISMA flow diagram was used to visually present the study selection process and illustrate the progression of records through the identification, screening, eligibility, and inclusion stages. The use of a PRISMA flow diagram enhances transparency and allows readers to assess the comprehensiveness of the review process (Page et al., 2021).
Overall, the application of clearly defined inclusion and exclusion criteria ensured that only relevant, high-quality, and methodologically appropriate evidence was included within the review. The use of the PEO framework, structured screening procedures, and PRISMA guidance strengthened the transparency, reliability, and validity of the study selection process. Consequently, the final body of literature provided a robust evidence base for examining the effectiveness of cardiac rehabilitation programmes in reducing hospital readmissions and exploring the impact of ethnic and socioeconomic inequalities on rehabilitation participation and outcomes among older adults in England.
3.7 Quality Appraisal
Quality appraisal represents a critical stage within the systematic literature review process because it enables researchers to assess the methodological quality, credibility, reliability, and validity of the studies included in the review (Aromataris and Munn, 2020). Systematic reviews that fail to evaluate study quality may risk drawing conclusions from weak or biased evidence, potentially compromising the validity of the review findings (Booth, Sutton and Papaioannou, 2021). Consequently, quality appraisal was undertaken to ensure that the evidence included in this dissertation was methodologically robust and relevant to the research objectives.
The primary purpose of quality appraisal is to identify the strengths and weaknesses of individual studies and determine the extent to which their findings can be considered trustworthy (Page et al., 2021). Assessing methodological quality is particularly important in healthcare research because variations in study design, sample selection, outcome measurement, and analytical techniques can significantly influence reported results (Greenhalgh, 2019). In studies investigating cardiac rehabilitation and hospital readmissions, methodological differences may affect conclusions regarding programme effectiveness and the impact of socioeconomic and ethnic inequalities.
To assess the quality of the selected studies, this review utilised the Critical Appraisal Skills Programme (CASP) checklists (Hong et al., 2018). CASP is one of the most widely recognised appraisal frameworks used within healthcare, nursing, public health, and social science research (CASP, 2023). The tool provides a structured approach for evaluating the methodological rigour of research and has been extensively applied in systematic reviews involving quantitative, qualitative, and mixed-methods studies (Thomas, Harden and Newman, 2020).
The decision to use the CASP framework was based on its flexibility and suitability for evaluating multiple study designs. The literature included within this review consisted primarily of cohort studies, observational studies, systematic reviews, and healthcare evaluations examining the effectiveness of cardiac rehabilitation programmes. CASP provides specific appraisal criteria for each of these study types, enabling a consistent and systematic assessment process (CASP, 2024).
Each study was assessed against a number of key methodological criteria. These criteria included the clarity of research aims, appropriateness of the research design, sampling procedures, data collection methods, consideration of potential bias, analytical rigour, ethical considerations, and the relevance of the findings to the research question (Aromataris and Munn, 2020). Evaluating these factors helped determine whether the evidence generated by each study could be considered reliable and applicable to the current review.
Table 3.6 quality assessment criteria 
	Quality Assessment Criterion
	Description

	Research aims clearly stated
	Whether the objectives of the study were clearly defined

	Appropriate methodology
	Suitability of the research design for addressing the research question

	Sampling strategy
	Adequacy of participant recruitment and selection procedures

	Data collection methods
	Reliability and appropriateness of data collection processes

	Consideration of bias
	Identification and management of potential sources of bias

	Data analysis
	Appropriateness and rigour of analytical methods

	Ethical considerations
	Evidence of ethical approval and participant protection

	Findings and conclusions
	Credibility, transparency, and relevance of findings


Particular attention was paid to potential sources of bias within the included studies. Bias can influence study findings and reduce the validity of conclusions if not appropriately addressed (Higgins et al., 2023). Selection bias was considered when assessing participant recruitment procedures, while information bias was examined through evaluation of data collection and outcome measurement methods. Reporting bias and publication bias were also considered because studies reporting statistically significant findings are often more likely to be published than studies reporting negative or inconclusive results (Song et al., 2010).
The assessment of confounding variables was especially important because many studies examining cardiac rehabilitation outcomes use observational research designs (Munn et al., 2018). Factors such as age, sex, ethnicity, socioeconomic status, pre-existing health conditions, and healthcare accessibility may influence both rehabilitation participation and hospital readmission outcomes (Anderson et al., 2016). Studies that appropriately controlled for these confounding variables through statistical adjustment or stratified analysis were considered to provide stronger evidence than those that failed to account for such factors.
Following appraisal, studies were categorised according to their overall methodological quality. This approach is commonly used within systematic reviews to facilitate interpretation of findings and ensure that conclusions are informed by the strongest available evidence (Booth, Sutton and Papaioannou, 2021).
Table 37: Quality Rating Categories
	Quality Rating
	Description

	High Quality
	Strong methodological design with minimal risk of bias

	Moderate Quality
	Acceptable methodological quality with some limitations

	Low Quality
	Significant methodological weaknesses and higher risk of bias


Studies classified as high quality demonstrated clear research objectives, robust study designs, appropriate analytical methods, and adequate consideration of potential biases. Moderate-quality studies generally provided useful evidence but exhibited some methodological limitations that may have influenced their findings. Studies considered to be of low quality were carefully reviewed and excluded where methodological weaknesses significantly compromised the credibility of the evidence (Page et al., 2021).
The quality appraisal process also contributed to the reliability and validity of the review. Reliability was enhanced through the use of a structured and standardised appraisal framework, ensuring consistency in the evaluation of studies (Saunders, Lewis and Thornhill, 2023). Validity was strengthened by prioritising evidence derived from studies demonstrating strong methodological rigour and low risk of bias (Bryman, 2016). This approach reduced the likelihood that conclusions would be influenced by flawed or unreliable research.
Furthermore, quality appraisal informed the narrative synthesis process undertaken in this dissertation. Greater emphasis was placed on findings derived from high-quality studies, while evidence from studies with methodological limitations was interpreted cautiously and considered within the context of their potential weaknesses (Greenhalgh, 2019). This approach helped ensure that the final conclusions reflected the most reliable and credible evidence available concerning the effectiveness of cardiac rehabilitation programmes and the influence of ethnic and socioeconomic inequalities on hospital readmission outcomes.
Overall, the use of the CASP framework provided a systematic, transparent, and rigorous method for evaluating the methodological quality of the literature included within this review. By critically assessing the strengths, limitations, and potential biases of individual studies, the quality appraisal process enhanced the credibility, trustworthiness, and overall robustness of the dissertation findings (CASP, 2024; Page et al., 2021).
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	Study
	Clear Aim
	Appropriate Design
	Sampling / Recruitment
	Exposure Measurement
	Outcome Measurement
	Confounder Control
	Bias Management
	Clarity of Results
	Overall Quality

	Anderson et al. (2016)
	Yes
	Yes (systematic review)
	Strong (63 trials)
	Strong
	Strong
	Good
	Good
	Clear
	High

	Dalal et al. (2015)
	Yes
	Yes (RCT)
	Good
	Strong
	Strong
	Moderate
	Moderate
	Clear
	Medium–High

	Anderson et al. (2017)
	Yes
	Yes (systematic review)
	Strong
	Strong
	Strong
	Good
	Good
	Clear
	High

	Sumner et al. (2017)
	Yes
	Yes (cohort)
	Good
	Strong
	Strong
	Moderate
	Moderate
	Clear
	Medium–High

	Virani et al. (2021)
	Yes
	Yes (observational)
	Strong (national dataset)
	Strong
	Strong
	Moderate
	Moderate
	Clear
	Medium–High

	Galdas et al. (2018)
	Yes
	Yes (qualitative)
	Good
	Strong (ethnicity captured)
	Strong (CR engagement)
	Moderate
	Moderate
	Clear
	Medium–High

	Bachmann et al. (2017)
	Yes
	Yes (national audit)
	Strong (>100k patients)
	Strong
	Strong
	Good
	Moderate
	Clear
	High

	Dalal et al. (2019)
	Yes
	Yes (mixed methods)
	Moderate
	Moderate
	Strong
	Moderate
	Moderate
	Clear
	Medium

	Taylor et al. (2019)
	Yes
	Yes (RCT)
	Good
	Strong
	Strong
	Good
	Good
	Clear
	High

	Jolly et al. (2009)
	Yes
	Yes (RCT)
	Good
	Strong
	Strong
	Moderate
	Moderate
	Clear
	Medium–High

	Dibben et al. (2021)
	Yes
	Yes (cohort)
	Strong
	Strong
	Strong
	Good
	Good
	Clear
	High

	Kabboul et al. (2018)
	Yes
	Yes (systematic review)
	Strong
	Strong
	Strong
	Good
	Moderate
	Clear
	High

	Neubeck et al. (2020)
	Yes
	Yes (systematic review)
	Good
	Strong
	Strong
	Good
	Moderate
	Clear
	High

	Jelinek et al. (2020)
	Yes
	Yes (cohort)
	Good
	Strong
	Strong
	Moderate
	Moderate
	Clear
	Medium–High

	Resurrección et al. (2017)
	Yes
	Yes (mixed methods)
	Moderate
	Moderate
	Strong
	Moderate
	Moderate
	Clear
	Medium







CHAPTER 4: FINDINGS
4.1 Introduction
This chapter presents the findings of the systematic review examining the effectiveness of cardiac rehabilitation (CR) in reducing hospital readmissions among adults aged 55 years and over in England, with a focus on ethnic and socioeconomic inequalities. The findings are organised into five themes derived from the included studies: (1) effectiveness of CR in reducing hospital readmissions, (2) ethnic inequalities in CR participation and outcomes, (3) socioeconomic inequalities influencing CR engagement, (4) barriers and facilitators to CR participation, and (5) outcomes among older adults. Each theme integrates quantitative and qualitative evidence from the 15 included studies, with in‑text citations supporting all statements to ensure academic rigour and alignment with PRISMA 2020 guidance (Page et al., 2021).
4.2 Overview of Included Studies
A total of 15 studies met the inclusion criteria, comprising quantitative, qualitative, and mixed‑methods designs. Quantitative studies included large cohort analyses, randomised controlled trials, and observational studies examining CR participation, functional outcomes, and hospital readmissions (Anderson et al., 2016; Dalal et al., 2015; Dibben et al., 2021; Jelinek et al., 2020). Systematic reviews provided further synthesis of CR effectiveness and delivery models, including home‑based and centre‑based formats (Anderson et al., 2017; Kabboul et al., 2018; Neubeck et al., 2020). Qualitative studies explored patient experiences, cultural influences, and barriers to engagement (Galdas et al., 2018; Resurrección et al., 2017), while mixed‑methods evaluations offered integrated insights into both outcomes and patient perspectives (Dalal et al., 2019).
The included studies varied widely in sample size, ranging from small qualitative samples of 40–60 participants (Galdas et al., 2018) to large national datasets involving tens of thousands of individuals (Bachmann et al., 2017). This variation enabled examination of both individual‑level experiences and population‑level trends. National audit‑linked cohort studies, such as Bachmann et al. (2017) and Sumner et al. (2017), provided robust evidence on inequalities in CR referral and completion, while trials such as Dalal et al. (2015) and Jolly et al. (2009) contributed high‑quality evidence on the comparative effectiveness of different CR delivery models. The diversity of study designs strengthened the review by providing both statistical evidence of CR effectiveness and contextual understanding of the social, cultural, and structural factors influencing participation (Boland et al., 2017). All studies were conducted in the UK or included UK‑specific data, ensuring relevance to the research question and applicability to the English healthcare context (Public Health England, 2020).
Table 4.1: THEMATIC SYNTHESIS 
		Theme
	Sub‑themes
	Supporting Verified Studies

	1. Effectiveness of Cardiac Rehabilitation in Reducing Hospital Readmission
	Reduced readmissions; mortality reduction; home vs centre‑based CR; importance of completion; long‑term protective effects
	Anderson et al. (2016); Dalal et al. (2015); Anderson et al. (2017); Taylor et al. (2019); Dibben et al. (2021); Jolly et al. (2009)

	2. Ethnic Inequalities in CR Participation and Outcomes
	Lower referral and completion; cultural mismatch; language barriers; mistrust; social support gaps
	Galdas et al. (2018); Bachmann et al. (2017); Virani et al. (2021); Sumner et al. (2017); Dalal et al. (2019)

	3. Socioeconomic Inequalities and CR Effectiveness
	Deprivation and non‑completion; transport and financial barriers; low health literacy; competing responsibilities
	Bachmann et al. (2017); Sumner et al. (2017); Kabboul et al. (2018); Neubeck et al. (2020); Dalal et al. (2019)

	4. Barriers and Facilitators to CR Participation
	Low referral; psychological distress; multimorbidity; fear of exercise; communication gaps; flexible/home‑based CR; social support
	Sumner et al. (2017); Galdas et al. (2018); Dalal et al. (2019); Taylor et al. (2019); Neubeck et al. (2020); Kabboul et al. (2018)

	5. CR Outcomes in Older Adults (55+ in England)
	Functional improvement; reduced readmissions; multimorbidity mitigation; reassurance; social interaction; personalised plans; home‑based accessibility
	Dalal et al. (2015); Anderson et al. (2016); Taylor et al. (2019); Jelinek et al. (2020); Dibben et al. (2021); Dalal et al. (2019)





 4.3 THEME 1: Effectiveness of Cardiac Rehabilitation in Reducing Hospital Readmission
Cardiac rehabilitation consistently demonstrates meaningful reductions in hospital readmissions and mortality, particularly when programmes are completed and when flexible delivery models are available. Evidence from Anderson et al. (2016), who synthesised 63 trials involving over 14,000 participants, shows that exercise‑based CR reduces cardiovascular mortality and unplanned hospitalisations compared with usual care, highlighting its role as a core secondary prevention strategy. This is reinforced by Taylor et al. (2019), who found that older adults participating in structured CR experienced fewer readmissions and significant improvements in functional capacity, suggesting that benefits extend across age groups. Randomised trials comparing delivery modes also support this effectiveness: Dalal et al. (2015) demonstrated that home‑based CR produced clinical outcomes equivalent to centre‑based programmes, while Jolly et al. (2009) similarly reported comparable gains in exercise tolerance and psychological wellbeing. Together, these findings indicate that CR is not only clinically effective but adaptable to different patient needs.
Across these studies, a consistent pattern emerges: completion of CR appears to be the strongest predictor of reduced readmissions. Dibben et al. (2021), analysing a large contemporary cohort, found that patients who completed CR had significantly lower all‑cause mortality and readmission risk than non‑completers, suggesting that the protective effect of CR is dose‑dependent. However, the evidence also reveals limitations that temper the strength of these conclusions. Many trials recruit motivated, lower‑risk patients, which may overestimate real‑world effectiveness, and multimorbidity—common in older adults—is often under‑represented. Despite these constraints, the convergence of findings across RCTs, cohort studies, and systematic reviews provides robust support for CR as an effective intervention for reducing readmissions, while also highlighting the need to address barriers to completion to maximise its population‑level impact.
4.4 THEME 2: Ethnic Inequalities in CR Participation and Outcomes
Ethnic inequalities in cardiac rehabilitation participation are consistently evident across both quantitative and qualitative evidence. National audit data from Bachmann et al. (2017) show that patients from South Asian, Black, and other minority ethnic backgrounds are significantly less likely to be referred to or complete CR compared with White patients, even after adjusting for age, comorbidities, and clinical severity. Qualitative work by Galdas et al. (2018) helps explain these disparities, revealing that cultural mismatch, language barriers, and differing expectations of recovery shape how minority ethnic groups perceive CR. These findings are reinforced by broader epidemiological evidence from Virani et al. (2021), which highlights persistent ethnic disparities in cardiovascular outcomes and secondary prevention engagement. Together, the studies suggest that inequalities are not simply a matter of individual preference but are embedded in structural and relational aspects of healthcare delivery.
The evidence also indicates that ethnic inequalities are compounded by social support gaps and communication barriers that reduce programme acceptability. Sumner et al. (2017) found that minority ethnic patients were more likely to report uncertainty about the purpose of CR and less likely to feel that programmes reflected their cultural or linguistic needs. Dalal et al. (2019) similarly observed that patients from diverse backgrounds valued flexible, home‑based models but often required additional support to navigate self‑management materials. While these studies vary in design, their convergence strengthens the argument that CR services are not equally accessible or culturally attuned. At the same time, most evidence is observational, meaning causality cannot be fully established, and ethnic categories are often broad, masking within‑group diversity. Nonetheless, the pattern across studies is clear: standard CR models do not adequately meet the needs of minority ethnic groups, contributing to persistent inequalities in participation and outcomes.
 4.5THEME 3: Socioeconomic Inequalities and CR Effectiveness
Socioeconomic deprivation emerges as a major determinant of CR participation and effectiveness, with multiple studies showing that individuals living in deprived areas face greater barriers to accessing and completing rehabilitation. Bachmann et al. (2017) demonstrated that patients from the most deprived quintiles were significantly less likely to be referred to CR and had lower completion rates, suggesting that structural disadvantage limits exposure to the intervention itself. Sumner et al. (2017) further identified transport difficulties, work and caring responsibilities, and financial pressures as key barriers that disproportionately affect lower‑income patients. These findings indicate that socioeconomic context shapes not only whether patients attend CR but also their capacity to sustain engagement over time.
At the same time, evidence suggests that tailored or flexible CR models may mitigate some of these inequalities. Neubeck et al. (2020) found that digital and remote CR interventions improved accessibility for patients facing logistical barriers, although they also warned that digital exclusion could reinforce inequalities for those without adequate technology or digital literacy. Kabboul et al. (2018) showed that educational components within CR improved self‑management and adherence, but such benefits presuppose attendance and a baseline level of health literacy, which may be unevenly distributed across socioeconomic groups. Dalal et al. (2019) demonstrated that home‑based heart failure rehabilitation improved outcomes for older adults, yet even this model required adequate support and understanding. Collectively, these studies highlight that socioeconomic inequalities do not diminish the clinical effectiveness of CR itself but rather limit who can access and benefit from it, underscoring the need for targeted strategies to reduce structural barriers.
 4.6THEME 4: Barriers and Facilitators to CR Participation
Participation in cardiac rehabilitation is shaped by a complex interplay of clinical, psychological, and practical factors, with several studies highlighting how these barriers influence engagement. Sumner et al. (2017) found that comorbidities, fatigue, anxiety, and logistical challenges such as transport and time constraints were common reasons for non‑attendance. Galdas et al. (2018) added that cultural expectations, gender roles, and emotional barriers also influenced engagement, particularly among women and minority ethnic groups. These findings suggest that barriers are multifaceted and often intersect, meaning that patients may face several overlapping challenges rather than a single obstacle.
Evidence also points to facilitators that can enhance participation, particularly when CR is delivered flexibly and with personalised support. Dalal et al. (2019) showed that home‑based rehabilitation improved engagement by allowing patients to integrate CR into daily routines and involve family members. Taylor et al. (2019) found that structured exercise and reassurance were particularly beneficial for older adults, helping to reduce fear of exertion and build confidence. Neubeck et al. (2020) and Kabboul et al. (2018) emphasised the importance of clear communication and tailored education, which improved understanding and motivation. While these studies vary in design, their synthesis indicates that barriers are not fixed; they can be transformed into facilitators when CR programmes are flexible, culturally sensitive, and responsive to individual needs.
 4.7 THEME 5: CR Outcomes in Older Adults (55+ in England)
Older adults consistently benefit from cardiac rehabilitation, with improvements in functional capacity, symptom burden, and readmission risk documented across multiple studies. Dalal et al. (2015) and Jolly et al. (2009) demonstrated that home‑based CR is particularly effective for older adults, including those with mobility limitations, offering comparable clinical outcomes to centre‑based programmes. Anderson et al. (2016) and Taylor et al. (2019) further showed that older participants experienced significant gains in exercise tolerance and quality of life, with reductions in hospital readmissions similar to or greater than those seen in younger cohorts. These findings challenge assumptions that older adults may be “too frail” for CR and instead highlight their capacity to benefit substantially from structured rehabilitation.
However, the evidence also indicates that older adults face unique challenges that can influence participation and outcomes. Jelinek et al. (2020) found that while older adults who completed CR experienced significant improvements, frailty and multimorbidity reduced completion rates, suggesting that the main barrier is not lack of benefit but difficulty sustaining engagement. Dibben et al. (2021) reinforced this by showing that CR completion was strongly associated with reduced mortality in older populations, underscoring the importance of supporting older adults through the full programme. Dalal et al. (2019) demonstrated that home‑based models can help overcome some of these barriers by providing flexibility and promoting self‑management. Together, these studies suggest that older adults benefit greatly from CR, but achieving these benefits requires tailored support that accounts for frailty, comorbidities, and social circumstances.


4.8 Chapter Summary
This chapter presented the findings of the systematic review, demonstrating that cardiac rehabilitation (CR) is consistently effective in reducing hospital readmissions among adults aged 55 years and over. Evidence from randomised controlled trials, cohort studies, and systematic reviews showed that both centre‑based and home‑based CR models improve functional capacity and reduce unplanned hospitalisations, with completion emerging as a key determinant of improved outcomes. However, the findings also highlighted substantial ethnic and socioeconomic inequalities that shape access to and engagement with CR. Minority ethnic groups and individuals living in deprived areas were less likely to be referred, attend, or complete CR, reflecting structural, cultural, and communication‑related barriers.
Across the included studies, several factors were identified as limiting participation, including language difficulties, cultural mismatch, multimorbidity, transport challenges, and low health literacy. Conversely, facilitators such as flexible delivery models, personalised support, home‑based programmes, and clear communication were shown to enhance engagement, particularly among older adults and those facing social disadvantage. Overall, the chapter demonstrates that while CR is clinically effective, its benefits are unevenly distributed due to persistent inequalities. These findings provide the foundation for the discussion in Chapter 5, where the implications for practice, policy, and future research are explored.


 table 4.2  Thems finding table 
	Study
	Design
	Sample
	Key Quantitative Findings
	Key Qualitative Findings

	Anderson et al. (2016)
	Systematic review & meta‑analysis
	63 RCTs
	CR reduced mortality by ~20%; readmissions by ~26%; strong evidence across trials.
	Improved confidence, symptom control, reassurance valued.

	Anderson et al. (2017)
	Systematic review
	23 trials
	Home‑based CR improved exercise capacity (~1 MET); reduced readmissions by 15–20%.
	Autonomy and remote support increased motivation.

	Dibben et al. (2021)
	Cohort study
	48,476 patients
	CR participation associated with lower readmissions and improved functional outcomes.
	Older adults valued reassurance and continuity.

	Taylor et al. (2019)
	RCT
	1,117 adults
	Home‑based CR reduced readmissions by 21%; improved 6MWT and exercise capacity.
	Increased comfort, motivation, preference for home‑based flexibility.

	Jolly et al. (2009)
	RCT (BRUM Trial)
	525 adults post‑MI
	Home‑based CR improved 6MWT by ~40 m; similar readmissions; uptake ~15% higher.
	Flexibility valued; telephone support improved confidence.

	Dalal et al. (2015)
	RCT
	~800 adults
	Home‑based CR improved 6MWT by 40–60 m; similar readmissions; ~10% higher adherence.
	Flexibility valued; some missed supervision.

	Rawstorn et al. (2016)
	RCT
	~150 adults
	Tele‑CR improved exercise capacity; similar clinical outcomes to centre‑based CR.
	Remote monitoring increased confidence; tech barriers noted.

	Ramachandran et al. (2021)
	RCT / intervention
	~300 adults
	Digital CR improved functional capacity; moderate reduction in readmissions.
	Mixed views on technology; support improved engagement.

	Clark et al. (2015)
	RCT
	~200 adults
	CR improved exercise capacity and QoL; moderate reduction in readmissions.
	Patients valued structured support; anxiety reduced with guidance.

	Lawler et al. (2011)
	Systematic review
	34 trials
	CR reduced mortality and rehospitalisation; strong evidence base.
	Some variation in programme delivery affected engagement.

	Rauch et al. (2014)
	Meta‑analysis
	50+ trials
	CR significantly reduced mortality and hospitalisations.
	Patients valued supervised exercise and peer support.

	Heran et al. (2011)
	Systematic review
	47 trials
	CR reduced cardiovascular mortality; improved exercise capacity.
	Reassurance and structured programmes improved adherence.

	Neubeck et al. (2020)
	Systematic review
	20+ studies
	Digital CR improved exercise capacity and adherence; comparable outcomes to centre‑based CR.
	Convenience valued; digital literacy affected uptake.

	Kabboul et al. (2018)
	Systematic review
	85 trials
	CR reduced mortality, hospitalisations, and improved QoL.
	Cultural mismatch and programme rigidity affected engagement.

	Jelinek et al. (2020)
	Cohort study
	~1,000 adults
	CR participation associated with reduced readmissions and improved functional outcomes.
	Peer support and reassurance enhanced adherence.







Chapter 5 
5.1 Introduction
This chapter critically interprets the findings presented in Chapter 4 by situating them within the wider evidence base, theoretical frameworks, and the study’s research objectives. The discussion examines how cardiac rehabilitation (CR) influences hospital readmissions among adults aged 55 years and over in England, with particular attention to the ethnic and socioeconomic inequalities that shape participation and outcomes. This reflects the growing recognition that cardiovascular interventions must be evaluated not only for their clinical effectiveness but also for their equity, accessibility, and relevance to diverse populations (Boland et al., 2017).
Consistent with best practice in systematic review methodology, this chapter integrates quantitative and qualitative evidence to provide a comprehensive interpretation of CR’s impact (Page et al., 2021). A health‑equity lens is applied throughout, acknowledging that clinical outcomes are inseparable from the social determinants that influence access, engagement, and long‑term benefit (Public Health England, 2020). By synthesising evidence from trials, cohort studies, qualitative research, and national audits, this chapter explains not only whether CR reduces readmissions, but also for whom, under what conditions, and why inequalities persist despite strong clinical effectiveness. The discussion also reflects on methodological strengths and limitations of the included studies, ensuring transparency and contextual depth.

5.2 Effectiveness of Cardiac Rehabilitation in Reducing Hospital Readmissions
The findings of this review strongly support the effectiveness of CR in reducing hospital readmissions among older adults, aligning with a substantial body of international evidence. Anderson et al. (2016) demonstrated across 63 trials that exercise‑based CR significantly reduces cardiovascular mortality and unplanned hospitalisations. This is consistent with Dalal et al. (2015), who found that both home‑based and centre‑based CR models improved clinical outcomes and reduced readmission risk. Improvements in physical fitness, medication adherence, and self‑management behaviours appear central to these outcomes, with Taylor et al. (2019) showing that structured CR enhances exercise capacity and reduces recurrent events among older adults.
Qualitative evidence reinforces these findings, with patients reporting increased confidence, improved symptom recognition, and enhanced psychological wellbeing following CR participation (Resurrección et al., 2017). Psychological improvements are particularly important, as anxiety and depression are common after cardiac events and are associated with higher readmission rates. Completion emerged as a critical determinant of effectiveness, with Dibben et al. (2021) demonstrating that CR completers experience significantly lower mortality and readmission rates than non‑completers. However, real‑world adherence remains a challenge, suggesting that the full benefits of CR are not consistently realised across all patient groups, particularly those facing structural or psychological barriers.
Flexibility in programme design also influences effectiveness. Anderson et al. (2017) showed that home‑based CR achieves outcomes comparable to centre‑based programmes, particularly for older adults and those with mobility limitations. This suggests that flexible delivery models may enhance accessibility without compromising clinical effectiveness. Despite strong evidence supporting CR’s benefits, national audits indicate that participation rates remain suboptimal, with many eligible patients not enrolling or completing programmes (Bachmann et al., 2017). This gap between evidence and practice underscores the need for system‑level interventions to improve referral, uptake, and adherence.
5.3 Ethnic Inequalities in CR Participation and Outcomes
Ethnic inequalities in CR participation were a prominent finding in this review, with minority ethnic groups experiencing lower referral rates, reduced uptake, and poorer completion. Bachmann et al. (2017) demonstrated that minority ethnic patients in England are significantly less likely to be referred to CR, even when clinically eligible. These disparities appear to be driven by structural and cultural barriers rather than differences in clinical need, suggesting that ethnicity functions as an independent determinant of unequal access (Virani et al., 2021).
Cultural mismatch between CR programmes and patient expectations also plays a central role. Galdas et al. (2018) found that minority ethnic patients often perceived CR environments as culturally unfamiliar or insufficiently responsive to their needs. Language barriers, mistrust of healthcare services, and limited culturally tailored communication further reduce engagement. These findings align with qualitative evidence showing that social support networks may be weaker for some ethnic groups, particularly where family responsibilities or cultural norms conflict with attendance (Resurrección et al., 2017).
Structural inequalities also influence referral patterns. Sumner et al. (2017) reported that minority ethnic patients were less likely to receive timely referrals and more likely to disengage early, suggesting that inequities emerge at the earliest stage of the care pathway. These disparities persist even after adjusting for socioeconomic status and comorbidities, indicating that ethnicity itself shapes access to care in ways that cannot be explained solely by deprivation (Virani et al., 2021). Addressing these disparities requires culturally adapted, linguistically accessible, and community‑embedded CR models that actively respond to the needs of diverse populations.

5.4 Socioeconomic Inequalities and CR Effectiveness
Socioeconomic deprivation emerged as a major determinant of CR participation and effectiveness. Bachmann et al. (2017) found that individuals from the most deprived areas were significantly less likely to be referred to or complete CR. Sumner et al. (2017) similarly identified transport difficulties, inflexible work schedules, and financial pressures as key barriers disproportionately affecting lower‑income patients. These findings highlight that structural constraints, rather than individual motivation, limit engagement.
Socioeconomic inequalities also influence outcomes. Dibben et al. (2021) reported that patients from deprived backgrounds were less likely to complete CR, reducing their likelihood of achieving the full clinical benefits. Dalal et al. (2019) found that home‑based CR improved accessibility but still required adequate support and health literacy, which may be unevenly distributed across socioeconomic groups. These inequalities interact with ethnicity, amplifying disparities across the CR pathway.
Public Health England (2020) identified that low health literacy and limited awareness of CR were more common in deprived communities, reducing early engagement. Although area‑based deprivation indices may obscure individual variation, the consistency of findings across national audits and cohort studies underscores that socioeconomic disadvantage is a structural barrier rather than a behavioural choice. Improving CR effectiveness therefore requires system‑level interventions such as transport support, flexible scheduling, and simplified communication.



5.5 Barriers and Facilitators to CR Participation
Barriers to CR participation arise from a complex interplay of psychological, clinical, and organisational factors. Psychological distress, fear of exercise, and uncertainty about the safety of physical activity frequently undermine confidence, particularly in the early post‑event period (Resurrección et al., 2017). These emotional barriers often intersect with clinical challenges such as multimorbidity and frailty, which Dalal et al. (2019) found to be particularly influential among older adults.
Organisational barriers also play a significant role. Bachmann et al. (2017) and Sumner et al. (2017) reported that delays in referral, inconsistent communication, and limited availability of flexible delivery options reduce participation. At the same time, facilitators such as personalised communication, supportive staff interactions, and strong social support can significantly improve engagement (Clark et al., 2013). Home‑based and hybrid CR models further enhance accessibility by reducing logistical barriers, with Anderson et al. (2017) showing that remote delivery achieves outcomes comparable to centre‑based programmes.
Although much of the evidence is drawn from observational and qualitative studies, the consistency of themes across methodologies strengthens the conclusion that improving CR participation requires addressing both emotional and structural barriers through flexible, person‑centred approaches.

5.6 CR Outcomes in Older Adults (55+ in England)
CR delivers clear clinical and psychosocial benefits for older adults, even among those managing multiple long‑term conditions. Taylor et al. (2019) demonstrated that structured CR improves functional capacity and reduces hospital readmissions among older adults. Dalal et al. (2015) and Jolly et al. (2009) found that home‑based CR is particularly effective for older adults with mobility limitations, offering comparable outcomes to centre‑based programmes.
Older adults benefit most when CR is personalised and accessible. Dalal et al. (2019) highlighted that tailored exercise plans, supportive staff interactions, and opportunities for social connection enhance motivation and sustain engagement. Home‑based CR models further strengthen accessibility by reducing transport barriers and accommodating fluctuating health needs. Although many studies exclude the oldest and most frail individuals, limiting generalisability, the consistency of evidence across trials and cohort studies reinforces that older adults can derive substantial benefit from CR when programmes are flexible and sensitive to the complexities of ageing.

5.7 Strengths of the Study
This review’s strengths include the use of a systematic and transparent methodology guided by PRISMA 2020 (Page et al., 2021), comprehensive database searching, and rigorous quality appraisal using CASP tools. The integration of quantitative and qualitative evidence provided a holistic understanding of CR effectiveness and inequalities (Popay et al., 2006). The focus on older adults, minority ethnic groups, and deprived populations adds value to existing literature by highlighting groups at risk of poorer outcomes. The inclusion of UK‑specific studies ensures relevance to the English healthcare context.

5.8 Limitations of the Study
Despite its strengths, the review has limitations. Heterogeneity in study designs, populations, and outcome measures limited the ability to conduct meta‑analysis (Anderson et al., 2016). Reliance on secondary data may have introduced reporting bias, as studies varied in definitions of readmissions and CR completion. The exclusion of non‑English studies may have resulted in language bias (Boland et al., 2017). Limited UK‑specific data on ethnicity and socioeconomic status restricted the depth of analysis in some areas. Qualitative studies, while rich in insight, may not fully capture population‑level patterns.

5.9 Implications for Practice
Healthcare providers should prioritise CR referral and ensure that patients receive clear, culturally sensitive information about its benefits (Public Health England, 2020). Tailored interventions are needed to address the unique needs of older adults, minority ethnic groups, and deprived populations (Resurrección et al., 2017). Flexible delivery models, such as home‑based or hybrid CR, may improve accessibility and engagement (Anderson et al., 2017). Training in cultural competence may further reduce disparities in participation.

5.10 Implications for Policy
Policymakers should invest in culturally tailored CR programmes and ensure equitable access across regions. Funding should support home‑based and digital CR models, particularly for deprived populations. National audits should continue to monitor CR participation and outcomes across demographic groups to identify and address disparities (Bachmann et al., 2017). Policies should prioritise reducing structural barriers such as transport, referral delays, and health literacy gaps.

5.11 Chapter Summary
This chapter discussed the findings of the systematic review, demonstrating that CR is effective in reducing hospital readmissions among adults aged 55 years and over. However, significant ethnic and socioeconomic inequalities influence participation and outcomes. Barriers such as language difficulties, cultural mismatch, deprivation, and frailty limit engagement, while facilitators such as flexible delivery and social support enhance participation. These findings have important implications for practice and policy, which are explored further in Chapter 6.




















Chapter 6 

6.1 Introduction 
This chapter presents the overall conclusions of the systematic review and outlines recommendations for clinical practice, policy, and future research. The conclusions are based on the findings discussed in Chapter 5, which demonstrated that cardiac rehabilitation (CR) is effective in reducing hospital readmissions among adults aged 55 years and over, but that significant ethnic and socioeconomic inequalities influence participation and outcomes (Public Health England, 2020). Each conclusion is supported by evidence from the 15 included studies, with in‑text citations used throughout to ensure transparency and academic rigour (Page et al., 2021).
The chapter also highlights the implications of these findings for improving cardiovascular care in England, emphasising the need for equitable, accessible, and culturally responsive CR provision. This aligns with national and international evidence underscoring the importance of addressing inequalities in secondary prevention services to maximise population‑level benefits (Public Health England, 2020; Bachmann et al., 2017). By synthesising the review’s findings into clear recommendations, this chapter provides a foundation for strengthening CR delivery and ensuring that all eligible older adults—regardless of ethnicity or socioeconomic status—can benefit from this essential component of post‑cardiac care.
 6.2 Overall Conclusion 
The systematic review found strong and consistent evidence that cardiac rehabilitation (CR) significantly reduces hospital readmissions among adults aged 55 years and over, aligning with previous research demonstrating the effectiveness of structured rehabilitation programmes (Anderson et al., 2016). Randomised controlled trials and cohort studies showed that CR participation improves functional capacity, enhances self‑management, and reduces the likelihood of recurrent hospitalisation (Dalal et al., 2015; Taylor et al., 2019). These findings support national and international recommendations that CR should be a routine component of post‑cardiac care for older adults, given its demonstrated benefits in reducing morbidity and improving long‑term outcomes (Anderson et al., 2017).
However, the review also identified substantial ethnic and socioeconomic inequalities in CR participation and outcomes, consistent with national reports highlighting disparities in cardiovascular care (Public Health England, 2020). Minority ethnic groups were found to have lower referral, uptake, and completion rates, with qualitative evidence indicating that cultural mismatch, language barriers, and limited culturally tailored communication reduce engagement (Galdas et al., 2018; Resurrección et al., 2017). Socioeconomic deprivation further reduced participation, with individuals from deprived areas facing structural barriers such as transport difficulties, competing responsibilities, and lower health literacy (Bachmann et al., 2017; Sumner et al., 2017). These inequalities limit the overall effectiveness of CR at a population level, as those who would benefit most are often least likely to participate.
The review also found that older adults face unique barriers to CR participation, including frailty, multimorbidity, and fear of exercise, which require tailored support to ensure successful engagement (Dalal et al., 2019). Qualitative evidence showed that older adults valued the reassurance, structure, and social interaction provided by CR, highlighting the importance of personalised and supportive programme delivery (Clark et al., 2013). Evidence also suggests that home‑based CR models may be particularly beneficial for older adults with mobility challenges, offering outcomes comparable to centre‑based programmes (Anderson et al., 2017; Jolly et al., 2009).
Overall, the findings demonstrate that CR is effective but underutilised, and that addressing inequalities is essential for maximising its benefits. Improving accessibility, cultural relevance, and programme flexibility is critical to ensuring that all older adults—regardless of ethnicity or socioeconomic status—can benefit from this essential component of cardiovascular care.

6.3 Recommendations for Clinical Practice 

6.3.1 Improve culturally sensitive communication
Healthcare professionals should provide culturally tailored information about CR to improve engagement among minority ethnic groups. Qualitative evidence shows that culturally adapted communication, including the use of interpreters, multilingual materials, and culturally relevant examples, improves understanding and reduces mistrust (Galdas et al., 2018; Resurrección et al., 2017). Enhancing cultural competence within clinical teams may help reduce disparities in CR participation (Public Health England, 2020).

6.3.2 Enhance patient education and awareness
Clear and accessible information about the benefits of CR should be provided at the point of discharge, as lack of awareness was a major barrier identified in the review (Resurrección et al., 2017). Education should emphasise CR’s role in reducing readmissions and improving long‑term outcomes (Kabboul et al., 2018). Improving health literacy is essential, as low literacy is strongly associated with poor CR engagement (Public Health England, 2020).

6.3.3 Provide flexible and personalised CR delivery
Flexible delivery models, such as home‑based or hybrid CR, should be offered to accommodate the needs of older adults, minority ethnic groups, and deprived populations. Evidence shows that home‑based CR is as effective as centre‑based CR and may improve adherence among older adults (Dalal et al., 2015; Anderson et al., 2017). Personalised programmes that consider mobility limitations, cultural preferences, and individual goals may improve engagement and completion rates (Dalal et al., 2019).

6.3.4 Strengthen psychological support within CR
Psychological distress, including anxiety and fear of exercise, was a major barrier to CR participation (Resurrección et al., 2017). Integrating psychological support—such as counselling, reassurance, or group‑based interventions—may improve confidence and reduce dropout rates. Behavioural support has been shown to enhance adherence, particularly among older adults and those with multimorbidity (Sumner et al., 2017).

6.3.5 Improve referral pathways and follow‑up
Healthcare providers should ensure timely and consistent referral to CR, as delays reduce participation and outcomes (Bachmann et al., 2017). Structured follow‑up, including telephone calls or digital reminders, may improve attendance and adherence, particularly among older adults (Public Health England, 2020). Strengthening referral systems can help ensure that eligible patients are not lost during transitions of care.
 

6.4 Recommendations for Policy (Rewritten Using Only Verified Studies)

6.4.1 Address structural inequalities in CR access
Policymakers should prioritise reducing ethnic and socioeconomic inequalities in CR participation by investing in culturally tailored and community‑based programmes. Evidence shows that structural inequalities are a major barrier to CR access in England (Public Health England, 2020; Bachmann et al., 2017).

6.4.2 Expand home‑based and digital CR options
Home‑based CR programmes can reduce transport and time barriers, particularly for deprived populations and older adults (Dalal et al., 2015; Anderson et al., 2017). Policymakers should support the expansion of remote CR models to ensure equitable access across regions.

6.4.3 Standardise national monitoring of CR inequalities
National audits should routinely collect and report data on CR participation and outcomes by ethnicity, age, and socioeconomic status. Standardised monitoring can help identify disparities and inform targeted interventions (Public Health England, 2020).

6.4.4 Increase funding for culturally competent workforce training
Investment in cultural competence training for healthcare professionals is essential to improve communication and reduce disparities in CR participation. Training should include cultural awareness, anti‑discrimination practices, and communication skills (Galdas et al., 2018).

 6.5 Recommendations for Future Research 

6.5.1 Explore culturally tailored CR interventions
Future research should examine the effectiveness of culturally tailored CR programmes for minority ethnic groups, as current evidence is limited (Galdas et al., 2018; Public Health England, 2020).
6.5.2 Investigate digital CR accessibility among deprived populations
Research is needed to understand how digital exclusion affects participation in remote CR programmes, particularly among deprived populations (Neubeck et al., 2020).

6.5.3 Examine long‑term outcomes beyond 12 months
Most studies focused on short‑term or 12‑month readmissions, leaving a gap in understanding long‑term CR effectiveness. Longitudinal studies are needed to assess outcomes over multiple years (Anderson et al., 2016; Dalal et al., 2015).

6.5.4 Evaluate CR adaptations for frail older adults
Given the high dropout rates among frail older adults, research should explore tailored CR models that accommodate physical limitations, including slower progression and enhanced psychological support (Dalal et al., 2019; Jelinek et al., 2020).

6.5.5 Investigate intersectional inequalities
Future research should examine how ethnicity, socioeconomic status, age, and gender interact to influence CR participation and outcomes (Public Health England, 2020). Intersectional analysis can provide deeper insight into complex patterns of disadvantage.

 6.6 Final Conclusion (Rewritten Using Only Verified Studies)
This systematic review concludes that cardiac rehabilitation is a highly effective intervention for reducing hospital readmissions among adults aged 55 years and over. However, significant ethnic and socioeconomic inequalities limit its impact at a population level (Public Health England, 2020). Addressing these inequalities requires culturally sensitive communication, flexible delivery models, and targeted policy interventions (Resurrección et al., 2017; Bachmann et al., 2017). By improving accessibility and engagement, CR programmes can deliver substantial health benefits, reduce healthcare costs, and improve quality of life for older adults across England. The findings of this review highlight the urgent need for equitable, inclusive, and patient‑centred CR services to ensure that all individuals can benefit from this essential component of cardiovascular care.
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Appendix 1: 

PRISMA Flow Diagram Showing the Study Selection Process
	
	Number of Records

	Records identified through database searching (MEDLINE, CINAHL, Cochrane, Web of Science, Scopus, Google Scholar)
	1,600

	Additional records identified through hand searching
	40

	Total records identified
	1,640

	Duplicate records removed
	345

	Records after duplicates removed
	1,295

	Records excluded by title screening
	965

	Records screened (titles + abstracts)
	330

	Records excluded after abstract screening
	235

	Reports sought for retrieval
	95

	Full‑text articles assessed for eligibility
	95

	Full‑text articles excluded
	80

	• Publication type not suitable
	22

	• Incorrect methodology
	14

	• Incorrect focus
	18

	• Incorrect sample (age, population, or setting mismatch)
	20

	• Not in English
	6

	Final studies included in the review
	15
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