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Introduction and Literature-Based Background
Cardiovascular disease (CVD) remains one of the leading causes of morbidity, mortality, and long-term disability in England and represents a major public health challenge, particularly among adults aged 55 years and over (British Heart Foundation, 2024). Despite significant advances in acute cardiac care, including improvements in pharmacological treatment, interventional cardiology, and surgical techniques, many individuals continue to experience recurrent cardiac events and unplanned hospital readmissions following initial discharge (Riley et al., 2019). These readmissions are associated with poorer patient outcomes, reduced quality of life, increased mortality risk, and substantial financial burden on the National Health Service (NHS) (Kwok et al., 2020).
Hospital readmission following a cardiac event is widely recognised as an indicator of disease severity, effectiveness of secondary prevention, and quality of post-discharge care (WHO, 2023). Older adults are particularly vulnerable due to age-related physiological changes, higher prevalence of multimorbidity, polypharmacy, and reduced functional capacity, all of which can complicate recovery and self-management (Conrad et al., 2022). In England, reducing avoidable cardiac-related hospital readmissions is a key priority within NHS policy frameworks aimed at improving outcomes and ensuring sustainability of healthcare services (NHS England, 2019).
Cardiac rehabilitation (CR) is a structured, multidisciplinary intervention designed to support individuals recovering from cardiac events such as myocardial infarction, heart failure, and coronary revascularisation procedures. CR programmes typically include supervised exercise training, education on lifestyle modification, dietary advice, smoking cessation support, medication adherence, and psychosocial interventions addressing anxiety and depression (NICE, 2020). Extensive evidence demonstrates that CR improves physical fitness, reduces cardiovascular risk factors, enhances psychological well-being, and lowers both all-cause and cardiovascular mortality (Anderson et al., 2016; Taylor et al., 2019). Exercise-based cardiac rehabilitation has also been shown to reduce recurrent cardiac events and hospital admissions (Heran et al., 2011).	
In addition to improving clinical outcomes, CR has been shown to reduce unplanned hospital readmissions by promoting self-management, improving functional capacity, and supporting long-term behaviour change (Dalal et al., 2015). Cardiac rehabilitation is associated with improved functional capacity and healthy life expectancy in older adults (Lavie et al., 2016). As such, CR is considered a cornerstone of secondary prevention and is strongly recommended by national and international guidelines (NICE, 2020; WHO, 2023). In England, CR services are widely available and monitored through the National Audit of Cardiac Rehabilitation (NACR), which provides valuable insights into programme delivery, uptake, and outcomes (NACR, 2023).
Despite this strong evidence base, participation in CR remains suboptimal. National data consistently show that a significant proportion of eligible patients do not attend or complete CR programmes, with marked disparities observed across age, ethnicity, and socioeconomic status (NACR, 2023). Older adults from ethnic minority backgrounds and those living in socioeconomically deprived areas are less likely to be referred to CR, less likely to engage with programmes, and more likely to discontinue participation prematurely (Astin et al., 2018; Babu et al., 2021).
These inequalities are deeply rooted in wider social determinants of health, including income, education, housing, employment, and access to healthcare services (Marmot et al., 2020). Socioeconomically patterned behavioural risk factors account for a substantial proportion of cardiovascular disease burden (Yusuf et al., 2020). Structural barriers such as limited transport, inflexible programme schedules, language barriers, cultural incongruence, and lower health literacy further restrict access to CR among disadvantaged groups (Grace et al., 2016). As a result, populations with the highest burden of cardiovascular disease may derive the least benefit from CR, potentially widening existing health inequalities.
Emerging research suggests that while CR is effective overall, its impact on reducing hospital readmissions may vary significantly depending on patient characteristics and contextual factors (Karmali et al., 2019). Programmes that are not culturally sensitive or tailored to the needs of deprived populations may fail to address key barriers to engagement, thereby limiting effectiveness (Resurrección et al., 2020). Understanding how CR influences cardiac-related hospital readmissions among adults aged 55 years and over, and how effectiveness differs across ethnic and socioeconomic groups, is therefore essential to inform equitable public health practice and service design in England.
Prevalence of Cardiac-Related Hospital Readmissions in England
Cardiac-related hospital readmissions remain common in England, particularly among adults aged 55 years and over. Conditions such as heart failure, acute coronary syndromes, and complications following coronary revascularisation account for a substantial proportion of unplanned readmissions within 30 days and within one year of discharge (Bottle et al., 2018; Conrad et al., 2022). Readmission rates increase with age due to higher prevalence of multimorbidity, functional limitation, and complex medication regimens that complicate recovery and self-management (Kwok et al., 2020). Structured rehabilitation programmes are associated with reduced hospital readmissions among older adults (Zullo et al., 2021).
National statistics indicate that heart failure is one of the leading causes of emergency readmission among older adults, with approximately one in four patients readmitted within 12 months (NHS Digital, 2023). Readmissions are associated with poorer prognosis, increased mortality, and reduced quality of life, as well as significant costs to the NHS (Riley et al., 2019). Consequently, reducing avoidable cardiac-related readmissions is a major focus of NHS England’s Long Term Plan and cardiovascular disease prevention strategies (NHS England, 2019).
Socioeconomic deprivation strongly influences readmission risk. Individuals living in the most deprived areas of England experience higher emergency admission and readmission rates compared with those in more affluent areas (Marmot et al., 2020). Deprivation is associated with higher prevalence of behavioural risk factors, limited access to primary and preventive care, and reduced engagement with post-discharge support services, including cardiac rehabilitation (NACR, 2023).
Ethnic inequalities in cardiovascular outcomes are also well documented. Certain ethnic minority groups experience earlier onset of cardiovascular disease, higher rates of diabetes and hypertension, and poorer post-cardiac event outcomes (Tillin et al., 2017; Raleigh and Holmes, 2021). These disparities extend to post-discharge care, where barriers such as language, cultural mismatch, and reduced referral to rehabilitation services may increase the risk of readmission (Astin et al., 2018). Examining the role of cardiac rehabilitation in reducing readmissions through an equity lens is therefore essential.
Research Rationale
Reducing avoidable hospital readmissions is a key priority for the NHS and a central objective of public health policy in England (NHS England, 2019). Cardiac rehabilitation is widely promoted as an effective secondary prevention intervention; however, persistent inequalities in access, uptake, and outcomes raise concerns about whether current models adequately meet the needs of all population groups.
While there is strong evidence that cardiac rehabilitation improves clinical outcomes and reduces mortality, fewer studies focus specifically on its impact on hospital readmissions among adults aged 55 years and over within the English healthcare context. Moreover, many studies do not adequately explore differences in effectiveness across ethnic and socioeconomic groups, limiting the applicability of findings to equity-focused service planning (Karmali et al., 2019).
Given the higher burden of cardiovascular disease and readmission risk among ethnic minority and socioeconomically deprived populations, it is essential to understand whether cardiac rehabilitation contributes to reducing inequalities or whether its benefits are unevenly distributed. Synthesising existing evidence through a systematic review will help identify gaps in provision, inform service improvement, and support development of more inclusive and effective rehabilitation strategies.
Research Question
How effective are cardiac rehabilitation programmes in reducing cardiac-related hospital readmissions among adults aged 55 years and over in England, and how does effectiveness vary across ethnic minority and socioeconomically deprived populations?
Aim
To evaluate the effectiveness of cardiac rehabilitation programmes in reducing cardiac-related hospital readmissions among adults aged 55 years and over in England, with specific consideration of ethnic minority and socioeconomically deprived populations.
Objectives
• To examine evidence on the impact of cardiac rehabilitation participation on cardiac-related hospital readmission rates among adults aged 55 years and over in England.
• To explore differences in cardiac rehabilitation effectiveness across ethnic groups.
• To assess the influence of socioeconomic deprivation on cardiac rehabilitation outcomes and readmission risk.
• To identify barriers and facilitators affecting the effectiveness of cardiac rehabilitation in at-risk populations.
Research Methodology: Systematic Review
A systematic review methodology will be employed to examine and synthesise existing evidence on the effectiveness of cardiac rehabilitation programmes in reducing cardiac-related hospital readmissions among adults aged 55 years and over. Systematic reviews are widely recognised as a rigorous and transparent approach to evidence synthesis, enabling the identification, appraisal, and integration of findings from multiple studies to inform policy and practice (Munn et al., 2018; Moher et al., 2020).
This methodology is particularly appropriate for the current study due to the breadth of existing research on cardiac rehabilitation and the ethical and practical constraints associated with conducting primary research involving older adults with cardiovascular disease. A systematic review allows for the consolidation of evidence across diverse study designs and settings, providing a comprehensive understanding of effectiveness while identifying gaps in the literature (Page et al., 2021).
Furthermore, the systematic review approach enables explicit consideration of health inequalities by examining subgroup analyses related to ethnicity and socioeconomic deprivation. This is essential given the growing recognition that interventions may not be equally effective across all population groups and that equity-focused evaluation is central to contemporary public health research (Marmot et al., 2020).
Research Design
The systematic review will be conducted in accordance with PRISMA 2020 guidelines to ensure transparency, reproducibility, and methodological rigour (Page et al., 2021). This structured approach will guide the identification, screening, eligibility assessment, and inclusion of studies, and will be documented using a PRISMA flow diagram.
Data Sources
Electronic databases including PubMed, CINAHL, Web of Science, and Scopus will be searched to identify relevant peer-reviewed literature. Grey literature sources such as NHS England publications, Public Health England reports, and the National Audit of Cardiac Rehabilitation will also be included to capture policy-relevant evidence and minimise publication bias (NACR, 2023).
Search Strategy
A comprehensive search strategy will be developed using a combination of keywords and Medical Subject Headings (MeSH). Search terms will include combinations of: “cardiac rehabilitation”, “hospital readmission”, “cardiovascular disease”, “older adults”, “ethnic minorities”, “socioeconomic deprivation”, and “England”. Boolean operators (AND/OR) will be used to refine searches. Studies published in English from 2008 onwards will be included to reflect contemporary practice.
Inclusion Criteria
Studies will be included if they: (1) involve adults aged 55 years and over; (2) evaluate cardiac rehabilitation programmes; (3) report cardiac-related hospital readmissions as an outcome; and (4) are conducted in England or are clearly applicable to the English healthcare context. Quantitative, qualitative, and mixed-methods studies will be eligible for inclusion.
Exclusion Criteria
Studies focusing exclusively on younger populations, non-cardiac rehabilitation interventions, or non-cardiac readmissions will be excluded. Editorials, opinion pieces, conference abstracts, and studies lacking methodological transparency will also be excluded.
Study Selection Process
Titles and abstracts identified through database searching will be screened for relevance. Full texts of potentially eligible studies will then be reviewed against the inclusion and exclusion criteria. The study selection process will be documented using a PRISMA flow diagram, including reasons for exclusion at the full-text stage (Page et al., 2021).
Data Extraction
A standardised data extraction form will be used to collect information on study characteristics, participant demographics, cardiac rehabilitation programme features, readmission outcomes, and indicators of ethnicity and socioeconomic status. This structured approach will ensure consistency and support systematic synthesis across studies (Munn et al., 2018).
Data Analysis Techniques
Data analysis for this systematic review will be conducted using narrative synthesis, an approach well suited to synthesising heterogeneous evidence where study designs, outcome measures, and populations vary (Popay et al., 2006). Given the anticipated diversity of included studies, including quantitative observational studies, intervention trials, and qualitative research, narrative synthesis provides flexibility while maintaining methodological rigour.
The analysis will begin with familiarisation with the extracted data, allowing the researcher to identify patterns related to cardiac rehabilitation participation, programme characteristics, and hospital readmission outcomes. Studies will be grouped according to key characteristics, including type of cardiac condition, CR delivery model, participant age, ethnicity, and socioeconomic status. This structured approach will support systematic comparison across studies.
Where reported, subgroup findings related to ethnic minority status and socioeconomic deprivation will be examined in detail to identify differential effectiveness of CR. Attention will also be paid to contextual factors such as programme accessibility, cultural tailoring, and social support, which may mediate or moderate outcomes (Karmali et al., 2019). The synthesis will highlight consistencies, contradictions, and gaps in the evidence base, providing a nuanced understanding of how and for whom CR is most effective.
Ethical Considerations
Although this study involves secondary analysis of published literature and does not require direct contact with participants, ethical considerations remain fundamental to responsible research practice. Only studies that have received appropriate ethical approval will be included, ensuring that primary research participants were protected in accordance with ethical standards (Gelling, 2016).
Data will be handled with integrity, transparency, and accuracy, ensuring faithful representation of original findings and appropriate attribution through Harvard referencing. No identifiable personal data will be accessed, ensuring compliance with data protection principles and General Data Protection Regulation (GDPR) requirements.
Ethical sensitivity is particularly important when examining health inequalities affecting ethnic minority and socioeconomically deprived populations. Care will be taken to avoid deficit-based or stigmatising narratives, instead situating findings within broader structural and systemic determinants of health (Marmot et al., 2020). The review will emphasise the role of healthcare systems, policy, and service design in shaping outcomes, rather than attributing blame to individuals or communities.
Implications of Research
The findings of this systematic review will have important implications for public health practice, clinical service delivery, and health policy in England. By synthesising evidence on the effectiveness of cardiac rehabilitation in reducing hospital readmissions, the review will inform efforts to optimise secondary prevention strategies for older adults with cardiovascular disease.
Evidence highlighting disparities in CR effectiveness across ethnic and socioeconomic groups can support the development of more inclusive and culturally sensitive rehabilitation models. This may include flexible delivery formats, community-based programmes, enhanced language support, and targeted engagement strategies for deprived populations (Grace et al., 2016). Improved referral pathways and integration between hospital, primary care, and community services may also enhance continuity of care and reduce readmission risk.
From a policy perspective, the findings can inform NHS commissioning decisions and contribute to national strategies aimed at reducing health inequalities and avoidable hospital admissions. The review will also identify gaps in the current evidence base, highlighting priorities for future research, including the need for equity-focused evaluations and intervention studies tailored to diverse populations.
Conclusion
This systematic review will provide a comprehensive synthesis of evidence evaluating the effectiveness of cardiac rehabilitation programmes in reducing cardiac-related hospital readmissions among adults aged 55 years and over in England, with explicit consideration of ethnic minority and socioeconomically deprived populations. By integrating findings from diverse study designs, the review will clarify the extent to which cardiac rehabilitation contributes to secondary prevention and sustained recovery in older adults following cardiac events.
The review is expected to highlight that while cardiac rehabilitation is an evidence-based and cost-effective intervention, its benefits are not uniformly experienced across all population groups. Structural inequalities, social disadvantage, and cultural barriers may limit access, engagement, and programme completion, thereby reducing effectiveness in populations already at heightened cardiovascular risk. Identifying these inequities is essential for ensuring that cardiac rehabilitation fulfils its intended role in reducing avoidable hospital readmissions and improving long-term outcomes.
By focusing on the English healthcare context, this study will generate findings directly relevant to NHS service planning and public health policy. The conclusions drawn will inform future research directions, including the need for culturally tailored rehabilitation models, enhanced referral pathways, and integrated community-based support for older adults in deprived and ethnically diverse communities. Ultimately, the review aims to contribute to reducing cardiovascular health inequalities and supporting more equitable, effective secondary prevention strategies across England.
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