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[bookmark: _Toc237889133]Prevalence of the Problem in Health and Social Care
Cardiovascular Disease is a collective term for diseases of the heart and blood vessels. Cardiovascular disease is defined as coronary heart disease, stroke, heart failure, atrial fibrillation and hypertension for this proposal. They are still the major cause of death and disability in the United Kingdom. Cardiovascular disease impacts millions of adults and is a major cost to the National Health Service and social care services (Roth et al., 2020). The number of people affected by cardiovascular disease (CVD) almost doubled from 271 million (95% uncertainty interval [UI]: 257 to 285 million) in 1990 to 523 million (95% UI: 497 to 550 million) in 2019. During the same period, the number of deaths caused by CVD also increased steadily, from 12.1 million (95% UI: 11.4 to 12.6 million) in 1990 to 18.6 million (95% UI: 17.1 to 19.7 million) in 2019 (Roth et al., 2020).
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FIGURE: Total Numbers and Rates of Cardiovascular Diseases; Source: (Roth et al., 2020).
In England, the age-standardised prevalence of cardiovascular disease is significantly higher in the most deprived areas than in the least deprived areas (Lindstrom et al., 2022). This disparity is further increased when other social factors like ethnicity, housing and access to health care are taken into consideration. Growing pressure is placed on health and social care services as they have to deal with a population of unemployed adults with low income, poor housing and limited access to preventive care who are suffering from cardiovascular disease. This is a vast problem and a synthesis of evidence to inform practice and policy is needed. This proposal addresses this need by proposing a systematic review of the impact of socioeconomic inequalities on cardiovascular disease risk and outcomes in adults in the United Kingdom.
[bookmark: _Toc237889134]Introduction and Literature Based Background
Socioeconomic inequalities refer to the inequitable and preventable health disparities that exist due to conditions of birth, growth, living, work and ageing (Goldblatt, 2016). The conditions that are considered are income, education, employment, housing and access to services. There have been increasing studies correlating socioeconomic status and increased risk of cardiovascular disease and decreased outcomes following diagnosis (Bann et al., 2024).
In the UK, research with large populations indicates that, even after control for personal risk factors (e.g., smoking and low levels of physical activity), women and men in the most deprived areas are at greater risk of CHD (Floud et al., 2016). Cardiovascular risk patterns are also unique for migrant and minority ethnic groups in the United Kingdom, as influenced by socioeconomic factors (Ismail et al., 2022). In addition to individual behaviours, structural factors (housing quality and neighbourhood deprivation) are also found to have independent associations with cardiovascular disease mortality in older age (Ramsay et al., 2015).
Nevertheless, there is a lack of evidence about the interactions of these social determinants to generate inequalities in cardiac outcomes in the UK specifically. This evidence is largely disjointed and distributed across various aspects of income, ethnicity, housing and access to healthcare. The available evidence is not synthesised in one single document that brings together the strands of income and ethnicity, housing and access to healthcare. This proposal aims to tackle this through a systematic review of social determinants of cardiovascular disease among United Kingdom adults, to provide more equitable public health responses.


[bookmark: _Toc237889135]Theoretical Frameworks and Social Construction
This review is informed by the social determinants of health framework that focuses on the social, economic and physical context in which people live as a determinant of health rather than individual choice (Goldblatt, 2016).
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Figure: The ﬁve domains of social determinants of health; Source: (Singu et al., 2020)
The Marmot framework depicts a social gradient of health, whereby the health of people gets better along a social hierarchy; cardiovascular disease being one of the most obvious examples.
Socio-economic position is proposed as a social construct as opposed to a single measurement, and is defined here by certain interconnected elements of income, education, occupation and area level deprivation. In addition, socioeconomic inequalities in cardiovascular disease do not seem to be entirely explained by the simple fact that individuals with superior social and economic resources are able to use new knowledge to support their health, as is the case in Fundamental cause theory.
This review focuses on a more comprehensive and multidimensional perspective of socioeconomic inequalities in addition to income. The intersectionality of ethnicity, housing and access to health care services is recognized as a form of disadvantage, alongside economic disadvantage, which determines cardiovascular disease risk and outcomes in adults in the United Kingdom.


[bookmark: _Toc237889136]Literature Review
The socioeconomic gradient is always detected in cardiovascular disease in UK cohorts. In the UK, a large study of more than a million women, showed that both lower educational attainment and higher area deprivation were independently linked to increased risk of coronary heart disease (Floud et al., 2016). Even after 20 years, the area level deprivation score remains a good predictor of cardiac mortality, especially for women (Ramsay et al., 2015). Evidence from systematic reviews shows that low socioeconomic status (SES) is a risk factor for cardiovascular disease (CVD) in numerous countries, but the magnitude of the association differs depending on the measure used (Baruwa et al., 2024). Results from the Prospective Urban Rural Epidemiologic study in 20 countries have shown that the association between socioeconomic position and cardiovascular disease risk is consistent across income levels and is particularly strong for education (Rosengren et al., 2019).
Ethnicity is one of the major areas of inequality. A higher risk of cardiovascular disease has been observed in adults of South Asian ethnicity compared to the measured risk factors, and risk among Black adults is generally comparable to or lower than among adults of white European ethnicity, in the UK Biobank (Razieh et al., 2022). However, these ethnicity-specific risk prediction models have been inconsistent within ethnic subgroups, lowering risk estimates for women of South Asian ethnicity especially (Tillin et al., 2014). In the United Kingdom, migrants have socioeconomic patterns of cardiovascular disease different to the general population, highlighting the need for targeted evidence (Ismail et al., 2022). National information indicates that ethnic differences in cardiovascular outcomes remained after the acute period of the COVID nineteen pandemic (Pineda Moncusi et al., 2025).
The environment of the home also influences heart health. Low temperatures and a higher level of atmospheric moisture are related to higher blood pressure and increased cardiovascular stress, especially in older adults (Kimenai and Shah, 2024). The employment status is also important; unemployment is associated with an increased burden of cardiovascular risk factors and events, beyond their impact on social status at baseline (Rumball Smith et al., 2014) and is similarly observed in a large French cohort (Sanchez Rico et al., 2023).
Healthcare is not equitable. The likelihood of adults undergoing coronary procedures and of persistence with these procedures after a coronary event is lower in those from more deprived backgrounds, as is medication persistence after a coronary event (King et al., 2018). Similar findings have been reported from Denmark, indicating that the socioeconomic gradient is present even though there is similarly good access to cardiac rehabilitation after CHD (Kjesbu et al., 2022). There is international evidence that interventions specifically aimed at socioeconomically disadvantaged groups tend to be more effective, whilst non-specific prevention programmes are not necessarily effective enough to close these gaps (Fu et al., 2023). A meta-analysis has found that lower education and lower income are independently associated with higher cardiovascular risk (Khaing et al., 2017) and genetic evidence suggests that higher education is protective against coronary heart disease (Tillmann et al., 2017). This evidence, along with the others cited, suggests a multi-faceted review of the interrelationships between income, education, employment, ethnicity, housing and access to healthcare as drivers of cardiovascular disease inequality.
[bookmark: _Toc237889137]Rationale of the Research
Cardiovascular disease is still one of the most common causes of premature death in the UK and the differences in cardiovascular outcomes across rich and poor areas have not narrowed over the decades of public health investment (Lindstrom et al., 2022). Previous reviews are typically limited to examining one social determinant at a time, like income or ethnicity. The evidence presented in this review suggests that a review is required that combines evidence on income, education, employment, ethnicity, housing and access to healthcare to provide a more comprehensive picture of the influences of these factors on cardiovascular disease risk and outcomes in adults in the UK.
Collating this evidence will help to identify gaps in existing interventions and policies, and areas of need for new approaches. The purpose of this systematic review is therefore to create a robust and up to date evidence base to inform the prevention, treatment and care of adults living with or at risk of cardiovascular disease in the United Kingdom in a more equitable way.


[bookmark: _Toc237889138]Research Question
How do socioeconomic inequalities influence cardiovascular disease risk and outcomes among adults in the United Kingdom?
[bookmark: _Toc237889139]Research Aim and Objectives
The aim of the study is to systematically review and synthesise existing evidence on how social determinants influence cardiovascular disease risk and outcomes among adults in the United Kingdom.
1. To identify the key social determinants associated with cardiovascular disease risk and outcomes among adults in the United Kingdom.
2. To examine the relationship between socioeconomic factors, including income, education, employment and area level deprivation, and cardiovascular disease outcomes.
3. To explore how demographic and environmental factors, including ethnicity, housing conditions and access to healthcare, influence cardiovascular disease risk and inequalities.
4. To synthesise evidence on public health interventions and policy recommendations aimed at reducing social inequalities in cardiovascular disease in the United Kingdom.


[bookmark: _Toc237889140]Research Methodology
This systematic review will follow the PRISMA 2020 guidance to ensure transparent and reproducible reporting (Page et al., 2021). The review will draw on quantitative and qualitative United Kingdom based studies and synthesise findings through a structured narrative and thematic approach.
[bookmark: _Toc237889141]4.1 Research Design
This study will be performed as a systematic review, following the PRISMA 2020 statement which outlines standardisation for identification, screening and reporting of evidence (Page et al., 2021). The review will take place in four successive stages. Records will be obtained from electronic records and supplemental sources during the identification stage. Titles and abstracts will be screened in the screening phase to see if they meet the inclusion/exclusion criteria and then redundant records will be eliminated. During the eligibility and inclusion phase, the full texts of all remaining records will be read in full and reasons for exclusion will be documented. During the synthesis phase, data from studies included will be extracted from the studies, quality appraised and synthesized through thematic analysis.
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Figure: PRISMA 2020 Methodology Phases; Source: (Arévalo et al., 2024)
The number of records at each stage will be recorded in a PRISMA flow diagram. Included studies will be quality-assessed using the appropriate CASP checklist for the relevant study design. These tools have checklists for various types of studies and are considered as easy-to-use tools in health and social care reviews (dos Santos, Secoli and Puschel, 2018; Hilton, 2024). This tiered approach is helpful for a clear and defensible synthesis of evidence across multiple social determinants of cardiovascular disease.


[bookmark: _Toc237889142]4.2 Search Strategy
Eligible studies will reflect the prevalence of cardiovascular disease in adults (aged 18 years or over) residing in the United Kingdom, where cardiovascular disease will be defined as coronary heart disease, stroke, heart failure, atrial fibrillation or hypertension. At least one measure of socioeconomic position (income, education, employment or area level deprivation) must be included in the studies, which should relate this factor to cardiovascular disease risk or outcomes. Likely 10-12 Studies are expected to be selected for full review following the screening process.
Inclusion and Exclusion Criteria
The period of 2014–2026 will be used to reflect recent policy, treatment and demographic conditions, with only peer-reviewed studies published in English during this time being included. Research which is not undertaken in the United Kingdom, research which focuses exclusively on children and non-peer reviewed sources like opinion pieces will be excluded from the studies. Grey literature published by a recognised source (e.g., the British Heart Foundation) can be used as an additional context and may be incorporated into the primary evidence synthesis but will not be counted towards the primary evidence synthesis.
[bookmark: _Toc237889143]4.3 Data Collection Method and Procedure
Electronic databases (MEDLINE, CINAHL, PubMed, Embase and Google Scholar) and manual searches of reference lists will be used for data collection. The search strategy will use the Boolean operators and will include a combination of concepts, where appropriate, within each concept group using the term OR and will connect concepts groups using the term AND, as is common in systematic reviews. This way a broad, delicate literature search is done prior to more specific screening. Validated tools like QRISK2 are widely used to assess cardiovascular disease risk in clinical practice in the United Kingdom and studies employing these tools will be included alongside clinical diagnosis or hospital records. (Hippisley Cox et al., 2008)
	Concept
	Search Terms

	Population
	adult OR adults OR patient

	Exposure
	socioeconomic OR socio economic OR deprivation OR income OR education OR employment OR poverty

	Outcome
	cardiovascular disease OR heart disease OR coronary heart disease OR stroke OR hypertension OR heart failure

	Setting
	United Kingdom OR England OR Scotland OR Wales OR Northern Ireland


[bookmark: _Toc237889144]
4.4 Proposed Data Analysis Technique (Thematic Analysis)
Thematic analysis will be employed for the analysis of findings from the studies included, using the six stages reflexive framework set out by Braun and Clarke (2006). The first step is to get to know the extracted data by repeated reading. The second step is to create some starting codes over the data set. The third step is to find candidate themes by clustering and grouping together codes that are related. The fourth step is examining the themes with the coded data and with the entire data set to ensure themes are coherent. The fifth step is to clearly define and identify each theme. The sixth step is to create a written synthesis, which ties the themes to the research question and objectives.
This enables findings from studies conducted using varying designs, such as quantitative cohort studies and qualitative research to be integrated together into a coherent narrative account of adult cardiovascular disease inequalities in the United Kingdom (UK).
[bookmark: _Toc237889145]4.5 Ethical Considerations
This is a systematic review and need primary ethical approval. But good moral care will be given. All studies included will be assessed to be sure they were given proper ethical clearance and informed consent in the original context. Data will be managed and reported in a way that ensures accuracy, transparency and there will be no selective reporting of findings, using the guidance for reporting data to ensure this (Page et al., 2021). If conflicts of interest are identified in included studies, they will be commented on when assessing study quality.
[bookmark: _Toc237889146]4.6 Implications of Research
The results of this review are likely to contribute to public health practice, healthcare commissioning and policy to tackle inequalities in cardiovascular disease in the United Kingdom. The review will draw together evidence relating to income, education, employment, ethnicity, housing and access to healthcare and help to identify the critical social determinants and what social determinants of health interventions are not yet working. The results could guide the implementation of more focused prevention initiatives, like customizing cardiac rehabilitation programs or reaching out to minorities (Fu et al., 2023), or indicate unmet needs that should be addressed in future primary studies to better understand the joint impact of multiple SDOH.


[bookmark: _Toc237889147]4.7 Plan of Work and Time Schedule
The review will be concluded within a 16-week review period. The planned activities are detailed below:
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