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[bookmark: _Toc197635412]Abstract
Background: Stroke remains a leading cause of mortality, long-term disability, and health and social care burden in the United Kingdom. Although advances in acute management have improved survival, a substantial proportion of stroke incidence is attributable to modifiable lifestyle behaviors. Diet, physical activity, sedentary behavior, and related lifestyle factors are therefore central to population-level stroke prevention. However, UK-based evidence examining these behaviors is fragmented, and an integrated synthesis is required to inform public health policy and practice.
Aim: This systematic literature review aimed to examine the impact of lifestyle behaviors, dietary patterns, and physical activity on stroke incidence among adults in the United Kingdom.
Methods: A systematic literature review was conducted following PRISMA guidelines. Electronic databases (PubMed and ProQuest) were searched for peer-reviewed UK-based studies published between 2010 and 2025. Inclusion criteria focused on adults aged ≥40 years, lifestyle-related exposures (diet, physical activity, sedentary behavior, and related factors), and stroke outcomes. Ten studies met the inclusion criteria, comprising nine prospective cohort studies and one qualitative study. Methodological quality was assessed using the Joanna Briggs Institute checklist for cohort studies and the CASP qualitative checklist. Data were synthesized using thematic analysis.
Results: The synthesis identified consistent evidence that healthier dietary patterns, including Mediterranean-style diets and higher dietary fibre intake, were associated with reduced stroke risk, particularly for ischemic stroke. Regular moderate-to-vigorous physical activity was protective, while prolonged sedentary behavior independently increased stroke risk. Substitution of sedentary time with physical activity or adequate sleep was associated with meaningful risk reductions. Lifestyle behaviors were found to cluster, with combined unhealthy behaviors conferring substantially higher stroke risk. Evidence also indicated that adherence to healthy lifestyles reduced stroke risk even among individuals with elevated genetic susceptibility. Qualitative findings highlighted psychosocial and contextual barriers influencing lifestyle change.
Conclusion: This review demonstrates that modifiable lifestyle behaviors play a critical role in stroke prevention among UK adults. Integrated, multi-behavior public health strategies that address diet quality, physical activity, sedentary behavior, and social determinants are essential to reduce stroke incidence and health inequalities in the UK.
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CHAPTER 1: INTRODUCTION AND BACKGROUND

1.1 Introduction to the Topic
Stroke is a major public health concern and remains a leading cause of mortality, long-term disability, and reduced quality of life worldwide. In the United Kingdom, stroke places a substantial burden on individuals, families, healthcare systems, and wider society. Stroke is broadly defined as a sudden neurological deficit caused by interruption to the brain’s blood supply, resulting from either cerebral infarction (ischemic stroke) or intracranial bleeding (hemorrhagic stroke). Although stroke incidence increases with age, it is not an inevitable consequence of ageing, as many cases are attributable to modifiable lifestyle-related risk factors.
This dissertation focuses on lifestyle behaviors, including diet, physical activity, sedentary behavior, and related factors, and their influence on stroke incidence among adults in the UK. Lifestyle behaviors are shaped not only by individual choices but also by social, environmental, and economic contexts, making them central to public health prevention strategies. While advances in acute stroke care have improved survival, prevention of first-ever stroke through lifestyle modification remains a public health priority. This research contributes to existing evidence by systematically synthesizing UK-based studies to clarify how lifestyle behaviors influence stroke risk and to inform effective prevention strategies.
1.2 Background and Current Context
1.2.1 Stroke as a global and national public health problem
Stroke remains a major global public health challenge, contributing significantly to mortality, morbidity, and long-term disability, thereby placing sustained demand on health and social care systems. The burden is underscored by evidence linking lifestyle factors to stroke risk, with recognition that prevention can have significant population-wide impact through modification of modifiable behaviors (diet, physical activity, sedentary behavior, smoking, alcohol, sleep) (Zhang et al., 2021; Ruesten et al., 2012; Tegegne et al., 2022).
In the UK context, stroke is a leading contributor to long-term disability among adults, intensifying the need for integrated health and social care strategies addressing prevention, acute management, and rehabilitation (Tegegne et al., 2022). Studies consistently show that healthier lifestyles are associated with lower all-cause mortality and reduced incidence of cardiovascular disease (CVD), with stroke as a major cerebrovascular outcome (Zhang et al., 2021; Tegegne et al., 2022; Yang et al., 2022). Together, this evidence positions stroke as a priority for global and national public health, with substantial implications for policy and resource allocation (Ruesten et al., 2012; Tegegne et al., 2022).
· The global perspective: Stroke contributes markedly to mortality, disability, and the burden of non-communicable diseases; research examining clustering of lifestyle behaviors highlights strong associations with cardiometabolic and cerebrovascular outcomes, reinforcing the imperative for prevention (Tegegne et al., 2022; Jin et al., 2019).
· The UK context: Population-based UK studies emphasize variation in risk factors and clustering patterns across populations and regions, with implications for health inequalities and service demand (Tegegne et al., 2022; Hendriks et al., 2024).
· The modifiable risk factor emphasis: Across diverse cohorts, healthier lifestyle patterns are associated with lower mortality and reduced risk of incident cardiovascular disease, indicating substantial potential for prevention through behavioral change (Tegegne et al., 2022; Yang et al., 2022; Wu et al., 2022).
1.2.2 Types of strokes and their relevance to prevention
Stroke is classically conceptualized as comprising two broad subtypes: ischemic stroke (caused by arterial occlusion) and hemorrhagic stroke (caused by intracranial bleeding). While ischemic strokes dominate in many high-income settings, each subtype reflects distinct pathophysiological pathways and prevention priorities. Risk factors such as atherothrombotic disease, hypertension, and metabolic dysfunction are closely linked to ischemic stroke, whereas factors affecting vascular integrity and blood pressure regulation play prominent roles in hemorrhagic stroke (Ivey et al., 2006). Prevention strategies are therefore subtype-sensitive: targeting atherosclerotic risk (e.g., hypertension, dyslipidemia, insulin resistance) may particularly reduce ischemic stroke, while blood pressure control and vascular health are central to reducing intracerebral hemorrhage risk (Ivey et al., 2006).
· Ischemic stroke and metabolic/vascular risk: Evidence indicates strong associations between hypertension, metabolic syndrome, and ischemic cerebrovascular events, with hyperglycemia and insulin resistance acting as important risk modifiers in both prevention and post-stroke phases (Ivey et al., 2006).
· Hemorrhagic stroke and vascular integrity: The literature emphasizes that blood pressure regulation and mechanisms sustaining vascular integrity are key to preventing hemorrhagic stroke, while broader lifestyle and cardiovascular risk factors contribute to overall cerebrovascular risk (Ruesten et al., 2012; Jin et al., 2019).
1.2.3 Lifestyle behaviors as modifiable risk factors
A robust body of evidence identifies diet quality, physical activity, sedentary behavior, smoking, alcohol use, and sleep as modifiable determinants of cardiovascular and cerebrovascular health, including stroke risk. Diets rich in fruits, vegetables, whole grains, and unsaturated fats appear protective, whereas high salt intake, saturated fat, and ultra-processed foods are associated with greater risk. Regular physical activity improves blood pressure control, insulin sensitivity, and vascular function, while prolonged sedentary behavior is independently associated with higher CVD risk. Unhealthy behaviors frequently cluster within individuals, amplifying risk when multiple behaviors co-occur (Tegegne et al., 2022; Jin et al., 2019). Evidence that clustered unhealthy behaviors (e.g., physical inactivity combined with poor diet and high alcohol intake) are linked to elevated cardiovascular risk highlights the need for integrated rather than single-behavior prevention approaches (Tegegne et al., 2022).
· Diet and metabolic risk: Healthier dietary patterns are associated with reduced stroke risk and interact with cardiometabolic states to shape cerebrovascular risk profiles (Yang et al., 2022; Wu et al., 2022).
· Physical activity and sleep: Moderate-to-vigorous physical activity is consistently linked to improved cardiovascular and stroke-related outcomes, though effects may vary at very high intensity; sleep duration is also associated with chronic disease risk, including cerebrovascular outcomes (Ruesten et al., 2012; Jin et al., 2019).
· Clustering and integrated prevention: Latent-class and clustering analyses demonstrate that combined unhealthy behavior patterns confer greater risk than single behaviors, reinforcing the value of holistic prevention strategies (Tegegne et al., 2022; Jin et al., 2019).

1.2.4 The UK context and health inequalities
In the UK, lifestyle-related stroke risk is unevenly distributed, socioeconomic deprivation, ethnicity, and geographic location shape exposure to unhealthy behaviors and access to preventive resources. UK-based analyses demonstrate distinct patterns of lifestyle risk behaviors and associated health outcomes, underscoring health inequalities and the need for targeted prevention (Tegegne et al., 2022; Hendriks et al., 2024). Population cohorts such as the UK Biobank highlight the interaction of demographic, socioeconomic, and genetic factors with stroke and other cardiometabolic outcomes, reinforcing the need for context-specific synthesis to inform policy (Hendriks et al., 2024). International evidence further shows that healthy lifestyle patterns interact with socioeconomic status in shaping mortality and cardiovascular outcomes, with highest risk observed among socioeconomically disadvantaged groups adopting unhealthy lifestyles (Zhang et al., 2021; Tegegne et al., 2022). Despite public health strategies aimed at reducing lifestyle-related risks, translating evidence into sustained behavior change remains challenging, revealing a persistent policy-to-practice gap (Tegegne et al., 2022).
· Inequalities: Socioeconomic deprivation and ethnicity influence diet quality, physical activity, and sedentary behavior, contributing to divergent stroke risk profiles across UK populations (Tegegne et al., 2022; Hendriks et al., 2024).
· Policy-to-practice gap: Achieving sustained behavioral change at the population level remains difficult in the UK, despite established guidelines and preventive messaging (Tegegne et al., 2022; Zhang et al., 2021).
1.2.5 Genetics, lifestyle, and prevention
Genetic susceptibility does not deterministically predict stroke; evidence indicates that a healthy lifestyle can substantially reduce risk even among individuals with elevated genetic risk. Analyses from UK-based cohorts show that modifiable behaviors significantly modify disease risk, including in high-genetic-risk groups, supporting population-wide lifestyle interventions rather than reliance on genetic profiling alone (Hendriks et al., 2024). The wider literature also highlights beneficial effects of exercise, diet, sleep, and smoking cessation on inflammation and metabolic health, providing mechanistic support for lifestyle-focused prevention across populations regardless of genetic background (Firth et al., 2020). Collectively, these findings reinforce a public health approach that prioritizes modifiable behaviors in stroke prevention while acknowledging genetic heterogeneity (Hendriks et al., 2024).
1.2.6 Need for synthesis of UK-based evidence
While substantial international literature addresses lifestyle and stroke risk, the UK-specific evidence base is fragmented across studies with varying designs and outcomes. There is a clear need to synthesize UK-based observational and qualitative studies to provide coherent, policy-relevant conclusions about how lifestyle behaviors influence stroke risk in adults and how these patterns interact with social determinants of health within the UK context (Hendriks et al., 2024; Tegegne et al., 2022). Systematic literature reviews offer rigorous methods to identify consistent patterns, resolve conflicting findings, and reveal knowledge gaps, thereby informing prevention strategies and resource allocation in UK public health practice (Tegegne et al., 2022; Yang et al., 2022).
1.3 Rationale for the Research / Problem Statement
Stroke remains a significant and largely preventable public health problem in the UK, with lifestyle behaviors representing a critical opportunity to reduce disease burden. Although numerous studies have examined associations between individual lifestyle factors and stroke risk, evidence remains fragmented across behaviors, populations, and study designs. There is therefore a need for a comprehensive UK-centered synthesis integrating multiple modifiable behaviors to clarify how these factors collectively influence stroke incidence among adults.
This research aims to systematically identify observational and qualitative studies examining lifestyle behaviors and stroke risk in UK adults, synthesize evidence on how clusters of behaviors (diet, physical activity, sedentary time, sleep, smoking, alcohol) relate to stroke incidence and related outcomes, and examine how social determinants (socioeconomic status, ethnicity, geography) modify these relationships. The focus on observational and qualitative research foregrounds public health prevention and policy relevance rather than clinical or pharmacological interventions, aligning with UK literature emphasizing behavioral clustering and social context in cerebrovascular risk reduction (Tegegne et al., 2022; Jin et al., 2019; Hendriks et al., 2024).

· Methodological justification: Systematic reviews and latent-cluster analyses are effective in examining how multiple lifestyle factors co-vary and relate to cardiovascular risk in UK and international populations, supporting an integrated synthesis of stroke-related behaviors (Tegegne et al., 2022; Verswijveren et al., 2023).
· Policy relevance: Focusing on UK-based evidence enables contextually relevant insights for national prevention strategies, addressing health inequalities and informing public health resource allocation (Hendriks et al., 2024; Zhang et al., 2021; Yang et al., 2022).
Overall, synthesizing evidence across lifestyle behaviors and social determinants supports the need for UK-focused, population-level prevention strategies to inform effective public health action against stroke.
1.4 Research Question 
This systematic literature review addresses the following research question:
How do lifestyle behaviors, including diet, physical activity, sedentary behavior, and related factors, influence the risk of stroke among adults in the United Kingdom?
1.5 Research Aim 
The aim of this study is to systematically review and synthesis UK-based evidence on lifestyle behaviors and stroke incidence among adults.
1.6 Research Objectives 
The objectives of this study are to:
· Examine associations between lifestyle behaviors and stroke incidence in UK adults
· Identify key dietary and physical activity patterns related to stroke risk
· Explore the influence of sedentary behavior and lifestyle clustering
· Synthesize evidence to inform public health practice and future research


1.7 Chapter Summary 
This chapter introduced the research topic, provided background on stroke as a public health issue, and situated lifestyle behaviors within the current UK context. The rationale, research question, aim, and objectives of the study were outlined. Chapter 2 will present a critical review of existing literature, exploring theoretical perspectives and empirical evidence related to lifestyle behaviors and stroke risk, thereby establishing the foundation for the systematic review methodology.


















CHAPTER 2: LITERATURE REVIEW

2.1 Introduction to the Literature Review Chapter
This chapter critically reviews existing academic and scholarly literature related to lifestyle behaviors and stroke risk. The purpose of this review is to establish the current state of knowledge, identify key themes and debates, and highlight gaps that justify the need for the present systematic literature review. The chapter synthesizes evidence on diet, physical activity, sedentary behavior, lifestyle clustering, genetic interactions, and psychosocial factors in relation to stroke incidence. By critically evaluating the strengths and limitations of existing research, this chapter provides a clear rationale for the methodological approach adopted in Chapter 3 and positions the current study within the wider body of stroke prevention research.
2.2 Literature Review
2.2.1 Stroke as a preventable non-communicable disease
Stroke is a leading non-communicable disease and a significant contributor to global morbidity and mortality, with the burden of stroke and its risk factors documented from 1990 to 2021 (Kang et al., 2022). Regional analyses highlight a substantial burden of neurological diseases in Asia, including stroke (Kang et al., 2022), and socioeconomic disparities shape risk and outcomes, underscoring the need for prevention across diverse populations (Avan et al., 2019).
Modifiable lifestyle factors—diet, physical activity, sedentary behavior, smoking, and metabolic syndrome—drive stroke risk; diabetes and smoking interactions elevate risk (Lou et al., 2018), and lifestyle risk profiles associate with mortality (Lee et al., 2020). Interventions targeting these factors—such as education-based programs and mobile health approaches—have demonstrated improvements in physical activity and cardiometabolic risk factors across diverse settings (Sequí‐Domínguez et al., 2020; Gill et al., 2019).
Given the heterogeneity of evidence across disciplines, a structured and multidisciplinary synthesis is needed to translate findings into practice and policy (Jones et al., 2024).

2.2.2 Dietary patterns and stroke risk
Dietary patterns influence stroke risk; Mediterranean-type diets—rich in fruits, vegetables, whole grains, legumes, fish, and unsaturated fats—are consistently linked to lower cardiovascular disease (CVD) and stroke risk, with evidence extending to non-Mediterranean settings and the UK (Tong et al., 2016; Tognon et al., 2013). In the UK, population-level impacts suggest that a portion of CVD/stroke incidence could be avoided by adherence to a Mediterranean-pattern diet, corroborated by Danish cohorts showing related benefits for CVD (Tong et al., 2016; Tognon et al., 2013). Evidence for restrictive dietary patterns is mixed: vegetarians may exhibit lower blood pressure but, in some analyses, have a higher risk of hemorrhagic stroke; lipid biomarker data in UK cohorts indicate vegetarian-associated profiles that could lower ischemic stroke risk while potentially increasing hemorrhagic risk (Tong et al., 2019; Tong et al., 2021). Moreover, adherence to the DASH (Dietary Approaches to Stop Hypertension) diet is associated with reduced stroke risk through blood pressure and metabolic improvements Feng et al., 2018). Overall, dietary guidelines should reflect population-specific evidence syntheses, recognize the robust benefits of Mediterranean and DASH diets while acknowledging heterogeneous findings for vegetarian patterns across various contexts (Tong et al., 2016; Tognon et al., 2013; Tong et al., 2019; Feng et al., 2018).
2.2.3 Dietary fibre and specific nutritional components
Robust evidence shows a dose–response relationship between dietary fibre and reduced stroke risk, with ischemic stroke showing stronger protection and cereal fibre often driving the effect (Chen et al., 2012). Across populations, higher fibre intake associates with lower stroke risk in UK women (Chen et al., 2012), healthy Swedish adults (Dong & Yang, 2022), and male smokers (Kokubo et al., 2011), though magnitudes vary by fibre type (Chen et al., 2012). Mechanistic pathways include improved lipid metabolism and glycemic control, reduced systemic inflammation, and gut microbiota modulation with prebiotic effects and immune regulation supporting metabolic homeostasis (Kim et al., 2013; Myhrstad et al., 2020). These links are reinforced by umbrella reviews of diet and stroke outcomes, underscoring fibre as a modifiable preventive target and stressing public-health translation (Jin et al., 2024).



2.2.4 Physical activity and stroke prevention
Regular moderate-to-vigorous physical activity (MVPA) reduces stroke risk by positively influencing cardiovascular risk factors, including endothelial function and metabolic health (Chui-hui, 2018), (Celis‐Morales et al., 2012; Luke et al., 2011). Endothelial function improves with increased physical activity levels, as evidenced by studies on postmenopausal women that showed significant improvements in vascular endothelial function due to higher physical activity levels (Chui-hui, 2018). Furthermore, MVPA has been associated with favorable biomarker profiles, including insulin sensitivity, triglyceride levels, and overall metabolic health; studies indicate that device-based measures of MVPA are more strongly correlated with these biomarkers compared to self-reported measures (Celis‐Morales et al., 2012; Luke et al., 2011). Current guidelines recommend at least 150 minutes of MVPA per week, a target endorsed by the WHO's 2020 guidelines and supported by the Canadian 24-hour movement guidelines, which advocate for an integrated approach to physical activity and sedentary behavior (Bull et al., 2020; Clarke et al., 2021). Beyond the total volume of activity, patterns of activity and sedentary behavior are increasingly emphasized; extensive sedentary time has been linked to a higher risk of cardiocerebrovascular events, including hypertension (Yu et al., 2018). Definitions of sedentary bouts and breaks have been proposed to better measure sedentary behavior and its health implications (Tremblay et al., 2017). However, the existing evidence base is constrained by a reliance on self-reported data; while accelerometer data can reduce bias, their availability is limited, and issues related to non-participation and measurement discrepancies continue to be discussed in the literature (Weymar et al., 2015; Zbogar et al., 2016).
2.2.5 Sedentary behavior as an independent risk factor
Sedentary behavior (SB) is an independent risk factor for cardiovascular disease (CVD) and stroke, distinct from physical inactivity (Chomistek et al., 2013; Koster et al., 2012; Wondergem et al., 2019). SB predicts incident CVD after adjustment for moderate to vigorous physical activity (MVPA) (Chomistek et al., 2013). Research indicates that increased SB time is linked to mortality independent of MVPA in older adults Koster et al., 2012). In stroke-focused cohorts, prolonged SB is associated with higher stroke risk, with evidence showing that the risk associated with excessive leisure SB (>9 h/d) may be attenuated by higher physical activity levels. Additionally, other stroke cohorts have noted adverse outcomes among those who prolong their sedentary time, emphasizing the risks of a sedentary lifestyle (Wondergem et al., 2019; Joundi et al., 2021). Mechanistic explanations for these associations include the suppression of skeletal muscle lipoprotein lipase and reduced glucose uptake, which connect SB to adverse lipid and metabolic profiles beyond total activity (Chomistek et al., 2013; Koster et al., 2012).
Methodological gaps limit synthesis: heterogeneous definitions of SB, reliance on self-reporting, and limited substitution analyses hinder understanding (Fitzgerald et al., 2015). Is temporal substitution suggesting health gains might occur when SB is replaced with light physical activity or moderate-to-vigorous activity, supported by studies across various cohorts and specific research on populations with metabolic dysfunction-related liver disease (Hajduk & Chaudhry, 2016; Grgić et al., 2018; Wu et al., 2024). Additional evidence from populations in China also indicates that excessive SB poses considerable health risks (Yu et al., 2018).
2.2.6 Lifestyle clustering and cumulative risk
Unhealthy lifestyle behaviors cluster within individuals and populations, creating cumulative cardiovascular risk. This clustering of diet quality, physical activity, sedentary time, and related factors has been documented across diverse settings and linked to higher cardio-metabolic risk and poorer health-related quality of life (Patino‐Alonso et al., 2015; Li et al., 2008; Conry et al., 2011), with evidence also from Burkina Faso illustrating co-occurrence of cardiovascular lifestyle risks (Cissé et al., 2022; Tegegne et al., 2022) (latent class findings).
Interventions targeting a single behavior may underestimate risk by failing to address co-occurring patterns; integrated lifestyle measures can predict cardiovascular events comparably to simpler, single-factor scores, underscoring the value of addressing cumulative risk in prevention strategies (Tsai et al., 2021; Ahn et al., 2025). The use of latent class analyses further highlights distinct co-occurrence patterns that can inform tailored prevention in caregivers and general populations (Tegegne et al., 2022), while cross-national clustering 
patterns reinforce the need for multi-behavior approaches (Birch et al., 2018; Conry et al., 2011).
The COM-B framework (with TDF and BCT) offers a theoretically grounded basis for designing multi-behavior interventions that account for social and environmental context, aligning management of clustered risk with practical guidance (Law et al., 2021).

2.2.7 Genetic susceptibility and lifestyle interaction
Polygenic risk scores (PRS) can stratify stroke risk, but genetic risk explains only a modest portion of incidence and offers limited incremental predictive value beyond conventional factors (Ibrahim‐Verbaas et al., 2014). Nevertheless, adherence to a healthy lifestyle can significantly mitigate genetic risk, underscoring the importance of prevention strategies that focus on lifestyle changes rather than deterministic genetic interpretations (Rutten‐Jacobs et al., 2018; Livingstone et al., 2021). However, evidence for robust gene-lifestyle interactions in large biobank chores is heterogeneous, with several studies indicating null or weak interactions, leading to implications for generalizability and health equity (Livingstone et al., 2021; Yun et al., 2021). Some specific interactions do exist, such as the ALDH2 rs671 variant with alcohol consumption influencing stroke risk in particular populations, which highlights potential biological mechanisms, although the findings may not generalize across different populations (Shi et al., 2022; Park, 2024). Collectively, these findings advocate for broad lifestyle modification as a means of stroke prevention while acknowledging that genetics can play a role in risk stratification in a nuanced and non-deterministic way (Rutten‐Jacobs et al., 2018; Chiuve et al., 2008; Larsson et al., 2014).
2.2.8 Psychosocial and environmental influences on lifestyle behaviors
Lifestyle behaviors arise from an interplay of psychosocial and environmental factors, rather than from personal choice alone. Qualitative research identifies barriers such as low motivation, limited social support, and inconsistent health messaging, highlighting the importance of psychosocial context in health behavior (Alageel et al., 2018). Related research indicates that beliefs, goals, and values regarding activity and diet are socially embedded and influenced by communication and social support (Segar et al., 2017). The Behavior Change Wheel’s COM-B framework (capability, opportunity, motivation) provides a unifying lens for these influences in cardiovascular risk reduction and intervention design (Osborn et al., 2016; Walsh et al., 2018). Environmental determinants, such as access to healthy foods, green spaces, and safe areas for activity, consistently shape lifestyle choices; systematic reviews link-built environment attributes with cardiometabolic outcomes, highlighting context-dependent effects (Malambo et al., 2016; Chandrabose et al., 2018). Evidence regarding environmental exposures, including air pollution and heat, and their association with cerebrovascular risk is mixed, emphasizing the need for context-sensitive interpretation (Letellier et al., 2022). Consequently, multisectoral, theory-driven approaches and tailored eHealth tools based on COM-B/BCT principles offer practical strategies for cardiovascular risk reduction (Osborn et al., 2016; Walsh et al., 2018; Lakerveld et al., 2013).
2.2.9 Limitations of existing research
· Observational designs predominate and constrain causal inference due to residual confounding and potential reverse causation; methods such as Mendelian randomization and counterfactual approaches, while employed to mitigate bias, do not guarantee exchangeability in observational data (Haycock et al., 2016; Suzuki et al., 2013; Jiang & Alfredsson, 2020).
· Reliance on self-reported lifestyle measures introduces measurement error; objective assessments frequently yield attenuated or differing associations, underscoring the impact of measurement error on effect estimates (Sarris et al., 2020, Celis‐Morales et al., 2012).
· Much evidence derives from healthier, less deprived populations (e.g., UK Biobank), limiting generalizability to high-risk groups (Sarris et al., 2020).
· International studies (e.g., EPIC/InterAct) dominate the literature, with UK-focused syntheses comparatively scarce, highlighting the need for a focused UK-based evidence review to inform policy (Langenberg et al., 2011).
Furthermore, international studies dominate literature, with fewer UK-specific syntheses available. This limits the relevance of findings to national policy and practice and reinforces the need for a focused review of UK-based evidence.
2.2.10 Rationale for the present systematic literature review
Given the fragmented and heterogeneous nature of existing research, there is a clear need for systematic synthesis of UK-based evidence examining lifestyle behaviors and stroke risk. A systematic literature review allows for rigorous identification, appraisal, and synthesis of existing studies, facilitating clearer interpretation of patterns, inconsistencies, and gaps.
By focusing exclusively on UK-based studies, the present review addresses limitations in generalizability and enhances relevance to national public health policy. The thematic synthesis approach adopted in this dissertation enables integration of diverse evidence, including quantitative and qualitative research, providing a comprehensive understanding of lifestyle-related stroke prevention.
2.3 Chapter Summary
This chapter critically reviewed existing literature on lifestyle behaviors and stroke risk, highlighting key themes, methodological strengths, and limitations within the evidence base. The review demonstrated that diet, physical activity, sedentary behavior, lifestyle clustering, genetic susceptibility, and psychosocial factors are central to stroke prevention, while also identifying important gaps and inconsistencies in existing research. These findings establish a clear rationale for the systematic literature review methodology adopted in Chapter 3, which outlines the design, search strategy, and analytical approach used in the present study.

















CHAPTER 3: METHODOLOGY

3.1 Introduction
This chapter outlines the methodological approach employed in this dissertation to systematically examine the impact of lifestyle behaviors, dietary patterns, and physical activity on stroke incidence among adults in the United Kingdom. Stroke remains a leading cause of mortality, morbidity, and long-term disability, and the influence of modifiable behaviors has become a critical component of prevention-focused public health strategies. To achieve a comprehensive and unbiased understanding of existing evidence, a Systematic Literature Review (SLR) was conducted, following established academic and methodological standards.
The chapter describes the theoretical foundations of the review, including the rationale for selecting an SLR design, the use of structured frameworks to identify relevant literature, the development of a robust search strategy, and the criteria applied in screening and selecting studies. It also outlines the data extraction process, quality appraisal techniques, ethical considerations, and the overall structure guiding the synthesis. The purpose of this chapter is to ensure transparency, replicability, and methodological rigor in evaluating existing evidence concerning lifestyle influences on stroke risk in the UK adult population.
3.2 Systematic Literature Review Approach
A Systematic Literature Review is a structured and replicable method for identifying, evaluating, and synthesizing existing research on a clearly defined topic (Boland et al., 2017). Unlike narrative reviews, SLRs minimize selection bias by employing transparent and pre-specified procedures. This approach was selected as the most appropriate method to consolidate empirical evidence on lifestyle, diet, and physical activity as determinants of stroke incidence in UK adults.
The SLR followed internationally recognized guidelines, including the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) standards. The review proceeded through the following key stages:

1. Formulation of a focused research question
2. Development of a structured search strategy
3. Identification of relevant electronic databases
4. Application of inclusion and exclusion criteria
5. Systematic screening of search results
6. Quality appraisal of eligible studies using validated tools
7. Thematic synthesis of findings
This systematic approach ensured comprehensive coverage of relevant evidence while maintaining methodological consistency and a high degree of academic credibility.
3.3 Research Question and Framework
A well-formulated research question is essential to the validity and clarity of an SLR. For this dissertation, the research question was:
“What is the impact of lifestyle behaviors, dietary patterns, and physical activity on stroke incidence among adults in the United Kingdom?”
The Population–Exposure–Outcome (PEO) framework was used to structure the review, as it is suitable for public health and epidemiological topics that explore associations rather than interventions. The PEO components were defined as follows:
· Population (P): Adults aged 40 years and over living in the United Kingdom
· Exposure (E): Lifestyle behaviors, dietary patterns, sedentary behavior, physical activity levels, and related modifiable factors
· Outcome (O): Stroke incidence, including ischemic stroke, hemorrhagic stroke, and total stroke
Using this framework helped guide the search process, develop search terms, and refine eligibility criteria in a structured and replicable manner.



3.4 Search Strategy
Developing a robust search strategy was essential to ensure that all relevant studies were identified. The search strategy was designed using iterative testing of keywords, Boolean operators, truncations, and synonyms to maximize sensitivity and precision. Searches were conducted between November and December 2025.
3.4.1 Boolean Operators and Search Strings
The search strategy included combinations of keywords and controlled vocabulary terms. Example Boolean strings include:
· (“stroke” OR “cerebrovascular accident” OR “ischemic stroke” OR “hemorrhagic stroke”)
· AND (“lifestyle” OR “diet” OR “dietary patterns” OR “physical activity” OR “sedentary behavior”)
· AND (“United Kingdom” OR “UK” OR “England” OR “Scotland” OR “Wales”)
· AND (“adults” OR “middle-aged” OR “older adults” OR “aged 40+”)
3.4.2 Truncations and Phrase Searching
Truncation symbols () were used to capture variations of keywords such as “diet”, “active*”, and “lifestyle*”. Quotation marks were used for exact phrases including “physical activity” and “stroke incidence”.
3.4.3 Filters and Limits
Filters were applied to restrict results to:
· English-language publications
· Human studies
· Peer-reviewed articles
· UK-based populations
· Research published from 2010 to 2025
The timeframe was selected to capture contemporary research and account for recent changes in lifestyle patterns, dietary guidelines, and stroke epidemiology.
3.5 Keywords
Keywords are essential in guiding database searches and ensuring relevant literature is retrieved. The keywords used in this study included:
· Stroke, ischemic stroke, hemorrhagic stroke
· Lifestyle behavior, modifiable risk factors
· Physical activity, sedentary time, exercise
· Diet, dietary patterns, Mediterranean diet, plant-based diet, dietary fiber
· Adults, older adults, United Kingdom, UK population
These keywords were adapted for each database to optimize sensitivity and specificity.
3.6 Databases Searched
To ensure comprehensive coverage, the following academic databases were searched:
3.6.1 PubMed
PubMed was selected for its extensive biomedical coverage, particularly for cardiovascular and epidemiological research. It includes clinical trials, cohort studies, and nutrition-focused publications.
3.6.2 ProQuest
ProQuest was chosen for its multidisciplinary scope, including journals in public health, nutrition, lifestyle science, behavioral research, and social science.
3.6.3 Supplementary Searching Methods
· Backward citation searching: Reference lists of included studies were screened to identify additional eligible articles.
· Forward citation tracking: Using database citation tools to identify newer studies citing key articles.
· Manual journal searching: Particularly in journals such as Stroke, BMJ, and the European Journal of Clinical Nutrition. These additional methods increased the likelihood of retrieving all relevant high-quality studies.
3.7 Inclusion and Exclusion Criteria
Clear inclusion and exclusion criteria were established before conducting the search. These criteria ensured relevance to the research question and improved consistency across the screening process.
3.7.1 Inclusion Criteria
Studies were eligible for inclusion if they met the following criteria:
1. Population:
· Adults aged 40 years or older
· Residing in the United Kingdom
2. Exposure:
· Research examining at least one lifestyle determinant, including dietary intake, physical activity, sedentary behavior, smoking, alcohol consumption, outdoor exposure, or genetic–lifestyle interactions.
3. Outcome:
· Reported stroke incidence or stroke-related cardiovascular outcomes.
4. Study Design:
· Primary empirical research (cohort, cross-sectional, or case-control designs)
5. Publication Characteristics:
· Peer-reviewed
· English language
· Published from 2010 to 2025
3.7.2 Exclusion Criteria
Studies were excluded if they:
· Focused solely on stroke rehabilitation, clinical treatment, or acute stroke management
· Examined populations outside the United Kingdom
· Included participants under 40 years of age
· Did not report stroke outcomes
· Were systematic reviews, meta-analyses, commentaries, conference abstracts, or non-peer-reviewed articles
· Lacked methodological transparency or insufficient outcome reporting
These criteria ensured that only high-quality, relevant evidence informed the final synthesis.
3.8 Screening and Selection Process
The screening process followed the PRISMA 2020 guidelines to ensure methodological transparency. The process involved four stages:
Identification of studies via databases and registers

Records removed before screening:
Duplicate records removed (n = 22)
Records marked as ineligible by automation tools (n = 0)
Records removed for other reasons (n =0)
Records identified from:
Databases (n = 5966)
Registers (n = 0)

	Identification



Records excluded**
(n =5050)
Records screened
(n =5944)


Reports not retrieved
(n = 0)
Reports sought for retrieval
(n =894)

Screening


Reports assessed for eligibility
(n =894)
Reports excluded: 884





Studies included in review
(n = 10)
Reports of included studies
(n = 10)
Included


3.9 Quality Appraisal
The Critical Appraisal Skills Program (CASP) checklist for cohort studies was used to assess methodological quality. Each included study was evaluated based on:
· Clarity of study aims
· Appropriateness of study design
· Sampling methods and representativeness
· Measurement of exposures and outcomes
· Control of confounding variables
· Statistical analysis techniques
· Reporting transparency
· Validity and reliability of findings
Studies were rated as high, moderate, or low quality. Only studies rated as high or moderate were retained for synthesis, ensuring the reliability of conclusions.
3.10 Data Extraction and Synthesis
A structured data extraction matrix was developed to ensure consistency. Extracted data included:
· Study design and methodology
· Sample size and demographic characteristics
· Types of lifestyle exposures measured
· Outcome definitions and measurement methods
· Key findings and effect estimate
· Confounding variables controlled for
· Limitations as acknowledged by authors
A thematic synthesis approach was adopted for data interpretation. This method allowed the integration of findings across heterogeneous studies by identifying common patterns related to:


1. Dietary patterns and stroke incidence
2. Physical activity levels and stroke risk
3. Sedentary behavior and metabolic risk factors
4. Genetic and environmental modifiers of lifestyle influence
The synthesis focused on drawing meaningful links while acknowledging methodological diversity.
3.11 Ethical Considerations
Because this study involved secondary analysis of publicly available research, formal ethical approval was not required. However, ethical standards were maintained through:
· Accurate citation of all reviewed studies
· Avoidance of plagiarism
· Transparent reporting of methods
· Respect for intellectual property
· Secure handling of digital files and research notes
The study adhered to the principles of integrity, honesty, and accountability outlined by the British Psychological Society (2021) and the Declaration of Helsinki.
3.12 Chapter Summary
This chapter has presented a comprehensive overview of the methodology adopted in conducting a systematic literature review exploring the impact of lifestyle, dietary patterns, and physical activity on stroke incidence among UK adults. The use of structured frameworks such as PEO, combined with a rigorous search strategy, PRISMA screening, and CASP appraisal, ensured the methodological robustness of the review. The chapter sets the foundation for the subsequent presentation and interpretation of findings, which will be explored in Chapter Four.




CHAPTER 4: DATA EXTRACTION AND EVALUATION

4.1 Introduction to Chapter
This chapter presents the data extraction and critical evaluation process undertaken in this systematic literature review examining the relationship between lifestyle behaviors, dietary patterns, physical activity, and stroke incidence among adults in the United Kingdom. It outlines how relevant data were systematically extracted from the ten included studies using a structured data extraction template. The chapter then introduces and justifies the importance of critical appraisal, followed by an explanation of the appraisal tools selected. A detailed evaluation of the included studies is subsequently provided, with separate sections for qualitative and quantitative studies. The chapter concludes with a summary of key methodological insights and their implications for the overall review.
4.2 Data Extraction
Data extraction is the systematic process of identifying, retrieving, and organizing relevant information from selected studies to facilitate accurate comparison and synthesis (Centre for Reviews and Dissemination, 2009). It ensures that essential study characteristics are consistently recorded across all included sources in a transparent manner. In this review, data were extracted using a predesigned extraction template that captured: author, publication year, study design, sample size, participant demographics, exposure variables (diet, lifestyle, physical activity), outcome measures related to stroke incidence, analytical methods, key findings, and study limitations. This structured approach enabled a comprehensive comparison of methodological quality and ensured that contextual, procedural, and analytical details were consistently documented for interpretation and synthesis. (Appendix A). 






4.3 Critical Appraisal and Paper Quality Assessment
Critical appraisal refers to the systematic evaluation of research evidence to determine its methodological quality, internal validity, relevance, and susceptibility to bias (Burls, 2009). In systematic reviews, critical appraisal is essential because not all studies contribute equally to evidence synthesis. Differences in study design, sample selection, measurement tools, and analytical strategies may influence the reliability of findings. Appraising methodological quality helps identify strengths, limitations, and potential sources of error, ensuring that conclusions drawn from the evidence base are robust and credible.
For this review, critical appraisal was particularly important because the included studies varied in design, ranging from qualitative focus groups to large-scale quantitative cohort studies. A structured assessment enabled transparent evaluation of research rigor, minimized bias, and enhanced the trustworthiness of interpretations. It ensured that only methodologically sound evidence informed the conclusions about lifestyle and stroke risk.
4.4 Critical Appraisal Tools
Critical appraisal tools are structured frameworks or checklists used to systematically assess methodological quality and risk of bias within research studies (Long et al., 2020). Selecting an appropriate tool is crucial because different research designs require distinct evaluation criteria. For example, qualitative studies must be appraised based on credibility and depth of thematic analysis, whereas quantitative cohort studies must be assessed based on sampling procedures, measurement validity, and confounding control.
Two critical appraisal tools were used:
1. CASP Qualitative Checklist
CASP Qualitative Checklist is a ten-item appraisal tool used to assess qualitative studies in systematic reviews, focusing on the aims, appropriateness of the methodology, recruitment, data collection, reflexivity (researcher–participant relationships), ethical issues, analytical depth, findings, and overall value of the research (Gates et al., 2017; Ede et al., 2021; O’Doherty et al., 2018). It is widely used across disciplines and is often applied in conjunction with other appraisal frameworks (e.g., COREQ, QARI) in qualitative evidence syntheses (Tong et al., 2012; Munthe‐Kaas et al., 2019). Empirical applications report evaluating credibility, confirmability, dependability, and transferability, frequently with two independent reviewers applying CASP to ensure rigor (Ede et al., 2021; O’Doherty et al., 2018; Gorzynska et al., 2021). The CASP framework supports broader qualitative syntheses and methods, including thematic synthesis and mapping frameworks, reflecting its foundational role in qualitative appraisal (Thomas & Harden, 2008; Tomagová et al., 2019).

2. JBI Critical Appraisal Checklist for Cohort Studies
The Joanna Briggs Institute (JBI) Critical Appraisal Checklist for Cohort Studies provides a structured framework to evaluate quantitative observational cohorts, addressing participant selection, measurement of exposures and outcomes, identification and handling of confounding, and the appropriateness of statistical analysis (Silva et al., 2023). It is widely used to support systematic, transparent, and standards-aligned appraisal, often with independent raters and clear scoring (e.g., cohorts achieving 11/11) in applied reviews (Lee et al., 2024; Sempere‐Rubio et al., 2022). The framework is integrated into JBI SUMARI and employed across disciplines to ensure methodological rigor (Sempere‐Rubio et al., 2022). Given confounding as a central validity threat in observational studies, the checklist explicitly guides its assessment and reporting (Klein-Geltink et al., 2007; Sodeifian et al., 2024). The appraisal tools ensured that all included studies were assessed fairly and consistently.
4.5 Evaluation of Qualitative Study Using CASP 
Only one qualitative study met the inclusion criteria: Lawrence et al. (2010), which explored lifestyle beliefs and behavioral experiences of adults following stroke. The CASP Qualitative Checklist was used to evaluate its methodological rigor.
Justification for CASP Tool
The CASP tool is appropriate for qualitative research because it focuses on study aims, design logic, participant engagement, data collection processes, reflexivity, analytical coherence, ethical procedures, and overall credibility. It provides structured guidance for identifying strengths and limitations in interpretive research, making it well-suited for evaluating the depth of insight into lifestyle perceptions relevant to stroke prevention.

Strengths of CASP Compared with Other Tools
· CASP is simpler and more flexible than COREQ or QARI, allowing adaptation to diverse qualitative designs.
· It balances methodological and interpretive appraisal, unlike COREQ which focuses heavily on reporting standards.
· It is widely recognized in public health research, enhancing transparency and consistency.
Weaknesses
· CASP does not deeply assess reporting quality compared to COREQ.
· It allows subjective interpretation of criteria and scoring.
· It does not require detailed methodological disclosure from authors.
Despite these limitations, CASP remains suitable for appraising interpretative research such as the Lawrence et al. study. (See appendix B for CASP of included article). 
4.6 Evaluation of Quantitative Studies
This review included nine quantitative observational studies, all employing prospective cohort designs, to examine the associations between lifestyle behaviors, including diet, physical activity, sedentary behavior, environmental exposures, and genetic risk—and stroke incidence among UK adults. The methodological quality of these studies was critically appraised using the Joanna Briggs Institute (JBI) Critical Appraisal Checklist for Cohort Studies, guided by the principles of the Coughlan, Cronin and Ryan framework, which emphasizes systematic, transparent, and rigorous evaluation of research evidence.
The application of this framework enabled a structured assessment of internal validity, risk of bias, and methodological robustness, consistent with best practice observed in high-quality systematic reviews within stroke epidemiology and public health research.



4.6.1 Justification for the Appraisal Framework
Coughlan, Cronin and Ryan’s framework provide a comprehensive approach to critical appraisal by encouraging evaluators to assess studies across key domains, including research design appropriateness, sampling strategy, measurement validity, control of confounding variables, statistical analysis, and overall credibility of findings. This approach aligns closely with the JBI checklist, which is specifically designed for cohort studies and is widely used in high-impact systematic reviews addressing chronic disease epidemiology.
The use of the JBI Cohort Checklist was justified as all included quantitative studies adopted prospective cohort methodologies, which are regarded as the gold standard observational design for investigating lifestyle-disease relationships where randomized controlled trials may be impractical or unethical. Prospective cohorts are particularly valuable in stroke research because they allow for temporal sequencing between exposure and outcome, a critical requirement for strengthening causal inference.
4.6.2 Methodological Quality of Included Studies
Consistent with flagship systematic reviews in cardiovascular and stroke epidemiology, the included studies demonstrated strong methodological quality overall, particularly in relation to sample size, outcome ascertainment, and statistical analysis.
All nine studies utilized large-scale UK population datasets, frequently drawing on nationally representative cohorts such as the UK Biobank. Sample sizes ranged from approximately 23,000 to over 400,000 participants, substantially enhancing statistical power, reducing random error, and increasing the generalizability of findings to the wider UK adult population.
Participant Selection and Representativeness
Through studies, participant recruitment strategies were clearly described and based on predefined inclusion and exclusion criteria. The use of national cohort datasets supported population representativeness, a key strength when compared to smaller, single-site observational studies. However, with many large cohort studies, certain demographic groups—particularly ethnic minority populations—were under-represented, which may limit external validity and equity considerations.
Exposure Measurement
Lifestyle exposures were measured using validated tools, consistent with best-practice standards in high-quality SLRs. These included:
· dietary assessments capturing patterns such as Mediterranean or vegetarian diets and fibre intake,
· physical activity measured through accelerometers or validated self-report instruments,
· sedentary behavior, alcohol consumption, outdoor time, and genetic risk profiling.
While objective measures such as accelerometry strengthened measurement validity, reliance on self-reported data in some studies introduced potential recall and reporting bias, a recognized limitation in lifestyle epidemiology.
Outcome Measurement
All studies employed validated stroke outcomes, derived from medical records, hospital episode statistics, or national disease registries. This approach minimized misclassification bias and aligned with the methodological standards observed in high-impact epidemiological reviews.
Control of Confounding
A major strength across the included studies was the rigorous control of confounding factors. Multivariate regression models were consistently applied, adjusting for key covariates including age, sex, socioeconomic status, body mass index, smoking status, and comorbidities. This analytical approach reflects the methodological sophistication seen in leading systematic reviews and strengthens confidence in the reported associations.
Statistical Analysis and Follow-up
Statistical analyses were appropriate and clearly reported across studies, with effect estimates presented alongside confidence intervals. Follow-up periods were sufficiently long to capture incident stroke events, reducing the risk of reverse causality. Attrition rates were generally acceptable, although some studies provided limited discussion of loss to follow-up and its potential impact on bias.

4.6.3 Overall Appraisal and Evidence Strength
Using the Coughlan, Cronin and Ryan framework in conjunction with the JBI checklist, the overall quality of the quantitative evidence was assessed as moderate to high. The included studies demonstrate methodological rigor comparable to that observed in best-in-class systematic literature reviews within stroke prevention research.
Key strengths included large sample sizes, validated outcome measures, robust statistical adjustment, and prospective designs. However, common limitations—such as reliance on self-reported lifestyle data and limited representation of diverse populations—must be acknowledged when interpreting findings.
Despite these limitations, the quantitative evidence provides a strong and credible foundation for examining the role of lifestyle behaviors in stroke incidence and supports the synthesis and recommendations presented in subsequent chapters.
4.6.4 Critical Appraisal of Individual Quantitative Studies
Zhang et al. (2021)
Zhang et al. conducted one of the largest UK-based cohort analyses examining the association between overall diet quality and stroke incidence. The study demonstrated strong methodological rigor, meeting nearly all JBI criteria. The use of a validated diet quality index enhanced measurement reliability, while stroke outcomes were derived from linked hospital and mortality records, strengthening outcome validity. The large sample size from the UK Biobank increased statistical power and external validity, enabling generalization to the wider UK adult population. The analysis incorporated extensive confounder adjustment, including sociodemographic, behavioral, and clinical variables, which minimized residual confounding. The statistical methodology was robust, employing Cox regression models, sensitivity analysis, and stratification.
However, the primary limitation was reliance on self-reported dietary assessment via food-frequency questionnaires, which may introduce recall bias and measurement imprecision. Despite this, the study’s comprehensive methodology, large cohort, and strong analytical approach justify its classification as high quality.

Dong et al. (2024)
Dong et al. investigated the impact of sedentary behavior on stroke incidence using accelerometer-based measurement—a major methodological strength due to objective quantification of exposure. Unlike self-reported physical activity data, accelerometers reduce recall bias and provide granular information on movement patterns. The cohort design, large sample size, and long follow-up period all aligned with JBI criteria for high-quality cohort research. The study clearly defined sedentary behavior thresholds and applied standardized cut-points, improving internal validity.
Adjustments for confounding factors—such as physical activity, age, sex, BMI, and cardiovascular risk factors—were appropriately executed, and the statistical modelling was well justified. Sensitivity analyses supported the robustness of the findings.
Nevertheless, as with all observational research, residual confounding and reverse causation cannot be entirely ruled out. Some health conditions may simultaneously influence both sedentary behavior and stroke risk. Despite these limitations, the study’s methodological strengths position it as high quality according to JBI appraisal.
Livingstone et al. (2021)
Livingstone and colleagues explored alcohol intake patterns and stroke risk. The exposure—alcohol consumption—was self-reported, which introduces potential bias due to underreporting, particularly among heavy drinkers. However, the study employed detailed alcohol-use categories, allowing nuanced risk modelling across consumption levels.
The cohort was large and demographically diverse, and stroke outcomes were validated through national medical registries. Confounder control was extensive, addressing demographic, socioeconomic, lifestyle, and clinical factors. Analytical methods, including multivariable regression and stratified analyses, were well executed and transparently reported.
A strength of this study was its challenge to long-standing assumptions about the “protective effect” of moderate alcohol consumption by applying more rigorous categorization and updated analytical frameworks.
The primary limitation lies in measurement validity due to self-reported alcohol intake; misclassification may attenuate associations. Despite this, the study demonstrated strong adherence to JBI criteria and was appraised as moderate–high quality.

Miguet et al. (2021)
Miguet et al. examined the relationship between physical activity and stroke risk using both accelerometer and questionnaire data. The dual-method exposure measurement strengthened the validity of physical activity estimates, allowing the study to triangulate objective and subjective data. Accelerometer-collected intensity and duration metrics enhanced precision.
The study utilized a large sample, a clearly defined cohort, and validated stroke outcome data. Confounders, including sedentary time, BMI, diet, socioeconomic status, and smoking, were comprehensively adjusted for, reducing bias.
Its statistical approach included dose–response modelling and subgroup analysis, which aligned with best practices. Ethical approval and data handling procedures met research standards.
Limitations included limited control for seasonal variation in physical activity—participants measured in winter differ significantly from those measured in summer. Additionally, accelerometer wear-time compliance can introduce measurement variability.
Overall, the study showed strong methodological rigor and was appraised as high quality.
Paterson et al. (2018)
Paterson et al. conducted a cohort study exploring Mediterranean diet adherence and stroke incidence among UK women. The study used a validated FFQ to measure dietary intake and calculated adherence scores using established Mediterranean diet scoring systems. Stroke outcomes were reliably identified through health databases, meeting JBI criteria for valid outcome measurement.
Confounder adjustment was extensive and included behavioral factors, biological determinants, and socioeconomic status. The statistical analysis used hazard ratios and incorporated sensitivity checks.
The strength of the study lies in its precise operationalization of dietary patterns rather than individual nutrients, reflecting real-world dietary behavior.
However, the major limitation is the female-only sample, restricting generalizability to men. Additionally, dietary self-reporting may introduce misclassification bias. Despite these limitations, the study adhered well to rigorous cohort methodology and was appraised as high quality.

Rutten-Jacobs et al. (2018)
This cohort study investigated gene–lifestyle interactions in early stroke onset, offering a sophisticated exploration of genetic and behavioral correlates. Genetic risk was measured using polygenic risk scores derived from validated genome-wide association studies, providing robust exposure measurement. Lifestyle factors, diet, smoking, physical activity—were assessed via standardized questionnaires.
The study design was strong, with a large sample drawn from UK Biobank and long follow-up duration. Stroke outcomes were verified through clinical registries.
Analytical strength was evident in the modelling of gene–environment interactions using advanced statistical techniques. Confounder control was extensive.
Limitations included possible residual confounding and challenges in accurately capturing complex lifestyle behaviors. Genetic predisposition is only partially understood, and lifestyle factors may correlate with unmeasured variables.
Despite these limitations, the study demonstrated exceptional methodological depth and was appraised as high quality.
Shi et al. (2025)
Shi et al. examined outdoor environmental exposure and stroke incidence, using objective environmental monitoring paired with participant lifestyle data. Exposure to outdoor light and temperature was measured using environmental sensors, considerably strengthening measurement accuracy compared with self-report methods.
The large cohort sample and validated stroke outcomes contributed to a robust study framework. Confounding variables, including air pollution, socioeconomic status, and physical activity—were incorporated into the analysis.
The primary limitation stemmed from seasonal and meteorological variations, which are difficult to adjust for fully; outdoor time differs considerably across seasons and weather patterns. Measurement precision may vary due to device calibration or wear-time inconsistency.
Despite these challenges, the methodological design met JBI criteria effectively and was appraised as moderate–high quality.


Threapleton et al. (2015)
This prospective cohort study investigated dietary fiber intake and stroke mortality. Dietary fiber was measured using validated dietary assessment instruments, allowing precise categorization across intake levels. Stroke outcomes were derived from national mortality statistics, ensuring objective outcome measurement.
The study sample was large and representative of the UK adult population. Confounding control included lifestyle, biomedical, and socioeconomic variables.
The statistical model employed multivariable Cox regression with sensitivity analyses, strengthening causal inference.
The main limitation involved self-reported dietary data, which may be subject to recall bias or misestimation. Additionally, dietary assessments were taken at baseline, potentially failing to capture long-term dietary changes during the follow-up period.
Despite these limitations, the study was methodologically sound and appraised as high quality.
Tong et al. (2019)
Tong et al. conducted a cohort study comparing vegetarian and non-vegetarian dietary patterns in relation to stroke risk. The study clearly defined dietary categories using validated food-frequency questionnaires. Stroke outcomes were measured using national health records, ensuring reliability.
Strengths included a large sample size and the ability to differentiate stroke subtypes (ischemic vs hemorrhagic). Confounding variables such as smoking, BMI, and socioeconomic factors were thoroughly adjusted for.
Limitations involved variability within vegetarian diets; some vegetarians consumed highly processed foods, reducing conceptual clarity. Misclassification of diet groups is also possible due to self-report measures.
Nevertheless, the study applied rigorous cohort methodology, robust statistical analysis, and clear reporting, leading to a moderate–high quality appraisal.




4.6.5 JBI Appraisal Table for Quantitative Studies	
	JBI Criteria
	Zha
	Don
	Liv
	Mig
	Pat
	Rut
	Shi
	Thr
	Ton

	Clear research objective
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Appropriate cohort design
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Adequate sample size
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Valid exposure measurement
	✓
	✓
	Partial
	✓
	✓
	✓
	✓
	✓
	Partial

	Valid outcome measurement
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Confounders identified
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Confounder adjustment
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Follow-up completeness
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Appropriate statistical analysis
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Overall Quality
	High
	High
	Mod–High
	High
	High
	High
	Mod–High
	High
	Mod–High



4.7 Chapter Summary
This chapter outlines the data extraction and critical appraisal processes used in this systematic literature review. A structured extraction form was used to gather key characteristics from ten included studies. The CASP Qualitative Checklist and JBI Cohort Checklist enabled rigorous evaluation of methodological quality across qualitative and quantitative designs. The review identified one qualitative study and nine quantitative cohort studies, all of which demonstrated moderate to high methodological quality. These studies provided robust evidence on the associations between lifestyle behaviors, dietary patterns, physical activity, sedentary time, and stroke incidence in UK adults. The next chapter (Chapter 5) will synthesize these findings, explore thematic patterns, and discuss implications for public health policy, practice, and future research.

CHAPTER 5: DATA ANALYSIS AND SYNTHESIS

5.1 Introduction to the Chapter 
For this review, the six-phase thematic analysis framework proposed by Braun and Clarke (2006) was adopted. This framework involves systematic familiarization with the data, generation of initial codes, development of candidate themes, review and refinement of themes, clear definition and naming of themes, and structured reporting of findings. A thematic synthesis approach was employed to integrate evidence from predominantly quantitative cohort studies alongside one qualitative study. This chapter outlines the analytical approach used, describes the characteristics of the included studies, and presents the emergent themes and sub-themes. The findings are critically synthesized to identify consistent patterns, contradictions, and contextual influences, forming the evidence base for the discussion and implications presented in Chapter 6. In doing so, this chapter moves beyond descriptive reporting to provide an interpretative analysis that enhances understanding of the complex relationships between lifestyle behaviors and stroke risk.
5.2 Thematic Analysis
Thematic analysis is a structured method to identify, analyze, and interpret recurring patterns across data. When applied to secondary data in systematic reviews to synthesize findings from heterogeneous qualitative and quantitative studies, this approach is commonly termed thematic synthesis (Thomas & Harden, 2008; Barnett-Page & Thomas, 2009). Its methodological roots blend elements of meta-ethnography and grounded theory, and guidance on transparent reporting for qualitative syntheses is provided by ENTREQ (Tong et al., 2012). This approach is widely used across health and social sciences to produce cross-study insights (McKenzie et al., 2021; Leeuwen et al., 2019; Hughes et al., 2022).
Three-stage synthesis is typically described as: (1) coding the findings of primary studies, (2) organizing these codes into descriptive themes, and (3) developing analytical themes that offer higher-order interpretation (Thomas & Harden, 2008; Leeuwen et al., 2019). Some sources describe variations, including four-stage models in meta synthesis contexts (Sezer & Can, 2022). Thematic synthesis thus supports integrating diverse study findings into cohesive interpretations applicable to patient experiences, quality of life, and disability-related topics (McKenzie et al., 2021; Leeuwen et al., 2019; Hughes et al., 2022). I selected thematic synthesis because it allows integration of epidemiological findings beyond isolated statistical results, supporting deeper interpretation of how lifestyle behaviors influence stroke risk. This approach also facilitates the identification of cross-cutting themes and contextual influences that may not be apparent through narrative or quantitative synthesis alone.
5.3 Data Analysis Tool 
For this review, the six-phase thematic analysis framework proposed by Braun and Clarke (2006) was adopted, which includes familiarization with the data, generation of initial codes, development of candidate themes, review and refinement of themes, clear definition and naming of themes, and final reporting. This framework was selected due to its transparency, flexibility, and suitability for use within systematic literature reviews. It enabled a structured yet iterative analytical process, allowing patterns to be identified across diverse quantitative and qualitative study designs. Importantly, the framework supports analytical rigor by encouraging reflexive engagement with the data and clear documentation of decision-making, thereby enhancing the credibility, dependability, and replicability of the synthesis.
5.4 Characteristics of the Identified Studies 
All ten studies included in this review were conducted in the United Kingdom and primarily employed prospective cohort designs. Nine studies analyzed quantitative data drawn from large population-based cohorts, including the UK Biobank, EPIC-Oxford, EPIC-Norfolk, and the UK Women’s Cohort Study. Sample sizes ranged from approximately 23,000 participants to over 400,000 participants, providing substantial statistical power and population representativeness. One qualitative study used focus groups to explore lifestyle beliefs and experiences following stroke.
The included studies examined a wide range of lifestyle exposures, including overall diet quality, Mediterranean and vegetarian dietary patterns, dietary fibre intake, physical activity patterns, sedentary behavior, sleep duration, outdoor exposure, alcohol consumption, and gene–lifestyle interactions. Stroke outcomes were consistently identified using validated hospital records and national mortality registries. Detailed study characteristics and methodological features are presented in the data extraction tables in the appendices.

5.5 Themes and Sub-themes Identified from Included Studies
	Theme
	Sub-theme
	Related Studies

	Diet quality and dietary patterns
	Healthy and balanced dietary patterns
	Paterson et al. (2018); Threapleton et al. (2015); Tong et al. (2019); Zhang et al. (2021)

	
	Stroke subtype variation by diet
	Threapleton et al. (2015); Tong et al. (2019); Zhang et al. (2021)

	Physical activity and movement behaviors
	Moderate-to-vigorous physical activity
	Shi et al. (2025); Miguet et al. (2021); Dong et al. (2024)

	
	Activity pattern distribution
	Shi et al. (2025); Dong et al. (2024)

	Sedentary behavior and time use
	Prolonged sedentary behavior
	Dong et al. (2024); Miguet et al. (2021)

	
	Time reallocation and substitution effects
	Dong et al. (2024); Shi et al. (2025)

	Lifestyle risk clustering and genetics
	Combined lifestyle risk profiles
	Livingstone et al. (2021); Rutten-Jacobs et al. (2018)

	
	Lifestyle–genetic interaction
	Rutten-Jacobs et al. (2018); Livingstone et al. (2021)

	Psychosocial and environmental influences
	Lifestyle beliefs and behavioral barriers
	Lawrence et al. (2010); Livingstone et al. (2021)

	
	Environmental and contextual exposure
	Miguet et al. (2021); Lawrence et al. (2010)



Theme 1: Diet Quality and Dietary Patterns
Sub-theme 1.1: Healthy and balanced dietary patterns
According to the studies included, higher overall diet quality emerged as a consistent and robust protective factor against stroke incidence. Paterson et al. (2018) demonstrated that greater adherence to the Mediterranean diet was associated with a significantly lower risk of incident stroke, particularly among women and individuals with elevated cardiovascular risk. This dietary pattern, characterized by high intakes of fruits, vegetables, whole grains, legumes, fish, and unsaturated fats, reflects a balanced nutritional profile rather than reliance on individual nutrients.
Similarly, Threapleton et al. (2015) reported that higher dietary fibre intake—especially cereal fibre—was inversely associated with total and ischemic stroke risk. The authors proposed plausible biological mechanisms, including improved lipid metabolism, enhanced glycemic control, and reduced systemic inflammation. These findings were further reinforced by Zhang et al. (2021), who used diet quality scores derived from UK Biobank data and found that individuals with higher overall diet quality experienced significantly reduced stroke incidence, even after extensive adjustment for sociodemographic, behavioral, and clinical confounders.
Tong et al. (2019) also contributed to this body of evidence by showing that individuals consuming plant- and fish-based diets exhibited more favorable cardiovascular profiles than meat eaters, supporting the broader notion that balanced, nutrient-dense dietary patterns are protective. Synthesizing these studies, it becomes evident that cumulative dietary behavior exerts a stronger influence on stroke risk than isolated food groups or nutrients.
From a public health perspective, this synthesis supports dietary guidelines that prioritize overall diet quality rather than reductionist approaches. The convergence of findings across multiple large cohorts strengthens confidence in the protective role of balanced dietary patterns in stroke prevention.
Sub-theme 1.2: Stroke subtype variation by diet
Despite the overall protective association between diet quality and stroke risk, several studies identified important variation in diet–stroke relationships by stroke subtype. Threapleton et al. (2015) observed that higher fibre intake was more strongly associated with reduced ischemic stroke risk than hemorrhagic stroke, suggesting differential biological pathways underpinning these outcomes. Similarly, Tong et al. (2019) reported that vegetarians experienced a higher incidence of hemorrhagic stroke despite lower rates of ischemic heart disease compared with meat eaters.
Zhang et al. (2021) further demonstrated heterogeneity in diet–stroke associations across stroke subtypes, indicating that dietary exposures may influence vascular integrity, blood pressure regulation, and coagulation mechanisms differently. These findings collectively suggest that restrictive dietary patterns, while beneficial for some cardiovascular outcomes, may inadvertently increase vulnerability to certain stroke subtypes, potentially due to micronutrient deficiencies such as vitamin B12 or long-chain omega-3 fatty acids.
Synthesizing this evidence highlights the complexity of dietary guidance for stroke prevention. While promoting healthy diets remains essential, these findings caution against overly restrictive dietary recommendations and emphasize the importance of nutritional balance to minimize unintended subtype-specific risks.
Theme 2: Physical Activity and Movement Behaviors
Sub-theme 2.1: Moderate-to-vigorous physical activity
Engagement in moderate-to-vigorous physical activity (MVPA) was consistently associated with reduced stroke risk across the included studies. Miguet et al. (2021) demonstrated that higher levels of physical activity were inversely associated with stroke incidence, independent of other lifestyle behaviors. Shi et al. (2025), using accelerometer-measured activity data, similarly found that individuals meeting recommended MVPA thresholds experienced significantly lower stroke risk.
Importantly, Shi et al. (2025) reported that individuals engaging in so-called “weekend warrior” activity patterns derived comparable stroke protection to those whose activity was evenly distributed throughout the week. Dong et al. (2024) further supported the protective role of MVPA, showing that reallocating sedentary time to higher-intensity activity was associated with meaningful reductions in stroke incidence.
Synthesizing these findings challenges traditional assumptions that daily structured exercise is essential for stroke prevention. Instead, the evidence suggests that achieving sufficient overall MVPA volume may be more important than activity frequency, with significant implications for the design of inclusive and feasible physical activity guidelines.
Sub-theme 2.2: Activity pattern distribution
Beyond total activity volume, the temporal distribution of physical activity was examined in several studies. Shi et al. (2025) found that the distribution of activity across the week did not significantly influence stroke risk once recommended MVPA levels were achieved. Dong et al. (2024) similarly emphasized total movement accumulation rather than rigid scheduling as the key determinant of stroke risk reduction.
These findings suggest that prescriptive recommendations focusing on daily activity may be unnecessarily restrictive and may limit adherence among individuals with occupational, caregiving, or time constraints. From a synthesis perspective, flexible activity recommendations that prioritize total movement rather than frequency may enhance population-level uptake and sustainability. Moreover, such flexibility aligns with real-world behavioral patterns and may reduce perceived barriers to engagement, particularly among socioeconomically disadvantaged groups. This evidence supports the reframing of physical activity guidance to emphasize achievable targets rather than idealized routines.
Theme 3: Sedentary Behavior and Time Use
Sub-theme 3.1: Prolonged sedentary behavior
Sedentary behavior emerged as a distinct and independent risk factor for stroke. Dong et al. (2024) demonstrated that prolonged sedentary time increased stroke risk regardless of whether individuals met physical activity guidelines, indicating that sedentary behavior operates through pathways separate from physical inactivity. Miguet et al. (2021) also reported adverse associations between inactivity-related behaviors and stroke incidence.
These findings are particularly important, as they challenge the assumption that physical activity alone is sufficient to offset the harms of prolonged sitting. Synthesizing this evidence underscores the need to conceptualize sedentary behavior as a separate behavioral target within stroke prevention strategies. Moreover, the evidence suggests that interventions focusing solely on increasing physical activity may overlook a substantial proportion of stroke risk attributable to excessive sedentary time. Addressing prolonged sitting through behavioral and environmental modifications may therefore be critical to effective prevention.
Sub-theme 3.2: Time reallocation and substitution effects
Using is temporal substitution modelling, Dong et al. (2024) demonstrated that reallocating sedentary time to light or vigorous physical activity, or to adequate sleep, was associated with significant reductions in stroke risk. Shi et al. (2025) supported this time-use perspective, showing that overall movement composition was more influential than rigid activity timing.
From a synthesis perspective, time-reallocation approaches are particularly promising, as they focus on realistic behavioral substitutions rather than complete elimination of sedentary behavior. This aligns with contemporary behavioral science and may enhance intervention feasibility and adherence. Furthermore, such approaches acknowledge the constraints of daily life, enabling individuals to make incremental changes without substantial lifestyle disruption. As a result, time-substitution strategies may be more sustainable and scalable within population-level stroke prevention initiatives.
Theme 4: Lifestyle Risk Clustering and Genetics
Sub-theme 4.1: Combined lifestyle risk profiles
Livingstone et al. (2021) demonstrated that unhealthy lifestyle behaviors frequently cluster, and that individuals with multiple adverse behaviors experienced substantially higher stroke risk than those with isolated risk factors. Rutten-Jacobs et al. (2018) similarly reported that cumulative lifestyle risk exerted a stronger influence on stroke incidence than individual behaviors alone.
Synthesizing these findings highlights the cumulative and synergistic nature of lifestyle risk. This evidence exposes the limitations of single-behavior interventions and supports comprehensive, multi-behavioral approaches to stroke prevention. Moreover, it suggests that interventions addressing multiple co-occurring behaviors may yield greater population-level benefits than strategies targeting behaviors in isolation. Such integrated approaches may also better reflect real-world behavioral patterns, enhancing both effectiveness and sustainability.
Sub-theme 4.2: Lifestyle–genetic interaction
Both Rutten-Jacobs et al. (2018) and Livingstone et al. (2021) demonstrated that adherence to healthy lifestyle behaviors significantly reduced stroke risk across all genetic risk categories. Notably, individuals with high genetic susceptibility who maintained healthy lifestyles had lower stroke risk than individuals with low genetic risk but unhealthy behaviors.
This synthesis directly challenges genetic determinism and reinforces the importance of modifiable behaviors in stroke prevention. Furthermore, these findings suggest that genetic information should be used to motivate, rather than replace, lifestyle-based prevention strategies. They also provide a strong ethical and practical justification for population-wide lifestyle interventions rather than narrowly focused, genetically targeted approaches alone. Additionally, the evidence supports integrating genetic risk communication within public health initiatives to enhance engagement without exacerbating stigma or health inequalities.


Theme 5: Psychosocial and Environmental Influences
Sub-theme 5.1: Lifestyle beliefs and behavioral barriers
The qualitative study by Lawrence et al. (2010) provided critical insight into psychosocial barriers that hinder lifestyle modification following stroke. Participants described confusion due to inconsistent health advice, limited family support, and psychological challenges such as depression and reduced motivation. Livingstone et al. (2021) further highlighted the role of behavioral and contextual factors in shaping adherence to healthy lifestyles at a population level.
Synthesizing these findings helps explain the gap between epidemiological evidence and real-world intervention effectiveness. Addressing psychosocial barriers is therefore essential to translating lifestyle evidence into practice. Moreover, the evidence suggests that interventions must incorporate behavioral support, clear communication, and social reinforcement to improve engagement. Without addressing these underlying barriers, even well-designed lifestyle interventions may fail to achieve sustained behavior change.
Sub-theme 5.2: Environmental and contextual exposure
Miguet et al. (2021) reported that excessive outdoor exposure was associated with an increased risk of stroke, potentially mediated by environmental stressors such as air pollution, temperature extremes, and prolonged exposure to adverse weather conditions. Using large-scale cohort data, the study suggested that environmental context may modify the relationship between lifestyle behaviors and vascular outcomes, indicating that outdoor time is not inherently protective in all circumstances. Lawrence et al. (2010) similarly emphasized the influence of environmental and contextual factors on lifestyle behaviors, highlighting how neighborhood characteristics, access to safe outdoor spaces, and environmental stressors can shape individuals’ capacity to engage in health-promoting activities.
Synthesizing these findings challenges simplistic assumptions that increased outdoor exposure is uniformly beneficial for cardiovascular and cerebrovascular health. Instead, the evidence underscores the need for context-sensitive public health guidance that accounts for environmental quality, urban design, and climate-related risks. Such an approach is particularly relevant in densely populated or polluted settings, where environmental exposures may undermine the benefits of otherwise healthy behaviors.
5.6 Chapter Summary
This chapter synthesized evidence from ten UK-based studies using a structured thematic analysis approach. Five overarching themes and multiple evidence-linked sub-themes were identified, demonstrating diet quality, physical activity, sedentary behavior, lifestyle risk clustering, genetic susceptibility, and psychosocial and environmental contexts collectively shape stroke risk. The synthesis indicates that modifiable lifestyle behaviors exert substantial protective effects, even among genetically high-risk individuals, while contextual and behavioral barriers influence intervention feasibility. Importantly, the findings highlight the need for integrated, multi-behavioral prevention strategies that account for both individual and environmental determinants of health. Together, these insights provide a robust and conceptually coherent foundation for the critical discussion, policy considerations, and public health implications explored in Chapter 6.



CHAPTER 6: DISCUSSION

6.1 Introduction to the Chapter
In this chapter, critically discuss the findings of this systematic literature review in relation to existing research, theoretical frameworks, and current public health practice. The discussion is structured around the key themes identified in Chapter 5, allowing for systematic comparison between the review findings and the wider evidence base on lifestyle-related stroke prevention. Examine areas of convergence and divergence, explore potential explanations for unexpected findings, and critically reflect on the strengths and limitations of both the included studies and the review methodology. This chapter aims to demonstrate how the findings contribute to knowledge and inform future research, policy, and practice.
6.2 Discussion of Key Findings 
6.2.1 Diet quality as a cornerstone of stroke prevention
One of the strongest and most consistent findings of this review is the association between higher overall diet quality and reduced stroke risk. Studies included in this review demonstrated that individuals adhering to healthier dietary patterns experienced significantly lower stroke incidence (Zhang et al., 2021; Paterson et al., 2018). This finding is highly consistent with the broader epidemiological literature, which identifies poor diet as a leading modifiable risk factor for stroke globally (GBD 2019 Risk Factors Collaborators, 2020).
The emphasis on overall diet quality rather than individual nutrients aligns with contemporary nutritional science, which recognizes that foods are consumed as part of complex dietary patterns (Mozaffarian, 2016). The findings support theoretical perspectives such as the socioecological model, which emphasize sustained behavioral patterns shaped by social and environmental contexts rather than isolated dietary choices. Importantly, the UK-based nature of the evidence strengthens its relevance to national dietary guidelines and stroke prevention strategies.

6.2.2 Mediterranean dietary patterns and population relevance
The protective association between Mediterranean diet adherence and stroke incidence reported by Paterson et al. (2018) is particularly noteworthy. This finding aligns with robust international evidence demonstrating the cardiovascular and cerebrovascular benefits of Mediterranean-style diets (Estruch et al., 2018; Sofi et al., 2014). However, its confirmation within the UK population is significant, as dietary patterns and food environments differ substantially from Mediterranean regions.
From a public health perspective, this finding suggests that the principles of the Mediterranean diet—rather than strict cultural replication—are transferable to non-Mediterranean settings. This supports current UK guidance promoting increased intake of fruits, vegetables, whole grains, and unsaturated fats. The observed sex-specific effects also raise important questions about biological and behavioral differences that warrant further investigation.
6.2.3 Complexity and risk within restrictive dietary patterns
While most dietary findings were protective, this review also identified important complexity. Tong et al. (2019) reported an increased risk of hemorrhagic stroke among vegetarians, despite lower ischemic heart disease risk. This finding appears counterintuitive and challenges the assumption that plant-based diets are universally protective.
Similar concerns have been raised in previous research regarding potential micronutrient deficiencies associated with restrictive diets, particularly vitamin B12, iodine, and long-chain omega-3 fatty acids (Appleby and Key, 2016). These nutrients play roles in vascular integrity and neurological function, which may be particularly relevant to hemorrhagic stroke risk. This finding underscores the importance of dietary adequacy and balance, suggesting that public health messaging should avoid overly simplistic promotion of exclusionary diets without appropriate nutritional support.
6.2.4 Dietary fibre as a mechanistic link to stroke reduction
The consistent association between higher dietary fibre intake and reduced stroke risk observed in this review (Threapleton et al., 2015) aligns strongly with meta-analytic evidence (Aune et al., 2017). Fibre may reduce stroke risk through multiple biological pathways, including improved lipid metabolism, reduced systemic inflammation, enhanced insulin sensitivity, and favorable effects on gut microbiota (Reynolds et al., 2019).
The prominence of cereal fibre in reducing ischemic stroke risk is particularly relevant to UK dietary patterns, where whole-grain consumption remains below recommended levels. These findings reinforce the public health importance of promoting fibre-rich foods as a practical and achievable strategy for stroke prevention.
6.2.5 Physical activity as a flexible but essential protective behavior
Physical activity emerged as a robust protective factor against stroke across the included studies. Both self-reported and accelerometer-derived data demonstrated that engagement in moderate-to-vigorous physical activity (MVPA) was associated with reduced stroke incidence (Miguet et al., 2021; Shi et al., 2025). This finding is consistent with longstanding evidence and supports current WHO and UK Chief Medical Officers’ guidelines (UK CMO, 2019).
A particularly important contribution to this review is the finding that activity pattern may be less important than total activity volume. Shi et al. (2025) demonstrated that “weekend warrior” patterns conferred similar stroke risk reduction to regularly distributed activity. This challenges traditional assumptions embedded in health promotion messaging and supports more flexible, inclusive approaches that may improve population-level adherence.
6.2.6 Sedentary behavior as an independent and underestimated risk
In contrast to physical activity, sedentary behavior was identified as an independent risk factor for stroke. Dong et al. (2024) demonstrated that prolonged sedentary time increased stroke risk even among individuals meeting physical activity guidelines. This finding is consistent with emerging evidence that sedentary behavior exerts harmful metabolic effects independent of exercise (Ekelund et al., 2016).
The use of is temporal substitution modelling adds substantial value by demonstrating that replacing sedentary time with light activity, vigorous activity, or adequate sleep can meaningfully reduce stroke risk. This supports a time-use perspective of health behavior and highlights the need for public health strategies that promote “sitting less” alongside “moving more”.

6.2.7 Lifestyle clustering and cumulative exposure
This review provides strong evidence that lifestyle behaviors cluster and that cumulative exposure to unhealthy behaviors substantially increases stroke risk (Livingstone et al., 2021). This finding is consistent with behavioral epidemiology research demonstrating synergistic effects of lifestyle risk factors (Spring et al., 2012).
From a theoretical standpoint, this supports the application of integrated behavior change frameworks such as the COM-B model, which recognizes that behaviors share underlying determinants including motivation, opportunity, and capability (Michie et al., 2011). It also highlights the limitations of single-behavior interventions and reinforces the need for multi-component prevention strategies.
6.2.8 Gene–lifestyle interaction and public health implications
One of the most compelling findings of this review is the evidence that healthy lifestyle behaviors can substantially mitigate genetic risk for stroke (Rutten-Jacobs et al., 2018). Individuals with high genetic susceptibility who adhered to healthy lifestyles had lower stroke risk than individuals with low genetic risk but unhealthy behaviors.
This finding aligns with similar evidence in cardiovascular disease prevention (Khera et al., 2016) and challenges deterministic interpretations of genetic risk. From a policy perspective, it supports population-wide lifestyle interventions rather than stratified approaches based solely on genetic profiling, which may inadvertently widen health inequalities.
6.2.9 Psychosocial barriers and real-world feasibility
The qualitative findings from Lawrence et al. (2010) provide critical insight into why lifestyle interventions may fail despite strong epidemiological evidence. Participants described confusion due to inconsistent advice, limited family involvement, and psychological challenges following stroke.
These findings align with behavior change theory, particularly the COM-B and theory of planned behavior frameworks, which emphasize self-efficacy, perceived control, and social support (Ajzen, 1991; Michie et al., 2011). The inclusion of qualitative evidence strengthens this review by grounding epidemiological findings in lived experience and highlighting the importance of supportive, family-centred interventions.
6.2.10 Environmental context and unintended risk
Environmental exposure emerged as a complex and less intuitive determinant of stroke risk. Miguet et al. (2021) found that excessive time spent outdoors was associated with increased stroke risk, potentially due to air pollution, heat exposure, or socioeconomic confounding. While this contrasts with evidence on the benefits of green space exposure, it highlights the importance of contextual factors and cautions against overly generalized assumptions.
This finding aligns with ecological models of health, which emphasize the interaction between individuals and their environments, and underscores the need for context-sensitive public health guidance.
6.2.11 Critical reflection on the evidence base
Despite the overall consistency of findings, several limitations within the evidence base must be acknowledged. The predominance of observational designs limits causal inference, and self-reported dietary and lifestyle measures introduce potential recall bias. Additionally, UK Biobank participants are healthier and less socioeconomically deprived than the general population, which may limit generalizability (Fry et al., 2017). These limitations highlight the need for cautious interpretation and further longitudinal and interventional research.
6.3 Strengths and Limitations of the Review 
A major strength of this review is its rigorous systematic methodology, guided by PRISMA standards and supported by critical appraisal using CASP and JBI tools. The exclusive focus on UK-based studies enhances contextual relevance and policy applicability. The use of thematic synthesis allowed integration of diverse quantitative and qualitative evidence, facilitating a nuanced and theory-informed interpretation of findings.
However, several limitations should be acknowledged. Restricting inclusion to UK-based studies limits international generalizability. The reliance on observational evidence limits causal inference, and heterogeneity in exposure measurement constrained direct comparison across studies. Potential publication bias and residual confounding may also have influenced findings. Nevertheless, these limitations are inherent to the existing evidence base and do not undermine the overall contribution of the review.
6.4 Chapter Summary 
In this chapter, I critically discussed the findings of this systematic literature review in relation to existing evidence, theory, and public health practice. The discussion demonstrated that diet quality, physical activity, sedentary behavior, lifestyle clustering, genetic susceptibility, psychosocial factors, and environmental context collectively shape stroke risk. While the findings largely align with established research, they also reveal important complexities and contextual considerations. This chapter provides a robust foundation for the conclusions and recommendations presented in the final chapter.



CHAPTER 7: RECOMMENDATIONS AND CONCLUSION

7.1 Introduction to the Chapter 
In this final chapter, I present the recommendations and overall conclusion of this systematic literature review. Drawing exclusively on the findings synthesized in Chapters 5 and 6, the chapter outlines the implications of the review for public health practice, policy, and future research related to lifestyle-based stroke prevention among adults in the United Kingdom. Detailed and evidence-informed recommendations are provided, structured into clear sub-sections to reflect best practice in flagship SLR dissertations. The chapter concludes by restating the research topic and question, summarizing the main findings, highlighting their significance, and reflecting on the overall contribution of this study.
7.2 Implications of the Findings 
7.2.1 Implications for stroke prevention and public health
The findings of this review have important implications for stroke prevention within the UK public health context. The evidence demonstrates that modifiable lifestyle behaviors—particularly diet quality, physical activity, sedentary behavior, and behavioral clustering—play a central role in influencing stroke risk. This reinforces the view that strokes are, to a significant extent, preventable through sustained lifestyle modification.
7.2.2 Implications for equity and population-wide approaches
The finding that healthy lifestyle behaviors mitigate stroke risk even among individuals with high genetic susceptibility highlights the importance of population-wide prevention strategies rather than genetically targeted approaches alone. This has implications for reducing health inequalities, as lifestyle-based interventions can be implemented broadly across communities when appropriately supported and tailored.


7.3 Recommendations for Practice 
7.3.1 Recommendations for healthcare professionals
Healthcare professionals should prioritize the promotion of overall diet quality rather than focusing solely on individual nutrients or restrictive dietary patterns. Dietary advice should emphasize balanced, fibre-rich diets and ensure nutritional adequacy, particularly for individuals following vegetarian or plant-based diets. Clinicians should also recognize the importance of reducing sedentary behavior alongside promoting physical activity.
7.3.2 Recommendations for public health programs
Public health interventions should adopt flexible physical activity messaging, acknowledging that achieving recommended activity levels—regardless of weekly distribution—confers meaningful protective benefits. Stroke prevention programs should address clusters of lifestyle behaviors through integrated interventions rather than isolated behavior change strategies.
7.3.3 Recommendations for supportive and person-centred care
Interventions should incorporate psychosocial support, involve family members where appropriate, and provide consistent, clear guidance to enhance motivation, adherence, and long-term behavior change.
7.4 Recommendations for Future Research 
7.4.1 Methodological recommendations
Future research should prioritize longitudinal and interventional designs to strengthen causal inference regarding lifestyle behaviors and stroke risk. This is particularly important for sedentary behavior and time-use substitution, where evidence is emerging but remains limited.
7.4.2 Subgroup and contextual research
Further research should explore sex-specific and subgroup differences in lifestyle-related stroke risk, as identified in this review, to inform more tailored prevention strategies. Greater attention should also be paid to socioeconomically disadvantaged populations.
7.4.3 Implementation-focused research
Additional qualitative and mixed-methods research is recommended to better understand psychosocial, cultural, and environmental barriers to lifestyle change. Future studies should also evaluate how integrated, multi-behavior interventions can be effectively implemented in real-world healthcare and community settings.
7.5 Conclusion 
7.5.1 Restatement of the research topic and question
This systematic literature review explored the impact of lifestyle behaviours on stroke incidence among adults in the United Kingdom. The review was guided by the research question: How do lifestyle behaviors, including diet, physical activity, sedentary behavior, and related factors, influence the risk of stroke among UK adults?
7.5.2 Summary of main findings
Through a rigorous systematic review and thematic synthesis of ten UK-based studies, this review identified that modifiable lifestyle behaviors play a decisive role in shaping stroke risk. Higher overall diet quality, balanced dietary patterns, increased physical activity, and reduced sedentary behavior were consistently associated with lower stroke incidence. Conversely, clustering of unhealthy behaviors substantially increased stroke risk. Importantly, adherence to healthy lifestyles mitigated stroke risk even among individuals with high genetic susceptibility.
The review also highlighted important complexities, including subtype-specific dietary risks and the influence of psychosocial and environmental factors on the feasibility of lifestyle change. These findings demonstrate that while lifestyle modification is highly effective, its success depends on behavioral context, support, and sustainability.
7.5.3 Significance and contribution of the study
The significance of this review lies in its synthesis of high-quality, UK-specific evidence, offering findings that are directly relevant to national public health policy and practice. By integrating quantitative and qualitative evidence, the review provides a nuanced understanding of both the effectiveness and the challenges of lifestyle-based stroke prevention.
7.5.4 Concluding statement
In conclusion, this review demonstrates that stroke prevention in the UK should prioritize integrated, flexible, and person-centred lifestyle interventions. The findings reinforce that stroke is largely preventable through modifiable behaviors and that effective prevention requires consideration of cumulative risk, behavioral feasibility, and contextual factors. This study provides a robust foundation for informing practice, guiding future research, and supporting the development of effective public health strategies aimed at reducing the burden of stroke.
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Appendix A: Characteristics of Included Studies
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	Key Findings
	Limitations

	Lawrence et al. (2010)
	Qualitative focus groups
	34
	Adults post-stroke, UK
	Lifestyle beliefs & behaviors
	Perceived lifestyle influence
	Semi-structured focus groups
	Identified barriers to lifestyle change following stroke
	Small sample, subjective accounts

	Zhang et al. (2021)
	Cohort study
	365,000+
	UK adults aged 40–70
	Diet quality & lifestyle
	Incident stroke
	UK Biobank measures
	Higher-quality diets associated with lower stroke risk
	Self-report diet data

	Dong et al. (2024)
	Cohort study
	300,000+
	UK adults
	Sedentary time
	Ischemic stroke incidence
	Accelerometer & lifestyle data
	Sedentary behavior increased stroke risk
	Observational limitations

	Livingstone et al. (2021)
	Cohort study
	250,000+
	Middle-aged UK adults
	Alcohol intake
	Stroke & CVD outcomes
	Lifestyle questionnaires
	Moderate alcohol not protective
	Self-report bias

	Miguet et al. (2021)
	Cohort study
	180,000+
	Older UK adults
	Physical activity
	Stroke incidence
	Accelerometer, PA questionnaires
	Higher PA reduced stroke risk
	PA may be mismeasured

	Paterson et al. (2018)
	Cohort study
	23,000
	UK women
	Mediterranean diet
	Incident stroke
	FFQ dietary assessment
	Strong diet–stroke association
	Women-only sample

	Rutten-Jacobs et al. (2018)
	Cohort study
	400,000
	UK adults
	Genetic & lifestyle factors
	Early-onset stroke
	Genetic profiling
	Healthy lifestyle reduced genetic risk
	Residual confounding

	Shi et al. (2025)
	Cohort study
	220,000+
	UK adults
	Outdoor time
	Stroke incidence
	Environmental sensors
	More outdoor time lowered risk
	Weather confounders

	Threapleton et al. (2015)
	Cohort study
	200,000+
	UK adults
	Dietary fibre intake
	Stroke mortality
	National diet data
	Higher fibre reduced stroke risk
	Dietary recall bias

	Tong et al. (2019)
	Cohort study
	50,000
	UK adults
	Vegetarian diet
	Ischemic stroke
	Dietary recall
	Vegetarians had mixed risk profile
	Uncontrolled diet variation




Appendix B: CASP Critical Appraisal of Lawrence et al. (2010)

	CASP Criteria
	Appraisal of Lawrence et al. (2010)

	Clear statement of aims
	✓ The study clearly stated its aim to explore lifestyle perceptions and behaviors following stroke. The rationale was well justified due to the importance of lifestyle modification in secondary stroke prevention.

	Appropriate qualitative methodology
	✓ A qualitative approach was appropriate to explore lived experiences, beliefs, motivations, and perceived barriers following stroke.

	Appropriate research design
	✓ Focus group discussions were suitable for encouraging shared reflection and discussion around lifestyle behaviors post-stroke.

	Appropriate recruitment strategy
	✓ Participants were purposively sampled from post-stroke populations, ensuring relevance to the research aim. However, sample diversity was limited, which may affect transferability.

	Rigorous data collection
	✓ Semi-structured group discussions generated rich data. Open-ended questions enhanced depth, although group conformity bias may have influenced some responses.

	Researcher reflexivity
	Partial – Some reflexive awareness was demonstrated, but limited detail was provided regarding how researchers’ backgrounds or assumptions influenced data interpretation.

	Ethical considerations
	✓ Ethical approval was obtained, and informed consent procedures were clearly described.

	Rigorous data analysis
	Partial – Thematic analysis was used and themes were logically presented with supporting quotations. However, limited detail was provided on analytical procedures, reducing transparency.

	Clear statement of findings
	✓ Findings were clearly presented, highlighting psychological, social, and environmental barriers to lifestyle change following stroke.

	Research value
	✓ The study adds value by providing insight into subjective and contextual influences on lifestyle behaviors often overlooked in quantitative research.

	Overall CASP judgement
	Moderate to High quality – Included in the review
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