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Purpose
This study aims to examine how lifestyle choices influence brain health in adults residing in the UK. It focuses on key modifiable behaviours, including diet, physical activity, substance use, sleep, and digital lifestyle, to understand their role in cognitive function and the risk of neurological decline.

Methods
A secondary research design was adopted using a systematic literature review approach. Relevant studies were identified through database searches and screened using predefined inclusion and exclusion criteria, following the PRISMA framework. A total of ten studies were included, comprising large-scale cohort studies, longitudinal analyses, cross-sectional research, and randomised controlled trials. The findings were synthesised using thematic analysis.

Findings
The analysis identified four key themes. First, positive lifestyle behaviours, such as physical activity and maintaining a healthy weight, were associated with improved brain structure and reduced brain ageing. Second, dietary patterns, particularly the Mediterranean and MIND diets, were linked to better cognitive outcomes and reduced risk of neurological disorders. Third, substance use, including smoking and alcohol consumption, was consistently associated with reduced brain volume and cognitive decline. Finally, digital lifestyle behaviours were found to indirectly affect brain health through poor sleep and increased sedentary behaviour. Overall, the findings demonstrate that lifestyle behaviours have both protective and harmful effects on brain health.

Conclusion
The study concludes that brain health is strongly influenced by modifiable lifestyle factors and should be addressed through preventative, multi-behavioural approaches. Effective strategies require not only individual behaviour change but also supportive policy and environmental interventions. Promoting healthy lifestyles across the life course is essential to improving cognitive outcomes and reducing the burden of neurological disease in the UK.
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[bookmark: _Toc226717809]Introduction 

Brain health is increasingly recognised as a major public health concern, particularly in the context of ageing populations, rising rates of dementia, and increasing exposure to lifestyle-related risk factors. The brain is central to cognition, memory, emotional regulation, physical functioning, and everyday decision-making, making its protection essential for overall health, well-being, and quality of life (National Institute of Ageing, 2024). As Wang (2020) notes, brain health supports thinking, planning, problem-solving, and emotional stability throughout the life course. Although neurological decline has often been associated with ageing, growing evidence suggests that many aspects of brain health are influenced by modifiable lifestyle behaviours across the lifespan. Protecting brain health is therefore important not only for maintaining daily functioning and independence, but also for reducing the risk of neurological disease and cognitive decline (World Health Organization, 2025).

In the UK, behaviours such as poor diet, physical inactivity, smoking, alcohol use, inadequate sleep, and excessive screen time have become increasingly prevalent and are associated with a wide range of adverse physical and mental health outcomes (Everest et al., 2022). More recently, research has begun to demonstrate that these lifestyle choices also affect brain structure, cognitive functioning, and the risk of neurodegenerative conditions (Potashkin et al., 2025). This highlights the importance of examining brain health not only from a medical perspective but also from a preventative public health viewpoint. 

This chapter introduces the focus of the dissertation by defining the concepts of brain health and lifestyle choices, outlining the rationale for the study, and presenting the aim and objectives. In doing so, it establishes the foundation for exploring how lifestyle behaviours influence brain health among UK adults.

[bookmark: _Toc226717810]Brain health

The World Health Organisation (WHO, 2025) defines brain health as ‘the state of brain functioning across cognitive, sensory, social-emotional, behavioural and motor domains, allowing a person to realise their full potential over the life course, irrespective of the presence or absence of disorders.’ Recent research highlights the importance of protecting neurological health through lifestyle choices, indicating that 45% of dementia diagnoses can be prevented this way, and emphasising that it is not just an inevitable part of ageing (King’s Health Partners, 2024).  Neurological health conditions, such as stroke, migraine, Parkinson’s disease and dementia, represent 70% of the leading causes of disability worldwide, leading to 9 million deaths per year (WHO, 2025). 

[bookmark: _Toc226717811]Lifestyle choices
According to the NHS (n.d.), healthy living includes lifestyle choices such as a balanced diet, maintaining a healthy weight, getting sufficient sleep, regular exercise, and avoiding psychoactive substances (such as alcohol and drugs) and smoking. Unhealthy lifestyle choices, such as using drugs and misusing alcohol, smoking, sedentary life, lack of sleep, excessive screen time, and eating unhealthy foods, represent 40% of the causes of deaths in England and cost the NHS 268 billion per year. For instance, in the UK, one out of four adults has obesity (Surrey County Council, 2025). In England, 16% of the population still smoke, mainly concentrated in deprived areas, and women continue to smoke during pregnancy, exposing their children to risks. In terms of exercise, the UK population has a sedentary lifestyle, with only 45% of the population engaging in exercise (Steele, 2025). Related to alcohol misuse in 2023, 8,274 alcohol-specific deaths in England were recorded (Rehabs.uk, 2025). Excessive screen time leads to a sedentary lifestyle, unhealthy eating habits, and a lack of sleep, highlighting another issue in the UK where, according to data, 76% of adults' waking time is spent online (ITbrief, 2024). 

[bookmark: _Toc226717812]Rationale

Brain health underpins productivity, resilience, and overall well-being. With increasing reports of early cognitive decline and mental health difficulties among UK adults, understanding how daily lifestyle behaviours influence brain function has become a critical public health priority (Occhipinti et al., 2023). Lifestyle factors such as diet, physical activity, sleep, screen time, and substance misuse have been shown to affect neuroplasticity, cognitive performance, and emotional regulation (Henry et al., 2019; Khan et al., 2025; Thompson et al., 2019). For example, alcohol misuse is a notable concern in the UK. National surveys indicate that more than half of adults drink alcohol regularly, with many demographic groups surpassing recommended limits (NHS Digital, 2024). Evidence from the UK Biobank (2025) demonstrates how other risk factors, such as diet, exercise, and sleep, negatively affect the brain, for example, leading to Alzheimer’s disease. This study, therefore, aims to fill a critical evidence gap by synthesising recent UK-focused research on how combined lifestyle choices affect brain health in adults aged 18 and over.

[bookmark: _Toc226717813]Aim

[bookmark: OLE_LINK7][bookmark: OLE_LINK8]To explore how various lifestyle choices, such as diet, physical activity, sleep, substance use, and screen time, affect brain health and cognitive function in UK adults aged 18 and above. 

[bookmark: _Toc226717814]Objectives:

· Discuss daily lifestyle choices, such as diet, physical activity, sleep, substance use, and screen time, among UK adults. 
· Explain the factors that influence UK adults’ lifestyle choices.   
· Analyse how lifestyle choices, such as diet, physical activity, sleep, substance use, and screen time, influence the brain in UK adults.
· To offer suggestions for encouraging healthy lifestyle choices and brain health among UK adults. 

[bookmark: _Toc226717815]Chapter Summary
This chapter has introduced the dissertation by outlining the significance of brain health and the growing importance of lifestyle behaviours as modifiable influences on neurological and cognitive outcomes. It has defined the key concepts of brain health and lifestyle choices, demonstrating that behaviours such as diet, physical activity, sleep, substance use, and screen time are central to understanding long-term brain function and disease risk.
The chapter has also established the rationale for the study, highlighting the increasing public health relevance of lifestyle-related brain health in the UK. In addition, it has presented the overall aim and objectives of the dissertation, which guide the analysis of how lifestyle choices affect brain health in UK adults.
Overall, Chapter 1 provides the foundation for the dissertation by framing the topic, clarifying its importance, and setting the direction for the chapters that follow.




[bookmark: _Toc226717816]Structure of the dissertation

This dissertation is organised into five chapters.

Chapter 1 introduces the topic of brain health and outlines the importance of lifestyle choices in shaping cognitive and neurological outcomes in UK adults. It presents the rationale for the study, defines the key concepts of brain health and lifestyle choices, and sets out the aim and objectives of the dissertation.

Chapter 2 provides the background to the study. It examines the historical development of knowledge about the brain, introduces the theoretical framework, and explores the international and UK context of lifestyle-related brain health. This chapter also considers relevant public health policies and prevention strategies.

Chapter 3 explains the methodology used in the study. It outlines the secondary research design, the systematic literature review approach, the search strategy, the inclusion and exclusion criteria, the PRISMA-guided study selection process, the thematic analysis, and the ethical considerations.

Chapter 4 presents and discusses the findings from the selected studies. The analysis is organised into four key themes covering lifestyle behaviours and brain structure, diet and neuroprotection, substance use and neurocognitive decline, and the indirect role of digital lifestyle, sleep, and sedentary behaviour in brain health.

Chapter 5 presents the final recommendations and conclusion. It summarises the dissertation’s main findings, discusses their implications for practice, policy, and future research, and concludes by reflecting on the significance of lifestyle factors in promoting brain health among UK adults.








[bookmark: _Toc226717817]CHAPTER 2: BACKGROUND

[bookmark: _Toc226717818]Introduction 

This chapter outlines the historical and theoretical foundations of brain health, alongside the international and UK-specific context in which lifestyle behaviours influence neurological outcomes. It draws on global evidence, theoretical frameworks, and national policy initiatives to situate the study within a broader public health perspective.

[bookmark: _Toc226717819]Historical background

Interest in the brain dates back thousands of years. Early references to brain function can be found in ancient Egyptian medical texts such as the Edwin Smith Papyrus (c. 1700 BCE), which linked head injuries to behavioural and physiological changes (Breasted, 1930). These early observations laid the foundation for later developments in neuroscience. Greek and Roman scholars further advanced the understanding of the brain. Hippocrates identified the brain as the centre of intelligence and sensation, while Galen’s anatomical studies contributed significantly to early neuroanatomy (Clarke and Dewhurst, 1996). The development of neurology as a scientific discipline accelerated during the 17th century through the work of Thomas Willis, who systematically studied brain structure and function (Finger, 2000). By the late 19th and early 20th centuries, advances in experimental science, including studies on electrical activity and localisation of brain function by researchers such as Broca and Wernicke, deepened understanding of cognition, language, and behaviour (Glickstein, 2014).

Contemporary perspectives on brain health extend beyond internal structure and function to include the role of environmental and lifestyle factors. Modern definitions emphasise the brain’s ability to function effectively across cognitive, emotional, and behavioural domains throughout the life course (World Health Organization, 2022). Increasingly, research highlights that lifestyle behaviours such as diet, physical activity, sleep, and social engagement play a significant role in maintaining brain resilience and reducing the risk of neurodegenerative disease (Beddington et al., 2008; Livingston et al., 2020).



[bookmark: _Toc226717820]Theoretical background  


This study uses Social Learning Theory (Bandura, 1977) as a framework for understanding how lifestyle behaviours are developed and maintained. According to this theory, individuals learn behaviours through observation, imitation, and reinforcement. Observational learning suggests that individuals adopt behaviours, such as healthy eating or physical activity, by observing others and recognising the associated benefits. Retention and reproduction involve remembering and replicating these behaviours, while motivation is influenced by perceived rewards, such as improved well-being or social approval. A key concept within this theory is self-efficacy, which refers to an individual’s belief in their ability to successfully perform a behaviour. Higher levels of self-efficacy are associated with a greater likelihood of maintaining healthy lifestyle habits. This is particularly relevant in the context of brain health, as sustained behavioural change is required to achieve long-term benefits. Social Learning Theory is therefore useful in explaining how lifestyle choices are shaped not only by individual decisions but also by social environments, cultural norms, and behavioural reinforcement (Figure 1). 
[image: A diagram of a triangle
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Figure 1: Social Learning Theory (Bandura, 1977) framework. 

[bookmark: _Toc226717821]International context

Brain health is a growing global public health concern. According to the World Health Organization (2025), neurological conditions, including dementia, stroke, and Parkinson’s disease, account for approximately 70% of disability worldwide and contribute to nearly 9 million deaths annually. Dementia alone affects over 55 million people globally, with around 10 million new cases each year, and is projected to rise to over 150 million by 2050. These trends highlight the urgent need for preventative strategies. Increasing evidence suggests that a significant proportion of dementia cases may be linked to modifiable lifestyle factors, reinforcing the importance of public health interventions targeting behaviour change.

[bookmark: _Toc226717822]The Blue zone

A useful example of lifestyle’s influence on brain health is the concept of Blue Zones. The concept of Blue Zones refers to specific geographic regions where populations experience exceptional longevity and lower rates of chronic disease than global averages. These areas were identified through demographic research examining patterns of longevity and the prevalence of centenarians (Buettner, 2008). These are regions of the world, including Sardinia (Italy), Okinawa (Japan), Nicoya (Costa Rica), Icaria (Greece), and Loma Linda (USA), where populations live longer and experience lower rates of chronic disease and cognitive decline (Klein, 2022) (Figure 2). Research indicates that individuals in these regions maintain strong cognitive health into older age, with notably low prevalence of dementia.

Common characteristics across Blue Zone populations include diets rich in plant-based foods, regular physical activity integrated into daily life, strong social connections, a sense of purpose, and effective stress management. These findings support the argument that brain health is shaped by lifestyle patterns rather than isolated behaviours, and that prevention is achievable through sustained behavioural practices.
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Figure 2: Blue Zones areas (Klein, 2022). 
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(Buettner, n.d.)

On an international scale, the Blue Zones concept has shaped public health perspectives and policies in various countries, particularly where governments and health organisations aim to tackle chronic illnesses and an ageing population. For instance, in the United States, the Blue Zones Project applies these principles through community-wide interventions. These include collaboration among local governments, workplaces, and educational institutions to redesign environments to promote physical activity, improve access to healthy food, and strengthen social connections (Buettner 2008; Blue Zones Project 2026).
This perspective marks a shift towards preventive, population-level strategies, recognising that sustainable improvements in health outcomes, including brain health, require supportive social and environmental conditions rather than reliance on individual behaviour change alone.

[bookmark: _Toc226717823]Lifestyle-related health issues in the UK 

In the UK, lifestyle-related health issues remain a significant public health concern. Rising rates of obesity, physical inactivity, smoking, alcohol use, and sedentary behaviour continue to drive poor health outcomes and place increasing pressure on healthcare services. These behaviours are also closely linked to cognitive decline, mental health difficulties, and an elevated risk of neurological conditions, including dementia.

Importantly, these health behaviours are not evenly distributed across the population. There are clear health inequalities, with individuals living in more deprived areas experiencing higher rates of smoking, poor diet, physical inactivity, and reduced access to health-promoting resources. This contributes to a widening gap in healthy life expectancy, highlighting the need for both behavioural and structural interventions.

[bookmark: _Toc226717824]NHS 10–Year Health Plan

Regarding lifestyle choices, the ‘Fit for the Future’ NHS 10–Year Health Plan (2025) outlines how healthcare in England will change over the next ten years to support populations in adopting healthy lifestyle choices. Its main goal is to build a system that is more patient-centred, effective, and sustainable. 
The plan is based on three major shifts. First, care will shift from hospitals to community settings, with more services provided in neighbourhood centres and patients’ homes.
Second, the NHS will transition from analogue to digital, adding tools like a single patient record, an enhanced NHS App, and the use of AI to improve efficiency and accessibility.
Third, it prioritises prevention over treatment, with the goal of detecting sickness early and reducing long-term health issues.
The goal is to eliminate health inequities by halving the healthy life expectancy disparity between richer and poorer areas. The strategy also involves workforce reforms, improved use of innovation, and greater integration of services at the local level. Overall, the policy aims to improve the NHS by increasing access, emphasising prevention, and leveraging technology to provide more tailored and efficient care.

In response, UK health policy has increasingly shifted towards prevention and early intervention. The Fit for the Future: 10 Year Health Plan for England (Department of Health and Social Care, 2024) emphasises a transition ‘from sickness to prevention’, aiming to empower individuals while also addressing the wider determinants of health. A central goal of the plan is to reduce inequalities and increase healthy life expectancy across all population groups.

The strategy sets out a range of policy measures targeting key lifestyle risk factors. These include reducing smoking and vaping, particularly among young people; tackling obesity through restrictions on unhealthy food marketing and improved nutritional standards; promoting physical activity; and addressing harmful alcohol consumption. Public health campaigns against smoking are coordinated efforts to reduce tobacco use and its associated health risks. Smoking is a leading cause of preventable death globally, linked to diseases such as lung cancer, cardiovascular disease, and chronic respiratory conditions (WHO, 2023). The plan also highlights the expansion of mental health services and early intervention strategies, recognising the interconnection between physical, mental, and neurological health.

In addition, national initiatives such as the NHS Better Health () campaign aim to support behaviour change at the individual level by encouraging healthier eating, increased physical activity, weight management, and smoking cessation. These campaigns reflect a growing recognition that lifestyle behaviours are central to long-term health outcomes, including brain health and the prevention of cognitive decline.

However, contemporary policy increasingly acknowledges that individual responsibility alone is insufficient. Effective public health strategies require structural and environmental changes that make healthy choices more accessible and sustainable. This includes improving access to affordable nutritious food, designing urban environments that encourage active lifestyles, and implementing regulatory measures on tobacco, alcohol, and unhealthy food products.


[bookmark: _Toc226717825]Sustainable Development Goal 3 (SDG 3)

[bookmark: OLE_LINK13][bookmark: OLE_LINK14]This approach aligns with global public health frameworks, including Sustainable Development Goal 3 (SDG 3), which aims to ensure healthy lives and promote well-being for all at all ages (United Nations, 2015). It focuses on reducing deaths, tackling diseases, improving mental health, and providing universal access to healthcare (United Nations,2025). It also reflects international models such as the Blue Zones framework, which emphasise the importance of shaping environments that support healthier behaviours at a population level. Overall, the UK context demonstrates a clear shift towards a preventative, multi-level approach, recognising that brain health is influenced not only by individual lifestyle choices but also by broader social, economic, and environmental determinants.

[bookmark: _Toc226717826]Chapter Summary

This chapter has provided an overview of the historical, theoretical, and contextual foundations underpinning the study of lifestyle behaviours and brain health. It traced the evolution of understanding of the brain from early medical observations to contemporary perspectives that emphasise the role of environmental and lifestyle factors in maintaining cognitive and neurological functioning. The chapter also introduced Social Learning Theory as a theoretical framework, highlighting how lifestyle behaviours are shaped through observation, reinforcement, and self-efficacy, and how these processes influence the adoption and maintenance of health-related behaviours. At an international level, the chapter demonstrated that neurological conditions represent a significant and growing global health burden, with increasing evidence linking modifiable lifestyle factors to the prevention of cognitive decline. The concept of Blue Zones further illustrated how integrated lifestyle choices can support longevity and brain health at a population level. Within the UK context, the chapter highlighted the prevalence of lifestyle-related health challenges and the associated inequalities that influence health outcomes. It also examined current policy responses, particularly the shift towards prevention and early intervention reflected in the NHS 10-Year Health Plan and national public health campaigns. These initiatives emphasise the importance of addressing both individual behaviours and wider structural determinants of health. Overall, this chapter establishes that brain health is shaped by a complex interaction of behavioural, social, and environmental factors. This provides a strong foundation for the subsequent chapter, which outlines the methodological approach for systematically examining the relationship between lifestyle choices and brain health among UK adults.
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[bookmark: _Toc226717828]Introduction

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]This chapter outlines the methodology used to investigate how lifestyle choices affect brain health in UK adults. Since this study aimed to synthesise and critically examine existing evidence rather than collect new data, a secondary research design was adopted. More specifically, the study used a systematic literature review to identify, select, and analyse relevant research published in peer-reviewed journal articles. This approach was appropriate because it enabled the integration of findings from multiple studies and supported a broader understanding of how lifestyle factors such as diet, physical activity, sleep, substance use, and screen time influence brain health.

[bookmark: _Toc226717829]Research Design

The study employed a secondary research methodology, drawing exclusively on previously published academic literature. Secondary research is useful when the purpose is to review and interpret existing knowledge on a topic, identify patterns across studies, and develop a more comprehensive understanding of a research problem (Mathew, 2022). In this dissertation, a systematic review approach was selected because it provides a structured and transparent method for searching, screening, and analysing existing literature (Prill et al., 2021). 

This method was particularly suitable for the present study because the relationship between lifestyle behaviours and brain health is multidimensional and has been examined across a range of study designs, including cross-sectional studies, cohort studies, and randomised controlled trials. Bringing these studies together allowed the dissertation to compare findings, identify common themes, and assess the extent to which lifestyle choices may either protect or harm brain health in UK adults.

[bookmark: _Toc226717830]Search Strategy and Databases

A systematic search was carried out to identify relevant literature. The search focused on studies examining the relationship between modifiable lifestyle factors and brain health in UK adults. Electronic databases were used because they provide access to peer-reviewed academic studies and health-related research. The main databases searched were PubMed, ProQuest, and Google Scholar. These databases were selected because they contain a wide range of health, psychology, neuroscience, and public health literature.

Searches were conducted using combinations of keywords and Boolean operators such as AND and OR to refine the results. The search terms included: ‘brain health’, ‘cognitive function’, ‘lifestyle choices’, ‘diet’, ‘physical activity’, ‘exercise’, ‘sleep’, ‘sedentary behaviour’, ‘screen time’, ‘digital lifestyle’, ‘smoking’, ‘alcohol’, ‘substance use, ‘UK adults’, and ‘United Kingdom’. Example search strings included: ‘brain health’ AND ‘UK adults’ AND ‘diet’, ‘cognitive function’ AND ‘physical activity’ AND ‘United Kingdom’, and ‘sleep’ AND ‘screen time’ AND ‘brain health’ AND ‘UK’. 

The search process aimed to be comprehensive but focused, ensuring that the studies selected were directly relevant to the dissertation aim. After the database searches were completed, titles and abstracts were screened for relevance, followed by a full-text review of the remaining articles.

[bookmark: _Toc226717831]Inclusion and Exclusion Criteria

To ensure consistency and relevance, clear inclusion and exclusion criteria were applied during the screening process.

[bookmark: _Toc226717832]Inclusion criteria

Studies were included if they met the following criteria:


· They were primary research studies published in peer-reviewed journals.
· They were published from 2015 onwards to ensure the evidence was current.
· They focused on adults aged 18 years and over, with a focus on the adult UK population.
· They examined one or more modifiable lifestyle factors, including diet, physical activity, sleep, screen time, smoking, alcohol use, or other substance use.
· They included outcomes related to brain health, brain structure, cognition, or dementia risk;
· They were written in English;
· They focused on participants living in the United Kingdom or used UK-based datasets such as the UK Biobank.

[bookmark: _Toc226717833]Exclusion criteria

Studies were excluded if they:

· were secondary research, such as literature reviews, scoping reviews, meta-analyses, books, opinion pieces, reports, or websites;
· were published before 2015;
· focused on non-UK populations;
· focused exclusively on participants with diagnosed neurological disorders or severe psychiatric conditions, where the condition itself may confound the effect of lifestyle factors on brain health;
· included participants under the age of 18;
· were not written in English;
· did not examine both a lifestyle factor and a brain health or cognitive outcome.

[bookmark: _Toc226717834][bookmark: OLE_LINK3][bookmark: OLE_LINK4]Study Selection Process

The study selection process was conducted in a structured, systematic manner, in line with the PRISMA flowchart (PRISMA, 2020). Initially, all records identified through database searching were collated, and duplicate studies were removed to ensure accuracy in the screening process. Subsequently, the titles and abstracts of the remaining studies were reviewed against the predefined inclusion and exclusion criteria. Studies that met the initial criteria were then retrieved in full and assessed in greater detail for eligibility.

A PRISMA flow diagram was used to illustrate each stage of the selection process, including the number of records identified, screened, excluded, and included in the final review. This enhanced the transparency and reproducibility of the methodology.

Following the screening and eligibility assessment, a total of 10 studies were selected for inclusion in the review. The final sample comprised a range of study designs, including large-scale cohort studies, longitudinal analyses, cross-sectional studies, and randomised controlled trials. The inclusion of diverse methodological approaches strengthened the analysis by allowing for comparison across different types of evidence and provided a more comprehensive understanding of how lifestyle factors influence brain health.




Identification of studies via databases 


Records removed first screening:
Duplicate records removed  (n = 50)
Records marked as ineligible by location outside the UK (n = 50)
Records removed as secondary research (n = 100)
Records identified from*:
Databases (n = 3)
PubMed (9 results)
ProQuest (46 results) 
Google scholar (4,930 results) 
Total: 4985



Identification







Records screened
(n = 50)
Records excluded**
(n = 20 as not matching the study’s aim)





Reports sought for retrieval
(n = 30)
Records excluded (n = 10 as studies have participants outside the UK)


Screening



Reports excluded:
Reason 1 (n = 10 as based on systematic review)


Reports assessed for eligibility
(n = 20)







Studies included in review
(n = 10)


Included







[bookmark: _Toc226717835]Data Extraction

Once the final studies were selected, key information was extracted systematically from each article. This included the author and year of publication, study aim, methodology, sample size, population characteristics, lifestyle factor examined, and main findings relating to brain health (Schmidt et al., 2021). This information was then organised into a summary table (see chapter four) to support comparison across studies and to provide a clear overview of the evidence base.

The use of a structured data extraction process improved consistency and ensured that the most relevant information from each study was captured. It also supported the thematic analysis by enabling patterns, similarities, and differences between studies to be identified more clearly.

[bookmark: _Toc226717836]Data Analysis

The selected studies were analysed using thematic analysis, drawing on the framework proposed by Braun and Clarke (2006). Thematic analysis was appropriate for this dissertation because it allows the researcher to identify and interpret recurring patterns of meaning across a dataset. In the context of this study, it enabled the synthesis of findings from diverse types of primary research and facilitated the organisation of evidence into coherent themes.

The analysis followed the six stages outlined by Braun and Clarke. First, the selected studies were read several times to achieve familiarity with the data. Second, initial codes were generated by identifying repeated ideas and significant findings within the literature, such as physical activity, diet quality, smoking, alcohol use, sleep disruption, and screen-based sedentary behaviour. Third, these codes were grouped into broader categories. Fourth, the categories were reviewed and refined to ensure they accurately reflected the evidence. Fifth, the final themes were defined and named. Finally, the themes were written up in an analytical narrative linked to the dissertation aim and objectives.

Through this process, four main themes were identified: lifestyle behaviours and structural brain health, diet and neuroprotective mechanisms, substance use and neurocognitive decline, and digital lifestyle, sleep, and sedentary behaviour as indirect pathways to brain health deterioration. Thematic analysis therefore provided a structured but flexible way of interpreting the evidence and linking the findings to wider public health concerns.

[bookmark: _Toc226717837]Ethical Considerations

As this dissertation used secondary data only, no direct contact with participants took place, and no new personal data were collected. For this reason, formal NHS or institutional ethical approval was not required in the same way as for primary research involving human participants. However, ethical considerations remained important throughout the research process.

First, the study relied only on published, peer-reviewed sources, ensuring that the research was based on credible and ethically conducted studies. Second, all sources were referenced appropriately to maintain academic integrity and avoid plagiarism. Third, care was taken to represent the original findings of the included studies accurately and fairly, without misinterpretation or selective reporting. Finally, the researcher remained aware of the limitations of secondary research, particularly the fact that conclusions are dependent on the quality and design of the original studies.

Therefore, although this dissertation did not involve direct ethical risks to participants, it was still conducted in accordance with key ethical principles of honesty, transparency, respect for intellectual property, and responsible reporting.

Chapter Summary

In summary, this chapter has outlined the methodological approach used in the dissertation. A secondary research design based on a systematic literature review was adopted to examine how lifestyle choices affect brain health in UK adults. Relevant studies were identified through systematic database searching, screened using clear inclusion and exclusion criteria, and analysed using Braun and Clarke’s thematic analysis framework. Ethical considerations appropriate to secondary research were also addressed. This methodology provided a rigorous and appropriate foundation for the findings and discussion presented in Chapter 4.

 




[bookmark: _Toc226717838]CHAPTER 4: RESULTS AND DISCUSSION


[bookmark: _Toc226717839]Introduction 

This chapter presents the findings from the selected literature and discusses their significance in relation to the dissertation's aim, which is to examine how lifestyle choices affect the brain health of UK adults. Drawing on a systematic review of relevant studies, the chapter synthesises evidence from large-scale epidemiological research, longitudinal studies, and experimental designs to identify key patterns and relationships. The analysis of the included studies identified four interrelated themes: the relationship between lifestyle behaviours and structural brain health; the role of diet in cognitive and neurological health; the effects of substance use on brain ageing and cognitive decline; and the influence of sleep, sedentary behaviour, and digital lifestyles on brain health. Together, these themes demonstrate that brain health is shaped by multiple modifiable factors across the life course and that everyday lifestyle choices can have both protective and harmful effects on neurological functioning. The table below provides the key characteristics of the study included in the systematic literature review. 

RESULTS

	Author/s and year of publication 
	Aims 
	Methodology and sample size 
	Key Findings 

	1 
Mulugeta et al. (2022)
	The relationship between genetic dementia risk and a healthy lifestyle in relation to brain morphometry, and whether lifestyle modifications influence the effects of increased genetic risk.
	Linear regression models to examine associations between:
Genetic risk for Alzheimer’s disease, 
healthy lifestyle score, and
Neuroimaging outcomes derived from MRI (brain morphometry).
Sample Size
Total sample: 25,894 dementia-free adults
Age range at baseline: 37–73 years. 

	Healthy lifestyle adherence (non-smoking, BMI <30, regular physical activity, healthy diet) was associated with:
-Higher total brain, grey matter, and hippocampal volumes, and
lower white matter hyperintensity volume.
-These beneficial lifestyle associations were observed regardless of age or genetic risk, with no significant gene–lifestyle interaction detected.
-Among lifestyle components, non-smoking and maintaining a healthy weight showed the strongest and most consistent associations with favourable brain outcomes.
The findings suggest that lifestyle factors support brain health independently of inherited dementia risk.

	2 Chang et al. (2024)
	To determine whether alcohol use and cigarette smoking are associated with the same or different MRI‑based brain measures, and whether their effects on the brain are additive or interactive
	The study used 36,309 UK Biobank participants with multimodal brain MRI data. 

They analysed 354 images including global and regional brain volumes, cortical thickness/area, subcortical volumes and magnetic susceptibility, and white‑matter microstructure measures from diffusion MRI. 

Alcohol exposure was measured by the number of drinks per week over the past year. Smoking exposure was measured in pack-years, which considers how long and how much a person has smoked. 

Demographics, head size, imaging site/date, motion, socioeconomic variables, vascular risk factors, and genetic principal components were all considered.
	Both alcohol and smoking were associated with reduced total brain, grey matter, and white matter volumes; each additional drink per week was linked to a 451 mm³ decrease in total brain volume, and each pack year to a 159 mm³ decrease 1.8.
Across regional measures, 97% of significant alcohol associations and 100% of significant smoking associations were in directions interpreted as reduced brain health

	3 
Linli et al. (2023)
	To investigate relationships between three smoking parameters (smoking status, lifetime amount, and duration of abstinence), brain grey matter volume (GMV), and cognitive functions, and to test whether brain structure mediates smoking–cognition associations
	Sample: 33,293 UK Biobank participants with structural MRI (aged 44–81) 
Imaging: Total for 166 brain regions. 
Smoking: 7 groups (current, relapsed, ex‑, current light, ex‑light, very light, never) plus pack‑years and quit duration as continuous measures. 
Cognition: 7 tests (reaction time, symbol digit substitution, paired‑associate learning, etc.) 
Comparison of tests for cognition vs smoking parameters; mediation models age, sex, BMI, alcohol, site, etc. 
	Lower brain volume in smokers: All smoker groups except very‑light smokers had significantly smaller total brain grey matter volume (GMV) than never‑smokers; current smokers showed the largest deficit 
Higher pack‑years were strongly associated with lower total and regional brain grey matter volume (GMV), especially thalamus; longer quit duration was positively associated with brain grey matter volume (GMV) and partially reversed differences. 
Cognitive differences: Current smoking, higher pack‑years, and shorter abstinence were linked to slower reaction time, poorer symbol digit substitution, and lower paired‑associate learning scores 

	4 Zhang et al. (2024) 
	This large UK Biobank study examines how naturally occurring dietary patterns, defined by what people like to eat, relate to mental health, cognition, brain structure, blood biomarkers and genetics in older adults.

Aim
To identify data‑driven dietary subtypes from food‑liking questionnaires and test how these patterns associate with mental health, cognitive function, blood/metabolic markers, brain MRI traits and genetic variation in a large population sample
	Participants: 181,990 UK Biobank adults with food‑liking data (mean age 70.7 years) 
Diet subtypes: Principal component analysis on 140 food/beverage items, then hierarchical clustering, yielding four patterns: starch‑free/reduced‑starch, vegetarian, high‑protein/low‑fiber, and balanced. 
Outcomes: Mental‑health scales, 4–6 cognitive tests, 229 blood/metabolic biomarkers, gray‑matter volume and white‑matter integrity
	Balanced diet best overall: The balanced subtype had better mental health, higher well‑being and favourable cognitive performance compared with the other three subtypes. 
Unhealthy high‑protein/low‑fiber pattern: This group showed more mental‑health symptoms, higher risks of anxiety, depression and stroke, and lower grey‑matter volume and white‑matter integrity in multiple regions than the balanced group. 
Vegetarian pattern: Associated with higher risks of some mental‑health symptoms and disorders, and distinct brain and biomarker profiles; genetic analyses suggested higher polygenic risk for several mental disorders in this group. 

A data‑driven, population‑level analysis suggests that a balanced dietary pattern is associated with better brain structure, cognition, mental health, blood biomarkers and lower genetic/clinical risk compared with more restricted or unbalanced patterns, especially high‑protein/low‑fiber diets.

	5 Shi et al. (2025) 
	This prospective multi‑cohort study compares multiple dietary patterns and ultra‑processed food intake in relation to major brain disorders (dementia, stroke, Parkinson’s disease, depression, anxiety), and explores biological pathways linking diet to brain health.

Aim

To systematically compare 10 healthy dietary patterns and ultra‑processed food (UPF) intake with incident risk of five major brain disorders, and to identify metabolic, ageing, inflammatory, and structural brain mechanisms that may mediate these associations 
	Prospective analysis in UK Biobank (n=169,916, median follow‑up 10.5 years). 
Exposure: Scores for 10 dietary patterns (e.g., Mediterranean, DASH, MIND, AHEI, plant‑based, planetary health, low‑fat, low‑carb, gut‑microbiota, inflammatory index) and % energy from UPF 
Outcomes: Incident dementia, stroke, Parkinson’s disease, depression, anxiety from linked records; plus cognition (HRS/CLHLS) and MRI, metabolomics, proteomics, ageing markers, BMI
	MIND diet most protective: Higher MIND adherence lowered risk of dementia, stroke, depression, and anxiety, but not Parkinson’s disease in UK Biobank; benefits for mood and cognition replicated in US and Chinese cohorts. 
Other healthy patterns: Most healthy diets reduced depression and anxiety; several (MedDiet, DASH, AHEI, PHDI, DI‑GM) also reduced stroke, while dementia protection was clearest for MIND and a healthy low‑carb pattern. 
Ultra‑processed foods harmful: Higher UPF intake increased risk of dementia, Parkinson’s disease, depression, and anxiety

	6. Hoogen et al. (2025)
	This UK Biobank study aim to examine whether objectively measured physical activity and fitness relate to how ‘old’ the brain looks, using MRI‑based brain age (BrainAGE). 
	BrainAGE model trained on UK Biobank participants and applied to a sample of 10,874 adults.
Brain measure: Machine‑learning BrainAGE derived from cortical and subcortical MRI features. 
Physical activity: Wrist accelerometer–measured moderate‑intensity activity; self‑reported PA also assessed.
Analyses: Associations between PA/fitness and BrainAGE. 
	Moderate, objectively measured physical activity and good cardiovascular/fitness profiles are each linked to a “younger” structural brain in mid–late life. 

	7 Yiallourou, S. et al. (2026)
	To examine how reallocating time between sleep, physical activity, and sedentary behaviour across the day relates to incident dementia risk, treating behaviours as inter‑related parts of a 24‑hour composition
	87,490 participants from UK Biobank participants with 7‑day wrist accelerometer; mean age 63 years, 56% women.
24‑h behaviours: Accelerometer‑defined sleep duration, sedentary time, light and moderate‑to‑vigorous physical activity; analysed with compositional data analysis to model time‑reallocation effects.

	Short sleep duration has been associated with diminished cognition, reduced brain volumes, and a higher risk of developing dementia.

	8 Shannon et al. (2021)
	This study aims to analyse the adherence  of Mediterranean diet with/without physical activity in UK adults at risk of dementia and its outcomes
	24‑week, randomised controlled trial with three. variables: Control, MedDiet, and MedDiet+PA 
Participants: 108 adults, 55–74 years, 
Intervention:
Personalised web platform with ‘Eating Well’ (MedDiet) and ‘Moving More’ (Physical Activity) modules, goal‑setting and monitoring. 
Group sessions (4 sessions over 12 weeks) using behaviour‑change techniques. 
Food vouchers (£30/week) to support MedDiet foods. 
	Greater adherence to the Mediterranean diet (MedDiet) and increased physical activity (PA) are recommended strategies to promote healthy brain aging and lower the risk of dementia. 

	9 Topiwala et al. (2017)
	To determine whether moderate alcohol consumption is associated with favourable, adverse, or no effects on:
Brain structure (hippocampal atrophy, grey/white matter)
Cognitive performance and decline over time
	30‑year prospective cohort study (1985-2015) with repeated measures of alcohol intake and cognition, plus MRI at the end. 
Sample size: 550 men and women with mean age 43 civil servants in Whitehall (London)
	Even moderate alcohol consumption is associated with hippocampal atrophy and faster cognitive decline, with no cognitive benefit from light–moderate drinking.

	10 Sohn et al. (2021)
	This UK study looked at how smartphone addiction relates to sleep quality in young adults aged 18 to 30.
	Conducted at King’s College London in early 2019, the study utilised validated tools (the Smartphone Addiction Scale) and an adapted Pittsburgh Sleep Quality Index to assess smartphone addiction and sleep quality, respectively.
	This study provides robust evidence that smartphone addiction is prevalent and detrimental to sleep quality among young adults in the UK, with important implications for public health messaging, clinical awareness, and future research into behavioural addictions related to technology use.




[bookmark: _Toc226717840]Overarching Themes

The analysis identified four overarching themes as shown in the table below: 

	Overarching Themes

	Theme 1 
	Lifestyle behaviours have measurable effects on brain structure

	Theme 2
	Diet and neuroprotective mechanisms

	Theme 3
	Substance use and neurocognitive decline

	Theme 4
	Digital lifestyle, sleep, and sedentary behaviour as indirect pathways to brain health deterioration



These themes highlight that brain health is shaped by interconnected behavioural patterns rather than isolated lifestyle factors.

[bookmark: _Toc226717841]Theme 1: Lifestyle behaviours have measurable effects on brain structure
The literature consistently demonstrates that positive lifestyle behaviours are associated with more favourable brain structure, while negative behaviours are linked to neurodegeneration and poor brain health. Mulugeta et al. (2022), using a large UK Biobank sample (n = 25,894), found that adherence to a healthy lifestyle, including non-smoking, healthy body weight, regular physical activity, and a balanced diet, was associated with higher total brain volume, greater grey matter and hippocampal volume, and reduced white matter hyperintensity. Importantly, these associations were independent of genetic risk for Alzheimer’s disease, suggesting that lifestyle factors can mitigate inherited vulnerability.Similarly, Hoogen et al. (2025), analysing 10,874 participants, demonstrated that objectively measured moderate physical activity was associated with a younger brain age, as measured through MRI-based BrainAGE modelling. The use of accelerometer data strengthens the validity of these findings by reducing self-report bias. In addition, physiological indicators such as lower BMI and improved cardiovascular fitness were associated with slower brain ageing, suggesting that both behavioural and physiological dimensions of lifestyle are relevant.
In contrast, harmful behaviours show clear negative associations. Chang et al. (2024), with a sample of 36,309 participants, found that both alcohol consumption and smoking were associated with reductions in total brain, grey matter, and white matter volumes. These findings were highly consistent, with nearly all significant associations indicating poorer brain health. Linli et al. (2023) further demonstrated that smoking was associated with reduced grey matter volume, particularly in the thalamus, and that these effects were dose-dependent. Collectively, these studies, particularly those based on large UK Biobank datasets, provide robust evidence that lifestyle behaviours have measurable effects on brain structure. While the predominance of cross-sectional designs limits causal inference, the consistency across studies strengthens confidence in the observed relationships.

[bookmark: _Toc226717842]Theme 2: Diet and Neuroprotective Mechanisms

Diet emerged as one of the most influential lifestyle factors affecting brain health. Zhang et al. (2024), using a very large sample of 181,990 UK adults, identified four dietary patterns and found that a balanced diet was associated with better cognitive function, improved mental health, and more favourable brain imaging outcomes. In contrast, a high-protein, low-fibre dietary pattern was associated with poorer mental health and reduced grey matter volume.

Stronger longitudinal evidence is provided by Shi et al. (2025), who followed 169,916 participants over 10.5 years. Their findings indicated that adherence to the MIND diet (Mediterranean Intervention for Neurodegenerative Delay) significantly reduced the risk of dementia, stroke, depression, and anxiety, while higher consumption of ultra-processed foods increased the risk of these conditions. Importantly, this study explored underlying mechanisms and found that metabolic improvements and slower biological ageing mediated these protective effects.

Experimental evidence is offered by Shannon et al. (2021), whose randomised controlled trial (n = 108) demonstrated that Mediterranean diet adherence, particularly when combined with physical activity, supports brain health and may reduce dementia risk. Although smaller in scale, this study provides important evidence of feasibility and real-world application. Together, these studies demonstrate that diet plays a central role in maintaining brain health, with balanced and Mediterranean-style diets offering significant protective benefits.


[bookmark: _Toc226717843]Theme 3: Substance Use and Neurocognitive Decline

Substance use, particularly smoking and alcohol consumption, is consistently associated with adverse brain outcomes. Chang et al. (2024) demonstrated that both alcohol and smoking independently contribute to reduced brain volume, with additive effects. Linli et al. (2023) further showed that higher smoking exposure is associated with reduced grey matter volume and poorer cognitive performance, including slower reaction time and impaired learning. Importantly, Linli et al. (2023) also found that longer smoking cessation was associated with partial recovery of brain volume, suggesting some degree of neuroplasticity. This highlights the importance of behavioural change interventions. Topiwala et al. (2017), in a 30-year longitudinal study (n = 550), found that even moderate alcohol consumption was associated with hippocampal atrophy and faster cognitive decline. Notably, there was no evidence of a protective effect of light drinking, challenging common assumptions about moderate alcohol use. These findings are highly consistent, indicating that substance use is a significant and modifiable risk factor for brain deterioration.

[bookmark: _Toc226717844]Theme 4: Digital Lifestyle, Sleep, and Sedentary Behaviour as Indirect Risk Pathways

An important emerging theme in the literature is the indirect impact of modern digital lifestyles on brain health, particularly through mechanisms such as poor sleep, reduced physical activity, and increased sedentary behaviour. While digital behaviours do not always directly affect brain structure, they influence intermediary factors that are strongly linked to neurological outcomes. For instance, Yiallourou et al. (2026), using a large UK Biobank sample (n = 87,490) and objective accelerometer data, found that shorter sleep duration was associated with reduced brain volume, impaired cognition, and increased risk of dementia. Their analysis highlights that sedentary activity caused by screen time reduces the time available for sleep and physical activity, affecting overall brain health.

Sohn et al. (2021) provide further insight into the behavioural mechanisms underpinning poor sleep. In their study of 1,043 young adults, smartphone addiction was significantly associated with poor sleep quality, with addicted individuals more likely to experience disrupted sleep patterns. Late-night smartphone use and prolonged screen exposure were key contributing factors.

Although Sohn et al. (2021) do not directly measure brain outcomes, their findings are critical when interpreted alongside Yiallourou et al. (2026). Together, these studies suggest a pathway whereby excessive digital engagement leads to sleep disruption, which in turn contributes to cognitive decline and increased dementia risk. Furthermore, increased screen time is associated with sedentary behaviour, reducing opportunities for physical activity, which has already been shown to protect brain structure (Hoogen et al., 2025). This theme highlights that digital lifestyle should not be viewed as an isolated factor but as part of a broader behavioural system. Its impact on brain health is primarily indirect, mediated through sleep deprivation and reduced physical movement. This represents a significant contemporary public health concern, particularly given the increasing prevalence of screen-based behaviours in the UK.

[bookmark: _Toc226717845]DISCUSSION
The findings of this study provide strong evidence that lifestyle behaviours play a significant role in shaping brain health outcomes in UK adults. When compared with the wider literature, the results demonstrate a high level of consistency, particularly in relation to physical activity, diet, substance use, and sleep. These findings highlight the importance of adopting a multidimensional approach to brain health promotion.
A key finding of this study is the protective role of physical activity and healthy lifestyle behaviours on brain structure and function. This aligns closely with broader evidence suggesting that physical activity enhances cognitive function and reduces the risk of dementia and neurodegenerative conditions (Potashkin et al., 2025). Large-scale epidemiological research further supports this, showing that individuals with higher levels of physical activity in midlife and later life have significantly lower risk of developing dementia (Marino et al, 2025). Similarly, evidence from Alzheimer’s organisations indicates that regular exercise may reduce dementia risk by up to 20% (Alzheimer’s Society, n.d.). These findings reinforce the results of Mulugeta et al. (2022) and Hoogen et al. (2025), confirming that lifestyle factors such as physical activity are not only associated with improved brain structure but also contribute to long-term neurological resilience. Importantly, the wider literature emphasises that physical activity is most effective when combined with other healthy behaviours, supporting the multidomain perspective identified in this study. 
Dietary habits also emerged as a critical determinant of brain health, and the findings of this study are strongly supported by existing research. Shi et al. (2025) demonstrated that adherence to the MIND diet reduces the risk of dementia and mental health disorders, which is consistent with public health evidence highlighting diet as a major modifiable risk factor for cognitive decline (Harvard T.H. Chan School of Public Health, 2023). Broader literature suggests that dietary patterns rich in fruits, vegetables, and healthy fats contribute to improved cognitive function and reduced neurodegeneration, while poor dietary habits increase the risk of chronic disease and brain dysfunction. The integration of metabolomic and ageing pathways in Shi et al. (2025) provides a deeper understanding of the biological mechanisms underpinning these relationships, aligning with wider research that links metabolic health and inflammation to brain ageing. This strengthens the conclusion that diet is not only associated with brain health but may actively mediate neurological outcomes through physiological processes.
The negative impact of substance use identified in this study is also widely supported in the literature. The findings from Chang et al. (2024), Linli et al. (2023), and Topiwala et al. (2017) demonstrate consistent associations between smoking, alcohol consumption, and reduced brain volume or cognitive decline. This aligns with wider epidemiological evidence indicating that harmful substance use contributes to neurodegeneration and raises the risk of dementia (Elonheimo et al., 2021). Importantly, the longitudinal findings of Topiwala et al. (2017), showing that even moderate alcohol consumption is associated with hippocampal atrophy, challenge common public perceptions regarding “safe” levels of alcohol use. This is consistent with emerging public health discourse that increasingly recognises alcohol as a risk factor for brain health rather than a neutral or protective behaviour. The evidence from Linli et al. (2023) suggesting partial reversibility following smoking cessation also aligns with wider literature on neuroplasticity, indicating that behavioural change remains beneficial even after prolonged exposure.
A particularly important contribution of this study is the identification of digital lifestyle as an indirect but significant influence on brain health. While fewer studies directly examine digital behaviours, the findings suggest that their impact operates through intermediary mechanisms, particularly sleep disruption and sedentary behaviour. This is strongly supported by wider research indicating that sleep plays a critical role in cognitive function and neurological health. For example, emerging evidence highlights that poor sleep is associated with reduced brain volume and increased dementia risk, and that sleep interacts closely with physical activity and sedentary patterns (Namsrai et al., 2023; Sewell, K.R. et al., 2021). 
The findings from Sohn et al. (2021), which connect smartphone addiction to poor sleep quality, offer an important behavioural explanation for these patterns. When considered alongside evidence that sedentary behaviour independently contributes to cognitive decline and brain atrophy, even in physically active individuals, it becomes clear that digital lifestyle represents a complex and emerging risk factor. Additional evidence indicates that prolonged sedentary behaviour is associated with metabolic dysfunction, vascular damage, and increased dementia risk (Gogniat et al., 2025). Therefore, digital behaviours should be understood not as isolated risks but as part of a broader behavioural system that reduces movement, disrupts sleep, and indirectly accelerates brain ageing. Overall, it can be stated that lifestyle factors play a significant role in bran health, having a reciprocal connection as well. 

[bookmark: _Toc226717846]Implications for Policy and Practice

The findings of this study support the need for integrated public health strategies that promote brain health across the life course. Evidence shows that lifestyle factors such as diet, physical activity, sleep, and substance use are key determinants of cognitive health and dementia risk (World Health Organization, 2025). Therefore, national health campaigns, including those led by the NHS, should provide clear and consistent guidance on adopting multiple healthy behaviours rather than focusing on single risk factors (Knox et al., 2017; Murtagh et al., 2020). 

From a practice perspective, healthcare professionals should adopt a preventative and holistic approach, encouraging patients to improve lifestyle behaviours collectively (NHS, 2025). For example, promoting physical activity is particularly important, as it has been shown to reduce the risk of dementia and support cognitive function (Alzheimer’s Society, n.d.). Similarly, dietary guidance should emphasise brain-protective patterns such as the MIND or Mediterranean diet, which have been associated with reduced cognitive decline (Harvard T.H. Chan School of Public Health, 2023; Pindus et al., 2022).

Policy interventions should also address the wider environmental factors that influence lifestyle choices. Structural approaches, such as improving access to green spaces, promoting active travel, and increasing availability of healthy foods, can support healthier behaviours at a population level (World Health Organization, 2025). In addition, workplace policies that reduce prolonged sitting and encourage movement may help reduce sedentary behaviour, which has been linked to poorer brain health outcomes.

An important implication of this study is the need to address digital lifestyle behaviours, particularly their indirect impact on brain health. Evidence suggests that excessive screen time is associated with poor sleep quality, which in turn increases the risk of cognitive decline (Sohn et al., 2021). Therefore, public health strategies should include education on sleep hygiene, responsible technology use, and reducing late-night screen exposure, especially among younger populations. Overall, these findings highlight the importance of shifting towards preventative, multi-behavioural approaches in both healthcare and policy (NHS, 2025). Addressing lifestyle factors collectively, alongside environmental and digital influences, is essential for improving brain health outcomes and reducing the future burden of dementia in the UK.

[bookmark: _Toc226717847]Strengths of this research

A key strength of this research is the use of a secondary research approach, which enabled the inclusion and synthesis of a large body of high-quality, peer-reviewed studies, based on the UK adult population (Wickham, 2019). Many of the studies analysed involved very large sample sizes, which enhances the reliability and generalisability of the findings to the UK adult population.

Another strength is the inclusion of studies employing objective measurement tools, such as MRI-based neuroimaging and accelerometer data, rather than relying solely on self-reported measures. This improves the accuracy of the findings, particularly in relation to brain structure, physical activity, and sleep behaviours (Johansen-Berg and Duzel, 2016). In addition, the use of different study designs, including cross-sectional, longitudinal, and randomised controlled trials, allowed for a more comprehensive understanding of the relationship between lifestyle factors and brain health.

This research also adopts a multidimensional perspective, examining a range of lifestyle factors including diet, physical activity, substance use, sleep, and digital behaviour. This holistic approach reflects the complexity of brain health and strengthens the study by demonstrating how these factors interact rather than operate in isolation (Fang et al., 2025; Rippe, 2018). Furthermore, the inclusion of recent and relevant studies ensures that the findings are up to date and aligned with current public health priorities (Lindsay Walker et al, 2019). 

[bookmark: _Toc226717848]Limitations of the research 

Despite these strengths, some limitations should be acknowledged. First, as a secondary research study, the findings are dependent on the quality and design of existing studies. 
There is also methodological variation across the studies reviewed, including differences in sample characteristics, measurement tools, and outcome variables. This may affect the comparability of findings and introduce potential inconsistencies in interpretation. In addition, some studies rely on self-reported data for behaviours such as diet, alcohol consumption, and physical activity, which may be subject to misreporting. Another limitation concerns population representativeness. Although UK Biobank studies have large sample sizes, participants tend to be healthier and more health-conscious than the wider population, which may restrict the applicability of the findings to more diverse or disadvantaged groups. Furthermore, research on digital lifestyle behaviours is still emerging, and there is currently limited longitudinal evidence examining their direct impact on brain structure and cognition. As a result, conclusions in this area are based largely on indirect associations, particularly through sleep and sedentary behaviour. Finally, since this study did not involve primary data collection, it was not possible to explore participants’ lived experiences or environmental factors influencing lifestyle choices in detail. Future research using qualitative or mixed-methods approaches could provide a more thorough understanding of behavioural patterns and their effects on brain health.

[bookmark: _Toc226717849]Chapter Summary

This chapter examined how lifestyle behaviours influence brain health in UK adults through the analysis of ten studies. Four key themes were identified: lifestyle behaviours and brain structure, diet and neuroprotection, substance use and cognitive decline, and the indirect effects of digital lifestyle, sleep, and sedentary behaviour. The findings show that positive behaviours, such as physical activity and a balanced diet, support brain health, while smoking, alcohol use, poor sleep, and sedentary lifestyles are associated with negative outcomes. The results are consistent with wider literature, reinforcing the importance of lifestyle as a modifiable determinant of brain health. Overall, the chapter highlights the need for preventative, multi-behavioural approaches in both policy and practice, while acknowledging limitations related to the use of secondary data.


[bookmark: _Toc226717850]CHAPTER 5: RECOMMENDATIONS AND CONCLUSION


[bookmark: _Toc226717851]Introduction 

This chapter presents the key recommendations arising from the findings and provides the overall conclusion of the dissertation. Drawing on the evidence discussed in Chapter 4, it outlines implications for policy, healthcare practice, and future research in relation to lifestyle behaviours and brain health in UK adults. The chapter also reflects on the significance of adopting a preventative and multi-level approach to improving brain health outcomes and reducing the future burden of neurological conditions.

[bookmark: _Toc226717852]Recommendations

Based on the findings of this study, several recommendations can be made for policy, practice, and future research.

At a policy level, there is a need for integrated public health strategies that address multiple lifestyle behaviours simultaneously rather than in isolation. National initiatives should promote combined messages around physical activity, healthy diet, sleep, and reduced substance use. Policies should also focus on reducing health inequalities by improving access to healthy food, safe spaces for physical activity, and preventative healthcare services.

In practice, healthcare professionals should adopt a holistic, preventive approach, supporting individuals in making sustainable lifestyle changes. This includes promoting regular physical activity, encouraging adherence to brain-protective diets such as the Mediterranean diet, supporting smoking cessation, and raising awareness of the risks associated with alcohol consumption. Greater emphasis should also be placed on sleep and digital behaviour, particularly among younger populations.

There is also a need for environmental and structural interventions, such as workplace policies that reduce sedentary behaviour, urban planning that encourages active lifestyles, and regulations on unhealthy food and harmful substances. These approaches can help make healthy choices more accessible and sustainable. 

For future research, more longitudinal and experimental studies are needed to better understand causal relationships, particularly regarding digital lifestyle behaviours. Additionally, qualitative research could provide deeper insight into how individuals experience and manage lifestyle behaviours in real-life contexts. Overall, promoting brain health requires a multi-level approach, combining individual behaviour change with supportive environments and effective policy interventions.

[bookmark: _Toc226717853]Conclusion

In conclusion, the research demonstrates that brain health in UK adults is strongly influenced by a range of interconnected lifestyle behaviours. The evidence consistently shows that positive behaviours, including regular physical activity, balanced dietary patterns, and healthy sleep habits, are associated with improved brain structure, cognitive function, and reduced risk of neurodegenerative conditions. In contrast, harmful behaviours such as smoking, alcohol consumption, poor diet, and prolonged sedentary activity are linked to brain atrophy, cognitive decline, and increased dementia risk. For instance, the study showed that alcohol consumption has a detrimental impact on the brain, leading to memory loss, cognitive decline and overall reduced brain volume. Importantly, this chapter highlights that these factors do not operate independently but interact within a broader behavioural system and a reciprocal connection. The identification of digital lifestyle as an indirect pathway to poor brain health, through its impact on sleep and physical inactivity, represents a significant contemporary contribution to the literature. In addition, the study highlighted that lifestyle factors can prevent neurocognitive diseases, such as dementia and cognitive decline, despite genetics. Evidence from the Blue Zones suggests that Lifestyle factors, especially diet, exercise, social networks, sense of belonging to the community, and motivation, can lead to longer life expectancy and longevity. In terms of theory, the study used Bandura’s social learning theory, highlighting the importance of learning through observations. This is particularly relevant to this study, as Bandura argued that we develop habits and healthy lifestyle factors by watching others and copying them. 
This reinforces the need to consider emerging lifestyle patterns alongside traditional risk factors. Overall, the findings support the conclusion that brain health is largely shaped by modifiable lifestyle behaviours, offering significant opportunities for prevention and intervention. 
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Blue zones are regions where a higher than usual number of
people live much longer than average.
There are five blue zone areas in the world.
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