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[bookmark: _Toc239920627]Abstract
Chronic Obstructive Pulmonary Disease (COPD) is a major respiratory condition affecting adults aged 40 years and above and creating substantial burdens in the United Kingdom (UK). This systematic review evaluated key risk factors, preventive measures and treatment patterns in this population. The objectives were to identify lifestyle, environmental and clinical risk factors, assess preventive measures including smoking cessation and vaccination, and examine treatment patterns. A systematic review was conducted using the PECO framework. Searches were undertaken in PubMed, Scopus and Google Scholar using predefined keywords. UK-based, English-language, peer-reviewed primary studies were selected according to eligibility criteria. Of 1,345 records identified, 10 studies were included. Data were extracted systematically, quality was assessed using CASP, and findings were synthesised narratively and thematically.
Findings showed that smoking was a modifiable risk factor, with current smoking associated with increased mortality, hospitalisation and emergency healthcare use. Air pollution was associated with COPD risk, while frailty, deprivation and comorbidities influenced outcomes. Self-management and pulmonary rehabilitation supported improvements in physical activity, exercise capacity and health status, although access and completion varied. Treatment patterns demonstrated opportunities to improve diagnosis, inhaler technique, medication review, prescribing and follow-up. Overall, COPD management requires an integrated, personalised and risk-based approach addressing behavioural, environmental and clinical factors. The review was limited by study heterogeneity, observational evidence, language and UK restrictions, and single-reviewer screening. Future UK research should examine integrated interventions, vaccination uptake, inequalities and outcomes.
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[bookmark: _Toc239920629]1.1 Introduction
Chronic Obstructive Pulmonary Disease (COPD) is a long-term, progressive respiratory condition characterised by persistent airflow limitation, chronic inflammation of the airways, and recurrent exacerbations that gradually impair lung function and quality of life (Jo et al., 2022). It is a preventable and treatable disease; however, it remains a leading cause of morbidity and mortality worldwide (Kang et al, 2026). COPD is strongly associated with long-term exposure to harmful particles or gases, most commonly tobacco smoke, although occupational exposure and environmental pollution also contribute significantly to disease development (Qian et al., 2023).
Due to age-related lung function decline and cumulative exposure to risk factors over time, the disease primarily affects people aged 40 years of age and older (Kang et al., 2026). Because of its high incidence, rising healthcare demand, and long-term impact on health services, COPD is acknowledged as a significant public health concern in the United Kingdom (UK) (Stone et al., 2023). Hospital admissions, long-term impairment, decreased productivity, and early mortality are all greatly impacted by it.
[bookmark: _Toc239920630]1.2 Background of the Study
COPD is a major chronic respiratory disorder affecting millions of people globally and nationally. In the UK, approximately 1.2 million individuals are diagnosed with COPD, while a substantial number of cases remain undiagnosed (Stone et al., 2023). It is estimated that around 2% of the general population and 5–10% of individuals aged 40 years and above are living with the condition (Hanlon et al., 2022). These figures indicate that COPD is significantly underdiagnosed, particularly in its early stages.
The primary risk factor for COPD is cigarette smoking, which accounts for approximately 70–80% of cases in the UK (Halpin, 2024). Long-term exposure to tobacco smoke causes chronic airway inflammation, narrowing of the airways, destruction of alveolar tissue, and irreversible lung damage, leading to a gradual decline in lung function (Lin and Li, 2023). However, COPD is a multifactorial disease, and smoking alone does not explain all cases. Additional risk factors include prolonged exposure to outdoor and indoor air pollution, occupational dust, chemical fumes, recurrent respiratory infections, and genetic conditions such as alpha-1 antitrypsin deficiency (Jo et al., 2022). Within the UK, these factors are particularly important because individuals living in socioeconomically deprived areas are more likely to experience higher smoking rates, poor housing conditions, greater exposure to environmental pollutants, and employment in occupations involving hazardous dust and chemicals, increasing their risk of developing COPD (Liu et al., 2025). Age is another significant determinant, as adults aged 40 years and above have accumulated many years of exposure to these harmful risk factors. At the same time, age-related physiological decline in lung function further increases susceptibility to the disease (Chakraborty et al., 2025). The interaction between ageing, cumulative smoking history, environmental exposures, and socioeconomic disadvantage contributes to both the development and progression of COPD, highlighting the need for targeted prevention strategies, early diagnosis, and interventions aimed at reducing health inequalities across the UK (Chakraborty et al., 2025).
Despite advances in healthcare, COPD remains frequently underdiagnosed or diagnosed at an advanced stage. Many patients present to healthcare services only after significant lung damage has already occurred, limiting the effectiveness of available interventions (Dona et al., 2023). This delayed diagnosis contributes to frequent exacerbations, poor quality of life, and increased healthcare utilisation. Preventive strategies such as smoking cessation programmes, vaccination against influenza and pneumococcal infections, and early detection through spirometry are strongly recommended in clinical guidelines (Stolz et al., 2022). However, implementation remains inconsistent across healthcare settings in the UK. Similarly, treatment approaches vary depending on disease severity, comorbidities, and healthcare accessibility, leading to differences in patient outcomes (Voulgareli et al., 2025).
[bookmark: _Toc239920631]1.3 Problem Statement
COPD continues to impose a substantial burden on the UK healthcare system despite the availability of established clinical guidelines. It is responsible for over 100,000 hospital admissions and approximately 30,000 deaths annually, significantly reducing patients' quality of life and placing considerable pressure on healthcare resources (Rajeh, 2022; Halpin, 2024). Although preventive measures such as smoking cessation and vaccination are widely recommended, their implementation and uptake among COPD patients remain inconsistent (Lin and Li, 2023). Similarly, variations in prescribing practices, access to pulmonary rehabilitation, and patient adherence contribute to inequalities in treatment outcomes across different regions of the UK (Voulgareli et al., 2025). While previous studies have examined individual aspects of COPD, such as specific risk factors, preventive interventions, or treatment strategies, there is limited UK-focused evidence that comprehensively synthesises these three components among adults aged 40 years and above, who are at greatest risk of developing the disease (Ambrosino and Bertella, 2018). Consequently, there is a need for a systematic review to critically evaluate and integrate the existing evidence on risk factors, preventive measures, and treatment patterns in this age group to identify gaps in current practice and inform future clinical decision-making, public health strategies, and policy development (Matera et al, 2023).
[bookmark: _Toc239920632]1.4 Aim of the Study
This study aims to systematically evaluate the risk factors, preventive strategies, and treatment patterns in COPD patients aged 40 years and above in the United Kingdom.
[bookmark: _Toc239920633]1.5 Objectives of the Study
The objectives of this study are:
· To identify the major lifestyle, environmental, and clinical risk factors associated with COPD in patients aged 40 years and above. 
· To assess the level of awareness and implementation of preventive measures, including smoking cessation and vaccination, among COPD patients. 
· To examine the current treatment patterns and management strategies used in the care of COPD patients in the United Kingdom. 
[bookmark: _Toc239920634]1.6 Research Question
What are the key risk factors, preventive measures, and treatment patterns in COPD patients aged 40 years and above in the United Kingdom?
[bookmark: _Toc239920635]1.7 Rationale of the Study
COPD remains a largely underdiagnosed condition, particularly among individuals aged 40 years and above, resulting in delayed interventions and poorer clinical outcomes (Hermosa et al., 2025). Although evidence-based clinical guidelines exist, there is significant variability in their implementation across healthcare settings in the UK, leading to inconsistent patient care (Stone et al., 2023). Smoking remains the most significant risk factor; however, environmental pollution, occupational exposure, and genetic predisposition also play important roles in disease development. A comprehensive understanding of these risk factors is essential for improving early detection and prevention strategies (Martinez et al., 2022).
Preventive measures such as smoking cessation interventions, vaccination programmes, and health education campaigns are widely recommended. However, their uptake and effectiveness remain inconsistent, suggesting a gap between policy recommendations and clinical practice (Oca et al., 2023). Similarly, treatment patterns vary depending on healthcare access, socioeconomic conditions, disease severity, and patient adherence (Hermosa et al., 2025). Therefore, a systematic review is necessary to critically analyse and synthesise available evidence regarding COPD risk factors, prevention, and treatment patterns in the UK. This will help identify gaps in current practice and support improvements in clinical decision-making and healthcare policy.
[bookmark: _Toc239920636]1.8 Significance of the Study
This systematic review is significant because it will bring together UK-based primary evidence on risk factors, preventive measures, and treatment patterns for COPD among adults aged 40 years and above into a single, accessible source of evidence. By synthesising findings from different studies, the review will provide a clearer understanding of current clinical practice and highlight areas of consistency and variation within COPD care. Healthcare professionals may use the findings to support evidence-informed clinical decision-making and optimise patient-centred management. Policymakers may utilise the review to evaluate existing service provision and guide future resource allocation and service planning. Furthermore, the review will provide researchers with an up-to-date summary of available evidence, helping to identify areas where further high-quality UK research is required. Overall, the study will contribute to strengthening the evidence base for COPD care and support future improvements in clinical practice, service delivery, and research.
[bookmark: _Toc239920637]1.9 Overview of the Dissertation 
This dissertation systematically examines COPD in UK adults aged 40 years and above, focusing on risk factors, preventive measures, and treatment patterns. Chapter 1 introduces the study, outlining background, aims, objectives, and rationale. Chapter 2 reviews literature on COPD epidemiology, causes, prevention, and management. Chapter 3 explains the methodology for the systematic review, including the search strategy and eligibility criteria. Chapter 4 presents the findings related to risk factors, preventive strategies, and treatment approaches. Chapter 5 discusses these findings in relation to existing evidence and clinical implications. Chapter 6 concludes the study and provides recommendations to improve early diagnosis, prevention, and COPD management in the UK.
[bookmark: _Toc239920638]1.10 Summary of the Chapter
This chapter has presented an overview of COPD as a major chronic respiratory disease affecting adults aged 40 years and above in the UK. It has outlined the background, problem statement, aim, objectives, research question, and rationale of the study. The significance and scope of the research have also been discussed, highlighting the importance of systematically evaluating risk factors, preventive measures, and treatment patterns. Overall, the chapter establishes the need for a comprehensive synthesis of existing evidence to address gaps in COPD management and improve patient outcomes in the UK healthcare system. The following chapter will focus on a detailed review of relevant literature to further explore these themes.
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[bookmark: _Toc239920640]2.1 Introduction 
This chapter presents a critical review of the existing literature related to Chronic Obstructive Pulmonary Disease (COPD) among adults aged 40 years and above in the United Kingdom. It examines current evidence on the major risk factors contributing to the development and progression of COPD, as well as the preventive measures and treatment patterns adopted in clinical practice. The chapter also explores how lifestyle, environmental, occupational, genetic, and clinical factors influence disease outcomes and discusses the effectiveness of current management strategies. By synthesising previous research, this literature review identifies key themes, highlights gaps in existing knowledge, and provides the theoretical and evidence-based foundation for the systematic review conducted in this dissertation.
[bookmark: _Toc239920641]2.2 Definition of Chronic Obstructive Pulmonary Disease (COPD)
Chronic Obstructive Pulmonary Disease (COPD) is a chronic and progressive respiratory disorder characterised by persistent airflow obstruction that limits the normal movement of air into and out of the lungs (Suriyakumar et al, 2024). The condition develops gradually over several years and is associated with chronic inflammation of the airways, destruction of lung tissue, and narrowing of the small air passages (Chen et al, 2023). COPD commonly includes chronic bronchitis and emphysema, which often occur together and contribute to breathing difficulties, chronic cough, excessive mucus production, wheezing, chest tightness, and shortness of breath (Suriyakumar et al, 2024). As the disease progresses, lung function continues to decline, making everyday activities increasingly difficult and reducing the individual's overall quality of life (Chen et al, 2023).
COPD is considered a preventable and manageable disease; however, the damage caused to the lungs is generally irreversible (Confalonieri et al, 2023). Diagnosis is commonly confirmed using spirometry, which measures airflow limitation within the lungs (Suriyakumar et al, 2024). Although there is currently no cure for COPD, however appropriate treatment and lifestyle modifications can slow disease progression, reduce symptoms, minimise exacerbations, and improve long-term health outcomes. Early diagnosis and continuous disease management remain essential for reducing complications and enhancing the quality of life of individuals living with COPD (Chen et al, 2023).
[bookmark: _Toc239920642]2.3 Epidemiology of COPD in the United Kingdom
The epidemiology of COPD in the UK demonstrates a substantial and unequal health burden, particularly among adults aged 40 years and above. COPD becomes more common with increasing age because prolonged exposure to tobacco smoke, environmental pollutants and occupational hazards contributes to cumulative lung damage (Alwafi et al., 2023). In England alone, there were 121,129 emergency hospital admissions for COPD in the financial year 2023/24, equivalent to an age-standardised rate of 208 admissions per 100,000 population (GOV.UK, 2025). This represented a 9% increase in the admission rate compared with the previous year, demonstrating the continuing demand COPD places on health services (GOV.UK, 2025). Although more recent data show that the rate subsequently decreased by 3.6% to 201 per 100,000, there were still 118,975 COPD emergency admissions in 2024/25 (GOV.UK, 2026). These figures demonstrate that COPD remains an important cause of acute healthcare utilisation rather than simply being a chronic condition managed in primary care (Lopez-Campos et al., 2026). The disease is also associated with recurrent exacerbations, impaired physical functioning and reduced quality of life, while delayed recognition can allow lung impairment to progress before treatment is initiated (Hafeez et al., 2025).
The distribution of COPD outcomes is also strongly influenced by socioeconomic circumstances. Official mortality evidence indicates that COPD has one of the largest mortality inequalities between the most and least deprived areas in England, demonstrating that socioeconomic disadvantage is an important epidemiological determinant rather than merely a background characteristic (GOV.UK, 2025). Similarly, an ONS analysis found that 20.4% of people with COPD were living in poverty, with the proportion of people with cardiovascular or respiratory conditions living in poverty being higher among older age groups and those living in the most deprived areas (ONS, 2022). Geographical differences are also evident in healthcare utilisation: in 2023/24, the COPD emergency admission rate was 400 per 100,000 in the North East and Yorkshire, compared with 229 per 100,000 in the South East, representing a substantial regional difference (NHS England, 2026). These patterns indicate that COPD outcomes are shaped by the interaction of age, socioeconomic deprivation and geographical inequalities, alongside exposure to established clinical and environmental risk factors (Corby et al., 2024). Therefore, UK epidemiological evidence supports the need for prevention and management approaches that recognise differences between population groups rather than treating COPD as an evenly distributed condition.
[bookmark: _Toc239920643]2.4 Critical Review of Risk Factors 
COPD develops through the combined influence of multiple risk factors that accumulate throughout an individual's lifetime. The most significant risk factor is tobacco smoking; however, environmental pollution, occupational exposure, genetic susceptibility, respiratory infections, and existing medical conditions also contribute to disease development and progression. Understanding these risk factors is essential for identifying high-risk individuals, promoting early intervention, and implementing effective preventive strategies to reduce the incidence and severity of COPD.
[bookmark: _Toc239920644]2.4.1 Smoking
Smoking is widely recognised as the most important and preventable risk factor for the development of Chronic Obstructive Pulmonary Disease (Williams et al, 2022). Long-term exposure to cigarette smoke causes chronic inflammation of the airways, destruction of alveolar tissue, excessive mucus production, and narrowing of the bronchial passages, all of which contribute to persistent airflow limitation (Higbee et al, 2022). The harmful chemicals present in tobacco smoke damage lung tissue over many years, reducing lung function and increasing susceptibility to respiratory infections (Williams et al, 2022). The risk of developing COPD increases with both the duration and intensity of smoking, making lifelong smokers significantly more likely to experience severe disease compared with non-smokers (Williams et al, 2022). Although cigarette smoking remains the primary cause, exposure to second-hand smoke and other tobacco products may also contribute to disease development (Williams et al, 2022).
Smoking not only increases the likelihood of developing COPD but also accelerates disease progression and worsens clinical outcomes after diagnosis. Individuals who continue smoking experience a more rapid decline in lung function, frequent exacerbations, increased hospital admissions, and higher mortality rates than those who successfully stop smoking (He et al, 2023). Smoking also reduces the effectiveness of pharmacological treatments and delays recovery following respiratory infections (Williams et al, 2022). Conversely, smoking cessation has been consistently shown to slow the rate of lung function decline, improve symptom control, reduce exacerbations, and enhance overall quality of life (He et al, 2023). Healthcare professionals therefore consider smoking cessation the most effective intervention for preventing COPD progression and improving long-term patient outcomes (Williams et al, 2022).
[bookmark: _Toc239920645]2.4.2 Environmental Pollution
Environmental pollution is an important risk factor contributing to the development and progression of Chronic Obstructive Pulmonary Disease (COPD), particularly among adults aged 40 years and above who have experienced prolonged exposure over many years (He et al, 2023). Outdoor air pollution, including particulate matter, nitrogen dioxide, sulphur dioxide, and ozone, can damage the respiratory system by causing chronic inflammation and reducing lung function. Individuals living in urban or industrial areas are often exposed to higher levels of these pollutants, increasing their susceptibility to respiratory diseases (Liu et al, 2026). Indoor air pollution, generated from biomass fuel, wood burning, poor ventilation, and exposure to household chemicals, also contributes to respiratory irritation and long-term lung damage (He et al, 2023). Although environmental pollution alone may not always cause COPD, continuous exposure significantly increases the risk, especially when combined with smoking or other pre-existing respiratory conditions (Liu et al, 2026).
In addition to increasing the likelihood of developing COPD, environmental pollution is associated with worsening disease severity and more frequent exacerbations among diagnosed patients (Higbee et al, 2022). Poor air quality can trigger respiratory symptoms such as breathlessness, wheezing, coughing, and chest tightness, often leading to increased healthcare utilisation and hospital admissions (He et al, 2023). Older adults are particularly vulnerable because age-related decline in lung function reduces their ability to tolerate environmental irritants (Liu et al, 2026). Public health interventions aimed at reducing air pollution, improving workplace and residential air quality, and increasing awareness of environmental risks are therefore essential components of COPD prevention (Liu et al, 2026).
[bookmark: _Toc239920646]2.4.3 Occupational Exposure
Occupational exposure is a well-recognised contributor to the development of Chronic Obstructive Pulmonary Disease, particularly among individuals employed in industries where exposure to harmful dust, fumes, gases, vapours, and chemical substances is common (Matteis et al, 2022). Workers in construction, mining, agriculture, manufacturing, transport, and industrial processing are frequently exposed to airborne particles that can accumulate within the lungs over many years. Continuous inhalation of these substances causes chronic irritation and inflammation of the airways, resulting in structural damage to lung tissue and progressive airflow limitations, including in adults over 40 years (Matteis et al, 2022). The risk becomes even greater when occupational hazards are combined with smoking or poor environmental conditions (Chen et al, 2023).
The impact of occupational exposure extends beyond disease development and significantly influences the progression and severity of COPD. Individuals with prolonged workplace exposure often experience earlier symptom onset, accelerated decline in lung function, and increased frequency of respiratory infections and exacerbations (Chen et al, 2023). In many cases, symptoms may continue to worsen even after retirement due to irreversible lung damage caused by years of exposure (Matteis et al, 2022). Preventive measures such as effective workplace ventilation, dust control systems, appropriate use of personal protective equipment, regular occupational health assessments, and employee education are essential for reducing occupational risk (Matteis et al, 2022).
[bookmark: _Toc239920647]2.4.4 Genetic and Clinical Factors
Although environmental and lifestyle factors are the primary causes of Chronic Obstructive Pulmonary Disease, genetic and clinical factors also contribute significantly to an individual's susceptibility to the disease (Chen et al, 2023). Certain inherited genetic conditions can increase vulnerability to lung damage even in individuals with limited exposure to smoking or environmental pollutants (Li et al, 2024). Family history of respiratory disease may also increase the likelihood of developing COPD due to inherited differences in lung structure and immune response (Li et al, 2024). In addition, the natural ageing process results in a gradual decline in lung elasticity and respiratory muscle strength, making adults aged 40 years and above more susceptible to airflow limitation and respiratory impairment (Chen et al, 2023).
Clinical factors further influence both the development and progression of COPD. Individuals with a history of recurrent respiratory infections, asthma, poor lung development during childhood, or chronic inflammatory conditions may have a greater risk of developing persistent airflow obstruction later in life (Li et al, 2024). The presence of comorbidities such as cardiovascular disease, diabetes, obesity, osteoporosis, anxiety, and depression can complicate disease management, reduce treatment effectiveness, and increase the likelihood of hospitalisation and mortality (Chen et al, 2023). 
[bookmark: _Toc239920648]2.5 Critical Review of Preventive Measures
Preventive measures play a vital role in reducing the incidence, progression, and overall burden of Chronic Obstructive Pulmonary Disease (COPD). Since COPD is largely associated with modifiable risk factors, implementing effective prevention strategies can significantly decrease disease occurrence, improve respiratory health, and reduce healthcare costs. Prevention focuses not only on avoiding the development of COPD but also on slowing disease progression among individuals who have already been diagnosed. Key preventive approaches include smoking cessation, vaccination, lifestyle modification, and early diagnosis through appropriate screening programmes. These strategies help minimise exacerbations, improve lung function, and enhance patients' quality of life while supporting long-term disease management.
[bookmark: _Toc239920649]2.5.1 Smoking Cessation
Smoking cessation is recognised as the most effective preventive intervention for COPD because tobacco smoking remains the leading cause of the disease. Stopping smoking reduces continuous damage to lung tissue, slows the decline in lung function, and decreases the frequency of exacerbations (Williams et al, 2022). Individuals who quit smoking also experience improvements in respiratory symptoms, while their risk of hospitalisation and premature mortality is significantly reduced (Born et al, 2024). Successful smoking cessation often requires a combination of behavioural counselling, patient education, nicotine replacement therapy, and ongoing support from healthcare professionals (Williams et al, 2022). Public health campaigns and smoking cessation services also play an important role in encouraging individuals to quit smoking and prevent disease progression among those already diagnosed with COPD (Williams et al, 2022).
[bookmark: _Toc239920650]2.5.2 Vaccination
Vaccination is another essential preventive measure that helps protect individuals with COPD from respiratory infections, which are a common cause of acute exacerbations. Influenza and pneumococcal infections frequently worsen respiratory symptoms, leading to increased hospital admissions and disease complications (Born et al, 2024. Annual influenza vaccination and recommended pneumococcal vaccination reduce the likelihood of severe respiratory infections, improve patient outcomes, and decrease healthcare utilisation (Born et al, 2024). Vaccination is important for older adults and individuals with chronic respiratory conditions because they are more vulnerable to infection-related complications (Patel, 2024). Promoting vaccination uptake through healthcare services and patient education contributes significantly to preventing disease deterioration and improving long-term health (Patel, 2024).
[bookmark: _Toc239920651]2.5.3 Lifestyle Modification
Lifestyle modification is an important component of COPD prevention and management. Maintaining regular physical activity helps improve cardiovascular fitness, muscle strength, and respiratory function while reducing breathlessness and fatigue (Patel, 2024). A balanced and nutritious diet supports immune function, maintains healthy body weight, and improves overall well-being. Individuals are also encouraged to avoid exposure to environmental pollutants, occupational hazards, and second-hand smoke, as these factors may accelerate disease progression (Minov, 2022). Stress management, adequate sleep, and good mental health support further contribute to better disease control and improved quality of life (Born et al, 2024). Together, these healthy lifestyle behaviours help reduce symptom severity and support long-term respiratory health (Minov, 2022).
[bookmark: _Toc239920652]2.5.4 Early Diagnosis and Screening
Early diagnosis and screening enable COPD to be identified before significant and irreversible lung damage occurs. Individuals aged 40 years and above who have a history of smoking, occupational exposure, or persistent respiratory symptoms should undergo appropriate clinical assessment and lung function testing (Lin et al, 2023). Spirometry remains the most reliable method for confirming airflow limitation and diagnosing COPD (Lin et al, 2023). Early detection enables healthcare professionals to initiate timely interventions, provide smoking-cessation advice, prescribe appropriate treatment, and educate patients on disease management (Born et al, 2024). Increased awareness among both healthcare providers and the general population can improve early diagnosis rates and reduce the long-term burden of COPD by preventing severe complications and repeated hospital admissions (Lin et al, 2023).Bottom of Form
[bookmark: _Toc239920653]2.6 Critical Review of Current Treatment Patterns 
The management of Chronic Obstructive Pulmonary Disease (COPD) aims to reduce symptoms, improve lung function, prevent acute exacerbations, and enhance patients' overall quality of life. As COPD is a chronic and progressive condition, treatment focuses on controlling disease progression rather than achieving a cure (Requena et al, 2023). Current management strategies involve a combination of pharmacological and non-pharmacological interventions tailored to disease severity, symptom burden, exacerbation frequency, and comorbidities (Bloom et al, 2022). Individualised treatment plans, regular clinical reviews, and patient education are essential for ensuring effective long-term disease management. In addition, multidisciplinary care involving physicians, nurses, physiotherapists, pharmacists, and respiratory specialists contributes to improved patient outcomes and better disease control (Bloom et al, 2022).
2.6.1 Pharmacological Management
Pharmacological therapy is the primary approach used to control COPD symptoms and reduce the frequency of exacerbations. Bronchodilators are the cornerstone of treatment, as they relax the airway muscles, improve airflow, and reduce breathlessness (Kerr et al, 2023). Depending on disease severity, patients may receive short-acting bronchodilators for immediate symptom relief or long-acting bronchodilators for ongoing maintenance therapy (Bloom et al, 2022). 
Inhaled corticosteroids may also be prescribed for individuals with frequent exacerbations or severe disease to reduce airway inflammation and improve symptom control (Halpin et al, 2023). Combination inhalers containing multiple medications are commonly used to simplify treatment and improve adherence (Kerr et al, 2023). Additional medications such as mucolytic agents, antibiotics during bacterial infections, and oxygen therapy for patients with advanced disease may also form part of the treatment plan (Halpin et al, 2023). Regular assessment of inhaler technique, medication adherence, and treatment response is important to ensure optimal therapeutic outcomes and minimise disease progression (Kerr et al, 2023).
2.6.2 Non-pharmacological Management
Non-pharmacological management plays an equally important role in the comprehensive care of individuals with COPD. These interventions complement medication therapy by improving physical function, reducing symptoms, and enhancing overall quality of life (Halpin et al, 2023). Smoking cessation remains the most effective non-pharmacological intervention, as it slows the decline in lung function and reduces the risk of future exacerbations (Kerr et al, 2023). 
Nutritional support is also important because both malnutrition and obesity can negatively affect respiratory function and overall health. Patients are encouraged to engage in regular physical activity to maintain muscle strength, improve exercise tolerance, and reduce fatigue (Bloom et al, 2022). Psychological support, including counselling and mental health services, may benefit individuals experiencing anxiety or depression related to chronic illness (Requena et al, 2023). Education programmes that provide information about disease progression, inhaler use, symptom recognition, and healthy lifestyle choices empower patients to actively participate in managing their condition and improve long-term health outcomes (Halpin et al, 2023).
Pulmonary rehabilitation is a structured, multidisciplinary programme designed to improve the physical and psychological well-being of individuals with COPD. It is considered one of the most effective non-pharmacological interventions, particularly for patients experiencing persistent breathlessness or reduced exercise capacity despite optimal medical treatment (Lynam et al, 2023). Rehabilitation programmes typically combine supervised exercise training, breathing exercises, nutritional advice, education about COPD, and psychological support (Bloom et al, 2022). 
These interventions help strengthen respiratory and skeletal muscles, improve exercise tolerance, reduce fatigue, and increase patients' confidence in performing daily activities (Kerr et al, 2023). Participation in pulmonary rehabilitation has also been associated with fewer hospital admissions, shorter recovery periods following exacerbations, and improved quality of life (Requena et al, 2023). Continued participation in physical activity after programme completion is encouraged to maintain the long-term benefits achieved through rehabilitation.
2.6.3 Self-management
Self-management is an essential component of COPD care that enables patients to take an active role in monitoring and managing their condition (Bloom et al, 2022). Effective self-management involves understanding the disease, recognising early signs of symptom deterioration, adhering to prescribed medications, maintaining correct inhaler technique, and attending regular medical appointments (Bloom et al, 2022). Patients are encouraged to follow personalised action plans that outline appropriate responses to worsening symptoms, including when to seek medical advice or emergency care (Kerr et al, 2023). 
Lifestyle behaviours such as remaining physically active, maintaining a healthy diet, avoiding respiratory irritants, receiving recommended vaccinations, and managing stress also contribute to effective disease control (Requena et al, 2023). Family members and caregivers often provide valuable support by encouraging treatment adherence and assisting with daily disease management (Requena et al, 2023). Through improved knowledge, confidence, and engagement in their own care, self-management helps reduce exacerbations, prevent avoidable hospital admissions, and improve long-term health outcomes and quality of life for individuals living with COPD (Kerr et al, 2023).
[bookmark: _Toc239920654]2.7 Theoretical Framework
The theoretical and conceptual framework provides the basis for understanding the factors influencing the prevention, management, and treatment of COPD. As COPD is a long-term condition requiring continuous care and patient involvement, effective management extends beyond medication to include behavioural, educational, and organisational approaches. The use of theoretical models helps explain how healthcare systems, healthcare professionals, and patients work together to improve health outcomes. This systematic review applies the Chronic Care Model (CCM) and the Health Belief Model (HBM) because they offer complementary perspectives on COPD management. Together, these models support the evaluation of risk factors, preventive measures, and treatment patterns among adults aged 40 years and above in the UK.
[bookmark: _Toc239920655]2.7.1 Chronic Care Model (CCM)
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(Ansari et al., 2022)
The Chronic Care Model (CCM) is one of the most widely recognised frameworks for improving the management of chronic diseases, including COPD. It was developed to promote proactive, patient-centred, and evidence-based healthcare by strengthening collaboration between healthcare professionals, patients, and healthcare organisations (Kroenke et al, 2024). Rather than focusing only on treating symptoms, the model emphasises continuous care, early intervention, patient education, and long-term disease management (Godia et al, 2026). COPD is a lifelong condition that requires ongoing monitoring and regular clinical reviews; the Chronic Care Model provides an appropriate framework for understanding effective healthcare delivery (Serugunda et al, 2022).
The model consists of several interconnected components, including healthcare organisation, delivery system design, decision support, clinical information systems, self-management support, and community resources (Grudniewicz et al, 2023). These elements work together to improve communication, coordinate patient care, and ensure that treatment decisions are based on current clinical evidence (Kroenke et al, 2024). In COPD management, healthcare professionals regularly assess disease progression, monitor symptoms, adjust medications, and provide education regarding inhaler use, smoking cessation, and lifestyle modifications (Serugunda et al, 2022). The integration of multidisciplinary healthcare teams, including respiratory specialists, nurses, physiotherapists, pharmacists, and primary care practitioners, further supports comprehensive patient care (Kroenke et al, 2024).
The Chronic Care Model also highlights the importance of self-management support by encouraging patients to actively participate in managing their condition (Serugunda et al, 2022). Individuals with COPD are encouraged to recognise worsening symptoms, adhere to prescribed medications, attend routine follow-up appointments, and adopt healthier lifestyles to reduce disease progression (Grudniewicz et al, 2023). Pulmonary rehabilitation programmes, vaccination campaigns, smoking cessation services, and community-based respiratory care all reflect the principles of the Chronic Care Model by promoting coordinated and preventive healthcare (Kroenke et al, 2024). Applying this framework to the present study helps evaluate whether current UK healthcare services effectively support prevention, treatment, and long-term management of COPD while identifying areas where improvements may be required (Godia et al, 2026).
[bookmark: _Toc239920656]2.7.2 Health Belief Model (HBM)
The Health Belief Model (HBM) provides a behavioural framework for understanding how beliefs influence preventive and self-management behaviours among adults with COPD (Zeng et al., 2025). In this systematic review, the model is applied to behaviours including smoking cessation, vaccination, physical activity, treatment adherence, and pulmonary rehabilitation (Yanga et al., 2023). Perceived susceptibility may influence whether patients recognise their personal risk from continued smoking, occupational exposure, or environmental pollution (Tian et al., 2025). For example, a patient who understands that prolonged smoking increases the likelihood of respiratory deterioration may perceive greater personal vulnerability and become more motivated to stop smoking (Chen et al., 2024). In contrast, patients who underestimate their susceptibility may have less motivation to modify established behaviours (Tian et al., 2025).
Perceived severity can influence whether patients consider COPD prevention and management sufficiently important to justify behavioural change. Recognition of consequences such as worsening breathlessness, reduced physical functioning, recurrent exacerbations, hospitalisation, and declining quality of life may increase willingness to follow treatment recommendations and seek professional support (Yanga et al., 2023). Perceived benefits further influence decision-making. Patients who believe that smoking cessation can slow disease progression, vaccination can reduce respiratory infections, and pulmonary rehabilitation can improve functional capacity may be more likely to participate in these interventions (Lin et al., 2025). Therefore, patients' understanding of the expected benefits can influence whether knowledge is translated into practical action.
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(Glanz et al., 2015)
Perceived barriers can explain why recommended interventions are not consistently adopted. Nicotine dependence, previous unsuccessful attempts to quit, concerns about treatment, limited access to healthcare services, financial difficulties, and inadequate knowledge may discourage patients from undertaking preventive behaviours (Zeng et al., 2025). These barriers can reduce the likelihood that patients will act even when they recognise COPD as a serious health condition. Healthcare professionals can therefore support behavioural change by providing personalised education, smoking cessation counselling, practical support, and accessible services.
Self-efficacy is also important because patients need confidence in their ability to perform and maintain recommended behaviours (Yanga et al., 2023). Greater confidence may encourage smoking cessation, correct inhaler use, physical activity, attendance at pulmonary rehabilitation, and adherence to prescribed treatment (Tian et al., 2025). Cues to action, including professional advice, vaccination reminders, family encouragement, public health messages, or worsening symptoms, can further prompt patients to initiate appropriate behaviours (Yanga et al., 2023). Thus, applying the HBM enables this review to examine how individual beliefs and external influences affect preventive behaviour and treatment adherence among adults with COPD in the UK.
[bookmark: _Toc239920657]2.8 Research Gap and Justification for the Present Review
Although extensive research has been conducted on Chronic Obstructive Pulmonary Disease (COPD), several important gaps remain within the existing literature. Most previous studies have focused on individual aspects of COPD, such as smoking, pharmacological treatment, disease prevalence, or hospital admissions, rather than providing a comprehensive evaluation of the relationship between risk factors, preventive measures, and treatment patterns. As a result, there is limited evidence that integrates these three key components within a single review, making it difficult to gain a holistic understanding of COPD management. Furthermore, many published studies have been conducted across multiple countries or global populations, limiting the applicability of their findings to the United Kingdom healthcare system, where clinical guidelines, healthcare delivery, and patient demographics may differ.
Another significant limitation is that relatively few studies specifically focus on adults aged 40 years and above, despite this age group representing the highest-risk population for developing COPD. Existing research frequently includes broad adult populations without examining how age-related physiological changes, long-term exposure to risk factors, and multiple comorbidities influence disease progression and treatment outcomes. In addition, considerable variation exists in the implementation of smoking cessation services, vaccination programmes, pulmonary rehabilitation, and self-management support across different healthcare settings. Differences in study design, sample size, outcome measures, and healthcare environments also make comparison of findings challenging. Therefore, there is a clear need for a systematic review that critically synthesises current UK-based primary evidence related to risk factors, preventive measures, and treatment patterns among COPD patients aged 40 years and above. This review aims to address these gaps by providing an integrated and evidence-based understanding that can support clinical practice, healthcare policy, and future research.
[bookmark: _Toc239920658]2.9 Chapter Summary
This chapter reviewed the existing literature on Chronic Obstructive Pulmonary Disease (COPD) among adults aged 40 years and above, focusing on its definition, prevalence, major risk factors, preventive measures, and current treatment patterns within the United Kingdom. It also discussed the application of the Chronic Care Model and the Health Belief Model to understand disease management and patient health behaviours. Furthermore, the chapter critically evaluated previous research and identified gaps in the existing literature, highlighting the need for a comprehensive systematic review. The next chapter presents the research methodology, including the study design, search strategy, eligibility criteria, data extraction, quality appraisal, and data synthesis methods.


















[bookmark: _Toc239920659]CHAPTER 3: RESEARCH METHODOLOGY
[bookmark: _Toc239920660]3.1 Introduction
This chapter outlines the methodology adopted to conduct a systematic review on risk factors, preventive measures, and treatment patterns among adults aged 40 years and above with Chronic Obstructive Pulmonary Disease (COPD) in the UK. It explains the methodological processes used to identify, select, evaluate, and synthesise relevant evidence transparently and systematically. The chapter describes the research approach, study design, and research strategy employed to ensure that the review is rigorous, reliable, and aligned with the research aim and objectives. By following recognised systematic review methods, the study seeks to minimise bias, improve the credibility of the findings, and provide a comprehensive evidence base to support clinical practice, healthcare policy, and future research related to COPD management in the UK.
[bookmark: _Toc239920661]3.2 Research Approach
This study adopted a systematic review approach to identify, evaluate, and synthesise evidence on COPD risk factors, preventive measures, and treatment patterns among adults aged 40 years and above in the UK. Rather than collecting primary data from participants, the review examined findings from previously published UK-based primary research studies, including cohort, observational and cross-sectional designs (Tong et al., 2016). Therefore, the approach was not exclusively qualitative, as the included studies comprised different methodological designs. A systematic review approach was appropriate because it enabled systematic and transparent examination of evidence from diverse primary studies (Shrikrishna et al., 2025). The findings were synthesised using thematic and narrative approaches to identify recurring patterns, similarities and differences across studies, supporting a comprehensive understanding of COPD risk factors, preventive measures and treatment patterns (Shrikrishna et al., 2025).
[bookmark: _Toc239920662]3.3 Research Philosophy
The present study adopted a pragmatic research philosophy, as this was appropriate for a systematic review that included evidence from different primary research designs. Pragmatism focuses on using approaches that best address the research question rather than restricting research to one philosophical perspective (Lockwood et al., 2020). This was relevant because the review included quantitative studies, including cohort, observational and cross-sectional research, which examined COPD risk factors, preventive measures and treatment patterns among adults aged 40 years and above in the UK. Therefore, an interpretivist philosophy alone would not adequately reflect the methodological diversity of the included evidence. Pragmatism enabled findings from different study designs to be considered together while recognising differences in populations, healthcare settings, methods and outcomes (Thorne, 2025).
The pragmatic philosophy was also consistent with the narrative and thematic synthesis used to integrate the findings. The review did not rely solely on statistical measurement or qualitative interpretation; instead, evidence was examined according to its relevance to the research aim and objectives. This enabled the identification of common patterns, differences and relationships across studies concerning COPD risk factors, preventive measures and treatment patterns (Thorne, 2025). Pragmatism therefore supported a flexible and balanced interpretation of the available evidence and helped identify important evidence gaps within the UK healthcare context (Lockwood et al., 2020).
[bookmark: _Toc239920663]3.4 Study Design
This study employs systematic review design using a narrative synthesis to evaluate evidence relating to COPD among adults aged 40 years and above in the UK. A systematic review was selected because it follows a predefined and transparent process for identifying, screening, appraising, and synthesising relevant research. This design reduces selection bias and enhances the reliability of the review by ensuring that studies are identified and assessed using consistent eligibility criteria (Noyes et al., 2019). Furthermore, the review follows the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidance to ensure transparency throughout the study selection and reporting process (Harding et al., 2024).
A narrative synthesis was considered the most appropriate method because the included studies are expected to vary in their research designs, participant characteristics, outcome measures, and clinical settings (Campbell et al., 2018). Such methodological diversity makes statistical meta-analysis unsuitable. Instead, narrative synthesis allows findings from quantitative, qualitative, and mixed-method studies to be integrated and interpreted systematically (Noyes et al., 2019). This approach enables comparisons across studies, identifies recurring patterns, and explains variations in evidence relating to COPD risk factors, preventive measures, and treatment patterns within the UK healthcare context (Campbell et al., 2018).
[bookmark: _Toc239920664]3.5 Research Strategy
A structured research strategy was developed to identify relevant primary studies published between 2016 and 2026 concerning COPD among adults aged 40 years and above in the UK. The databases were searched using predefined keywords, subject terms and Boolean operators to improve the sensitivity and relevance of the search (Martín et al., 2018). The main keywords were “COPD”, “chronic obstructive pulmonary disease”, “risk factors”, “preventive measures”, “prevention”, “treatment patterns”, “treatment”, “adults aged 40 years and above”, “United Kingdom”, “UK”, “England”, “Scotland”, “Wales” and “Northern Ireland”. The main search string was: (“COPD” OR “chronic obstructive pulmonary disease”) AND (“risk factors” OR “prevention” OR “preventive measures” OR “treatment patterns” OR “treatment”) AND (“adults aged 40 years and above” OR “aged 40 years and over”) AND (“United Kingdom” OR “UK” OR “England” OR “Scotland” OR “Wales” OR “Northern Ireland”). Boolean operators AND and OR were used to combine concepts and broaden or narrow retrieval appropriately (Martín et al., 2018).
[bookmark: _Toc239920665]3.6 Method of Data Collection
Data collection for this systematic review was conducted solely by the researcher through a structured process of database searching, record identification, duplicate removal, screening, full-text assessment and final study selection. Searches were conducted in PubMed, Scopus and MEDLINE using predefined keywords and Boolean operators related to COPD, risk factors, preventive measures, treatment patterns, adults aged 40 years and above and the UK. The search strategy was aligned with the research question, PECO framework and predefined eligibility criteria (Polanin et al., 2019; Martín et al., 2018). Information including database name, search date, search terms and retrieved records was recorded systematically to support transparency and reproducibility. The selection process was reported using the PRISMA framework (Page et al., 2021).
Following the searches, the researcher transferred all identified records into reference management software and removed duplicates before screening (Zaccagnini et al., 2023). Titles and abstracts were then screened against the predefined inclusion and exclusion criteria. Potentially eligible studies had to involve adults aged 40 years and above with COPD, be conducted in the UK, be published between 2016 and 2026, and address COPD risk factors, preventive measures or treatment patterns. Potentially relevant articles were subsequently assessed at full-text level. Studies were excluded if they were conducted outside the UK, involved an inappropriate population, fell outside the publication period, were not primary research or did not address the review objectives. The researcher recorded reasons for full-text exclusions and re-examined unclear studies against the eligibility criteria and PECO framework before making the final decision (Noyes et al., 2019).
After final study selection, the researcher extracted data using a structured extraction table developed for the review. Information included author and year, study objective, setting, sample characteristics, study design, risk factors, preventive measures, treatment patterns, key findings, strengths, weaknesses and conclusions. Additional information, including sample size, age, follow-up period and relevant statistical findings, was recorded where available. The researcher checked the extracted information against the original full-text articles to minimise transcription errors and ensure accurate reporting. The extracted findings were subsequently organised according to the research objectives and compared to identify recurring patterns, similarities, differences and evidence gaps. Although single-reviewer screening may increase the risk of selection errors, the consistent application of predefined criteria and structured extraction procedures supported methodological transparency and consistency.
[bookmark: _Toc239920666]3.7 Research Framework: PECO Framework
The PECO framework was used to develop research questions and guide the literature search by clearly defining the key components of the systematic review. It provided a structured approach for identifying relevant studies and ensured that the search strategy remained focused on the research objectives.

	PECO Element
	Description

	Population (P)
	Adults aged 40 years and above with chronic obstructive pulmonary disease (COPD) living in the United Kingdom.

	Exposure(E)/ Interventions(I)
	Exposure to COPD risk factors (including smoking, occupational exposures and air pollution/environmental exposures).
Interventions including smoking cessation, vaccination, self-management and pulmonary rehabilitation. Treatment approaches: Pharmacological and non-pharmacological management strategies, including treatment optimisation, and other approaches reported in the eligible literature.

	Comparison (C)
	Where applicable, comparison with lower or no exposure, alternative exposure groups, usual or standard care, alternative preventive or treatment approaches, or other appropriate comparator groups identified within individual studies. Studies without an explicit comparator were considered where their design and findings contributed directly to the review objectives.

	Outcome (O)
	Outcomes relevant to COPD risk, prevention and management, including COPD exacerbations, hospitalisation, mortality, disease progression or severity, quality of life, treatment adherence or optimisation, self-management, and healthcare utilisation.



The PECO framework provided a logical structure for defining the review's scope and ensured each stage of the research process remained aligned with the study aim and objectives (Purssell and McCrae, 2024). By clearly specifying the population, intervention or exposure, comparison, and outcomes, the framework improved the precision of the search strategy and reduced the likelihood of retrieving irrelevant studies (Juárez and Honkaniemi, 2025). It also supported consistency during study selection by providing clear criteria against which potentially eligible articles could be assessed (Purssell and McCrae, 2024).
In addition, the framework facilitated a systematic comparison of findings across the included studies by ensuring that similar variables were examined throughout the review (Purssell and McCrae, 2024). This structured approach enhanced the transparency and reproducibility of the systematic review while supporting the synthesis of evidence related to COPD risk factors, preventive measures, and treatment patterns within the UK. Consequently, the PECO framework strengthened the methodological rigour of the review and contributed to the generation of reliable and focused evidence to address the research question (Juárez and Honkaniemi, 2025).
[bookmark: _Toc239920667]3.8 Inclusion and Exclusion Criteria
Clear inclusion and exclusion criteria were established before the literature search to ensure that study selection was systematic, transparent and aligned with the research aim and objectives. The following inclusion criteria were applied:
· Studies published between 2016 and 2026 were included to ensure that the review reflected recent evidence on COPD risk factors, preventive measures and treatment patterns.
· Only peer-reviewed primary research journal articles were included in the review.
· Studies involving adults aged 40 years and above were diagnosed with COPD included.
· Only studies conducted within the United Kingdom, including England, Scotland, Wales and Northern Ireland, were included.
· Studies investigating at least one of the key areas of the review, including COPD risk factors, preventive measures or treatment patterns, were considered eligible.
· Only studies published in the English language were included to ensure consistent interpretation of the evidence.
· Studies that provided information relevant to the research question and PECO framework were included to maintain alignment with the study objectives.
The following exclusion criteria were applied during the screening and full-text assessment process:
· Studies published before 2016 were excluded because they fell outside the predefined publication period.
· Non-primary research publications, including systematic reviews, literature reviews, meta-analyses, conference abstracts, editorials, opinion papers, dissertations and book chapters, were excluded.
· Articles that were not peer-reviewed journal publications were excluded because they did not meet the predefined study-type criteria.
· Studies conducted outside the United Kingdom were excluded because their findings may not be directly applicable to the UK healthcare context.
· Studies involving participants younger than 40 years or populations that did not meet the specified age criteria were excluded.
· Studies that did not specifically investigate COPD were excluded.
· Studies that did not address at least one of the review areas, namely risk factors, preventive measures or treatment patterns, were excluded.
· Studies published in languages other than English were excluded because of potential difficulties in accurately interpreting translated evidence.
· Studies with insufficient relevance to the research question, PECO framework or predefined objectives were excluded from the final review.
[bookmark: _Toc239920668]3.9 Ethical Considerations
Ethical approval for this systematic review was obtained from the University of Wales Trinity Saint David (UWTSD) Ethics Committee before the research was undertaken. Although the study does not involve direct recruitment of human participants or the collection of primary data, institutional ethical approval was obtained to ensure that the review was conducted in accordance with the university’s research ethics requirements. The study uses previously published research and therefore does not involve direct contact with participants or access to identifiable personal information. Nevertheless, ethical principles were maintained throughout the research process by ensuring transparency, honesty, academic integrity and responsible handling of published evidence (Panjaitan et al., 2024).
All included studies were appropriately acknowledged using the required referencing style to avoid plagiarism and respect intellectual property rights. The findings of the selected studies were reported accurately without fabrication, falsification, selective reporting or misrepresentation of the original evidence (Ali et al., 2025). The researcher also maintained transparency during the literature searching, screening, selection, quality appraisal and data extraction processes. Predefined inclusion and exclusion criteria were applied consistently to reduce the potential for researcher bias, while the findings were interpreted according to the evidence reported in the original studies (Panjaitan et al., 2024). These procedures supported the credibility, transparency and integrity of the systematic review and ensured that the research was conducted in accordance with the ethical requirements approved by the UWTSD Ethics Committee.
[bookmark: _Toc239920669]3.10 Quality Appraisal
The methodological quality of the included studies was assessed using the Critical Appraisal Skills Programme (CASP) checklists, which provide a structured approach for evaluating the methodological quality and credibility of research evidence (Quigley et al., 2019). The appropriate CASP checklist was selected according to the design of each included study, including cohort, qualitative, case-control and other relevant study designs where applicable (Williams et al., 2020). The appraisal examined key methodological aspects, including the clarity of the research aims, appropriateness of the study design, participant selection, data collection methods, data analysis, ethical considerations, validity of the findings and potential sources of bias. Applying the relevant CASP checklists enabled the researcher to assess the methodological quality of each included study consistently and transparently (Williams et al., 2020).
The results of the quality appraisal, presented in Chapter 4, Table 4.2, were considered during the interpretation and synthesis of the evidence rather than being used automatically to exclude studies solely because of methodological weaknesses (Quigley et al., 2019). Studies with identified methodological limitations or potential sources of bias were interpreted cautiously during the narrative synthesis, while greater consideration was given to findings from studies demonstrating stronger methodological rigour (Quigley et al., 2019). The appraisal process also enabled the researcher to identify strengths and weaknesses across the included evidence and consider how these factors might influence the reliability of individual findings (Williams et al., 2020). Overall, the CASP appraisal strengthened the transparency and credibility of the systematic review by ensuring that the conclusions were based on critically evaluated evidence. The appraisal findings also supported a more balanced interpretation of the evidence and informed the discussion of implications for COPD clinical practice, healthcare policy and future research in the UK.
[bookmark: _Toc239920670]3.11 Data Analysis and Critical Appraisal
The selected studies were analysed using a thematic analysis, as this approach is appropriate for integrating evidence from qualitative, quantitative, and mixed-method primary research (Brown and McHatton, 2016). This method enabled the systematic examination and interpretation of findings from studies with different methodologies, participant characteristics, and outcome measures (Robinson, 2022). Following data extraction, the findings from each study were reviewed in detail and organised into meaningful categories aligned with the research objectives (Gormley et al., 2019). Recurring patterns and relationships were identified and grouped into key themes, including risk factors, preventive measures, and treatment patterns for COPD among adults aged 40 years and above in the UK (Robinson, 2022). This analytical process facilitated comparison across studies while highlighting similarities, differences, and emerging trends within the existing evidence (Gormley et al., 2019).
The extracted evidence was then critically examined to assess the methodological strengths, limitations, and overall quality of the included studies (Brown and McHatton, 2016). Attention was given to the appropriateness of the study design, participant selection, data collection methods, analytical procedures, and the credibility of the reported findings. Identifying these methodological characteristics enabled the researcher to evaluate the consistency and robustness of the available evidence while recognising potential sources of bias that could influence the interpretation of results (Gormley et al., 2019). This critical evaluation strengthened the trustworthiness of the evidence synthesis and ensured that the findings were interpreted within the context of the quality of the included research (Brown and McHatton, 2016).
The final stage involved synthesising the critically evaluated evidence to address the research question and objectives. Findings from the included studies were compared to identify areas of agreement, inconsistencies, and gaps within the UK literature (Brown and McHatton, 2016). Rather than presenting individual study findings separately, the analysis integrated the overall evidence to develop a comprehensive understanding of COPD risk factors, preventive measures, and treatment patterns (Gormley et al., 2019). This approach enabled evidence-based conclusions to be drawn and provided a robust foundation for the discussion, recommendations, and implications for future clinical practice, healthcare policy, and research (Robinson, 2022).
[bookmark: _Toc239920671]3.12 Effectiveness of the Methodology
The systematic review methodology was effective in addressing the research aim because it enabled evidence from multiple UK-based studies to be identified, assessed and synthesised in a structured manner (Hillier and Worley, 2015). A systematic approach was particularly appropriate for examining risk factors, preventive measures and treatment patterns in COPD patients aged 40 years and above because evidence in this area is generated through different observational and primary research designs. The use of predefined inclusion and exclusion criteria helped maintain consistency during study selection and ensured that the included evidence remained relevant to the research question (Pollock et al, 2017). The use of established databases also increased the likelihood of identifying relevant peer-reviewed literature. Furthermore, applying the PRISMA framework supported transparency by providing a systematic process for identification, screening, eligibility assessment and inclusion of studies (Hillier and Worley, 2015).
The methodological approach was further strengthened through critical quality appraisal and thematic synthesis. The use of an appropriate appraisal framework enabled methodological strengths and weaknesses of individual studies to be considered before their findings were incorporated into the synthesis (Cash et al, 2023). Data extraction using a standardised structure also supported consistency when comparing study objectives, populations, designs, findings and conclusions. Thematic synthesis was effective because the included studies differed in their populations, outcomes and methodological approaches, making statistical pooling inappropriate (Pollock et al, 2017). Grouping findings into themes allowed common patterns relating to COPD risk factors, prevention, treatment and self-management to be identified. Overall, the methodology provided a transparent and structured framework for answering the research objectives while allowing evidence from diverse UK studies to be critically interpreted.
[bookmark: _Toc239920672]3.13 Challenges of the Methodology
Several challenges were encountered during the methodological process. One important challenge was identifying studies that precisely matched the predefined eligibility criteria (Anderson and Jayaratne, 2015). The review focused specifically on UK evidence and COPD populations, which required careful assessment of study settings, populations and geographical coverage. Some studies included UK participants alongside international populations, while others examined broader respiratory conditions rather than COPD specifically. Consequently, determining whether individual studies provided sufficiently relevant evidence required careful screening of titles, abstracts and, where available, full texts (Westgate and Lindenmayer, 2017). The large number of records identified through database searching also created challenges associated with duplicate removal and consistent application of the eligibility criteria (Anderson and Jayaratne, 2015). Differences in terminology used to describe COPD, exacerbations, risk factors, prevention and treatment further complicated the search and screening process.
Another methodological challenge was the heterogeneity of the included evidence. The selected studies used different designs, including cohort studies, retrospective analyses, cross-sectional studies and service evaluations (Anderson and Jayaratne, 2015). They also differed in sample characteristics, outcome measures, follow-up periods and methods of data collection. This variation made direct comparison between studies difficult (Westgate and Lindenmayer, 2017). Differences in reporting quality created additional challenges during data extraction because some studies provided extensive methodological information, whereas others reported limited details (Westgate and Lindenmayer, 2017). Thematic synthesis therefore required careful interpretation to avoid overgeneralising findings from individual studies. Researcher judgement was particularly important when categorising findings into themes, creating a potential source of subjectivity (Anderson and Jayaratne, 2015). These challenges were addressed through predefined criteria, structured data extraction and consistent analytical procedures.
[bookmark: _Toc239920673]3.14 Limitations of the Methodology
Despite the strengths of the methodology, several limitations should be acknowledged. Restricting the review to UK-based evidence increased its relevance to the UK healthcare context but reduced the generalisability of the findings to other countries and healthcare systems. Similarly, restricting the publication period to the most recent ten years ensured that the review reflected contemporary evidence but may have excluded earlier studies containing important longitudinal findings (Owens, 2021). Limiting the review to English-language publications may also have excluded relevant studies published in other languages, potentially introducing language bias (Cook and West, 2012). Database selection represents another potential limitation because no search strategy can guarantee identification of every relevant publication. Although multiple databases were searched systematically, relevant studies indexed in other databases or unpublished research may not have been identified (Owens, 2021). Furthermore, due to resource and time constraints, title/abstract and full-text screening were conducted by a single reviewer. This increased the possibility of selection bias because decisions were not independently verified by a second reviewer. To mitigate this risk, eligibility criteria were established prospectively and applied consistently, with uncertain decisions reviewed against the predefined protocol.
The use of thematic or narrative synthesis also presents limitations. The included studies differed substantially in design, population, exposure and outcome measures; therefore, statistical meta-analysis was not considered appropriate. However, the absence of pooled effect estimates limited the ability to quantify the overall magnitude of associations across studies (Owens, 2021). Thematic synthesis may also involve researcher interpretation when grouping findings into common categories, introducing a degree of subjectivity despite systematic procedures (Cook and West, 2012). Publication bias may remain because studies with statistically significant or positive findings may be more likely to be published than studies reporting null results (Cook and West, 2012). Several studies also relied on routinely collected or self-reported data, which may contain recording or recall errors (Cook and West, 2012). These limitations were considered when interpreting the overall conclusions of the review.
[bookmark: _Toc239920674]3.15 Chapter Summary
This chapter outlines the methodology adopted to conduct a systematic review on COPD among adults aged 40 years and above in the UK. It described the pragmatic research philosophy, qualitative research approach, systematic review design, and narrative synthesis used to achieve the research aim and objectives. The chapter also explained the research strategy, method of data collection, application of the PECO framework, and the inclusion and exclusion criteria used to identify relevant studies. Furthermore, it discussed the procedures for data analysis and the use of the CASP tool for quality appraisal to ensure methodological rigour and credibility. Collectively, these methods provide a transparent and systematic foundation for the review. The next chapter presents the findings of the systematic review and synthesises the evidence from the included studies.
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[bookmark: _Toc239920675]CHAPTER 4: RESULTS
[bookmark: _Toc239920676]4.1 Introduction
This chapter presents the findings generated from the systematic review of UK-based primary research concerning COPD among adults aged 40 years and above. It focuses on how the identified evidence was organised, examined, and presented following completion of the literature search and study selection procedures. The chapter begins by outlining the PRISMA flow of records through identification, screening, eligibility assessment, and final inclusion. It then describes the information extracted from the selected studies and presents the findings of methodological quality assessment. The characteristics of the included studies are subsequently considered in relation to their publication period, geographical setting, participant characteristics, methodology, and research focus. The chapter concludes by presenting the synthesised findings according to the major themes emerging from the included evidence.
[bookmark: _Toc239920677]4.2 PRISMA Overview
The PRISMA framework was used to present the systematic process through which studies were identified, screened, assessed for eligibility, and included in the final review. A total of 1,345 records were identified from the selected databases. Following the removal of duplicate records, 1,030 records remained for title and abstract screening. At this stage, 944 records were excluded because they did not meet the predefined eligibility criteria. Consequently, 86 full-text articles were assessed for eligibility. Of these, 76 articles were excluded, including 25 that were not specific to the UK, 20 involving populations outside the defined age criteria, 20 with insufficient outcome data, and 11 that were review articles or editorials. The remaining 10 primary research studies met all eligibility requirements and were included in the final systematic review. The PRISMA flow therefore provides a transparent account of the progression from the initial search results to the final evidence base.
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[bookmark: _Toc239920678]4.3 Data Extraction Process
A structured data extraction process was used to organise information consistently across the included studies. Relevant information was transferred into a standardised extraction table to facilitate comparison between studies. Extracted variables included the author and publication year, UK study location, research design, sample characteristics, participant age, study objectives, and key findings. Additional information relating specifically to COPD risk factors, preventive measures, and treatment patterns was recorded according to the focus of each study. Where studies reported different outcomes or measures, these were documented according to the terminology used by the original authors. The completed extraction table provided the basis for subsequent comparison and thematic synthesis of the evidence.
[bookmark: _Toc239920679]Table 4.1: Data Extraction of all studies
	Author’s
Name/ year
	Objective of study
	Setting or Sample
	Study design
	Strength
	Weakness
	Results 
	Conclusion

	Maddocks et al, 2016
	To examine the prevalence of frailty in COPD patients and assess its effect on pulmonary rehabilitation completion and outcomes.
	816 COPD outpatients with a mean age of 70 years. Participants were recruited between November 2011 and January 2015.

	Quantitative observational study. Frailty was assessed using the Fried criteria before and after pulmonary rehabilitation.

	Large sample size and use of a recognised frailty assessment tool. Appropriate statistical methods were used to examine rehabilitation completion and outcomes.
	Participants were COPD patients referred for pulmonary rehabilitation, which may limit generalisability. The observational design cannot establish clear causal relationships.
	Frailty was identified in 25.6% of participants. Frail patients had higher odds of rehabilitation non-completion, but those who completed rehabilitation showed significant improvements in physical activity and health status.
	Frailty is common among COPD patients attending pulmonary rehabilitation and may affect programme completion. However, frail patients can achieve substantial benefits from rehabilitation and may experience short-term improvements in frailty.

	Josephs et al, 2017
	To examine the relationship between smoking status and mortality, hospitalisation, and emergency attendance among UK COPD patients.
	16,479 COPD patients from a UK primary care database. Mean age was 70.1 years; data covered 2011–2013.

	UK primary care observational cohort study using routine patient data and multivariable Cox regression.
	Large UK-based sample from routine primary care data. Analysis adjusted for age, lung function, deprivation, medication use, and comorbidities.
	Observational design limits the ability to establish causation. Smoking status and other variables may also have been affected by incomplete or inaccurate routine records.
	Ex-smokers had lower risks of mortality (HR 0.78), hospitalisation (HR 0.82), and emergency attendance (HR 0.78) compared with current smokers. Active smokers were more common among younger COPD patients.
	Ex-smokers experienced significantly better health outcomes than current smokers. The findings support effective smoking cessation as an important component of COPD management.

	Requena et al, (2023)
	To examine treatment patterns, clinical outcomes, healthcare use and costs following initiation of LAMA/LABA therapy in COPD patients.
	England; 10,991 COPD patients using CPRD and HES data.
	Retrospective cohort study.
	Large real-world sample using linked primary and secondary care data.
	Retrospective design cannot establish causality and may be affected by incomplete routine data.
	63.3% remained on LAMA/LABA at 3 months, while 22.1% discontinued inhaled therapy. Outcomes were similar across treatments.
	Most patients did not switch treatment early, although some discontinued respiratory medication.





	Cole et al, 2020
	To evaluate an ICS deprescribing programme for patients with mild-to-moderate COPD in primary care.
	East London CCG primary care. Patient records included 701 patients before the intervention and 538 during the second year.
	Observational primary-care patient record analysis evaluating prescribing before and after implementation.
	Conducted in a real UK primary-care setting and used routine patient records. It also included a comparison CCG to assess changes in prescribing.
	Patient clinical outcomes were not collected. Therefore, the study could demonstrate changes in prescribing but could not determine whether deprescribing improved patient health outcomes.

	ICS prescribing decreased from 34.9% (n=701) before the programme to 26.9% (n=538) in the second year. The reduction was greater than in the comparison CCG.
	A primary-care-led deprescribing programme involving education, financial incentives and consultant support significantly reduced ICS prescribing among patients with mild-to-moderate COPD.

	Shah et al, 2022
	To develop and validate a model predicting 10-year mortality among patients with diagnosed COPD.
	UK-wide primary care database; 37,485 COPD patients, with mean age at diagnosis of 68 years.
	Longitudinal open cohort study using UK primary-care data.
	Large national sample and long follow-up of 149,196 person-years. External mortality and socioeconomic data strengthened the analysis.
	Participants included patients aged ≥40 years, so the population was not restricted to ≥60 years. The model requires external validation.
	23.6% died within 10 years. Heart failure was strongly associated with mortality (HR 1.92), followed by current smoking (HR 1.68).
	The model identified high-risk COPD patients and highlighted smoking and comorbidities as important targets for management.

	Khan et al, 2017
	To examine self-management behaviours and support received by COPD patients and identify factors associated with having a self-management plan.
	Birmingham COPD Cohort; 1,078 COPD patients with a mean age of 69.8 years.
	Cross-sectional analysis using self-reported questionnaire data.
	Good-sized UK COPD cohort with detailed information on self-management, treatment adherence and lifestyle support.
	Self-reported information may be affected by recall and reporting bias.
	40.4% had a self-management plan and 94% reported medication adherence. Only 42.7% of current smokers had received practical smoking-cessation help. Self-management plans were associated with better adherence and COPD knowledge.
	Wider implementation of personalised self-management plans and improved lifestyle advice are needed in primary care.

	Stone et al, 2020
	To identify patient characteristics associated with referral to pulmonary rehabilitation among people with COPD.
	82,696 people with COPD from Welsh primary care practices included in a UK national COPD audit.
	Cross-sectional analysis using primary care audit data.
	Very large sample and national primary-care dataset. Multiple demographic, clinical and treatment factors were examined.
	Referral was identified from recorded codes, so undocumented referrals may have been missed.
	13,297 patients (16%) were referred. Older, female and more deprived patients had lower odds of referral, while higher MRC grade and more exacerbations increased referral likelihood.
	Referral was generally targeted towards appropriate patients, but inequalities were evident among women, smokers and deprived patients.

	Chakrabarti et al, 2025
	To evaluate the impact of computer-guided consultation software on the quality of COPD reviews in primary care.
	5,221 patients recorded on COPD registers in UK primary care.

	Service evaluation using clinical data from COPD reviews.
	Large patient sample and assessment of several aspects of COPD care, including diagnosis, inhaler technique and rehabilitation.
	The study evaluated implementation within primary care, which may limit the generalisability of findings to other healthcare settings.
	21.1% were found not to have COPD. Self-management-plan recording increased from 62% to 85%, while 13% had suboptimal inhaler technique. Only 26% of patients suitable for PR had previously attended.
	Computer-guided consultation improved several aspects of guideline-based COPD care and may provide a scalable approach to primary-care reviews.

	Wang et al, 2022
	To investigate the association between long-term air pollution exposure and COPD risk and examine the influence of genetic and lifestyle factors.
	UK Biobank; 452,762 participants from the UK.

	Prospective cohort study using Cox proportional hazards models.
	Very large UK sample with detailed environmental, genetic and lifestyle data.
	Air pollution exposure was estimated using modelling rather than individual direct measurements.
	PM2.5, PM10, NOx and NO2 were associated with increased COPD risk. PM2.5 showed HR 1.17 per IQR increase, while NO2 showed HR 1.19. Highest risk occurred with high pollution, genetic risk and unfavourable lifestyle.
	Long-term air pollution exposure is associated with increased COPD risk, with genetic susceptibility and lifestyle influencing the observed risk.

	Halpin et al, 2019
	To assess COPD treatment patterns, GOLD classification, comorbidities and appropriateness of therapy in UK primary care.
	UK COPD patients using the OPCRD; 11,409 established patients and 699 patients initiating maintenance therapy.

	Retrospective observational study using electronic patient records.
	Large UK clinical dataset with two-year follow-up and assessment of treatment changes over time.
	Electronic records may contain incomplete or inconsistently recorded clinical information.
	LAMA monotherapy was the most common initial treatment. Nearly 50% experienced escalation, de-escalation or switching, with evidence of over-treatment.


	COPD prescribing frequently differed from guideline recommendations, indicating potential opportunities to improve treatment optimisation.


[bookmark: _Toc239920680]4.4 CASP Quality Assessment Tool
The Critical Appraisal Skills Programme (CASP) tool was used to evaluate the methodological quality of the studies included in the systematic review. Appropriate CASP checklists were selected according to the design of each primary study, allowing methodological characteristics to be assessed consistently across different forms of evidence (Ruano et al, 2023). The assessment considered areas such as clarity of research aims, suitability of study methodology, recruitment and sampling, data collection, analytical procedures, ethical considerations, and the credibility and applicability of findings (Ruano et al, 2023). Each article was examined systematically to identify methodological strengths and limitations that could influence interpretation of its results (Ruano et al, 2023). The quality assessment findings were considered during evidence synthesis so that conclusions reflected the strengths and limitations of the available research. This process also supported transparent judgement of the reliability of evidence contributing to the review findings (Ruano et al, 2023).
[bookmark: _Toc239920681]Table 4.2: CASP Quality Appraisal of Included Studies
	Study
	Design
	Key strengths
	Key limitations
	Overall risk of bias

	Maddocks et al. (2016)
	Quantitative observational study
	Large sample; recognised Fried frailty criteria; appropriate statistical analysis
	Participants were already referred for rehabilitation; limited generalisability; observational design
	Moderate

	Josephs et al. (2017)
	Observational cohort study
	Large UK primary-care sample; adjusted for important confounders including age, deprivation and comorbidities
	Routine data may contain incomplete or inaccurate records; observational design cannot establish causality
	Moderate

	Requena et al. (2023)
	Retrospective cohort study
	Large real-world sample; linked CPRD and HES primary and secondary care data
	Retrospective design; potential incomplete routine data and residual confounding
	Moderate

	Cole et al. (2020)
	Observational before-and-after study
	Real-world UK primary-care setting; comparison CCG included; evaluated prescribing changes over time
	No patient clinical outcomes; non-randomised design limits causal conclusions
	Moderate

	Shah et al. (2022)
	Longitudinal open cohort study
	Large UK-wide sample; long follow-up; linked mortality and socioeconomic data
	Observational design; population not restricted to older adults; model required external validation
	Moderate

	Khan et al. (2017)
	Cross-sectional study
	Good-sized UK COPD cohort; detailed information on self-management and lifestyle support
	Self-reported data may cause recall and reporting bias; cross-sectional design prevents causal interpretation
	Moderate

	Stone et al. (2020)
	Cross-sectional study
	Very large national primary-care dataset; examined demographic, clinical and treatment factors
	Referral based on recorded codes; undocumented referrals may have been missed; cross-sectional design
	Moderate

	Chakrabarti et al. (2025)
	Service evaluation
	Large patient sample; assessed several components of COPD care, including diagnosis and inhaler technique
	Implementation in primary care may limit generalisability; service evaluation design has potential for confounding
	Moderate

	Wang et al. (2022)
	Prospective cohort study
	Very large UK sample; detailed environmental, lifestyle and genetic information; prospective design
	Pollution exposure estimated using modelling rather than individual direct measurements; residual confounding possible
	Moderate

	Halpin et al. (2019)
	Retrospective observational study
	Large UK clinical database; two-year follow-up; assessed treatment changes over time
	Electronic records may contain incomplete or inconsistently recorded information; observational design
	Moderate


[bookmark: _Toc239920682]4.5 Thematic Analysis of Included Studies
[bookmark: _Toc239920683]Theme 1: Modifiable Lifestyle and Environmental Risk Factors for COPD
The first theme identified modifiable lifestyle and environmental factors associated with COPD development and outcomes. Josephs et al. (2017) found that current smokers experienced higher mortality, hospitalisation and emergency attendance than ex-smokers, highlighting the importance of smoking cessation in reducing adverse outcomes. Wang et al. (2022) further demonstrated that long-term exposure to air pollutants, including PM2.5, PM10, NOx and NO2, was associated with increased COPD risk. These findings indicate that both individual smoking behaviour and environmental exposure contribute substantially to COPD risk.
Smoking was also identified as an important predictor of poorer COPD outcomes. Josephs et al. (2017) reported better outcomes among ex-smokers compared with current smokers, while Shah et al. (2022) identified current smoking as an important predictor of 10-year mortality among COPD patients. Wang et al. (2022) additionally showed that COPD risk was greater among individuals exposed to higher levels of air pollution, particularly when combined with genetic susceptibility and unfavourable lifestyle factors. Collectively, these findings demonstrate the interaction between behavioural, environmental and individual risk factors.
Overall, the evidence suggests that smoking cessation and reduction of environmental exposure should remain important components of COPD prevention and management. Josephs et al. (2017) provides evidence that stopping smoking is associated with improved clinical outcomes, while Shah et al. (2022) demonstratese the importance of smoking in long-term mortality prediction. Wang et al. (2022) extends this evidence by highlighting environmental pollution as an additional risk factor. However, the observational nature of these studies limits conclusions about direct causality and indicates the need for continued preventive interventions targeting modifiable exposures.
[bookmark: _Toc239920684]Theme 2: Self-Management and Pulmonary Rehabilitation as Preventive Measures
Self-management and pulmonary rehabilitation were identified as important components of preventive COPD care. Khan et al. (2017) found that only 40.4% of COPD patients had a self-management plan, while 49.9% had never received advice regarding diet or exercise. Similarly, Stone et al. (2020) reported that only 16% of 82,696 patients with COPD had been referred for pulmonary rehabilitation. These findings demonstrate gaps in the implementation of non-pharmacological management despite the importance of patient education, behavioural support and rehabilitation in COPD care.
Patient characteristics can also influence engagement with preventive interventions. Maddocks et al. (2016) found that 25.6% of COPD patients referred for pulmonary rehabilitation were frail and that frail patients had more than twice the odds of non-completion (OR 2.20). However, Stone et al. (2020) identified additional inequalities, with older, female and more deprived patients having lower odds of pulmonary rehabilitation referral. These findings indicate that both patient-level barriers and healthcare-system factors may influence access to preventive interventions (Maddocks et al., 2016; Stone et al., 2020). Consequently, rehabilitation services should consider frailty and social circumstances when supporting patients rather than using these characteristics as reasons for exclusion.
The evidence further suggests that personalised support may improve engagement and disease management. Khan et al. (2017) found that having a self-management plan was associated with medication adherence, attendance at training courses and improved COPD knowledge. Maddocks et al. (2016) similarly demonstrated that frail patients who completed pulmonary rehabilitation achieved improvements in exercise performance, physical activity and health status, with 61.3% no longer meeting frailty criteria after rehabilitation. Therefore, self-management planning and pulmonary rehabilitation should be considered complementary interventions, providing patients with knowledge, skills and physical support to manage COPD effectively (Khan et al., 2017; Maddocks et al., 2016).
[bookmark: _Toc239920685]Theme 3: Quality of Primary Care and Optimisation of COPD Treatment
The third theme concerned the quality of primary care and optimisation of COPD treatment. Chakrabarti et al. (2025) found that computer-guided consultation software improved several aspects of COPD review, including documentation of self-management plans and assessment of inhaler technique. However, the study also identified diagnostic inaccuracies and limited pulmonary rehabilitation uptake. Requena et al. (2023) examined real-world treatment patterns and found that most patients continued LAMA/LABA therapy during the first three months, although some discontinued inhaled treatment. These findings indicate continuing opportunities to improve the consistency and quality of COPD care.
Cole et al. (2020) demonstrated that an intervention involving education, incentives and consultant support reduced inappropriate inhaled corticosteroid prescribing in primary care. ICS prescribing decreased from 34.9% to 26.9% following the intervention. Requena et al. (2023) similarly identified variation in treatment continuation and discontinuation, suggesting that prescribing and medication use require ongoing review. Together, these studies demonstrate the value of structured interventions and regular treatment assessment in improving the appropriateness of COPD management.
Overall, the evidence indicates that improving primary care processes can support better treatment optimisation. Chakrabarti et al. (2025) highlight the potential of structured consultation tools, while Cole et al. (2020) demonstrate that targeted prescribing interventions can reduce potentially inappropriate treatment. Requena et al. (2023) add evidence from routine clinical practice regarding treatment persistence and discontinuation. These findings support regular review of diagnosis, inhaler technique, medication appropriateness and self-management as key components of effective COPD care.
[bookmark: _Toc239920686]Theme 4: Patient Characteristics, Comorbidities and Adverse COPD Outcomes
The fourth theme identified patient characteristics and comorbidities as important influences on COPD outcomes. Shah et al. (2022) found that 23.6% of COPD patients died within ten years and identified factors such as heart failure and current smoking as important predictors of mortality. Josephs et al. (2017) similarly demonstrated poorer outcomes among current smokers, including increased mortality, hospitalisation and emergency healthcare use. These findings suggest that COPD outcomes are influenced not only by respiratory disease severity but also by smoking behaviour and coexisting health conditions.
Maddocks et al. (2016) further highlighted the role of frailty, demonstrating that approximately one-quarter of COPD patients were frail and that frailty was associated with greater difficulty completing pulmonary rehabilitation. Shah et al. (2022) also showed that comorbid conditions contributed to long-term mortality risk. This evidence demonstrates the importance of considering the wider health profile of COPD patients rather than focusing exclusively on respiratory symptoms. Individual characteristics and comorbidities may influence both treatment needs and expected outcomes.
Overall, the evidence supports a more comprehensive approach to COPD assessment and risk stratification. Shah et al. (2022) demonstrate the importance of identifying patients at increased mortality risk, particularly those with significant comorbidities or ongoing smoking exposure. Maddocks et al. (2016) highlight frailty as another factor requiring consideration when planning rehabilitation and supportive care. Therefore, COPD management should incorporate assessment of comorbidities, frailty and smoking status alongside respiratory disease severity to identify higher-risk patients and guide appropriate interventions.
[bookmark: _Toc239920687]4.6 Chapter Summary
This chapter presented the findings of the systematic review examining risk factors, preventive measures and treatment patterns among adults with COPD in the UK. The PRISMA process identified 1,345 records, with 10 studies meeting the predefined eligibility criteria following screening and quality assessment. Data were extracted systematically according to study objectives, populations, designs, strengths, weaknesses, results and conclusions. The thematic analysis generated four key themes: modifiable lifestyle and environmental risk factors, self-management and pulmonary rehabilitation, quality of primary care and treatment optimisation, and patient characteristics, comorbidities and adverse outcomes. Across the included evidence, smoking, environmental exposure, deprivation, frailty and comorbidities were associated with poorer outcomes, while smoking cessation, personalised self-management, pulmonary rehabilitation and improved treatment optimisation demonstrated important opportunities for strengthening COPD prevention and management.











[bookmark: _Toc239920688]CHAPTER 5: DISCUSSION
[bookmark: _Toc239920689]5.1 Introduction
This chapter discusses and critically interprets the findings of the systematic review in relation to the research aim and objectives. The findings are compared with existing evidence to identify areas of agreement, contradiction and potential explanations for observed differences. Attention is given to the major themes identified in Chapter 4, including modifiable lifestyle and environmental risk factors, self-management and pulmonary rehabilitation, quality of primary care and treatment optimisation, and patient characteristics, comorbidities and adverse COPD outcomes. The chapter also considers the implications of these findings for COPD prevention, clinical practice and healthcare policy in the United Kingdom, while highlighting evidence gaps and areas requiring further research.
[bookmark: _Toc189408776][bookmark: _Toc239920690]5.2 Discussion of results themes
Theme 1: Modifiable Lifestyle and Environmental Risk Factors for COPD
The findings indicate that smoking and environmental exposure are important modifiable factors influencing COPD risk and adverse outcomes. Josephs et al. (2017) found that current smokers had higher mortality, hospitalisation and emergency attendance than ex-smokers, while Shah et al. (2022) identified current smoking as a significant predictor of 10-year mortality. These findings are consistent with Ng et al. (2022), who reported that heavy smoking had the strongest association with the risk of developing chronic disease, demonstrating the substantial long-term effect of smoking across the life course. The consistency between these findings strengthens the interpretation that smoking cessation should remain a central component of COPD prevention and management. However, Ng et al. (2022) examined several chronic diseases rather than COPD specifically, meaning its findings provide broader support for the detrimental effects of smoking rather than COPD-specific evidence.
Environmental exposure also emerged as an important risk factor. Wang et al. (2022) found that long-term exposure to PM2.5, PM10, NOx and NO2 was associated with increased COPD risk, with stronger risks observed among individuals with higher genetic susceptibility and unfavourable lifestyles. This finding is supported by Lamichhane et al. (2018), who reported significantly higher odds of COPD among adults exposed to higher concentrations of PM2.5 and NO2 and identified reductions in lung function associated with PM10 exposure. The agreement between the studies suggests that air pollution may contribute not only to COPD development but also to deterioration in pulmonary function. Lamichhane et al. (2018) additionally identified stronger associations among older adults and people with lower educational attainment, suggesting that social and demographic characteristics may modify environmental risk.
Taken together, the evidence demonstrates that COPD risk is shaped by interacting behavioural and environmental exposures rather than by smoking alone. Iersel et al. (2022) further identified diet as a modifiable factor, reporting that an unhealthy Western-style diet was associated with increased COPD risk, whereas greater consumption of fruit, vegetables, fibre and antioxidant-rich nutrients was associated with lower risk. This broadens the interpretation of the present findings by indicating that lifestyle modification may require a multidimensional approach incorporating smoking cessation, healthier diet and reduction of environmental exposure. Nevertheless, differences in study populations and observational designs limit direct causal conclusions. Overall, the evidence supports integrated prevention strategies targeting multiple modifiable risk factors.
Theme 2: Self-Management and Pulmonary Rehabilitation as Preventive Measures
The findings demonstrate important gaps in the delivery of self-management and pulmonary rehabilitation for people with COPD. Khan et al. (2017) found that only 40.4% of patients had a self-management plan, while Stone et al. (2020) reported that only 16% of 82,696 patients were referred to for pulmonary rehabilitation. These findings suggest that potentially beneficial non-pharmacological interventions are not consistently implemented. In contrast, Huang et al. (2021) demonstrated that Internet-based self-management produced greater improvements in self-management behaviour, FEV1, FVC, 6-minute walking distance and quality of life than conventional education. This supports the present review by indicating that structured and accessible self-management approaches can improve both behavioural and clinical outcomes. However, the findings from Huang et al. (2021) should be interpreted cautiously because the study involved only 106 patients and was conducted outside the UK, limiting direct transferability to the NHS context.
The present findings also indicate that patient characteristics and service-level inequalities influence participation in rehabilitation. Maddocks et al. (2016) found that frailty was associated with more than twice the odds of pulmonary rehabilitation non-completion, whereas Stone et al. (2020) identified lower referral among older, female and more deprived patients. These findings are supported by Salvado et al. (2025), whose review emphasised the value of tailored pulmonary rehabilitation interventions incorporating health education, breathing exercises, physical activity, monitoring and follow-up for older people with COPD. Similarly, Janssen et al. (2021) found significant improvements in several self-management measures following a 12-week multidisciplinary pulmonary rehabilitation programme. Together, these findings suggest that rehabilitation should be individualised rather than restricted according to frailty, age or social circumstances.
Overall, the evidence suggests that self-management and pulmonary rehabilitation should operate as complementary components of COPD care. Khan et al. (2017) linked self-management planning with medication adherence and COPD knowledge, while Maddocks et al. (2016) demonstrated that frail patients who completed rehabilitation experienced improvements in physical activity, exercise performance and health status. These findings are consistent with Janssen et al. (2021), who reported substantial improvements in activation, health-directed behaviour and self-monitoring after multidisciplinary rehabilitation, and Salvado et al. (2025), who highlighted personalised interventions and continued monitoring as important for promoting self-care. Huang et al. (2021) further indicates that digital approaches may enhance engagement. Therefore, COPD services should combine personalised education, rehabilitation, follow-up and appropriate digital support to improve patient participation and self-management.
Theme 3: Quality of Primary Care and Optimisation of COPD Treatment
The findings indicate that structured primary care processes can improve COPD management, but important gaps remain in diagnosis, treatment review and continuity of care. Chakrabarti et al. (2025) found that computer-guided consultations improved documentation of self-management plans and assessment of inhaler technique, although diagnostic inaccuracies and limited pulmonary rehabilitation uptake persisted. Similarly, Pullen et al. (2021) argue that COPD optimisation requires systematic identification, risk assessment, appropriate pharmacological and non-pharmacological intervention, and planned follow-up. This supports the present findings by suggesting that structured review tools can strengthen routine care, while also highlighting that treatment optimisation should extend beyond documentation to accurate diagnosis and individualised risk-based management.
The reduction in inappropriate ICS prescribing from 34.9% to 26.9% following education, incentives and consultant support in Cole et al. (2020) demonstrates the potential of targeted quality-improvement interventions to improve prescribing practice. This finding is consistent with Pullen et al. (2021), who emphasise the importance of appropriate pharmacological intervention and regular follow-up, while Vachon et al. (2022) identified poor treatment adherence, limited professional knowledge, inadequate resources and weak interprofessional communication as major barriers to high-quality COPD care. Requena et al. (2023) similarly found variation in treatment continuation and discontinuation in routine practice. Together, these findings indicate that medication optimisation requires continuous review, professional support and coordinated care rather than reliance on prescribing decisions alone.
Overall, the evidence suggests that COPD treatment optimisation depends on integrated and patient-centred primary care systems. Chakrabarti et al. (2025) demonstrate the value of structured consultation technology, while Cole et al. (2020) show that education and organisational support can change prescribing behaviour. Vachon et al. (2022) further indicates that coordination, communication and patient-specific education are necessary to address quality gaps, whereas Moore et al. (2024) emphasises accurate diagnosis, quality-assured spirometry, exacerbation assessment, supported self-management and appropriate treatment stewardship. Therefore, the findings support regular COPD reviews incorporating diagnostic accuracy, inhaler technique, medication appropriateness, exacerbation risk, self-management and follow-up. This integrated approach may improve treatment quality and reduce inappropriate or fragmented COPD care in UK primary care.

Theme 4: Patient Characteristics, Comorbidities and Adverse COPD Outcomes
The findings demonstrate that COPD outcomes are strongly influenced by patient characteristics and comorbidity burden rather than respiratory disease alone. Shah et al. (2022) found that 23.6% of patients died within ten years, with heart failure and current smoking identified as important mortality predictors, while Josephs et al. (2017) reported higher mortality, hospitalisation and emergency healthcare use among current smokers. These findings are consistent with Putcha et al. (2015), who identified multimorbidity as an important determinant of mortality, dyspnoea, exercise capacity, quality of life, exacerbations and healthcare utilisation in COPD. Mariniello et al. (2024) similarly emphasise the frequent coexistence of cardiovascular, metabolic and other chronic conditions. Therefore, the present findings suggest that COPD risk assessment should consider the wider clinical profile of patients rather than focusing only on pulmonary function or respiratory symptoms.
The findings also highlight frailty and treatment complexity as important patient-level considerations. Maddocks et al. (2016) found that approximately one-quarter of COPD patients were frail and that frailty increased the likelihood of pulmonary rehabilitation non-completion, although patients who completed rehabilitation could still achieve improvements. This supports Putcha et al. (2015), who argued that comorbidities contribute substantially to reduced exercise capacity, poorer quality of life and increased healthcare utilisation. Ierodiakonou et al. (2021) further demonstrated the complexity of multimorbidity and polypharmacy, reporting multimorbidity in 77% of COPD patients and polypharmacy in 55.2%, with medication-related risks including falls, cardiovascular events and drug interactions. Consequently, the present findings indicate that treatment planning should account for frailty, comorbidities and medication burden to reduce adverse outcomes.
Overall, the evidence supports multidimensional assessment and individualised risk stratification in COPD management. Shah et al. (2022) demonstrates the value of identifying patients at higher mortality risk, particularly those with heart failure or continued smoking exposure, while Maddocks et al. (2016) shows that frailty may affect engagement with rehabilitation. These findings are reinforced by Mariniello et al. (2024), who describe COPD as a heterogeneous condition requiring multidimensional assessment, and by Ierodiakonou et al. (2021), who highlight the risks associated with multimorbidity and polypharmacy. Putcha et al. (2015) similarly support incorporating comorbidity information into COPD assessment because of its relationship with mortality and clinical outcomes. Thus, UK COPD services should integrate smoking status, frailty, cardiovascular and metabolic comorbidities, medication burden and exacerbation history into routine assessment to identify higher-risk patients and guide appropriate, personalised care.
[bookmark: _Toc239920691]5.3 Implications of the Study
The findings have important implications for clinical practice and primary care delivery in the United Kingdom. Smoking cessation should remain central to COPD prevention and management because current smoking was associated with poorer outcomes, including mortality, hospitalisation and emergency healthcare use. Primary care professionals should provide consistent, personalised cessation support alongside assessment of environmental and lifestyle risk factors. Early identification of patients at greater risk should include assessment of smoking status, comorbidities, frailty and exacerbation history. Regular multidisciplinary assessment can help identify changing patient needs and guide interventions according to individual risk. Pulmonary rehabilitation should also be actively promoted, particularly for patients experiencing barriers related to age, sex, deprivation or frailty.
The findings also have implications for COPD treatment optimisation and quality improvement. Primary care services should strengthen routine COPD reviews through accurate diagnosis, inhaler technique assessment, medication review and documented self-management plans. Chakrabarti et al. (2025) demonstrated that structured consultation tools can support more consistent delivery of recommended care, while Cole et al. (2020) showed that education, incentives and specialist support can reduce potentially inappropriate ICS prescribing. Treatment should therefore be reviewed regularly rather than continued without reassessment. Healthcare professionals should consider multimorbidity and polypharmacy when making prescribing decisions because these can increase treatment complexity and medication-related risks. Improved communication between primary, secondary and community services could further strengthen continuity of care for patients with complex COPD.
At healthcare policy and service-planning levels, the findings support an integrated, patient-centred and risk-based approach to COPD management. Services should improve access to pulmonary rehabilitation, smoking cessation programmes, self-management education and appropriate follow-up, particularly among socially disadvantaged groups. Digital and computer-guided approaches may help standardise assessment and support self-management but should complement personalised clinical care. COPD quality improvement programmes should include measurable indicators covering diagnostic accuracy, treatment appropriateness, rehabilitation referral, inhaler technique and follow-up. Policymakers should recognise inequalities in COPD access and outcomes and allocate resources accordingly. Further UK research should evaluate whether integrated interventions produce sustained improvements in clinical outcomes, healthcare utilisation and quality of life across diverse COPD populations.
[bookmark: _Toc239920692]5.4 Strengths of the Study
A major strength of this systematic review was its focused UK-specific scope, which enabled the findings to be interpreted within the context of the United Kingdom healthcare system. Restricting the evidence to UK-based studies improved the relevance of the findings to British primary care and COPD management pathways. The review also used clearly defined eligibility criteria based on the research aim and objectives, supporting a structured approach to study selection. Multiple electronic databases, including PubMed, Scopus and MEDILINE, were searched to identify relevant evidence. The use of predefined keywords and Boolean operators strengthened the consistency of the search process, while reference-list checking provided an additional opportunity to identify relevant studies. PRISMA was used to structure and report the identification, screening, eligibility and inclusion stages, improving transparency in the study-selection process.
A further strength was the critical appraisal and thematic synthesis of the included evidence. The CASP appraisal process provided a structured assessment of methodological quality and enabled strengths and limitations of individual studies to be considered during interpretation. The included evidence represented different study designs and addressed several dimensions of COPD, including smoking, environmental exposure, self-management, pulmonary rehabilitation, primary care quality, treatment patterns, frailty and comorbidities. This breadth allowed the review to provide a multidimensional understanding of COPD rather than concentrating on a single risk factor or treatment outcome. Thematic synthesis enabled common patterns to be identified across heterogeneous evidence where statistical pooling was not appropriate. In addition, the review incorporated recent evidence, including studies published up to 2025, supporting the contemporary relevance of the findings. Overall, the systematic and critical approach strengthened the credibility and practical usefulness of the review.
[bookmark: _Toc239920693]5.5 Weaknesses of the Study
Despite its strengths, several limitations should be considered when interpreting the findings. The review was restricted to UK-based, English-language, peer-reviewed studies, which may have excluded relevant evidence from other countries or publications in other languages. Although this restriction increased relevance to the UK context, it may have reduced the breadth of available evidence and limited international comparison. The included studies also differed considerably in study design, populations, exposure measures and outcomes. Consequently, statistical meta-analysis was not considered appropriate, and a narrative thematic synthesis was undertaken. Although this approach allowed findings to be compared across studies, the absence of pooled effect estimates limited the ability to determine the overall magnitude of associations. Some included studies also relied on routinely collected or self-reported data, which may be affected by incomplete recording, recall bias or reporting bias.
Another limitation was the limited evidence on vaccination as a preventive intervention for COPD within the included studies. Although vaccination is relevant to COPD prevention and management, no eligible UK primary studies were identified that provided sufficient evidence to address vaccination awareness, uptake or effectiveness within the scope of this review. Consequently, the review could not provide a clear conclusion regarding the role of vaccination as a preventive measure among adults with COPD aged 40 years and above in the UK. Study screening and selection were conducted by a single reviewer, primarily because of time and resource constraints. Single-reviewer screening can increase the possibility of selection bias or inconsistent interpretation of eligibility criteria. This risk was reduced by establishing inclusion and exclusion criteria in advance and applying them consistently throughout the screening process. Furthermore, methodological quality was considered during synthesis rather than excluding studies solely because of identified weaknesses. Several studies used observational designs, meaning that associations between COPD risk factors, treatment and outcomes cannot necessarily be interpreted as causal relationships. Differences in sample characteristics, follow-up periods and measurement methods also reduced direct comparability. Therefore, the conclusions should be interpreted cautiously, particularly when generalising findings to all adults with COPD aged 40 years and above in the UK.
[bookmark: _Toc239920694]5.5 Chapter Summary
This chapter critically discussed the systematic review findings in relation to the research aim and objectives and compared them with existing evidence. Four themes were examined, demonstrating the importance of smoking, environmental exposures, self-management, pulmonary rehabilitation, primary care quality, treatment optimisation, frailty and comorbidities in COPD outcomes. The implications highlight the need for integrated, personalised and risk-based COPD management within UK healthcare services. The review demonstrated strengths through its focused UK scope, systematic searching, PRISMA reporting, CASP appraisal and thematic synthesis. However, limitations included study heterogeneity, observational evidence, language restrictions and single-reviewer screening. Overall, the findings support improvements in prevention, treatment and equitable COPD care.





[bookmark: _Toc239920695]CHAPTER 6: CONCLUSION
[bookmark: _Toc239920696]6.1 Introduction
This chapter concludes the systematic review evaluating risk factors, preventive measures and treatment patterns among COPD patients aged 40 years and above in the United Kingdom. The review addressed the research question by synthesising evidence from UK-based primary studies and identifying important factors influencing COPD development, management and outcomes. The findings demonstrated that smoking, environmental exposure, comorbidities and frailty are important influences on COPD outcomes, while smoking cessation, self-management and pulmonary rehabilitation provide opportunities for prevention and supportive care. Variation in primary care processes and treatment patterns also highlighted the need for accurate diagnosis, regular medication review, inhaler assessment and individualised management. This chapter considers the implications of these findings for COPD care, provides recommendations for UK practice and service development, acknowledges the limitations of the review, identifies areas for future research, and presents the overall conclusion of the dissertation clearly.
[bookmark: _Toc239920697]6.2 Implications of Research
The findings have implications for clinical practice because COPD management should extend beyond respiratory symptoms to include modifiable risk factors and wider patient characteristics. Smoking cessation remains a key priority because current smoking was associated with poorer outcomes, including mortality, hospitalisation and emergency healthcare use. Assessment of environmental exposure, comorbidities, frailty and exacerbation history may support earlier identification of patients with greater clinical needs. Self-management and pulmonary rehabilitation can support physical activity, exercise capacity and health status, although referral and completion may be affected by deprivation, age, sex and frailty. These findings support a personalised approach in which preventive and rehabilitative interventions are matched to individual circumstances.
The review has implications for treatment optimisation and healthcare organisation. Primary care evidence demonstrated variation in diagnosis, treatment continuation, prescribing and follow-up, indicating that regular review remains important. Structured consultation approaches may improve assessment, while targeted education and specialist support may improve prescribing. Multimorbidity and polypharmacy should also be considered because complex medication regimens can increase treatment burden and potential risks. Better coordination between primary, secondary and community care may improve continuity. The findings therefore support an integrated, patient-centred and risk-based model combining prevention, self-management, rehabilitation, appropriate medication and management of comorbidities.
[bookmark: _Toc239920698]6.3 Recommendations for UK
For UK clinical practice, primary care services could strengthen routine COPD assessment by ensuring accurate diagnosis, appropriate assessment of disease severity and risk, inhaler technique review, medication reconciliation and documented self-management planning. Smoking status could be reviewed regularly, with personalised cessation support offered to current smokers. Clinicians could also assess exacerbation history, frailty, cardiovascular and other relevant comorbidities when determining individual management needs. Treatment could be reviewed at appropriate intervals to identify potentially inappropriate prescribing, unnecessary continuation or discontinuation of therapy. These measures may support safer, more consistent and personalised care while recognising that COPD patients have different clinical and social circumstances. Reviews could also reinforce prevention messages, identify deterioration early and consider patient preferences.
UK services could also improve access to preventive and rehabilitative interventions. Pulmonary rehabilitation should be promoted among eligible patients, with attention to barriers associated with deprivation, age, sex and frailty. Flexible referral pathways, personalised rehabilitation approaches and appropriate follow-up could support participation and completion. Self-management education could be incorporated into routine COPD reviews, including information about symptoms, medication use, exacerbation recognition, physical activity and lifestyle. Digital or computer-guided tools could be considered as additional methods for supporting assessment, education and follow-up, particularly where they improve consistency and patient engagement. However, digital approaches should complement rather than replace personalised interaction with healthcare professionals. Services could consider flexible appointments, additional follow-up or community support where feasible. Education could be adapted to health literacy, functional ability and individual priorities.
At policy and service-planning level, UK healthcare organisations could develop integrated COPD quality-improvement programmes with measurable indicators for diagnostic accuracy, treatment appropriateness, inhaler technique, smoking cessation support, rehabilitation referral, self-management planning and follow-up. Resources could be targeted towards communities experiencing greater socioeconomic disadvantages because inequalities may affect access to rehabilitation and other supportive services. Communication between primary, secondary and community teams could also be strengthened to support coordinated care. Future implementation could involve multidisciplinary education for healthcare professionals and regular review of service performance against agreed standards. These recommendations are intended to support improvement rather than prescribe a single model of care, allowing services to adapt interventions to local populations and available resources. This could identify differences in service access. Monitoring outcomes across socioeconomic groups may support equitable allocation of resources and ensure that improvements benefit patients with different levels of need.
[bookmark: _Toc239920699]6.4 Limitations of the Research
Several limitations should be considered when interpreting the findings. The review included UK-based, English-language, peer-reviewed primary studies, which may have excluded relevant evidence published in other languages or outside the UK. The evidence base may have underrepresented aspects of COPD prevention and treatment. The included studies varied in design, populations, exposures and outcome measures, preventing statistical meta-analysis and limiting direct comparison. Many studies were observational, so associations could not necessarily be interpreted as causal relationships. In addition, title and abstract screening and full-text selection were undertaken by a single reviewer because of time and resource constraints, which may have increased the possibility of selection bias. Although predefined eligibility criteria were applied consistently and methodological quality was assessed using CASP, limited evidence on vaccination reduced the ability to conclude this objective. These constraints should be considered.
[bookmark: _Toc239920700]6.5 Future Scope of Research
Future research could strengthen the UK evidence base through longitudinal and intervention-based studies examining the longer-term effects of integrated COPD management. Studies could evaluate combinations of smoking cessation, self-management, pulmonary rehabilitation, medication optimisation and comorbidity assessment in routine care, with outcomes including exacerbations, hospitalisation, mortality, quality of life and healthcare utilisation. Further research should specifically examine vaccination awareness and uptake, as evidence addressing this objective was limited in the included studies. Research should also investigate inequalities in access and outcomes according to socioeconomic circumstances, age, sex and frailty. Consistent age definitions, outcome measures and follow-up periods would improve comparability and support stronger conclusions about effective COPD management. Future studies could examine patient experiences and barriers to COPD services, particularly among disadvantaged communities. Mixed-methods research could combine clinical outcomes with perspectives. Evaluations of different service models could help determine which approaches are most feasible, acceptable and sustainable within UK healthcare settings.
[bookmark: _Toc239920701]6.6 Conclusion 
This dissertation concludes that the key risk factors, preventive measures and treatment patterns identified in UK COPD patients aged 40 years and above are interconnected and should not be considered in isolation. Smoking was the most prominent modifiable risk factor, with current smoking associated with poorer mortality and healthcare outcomes. Environmental exposure, particularly air pollution, also contributed to COPD risk. Comorbidities and frailty further influenced clinical outcomes and management needs. The evidence therefore indicates that COPD assessment should consider behavioural, environmental and clinical characteristics alongside respiratory disease severity. The research question was addressed through a systematic review of UK-based primary evidence, enabling the findings to be considered within the context of UK healthcare practice.
The review also concludes that prevention and management require a comprehensive and personalised approach. Smoking cessation should remain central, while self-management and pulmonary rehabilitation provide important opportunities to improve patient participation, physical activity, exercise capacity and health status. However, access, referral and completion are not consistently achieved, particularly where social or patient-level barriers exist. Treatment patterns also demonstrate opportunities for improvement through accurate diagnosis, regular medication review, inhaler technique assessment and appropriate prescribing. Primary care therefore has an important role in coordinating prevention, treatment and follow-up. The evidence supports integrated care that considers multimorbidity, frailty, medication burden and individual patient need rather than concentrating exclusively on respiratory symptoms.
Overall, the contribution of this dissertation is the synthesis of UK evidence across risk factors, preventive measures and treatment patterns within a single review focused on adults aged 40 years and above. The findings provide a coherent basis for understanding how smoking, environmental exposure, self-management, rehabilitation, primary care quality, treatment optimisation, frailty and comorbidities influence COPD care and outcomes. Although methodological and evidence limitations restrict causal interpretation, the review identifies clear opportunities to strengthen prevention, personalised management and equitable service delivery. The study therefore reinforces the importance of coordinated, risk-based COPD care and provides a focused evidence base for UK practice, service planning and future research. This contribution may support more coordinated decision-making and help identify priorities for improving COPD prevention, management and outcomes across UK healthcare services.
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