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Abstract
Chronic Obstructive Pulmonary Disease (COPD) is linked to reduced quality of life, repeated hospitalisation and strain on the health-care system. PR is employed to optimise patient outcomes, but there is some doubt about its impact on hospital readmission and barriers to participation and completion. The purpose of this systematic review was to examine the effects of PR on adult COPD patients' QOL and hospital readmission rates, in the context of UK healthcare; and to identify factors influencing accessibility, implementation and engagement. 
A systematic literature review (SLR) was performed with the help of a PICO-based method of searching. The studies were retrieved using electronic databases and were selected according to inclusion and exclusion criteria. According to PRISMA 2020 using 19 published studies were included. The methodological quality of each study was assessed using CASP appraisal tools., and narrative thematic synthesis was used to analyse the findings. 
Four themes were identified. In every case, PR correlated with an improvement or maintenance of health-related quality of life, exercise capacity, breathlessness and self-management. Its impact on hospital re-hospitalisation was not as consistent, however. More delivery options were provided through home-based, online and hybrid approaches, and access, enrolment and completion barriers persisted. Motivation, disease severity, deprivation, transport, and availability of professional support were all factors which affected engagement and outcomes. 
Public relations can help enhance the quality of life and functional outcomes in a person with COPD and is not to be viewed as a therapy alone to reduce readmissions, but overall is an effective tool in the management of COPD. Findings support flexible, patient-centred delivery integrated with self-management, discharge planning and follow-up. The heterogeneity of studies and mixed settings and single-reviewer processes limit the interpretation. Consistent outcome measures and investigation of the most effective delivery should be done in future studies to understand which delivery is most effective in supporting participation and minimising health service use.
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[bookmark: _Toc240127059]Chapter 1: Introduction
[bookmark: _Toc234838392][bookmark: _Toc240127060]1.1 Introduction to the Study 
Chronic Obstructive Pulmonary Disease (COPD) is a respiratory condition that progresses over time by developing from abnormalities of the airways and alveoli which lead to persistent respiratory symptoms. However, the disease is typically linked with annual exposure to highly toxic chemicals or gases, but environmental pollution, exposure to dust at work and biomass fuels as well as genetic factors contribute to its development. COPD primarily affects lung function, resulting in symptoms including persistent cough and mucus production, wheezing and increasing breathlessness, which gradually reduce an individual's physical functioning and overall quality of life (Agarwal, Raja, and Brown, 2023).
Globally, COPD is becoming a significant and increasingly pressing public health issue. In 2021, COPD accounted for approximately 3.5 million passings worldwide, representing about 5% of all global deaths. About 90% of COPD-related deaths in individuals less than 70 years old happen in low- and middle-income countries, demonstrating substantial inequalities and burden across the globe (WHO, 2024). In the UK, COPD also creates a considerable healthcare burden, with around 1.4 million people having a confirmed diagnosis and many more believed to remain undiagnosed. These figures demonstrate the scale of COPD and provide quantitative evidence for its continuing public health significance.
COPD is a vital worldwide public health concern because of its substantial effects on morbidity, disability and mortality; approximately 3.5 million deaths were attributed to COPD worldwide in 2021, accounting for about 5% of all global deaths (WHO, 2024). In the United Kingdom, COPD is linked to frequent hospitalisations, increasing medical expenditure and long-term treatment requirements, which dramatically lower patients’ quality of life and ability to function independently.  Consequently, the growing burden of COPD highlights the need for effective interventions capable of enhancing patient outcomes and lowering demand for hospital-based care.
PR incorporates person-centred exercise, education, and behaviour change and self-management sessions to enhance physical ability, mental well-being, and quality of life for individuals with COPD. The aim of this dissertation is to investigate the effect of PR on the COPD patients’ standard of living and their readmission rates in hospitals in the UK. To achieve this aim, this study will systematically review the available evidence to evaluate whether PR improves patient outcomes and reduces healthcare utilisation (Lu et al., 2023).
[bookmark: _Toc234838393][bookmark: _Toc240127061]1.2 Overview of the Disease 
COPD is a continuously evolving, preventable, and treatable condition of the lungs that is characterised by chronic lung problems and irreversible airflow limitation, which is created by the structural impairment of the airways and alveoli, primarily because of prolonged exposure to damaging particles or gases (Global Initiative for Chronic Obstructive Lung Disease [GOLD], 2025). The condition mainly involves chronic bronchitis and emphysema, which contribute to persistent inflammation, excessive mucus production, and damage to alveolar tissue while reducing lung function and impairing gas exchange (Celli and Wedzicha, 2019).
The development of COPD is strongly associated with cigarette smoking, which remains the most significant modifiable risk factor. However, the disease has a multifactorial aetiology, as environmental and occupational exposures, including biomass fuel smoke, air pollution, dust, chemical fumes, repeated airway illnesses and genetic predispositions, including alpha-1 antitrypsin deficit, also contribute to its onset and progression. The relative contribution of these risk factors varies between individuals according to the intensity and duration of exposure, highlighting the complex nature of COPD development (Dutta et al., 2024).
Clinically, COPD is characterised by persistent respiratory symptoms such as persistent cough, mucus production, wheezing, chest heaviness and progressive dyspnoea, which gradually worsen over time. Disease progression is frequently accompanied by acute exacerbations that accelerate the decline in lung function, reduce exercise tolerance and increase physical limitations, resulting in greater dependence on medical care. As airflow obstruction becomes more severe, patients commonly experience reduced ability to function with greater symptom load and a higher risk of respiratory failure, emphasising the importance of early diagnosis and appropriate long-term disease management (National Heart, Lung, and Blood Institute, 2022).
[bookmark: _Toc240127062][bookmark: _Toc234838394]1.3 Background and Context 
COPD continues to place a substantial pressure on population and healthcare mechanisms because it is associated with frequent exacerbations, repeated hospital admissions and long-term management requirements. Acute exacerbations often require emergency treatment or hospitalisation, accelerating disease progression and reducing patients' physical functioning, independence and quality of life. Recurrent hospital admissions also increase healthcare costs and place additional pressure on the National Health Service (NHS) in the UK (Britton, 2003).
PR is recognised as an key part of comprehensive COPD management because it combines individually tailored practice training, education, and behavioural support along with self-management strategies to enhance patients’ medical conditions. These interventions enhance exercise capacity, reduce breathlessness, improve symptom control and enable patients to manage their condition more effectively, thereby enhancing health-associated standard of life and lowering the likelihood of future hospital stays (Hill, Vogiatzis, and Burtin, 2013).
Consequently, national and international clinical guidelines recommend PR, particularly following a COPD exacerbation or hospital discharge, to support recovery and minimise preventable readmissions (Puhan et al., 2016). However, the effectiveness of PR remains influenced by several factors, including referral rates, patient adherence, programme accessibility and regional variation in service provision. These challenges highlight the need to evaluate the current evidence on the effectiveness of PR within the UK healthcare setting to support evidence-based practice and improve patient outcomes (NHS England, 2017).
[bookmark: _Toc240127063][bookmark: _Toc234838395]1.4 Problem Statement 
COPD remains a major reason for illness, death, and healthcare utilisation in the United Kingdom. Acute exacerbations frequently result in hospital admission and readmission, increasing healthcare costs while reducing patients’ physical functioning, psychological wellbeing and quality of life (Halpin et al., 2017). Although PR is advised as a key component of COPD management, still the access for participation in these programmes remains inconsistent across the UK.
Many eligible patients are not referred, do not enrol or fail to PR because of limited-service availability, transport difficulties, socioeconomic barriers and poor adherence. These challenges may reduce the effectiveness of PR in routine clinical practice and create inequalities in access to treatment (Htwe et al., 2024).
Furthermore, existing research has reported inconsistent findings regarding the effect of PR on quality of life and hospital readmission rates. Variations in study design, programme duration, patient characteristics and outcome measures make it difficult to determine its overall effectiveness within the UK healthcare context.
Thus, a systematic review is necessary to critically assess and integrate the available evidence on the effect of PR on quality of life and hospital readmission rates in UK patients with COPD. The findings may identify gaps in the evidence and support improvements in clinical practice, healthcare planning and future research (Lamberton and Mosher, 2024).
[bookmark: _Toc234838396][bookmark: _Toc240127064]1.5 Research Aim
This dissertation seeks to assess how pulmonary rehabilitation affects quality of life and hospital readmission frequencies in patients with COPD in the United Kingdom through a systematic review of the available literature. Further, the study intends to critically evaluate and synthesise existing evidence to assess how well pulmonary rehabilitation enhances clinical results of patients and reducing hospital readmissions.
[bookmark: _Toc234838397][bookmark: _Toc240127065]1.6 Research Objectives 
The objectives of this study are:
1. To examine the impact of COPD on patients and healthcare services within the United Kingdom.
2. To critically evaluate the current evidence on how pulmonary rehabilitation impacts the quality of life for COPD patients.
3. To evaluate the effectiveness of pulmonary rehabilitation in reducing hospital readmission following COPD exacerbations.
4. To identify factors influencing the effectiveness, accessibility and implementation of pulmonary rehabilitation programmes and provide recommendations to improve patient outcomes and clinical practice within the UK healthcare system.
[bookmark: _Toc240127066][bookmark: _Toc234838398]1.7 Research Questions
The study will address the following research questions: How does pulmonary rehabilitation affect the quality of life for patients with COPD in the UK? To what extent does pulmonary rehabilitation reduce hospital readmission following COPD exacerbations? What factors influence the effectiveness, accessibility and implementation of pulmonary rehabilitation programmes in the United Kingdom? Finally, what recommendations can be made to improve pulmonary rehabilitation services and patient outcomes within the United Kingdom?
[bookmark: _Toc240127067][bookmark: _Toc234838399]1.8 Significance of the Study 
This study is significant as COPD remains a significant health problem in the UK. These results will feed into an emerging understanding of the effect of PR on patient outcomes and health service use (Stone et al., 2023).
The research has the chance to improve therapy for patients that can improve physical function, symptom management, ability to function independently, and the overall quality of life for patients. Results may help in evidence-based decision making by health care providers that participate in the referral and management of patients with COPD.
There is a need to increase public health practitioners' awareness of interventions to decrease preventable hospitalizations and to facilitate self-management. The results can guide healthcare planning, resource allocation, and service development to enhance respiratory health outcomes, which can be incorporated into policymaking (Santoni et al., 2025).
The study can also help build on the current knowledge by highlighting strengths and weaknesses of existing studies. The results could inform further studies on pulmonary rehabilitation, disparities in health care, and COPD treatment. The overall aim of the dissertation is to contribute for improving patient outcomes and more sustainable healthcare delivery (Yuan and Zeng, 2025).
[bookmark: _Toc234838400][bookmark: _Toc240127068]1.9 Dissertation Structure 
This dissertation is divided into six chapters. The introduction of the research is presented in chapter 1 where the background of COPD is discussed, followed by the research problem, research aim, objectives and research question. A thorough review of the literature about the topics COPD, pulmonary rehabilitation, hospital readmission and quality of life posits a research gap that has been solved by this study in chapter 2. The systematic review methodology is discussed in detail in Chapter 3, with the research design, search approach, inclusion standards, study screening method, data retrieval and quality assessment and ethical considerations. Results of systematic review and the main themes found from the selected studies are provided in Chapter 4. The outcome of the study is compared with the previous published studies in Chapter 5. While highlighting the impact of the findings on clinical practice, healthcare policy, and future research are outlined. Finally, in Chapter 6, there was a summary of key conclusions, marking to the study limitations, recommendations for future research, and a final sentence.
 	 


[bookmark: _Toc237357759][bookmark: _Toc233899800][bookmark: _Toc240127069]Chapter 2: Literature review
[bookmark: _Toc233899801][bookmark: _Toc240127070]2.1 Introduction 
This chapter offers a summary of the current literature on the effects of pulmonary rehabilitation on outcomes such as quality of life and hospital rehospitalisation in patients with COPD. PR is well established as a significant part of COPD care as it can help to increase exercise capacity, decrease symptoms and improve health-related quality of life (COPD, 2025). This chapter examines evidence from both global and UK-based studies to identify key findings, differences in outcomes, limitations in the existing evidence and gaps that require further investigation.
PR is recognized as one of the most effective non-drug treatments for individuals with COPD as it is a multimodal approach that includes exercise training, education, behavioural support and self-management (Arnold, Dolezal and Cooper, 2020). Pulmonary Rehabilitation is recommended by NICE (2023), British Thoracic Society (Man et al., 2023) and NHS England (2024) as a standard care pathway for patients that are suitable for it, as it can have a positive impact on exercise tolerance, breathlessness and quality of life. Moreover, recent studies indicated that pulmonary rehabilitation could also have the potential to decrease hospital readmission and healthcare costs, though this has not been consistently shown in all studies (Lamberton and Mosher, 2024; Meneses-Echávez et al., 2023). Hence, the purpose of this literature review is therefore to critically evaluate the current evidence, compare previous research findings and determine research gaps that support an idea for conducting this systematic review.
[bookmark: _Toc233899802][bookmark: _Toc240127071]2.2 Understanding Chronic Obstructive Pulmonary Disease
COPD is a long-term respiratory condition marked by progressive, irreversible and chronic airflow restriction. The disease primarily consists of chronic bronchitis and emphysema, which impair the lung's ability to effectively exchange oxygen. In contrast to asthma, the airflow limitation in COPD is generally progressive and irreversible when the disease isn't well managed (Shenoy and Paul, 2023; Arnold, Dolezal and Cooper, 2020).
Smoking remains the primary risk factor for COPD all over the world, but there are also other important risk factors such as air pollution, dust and chemicals in the workplace, biomass fuel smoke and genes. These risk factors increase a person's likelihood of developing COPD, particularly if the person is older. Symptoms are often persistent cough, sputum, wheezing, fatigue, chest tightness and worsening dyspnea. These symptoms tend to get worse during acute exacerbations, sometimes needing emergency treatment or hospitalization (NICE, 2023).
COPD is responsible for thousands of emergency hospital admissions each year and uses a considerable amount of the NHS system for long-term treatment and care, medication and follow-up (NHS England, 2017; Man et al., 2023). COPD not only has a physical impact, but it also has a significant emotional impact, functional impact and social impact on the patient. Due to breathlessness and the lack of exercise capacity, many patients become anxious, depressed and lose their independence, and struggle with many of their daily activities (Arnold, Dolezal and Cooper, 2020). Pharmacological treatments including bronchodilators and inhaled corticosteroids control symptoms, but cannot stop disease progression. As such, research has increased in the last few years on non-pharmacological treatments, such as pulmonary rehabilitation, to enhance patient outcomes (Lamberton and Mosher, 2024). Pulmonary rehabilitation is one of the most effective evidence-based treatments for enhancing functional capacity and quality of life in individuals with COPD. (Arnold, Dolezal and Cooper, 2020). Likewise, Shenoy and Paul (2023) argue that an exercise training program and an education program, along with self-management, are effective ways to enable patients to better manage COPD. This increasing amount of evidence underlines the need for more studies to be carried out on the effects of PR in other areas such as quality of life and hospital readmission rates in the UK.
[bookmark: _Toc240127072][bookmark: _Toc233899803]2.3 Global Perspective on COPD and Pulmonary Rehabilitation
COPD is a substantial public health challenge that is present throughout the globe, but the burden and management of COPD vary between countries. The WHO (2026), estimated that COPD ranked as the third leading cause of death globally, accounting for approximately 3.4 million fatalities in 2023, which accounted for about 6% of all deaths worldwide. In the majority of cases (≈90%), COPD is responsible for mortality when people are younger than 70 years in low- and middle-income countries (LMICs). There are also important differences in the risk factors. In rich countries, tobacco smoking is responsible for more than 70% of COPD cases, while in LMICs it is responsible for around 30-40% and household air pollution is another high-impact risk factor in these countries (WHO, 2026).
Rehabilitation has been internationally acknowledged as a key strategy in the management of chronic respiratory disease, and benefits from rehabilitation in terms of functioning, independence and self-management. Rehabilitation is, however, not equally available across health services. Around 2.4 billion people worldwide have a health condition that could benefit from rehabilitation, however, in some LMICs over 50% of those who need rehabilitation do not receive it (WHO, 2024). Some key challenges are insufficient resources, lack of services in rural areas, unaffordable out-of-pocket expenses and a shortage of trained rehabilitation professionals (WHO, 2024). Such inequalities are especially important for the context of COPD, as it is important that trained staff is available, facilities are adequate, systems are in place to refer patients to pulmonary rehabilitation, and the patient is actively participating.
To the same extent, evidence from Europe shows significant variations between health care systems. Chronic respiratory diseases affect about 81.7 million people in the WHO European Region, and prevalence, mortality and disability rates differ significantly among the 53 countries of the Region (WHO Regional Office for Europe, 2025). As such, the WHO encourages increased integration of pulmonary rehabilitation in respiratory care and suggests that individual programmes can lead to better results even outside of resource-rich environments.
Collectively, evidence from the international literature indicates that PR has significant potential in the management of COPD, but that access and implementation is strongly affected by the healthcare resources and the structure of healthcare services. Thus, the international results cannot be directly transferred to the United Kingdom. A comparison of what happens in the world and in the UK is required to establish whether comparable benefits in terms of improved quality of life and reduced hospital readmission rates are realised in the NHS; and to assess lessons learnt from different health care systems.
[bookmark: _Toc240127073]2.4 Pulmonary Rehabilitation 
Pulmonary rehabilitation (PR) is an evidence based programme evidence-based and structured to enhance the physical and psychological health of those with COPD. It is also well recognised to be one of the most effective non-pharmacological therapies for COPD and recommended as a way to help patients manage their COPD better when used in addition to medical therapy (Arnold, Dolezal and Cooper, 2020; NICE, 2023). PR does not cure COPD, but it can make patients feel better during the disease, help them get better at exercising, be more confident with everyday tasks, and have a better quality of life (Shenoy and Paul, 2023).
Generally, a pulmonary rehabilitation program will include supervised exercise training, education regarding COPD, breathing strategies, nutritional guidance, psychological support, and self-management techniques. Together, these components enhance physical fitness, decrease breathlessness and help patients live healthier lives (Man et al., 2023). Delivering PR requires a multidisciplinary team, encompassing physiotherapists, respiratory nurses, doctors, occupational therapists, dietitians and psychologists, as many COPD patients have complex needs (British Thoracic Society, 2023). Rather, NHS England (2024) highlights the need for more people working in the pulmonary rehabilitation workforce to increase access to quality pulmonary rehabilitation services throughout the UK.
There is high level clinical guidance in favour of pulmonary rehabilitation. Given the known benefits in symptom control and physical function, NICE (2023) advises all suitable patients with stable COPD who have exercise limitation to be referred to PR programmes. NHS England (2017) also states that pulmonary rehabilitation is a crucial component of COPD care, especially after a hospital admission for an acute exacerbation of COPD.
Evidence generally supports the effectiveness of pulmonary rehabilitation (PR), although the reported benefits and strength of evidence vary across studies. Arnold, Dolezal and Cooper, (2020), reported improvements in exercise tolerance, breathlessness, and health-related quality of life with, and a note that PR is underutilized in COPD care. In line with that, Zhang et al. (2022) reported that PR proved to be more effective than standard care in terms of increased exercise capacity and enhanced quality of life. By using a systematic review and meta-analysis yields more robust evidence than reporting findings from one study beause of the fact that results from a number of studies are being summarised. However, differences in PR programme design, duration and patient characteristics may limit the direct comparison and generalisability of these findings. Lamberton and Mosher (2024) extended the evidence by reporting potential reductions in healthcare utilisation and associated cost benefits, suggesting that PR may provide advantages beyond improvements in physical functioning. Meneses-Echávez et al. (2023) further demonstrated that early PR following COPD exacerbation may support recovery and functional outcomes. Collectively, these findings support PR as an important COPD intervention; however, variations in intervention delivery and study populations indicate that its effectiveness may not be consistent across all healthcare settings and patient groups.
Although there are benefits, PR remains underutilised. Cox et al (2017) discovered that factors such as knowledge, service availability, beliefs and environmental factors among healthcare professionals affect referral rates and patient participation. McNamara, Dale and McKeough (2019) also noted that new approaches to delivery, such as home- and digital rehabilitation programmes, can enhance engagement and access to care. In conclusion, the available data indicate that pulmonary rehabilitation is an important tool in the management of COPD in today's practice. Nevertheless, differences in programme delivery, adherence to the programmes and services availability remain to have an impact on treatment outcomes, and therefore, there is a need to continue to assess this issue by conducting this systematic review.
[bookmark: _Toc240127074][bookmark: _Toc233899804]2.5 Pulmonary Rehabilitation and Quality of Life 
COPD not only impact lung function, but it also influences patients' physical, emotional and social health. Many COPD patients are also breathless, tired, have limited mobility, increased anxiety and depression and struggle to undertake their daily routines. These problems frequently involve a decrease in independence and narrow opportunities for work, family and social engagement. Therefore, improving health-related quality of life (HRQoL) has become one of the main goals of COPD treatment alongside reducing symptoms and preventing disease progression (Arnold, Dolezal and Cooper, 2020; Shenoy and Paul, 2023).
Pulmonary rehabilitation (PR) has been demonstrated to be among the most effective non-pharmacological treatments for COPD to enhance quality of life. PR is a combination of supervised exercise training, patient education, breathing techniques, nutritional advice, and psychological support to improve patient's ability to live with their condition (Man et al., 2023). Pulmonary rehabilitation is not just a treatment that involves taking medication; it is a program that helps patients in improving the activities of daily living, increases their confidence and improves their self-management skills, while encouraging them to stay active and manage COPD alongside physical challenges (Man et al., 2023).
Several literatures have found that people who undertake pulmonary rehabilitation programmes experience significant improvement in their quality of life. Arnold et al (2020) found that PR is an effective treatment to increase exercise tolerance, decrease breathlessness and give patients the ability to undertake daily tasks. As another example, Zhang et al. (2022) identified in a systematic review and meta-analysis of RCTs that PR was shown to significantly improve HRQoL over the standard medical approach. Their results indicate that exercise training and patient education is more effective than medication alone.
Similarly, Lamberton and Mosher (2024) found that pulmonary rehabilitation is clinically and cost effective since it enhances patients' physical functioning while decreasing healthcare utilization. They concluded that patients who finished the rehabilitation programmes had better symptom control and were more independent. Similarly, Manzo and Jackson (2019) stated that PR leads to both physical and psychological benefits, and patients can be more active in daily life after PR, causing a decrease in anxiety from breathlessness.
Meneses-Echávez et al. (2023) found that initiating PR early after an acute exacerbation of COPD (AECOPD) was associated with improved recovery, exercise capacity and quality of life compared with usual rehabilitation care. These findings strengthen the argument for early intervention by suggesting that the timing of PR may influence patient outcomes. However, the findings should be interpreted cautiously because differences in patient characteristics, intervention duration and rehabilitation delivery may affect the applicability of the results across different healthcare settings. When considered alongside evidence supporting PR for stable COPD, this study suggests that rehabilitation may provide benefits at different stages of the disease rather than only during periods of clinical stability. Nevertheless, further high-quality research is required to establish the most effective timing and delivery of PR following an acute exacerbation. Rather, the British Thoracic Society clinical statement has pointed out that patients' centred outcomes are enhanced by multidisciplinary pulmonary rehabilitation programmes and that this should be regarded as a central element of COPD management (Man et al., 2023). NHS England (2024) also acknowledges the importance of pulmonary rehabilitation, which is a necessary service to help manage the long-term condition and enhance the wellbeing of patients.
The overall picture is favorable, but some studies yielded the same results. Lamberton and Mosher (2024) reported that the effects of improved quality of life could be different across programmes, depending on the amount of exercise, patient motivation, severity of the disease, and rates of completion. Cox et al. (2017) continued that the beliefs of the patient, referral from health professionals and barriers in the environment affect participation in pulmonary rehab, which could be a factor in treatment success. Home-based and digitally supported rehabilitation programmes might enhance patient engagement and expand access for those who are not able to attend a hospital-based rehabilitation programme, according to McNamara, Dale and McKeough (2019).
Overall, the literature is very compelling that pulmonary rehabilitation is a major factor to enhance the quality of life for individuals with COPD. There is a consensus among most systematic reviews, clinical guidelines, and primary studies that PR can improve physical function, decrease breathlessness, improve emotional wellbeing, and increase independence. But, variations in the way a programme is delivered, patient compliance, and healthcare accessibility remain a factor in results. In this context, the differing results emphasise the need to critically examine the evidence available to develop a clearer picture of the benefits of pulmonary rehabilitation for people with COPD in the UK health care system, systematically.
[bookmark: _Toc240127075][bookmark: _Toc233899805]2.6 Pulmonary Rehabilitation and Hospital Readmission Rates 
COPD is a significant issue when it comes to hospital readmission. Often exacerbations recur, necessitating emergency hospital admission, further burdening the National Health Service (NHS) and costing the health service more. Readmissions are also associated with poor lung function, poor quality of life, higher death rates, and higher emotional stress for patients and their families (Murphy, 2025; Mills et al., 2026). This has led to the goal of reducing hospital readmissions being a major aim of COPD management and pulmonary rehabilitation (PR) has been recognised as an important intervention to achieve this goal.
An important consideration is whether pulmonary rehabilitation can translate improvements in physical functioning into reduced hospital readmissions. Shenoy and Paul (2023) suggest that exercise training, education and behavioural support may enable patients to recognise worsening symptoms and manage their condition more effectively, potentially reducing subsequent healthcare use. This is particularly relevant following hospitalisation for an acute COPD exacerbation, when patients may be at greater risk of readmission. NICE (2023) recommends pulmonary rehabilitation for eligible patients with COPD, supporting its integration into routine management. However, clinical recommendations do not necessarily demonstrate that rehabilitation produces equivalent outcomes for all patients, as engagement, programme completion and individual clinical characteristics may influence its effectiveness. Therefore, the evidence should be evaluated not only in terms of whether pulmonary rehabilitation is beneficial, but also in relation to which patients benefit most and under what circumstances.
Evidence from systematic reviews indicates that pulmonary rehabilitation following COPD exacerbations can reduce hospital readmissions and improve patient outcomes. Puhan et al. (2016), in a Cochrane review involving 20 studies and 1,477 participants, found that pulmonary rehabilitation reduced the likelihood of hospital readmission compared with usual care (OR 0.44, 95% CI 0.21–0.91). The review also reported improvements in health-related quality of life and exercise capacity, although variation between studies indicates that the magnitude of benefit may depend on programme design and patient characteristics. Earlier evidence from Puhan et al. (2005), which included six trials involving 230 patients, similarly demonstrated that respiratory rehabilitation following an acute COPD exacerbation significantly reduced the risk of hospital readmission (RR 0.26, 95% CI 0.12–0.54) and mortality (RR 0.45, 95% CI 0.22–0.91). These quantitative findings strengthen the evidence that post-exacerbation rehabilitation may improve outcomes; however, the relatively small evidence base in the earlier review should be considered when interpreting its findings.
These results have been corroborated in more recent studies. Nici (2021) noted that patients that finished pulmonary rehab soon after leaving the hospital were less likely to be readmitted than those who did not participate. Similarly, Kjærgaard, Juhl, Lange and Wilcke (2020) identified that adherence to the early pulmonary rehabilitation programme was very important for successful outcome of the programme as good adherence to the programme was strongly associated with a reduced risk of hospital readmission.
In the UK, Marathe et al. (2019) assessed a quality improvement initiative at the Royal Stoke University Hospital that involved implementing an intervention including pulmonary rehabilitation and discharge planning and concluded that the combination of these intervention components reduced COPD hospital readmission. The results of this study are consistent with those of Puhan et al. (2016) and Nici (2021), which state that PR is best used as a component of an organized program of post-discharge care rather than given alone.
These positive results are complemented by more evidence. Maddocks et al. (2014) contended that rehabilitation after hospitalisation would not only aid physical recovery but could also decrease unnecessary re-admission of the patient as it would improve their management of the condition. Likewise, Maria Elena Toubes-Navarro et al. (2023) found that PR also decreased admission rates and was found to be cost-effective. The findings are further confirmation of the findings by Lamberton and Mosher (2024), which found that there are benefits for patients that come with pulmonary rehabilitation, and that the costs of healthcare can be reduced. These studies together indicate that, greater adoption of PR could benefit both the clinical and economic health services of the NHS.
Likewise, Shirakawa et al. (2026) showed that a pulmonary rehabilitation program decreased hospital readmission rates in older patients with COPD who were receiving medical follow-up after hospital discharge. These results align with the results found by Puhan et al., (2016), Nici (2021), and Kjærgaard et al. (2020) but the latter stresses the need for rehabilitation for older and more clinically-susceptible patients.
The evidence is positive, but there are still some problems to be addressed. To plan for successful discharge, Miravitlles et al. (2023) noted that pulmonary rehab is not enough. Patient education, medication review, follow-up care, smoking cessation support, and coordinated and multidisciplinary services should also be included in effective discharge protocols. Likewise, Murphy (2025) highlighted that early clinical intervention, community follow-up and telemonitoring were key strategies for keeping avoidable readmissions to a minimum. Marathe et al. (2019) also demonstrated that Quality Improvement (QI) programs integrating Pulmonary Rehabilitation (PR) with structured discharge planning are effective at decreasing COPD related re-hospitalization in UK hospitals.
Overall, there was a strong consistency in literature that pulmonary rehabilitation is an effective treatment to prevent admission in COPD patients. What is gained from the benefit, however, relies on various factors like timely referral, adherence to the programme, completion of the programme and access to good rehabilitation services. The diversity of these shows the importance of more systematic appraisal of existing evidence in relation to the use of pulmonary rehabilitation to minimise the risk of re-admission and enhance longer-term outcomes of patients in the UK healthcare context.
[bookmark: _Toc233899806][bookmark: _Toc240127076]2.7 Barriers and Challenges to Pulmonary Rehabilitation 
Although pulmonary rehabilitation is recommended as an important component of COPD management, its uptake and completion remain suboptimal among eligible patients. Several barriers can influence participation, including difficulties with transportation, distance from rehabilitation centres, poor accessibility, limited programme availability, competing health conditions and a lack of awareness or motivation. These challenges may prevent patients from starting or completing pulmonary rehabilitation programmes and can contribute to inequalities in access to COPD care. Therefore, understanding the factors that limit participation is important when evaluating the overall effectiveness and accessibility of pulmonary rehabilitation (Cox et al., 2017; NHS England, 2024).
Low rate of referral by healthcare professionals is one of the most important barriers. Cox et al. (2017) identified that knowledge, attitudes, and beliefs of clinicians are important factors which can affect whether patients are referred for pulmonary rehabilitation. Some health care professionals may not recognize the benefits of PR or may wait until the COPD is more advanced to refer. This lag-time decreases the chances of early intervention which tends to be more effective. Furthermore, NHS England (2024) has identified that variations in services offered by regions in the UK can also lead to more delayed or inconsistent referrals. Patients cannot access PR programmes because of variations in workforce capacity, service availability and waiting times.
Patient-related barriers also contribute significantly to the barriers of participation. Most people with COPD find they are very breathless, tired, anxious and depressed which may make them feel less confident or motivated to go to rehabilitation sessions. Logistical factors (transportation problems, financial issues, and family responsibilities) also hinder regular attendance (McNamara, Dale and McKeough 2019). Furthermore, poor social support may have a negative impact on the participation in rehabilitation programmes. Xia et al. (2025) also identified that patient motivation, disease severity, educational level and COPD awareness are among factors that have a strong influence on adherence to PR. The results indicate that patient engagement is an important factor in the success of PR interventions even if they are offered.
Other barriers to the effectiveness of pulmonary rehabilitation include environmental and organisational barriers. According to McNamara, Dale and McKeough (2019) traditional hospital-based programmes may not be available for people who live in rural or remote areas leading to disparities in access to care. Likewise, Getzzg (2025) recognizes the lack of healthcare resources, rehabilitation facilities and trained health care workers as important challenges for effective PR delivery. While this study addresses the issues of LIMCs, many of the issues within this study are also applicable to certain regions in the UK, especially in regards to workforce shortages, and inequitable service distribution.
The literature also reports on a number of strategies to overcome barriers and enhance participation and access in PR. Cox et al. (2017) suggest that there should be a greater emphasis on educating and sensitising healthcare professionals in order to improve the rate at which they refer patients. McNamara, Dale and McKeough (2019) propose that the use of pulmonary rehab programs in the home and digitally supported may enhance access, especially for those with travel or mobility problems. NHS England (2024) also highlights the need to build up the multi-disciplinary workforce to address rising demand and inequalities in service provision across the region. In addition, Scott (2022) points out that tailored teaching, early intervention, and ongoing care after discharge can lead to better adherence and engagement with patients.
In summary, the evidence indicates that tackling barriers to PR will require a multi-level intervention to meet patient needs, influence the practice of healthcare professionals and address system-level barriers. To gain the full benefit of PR it is important to improve referral pathways, increase the availability of services and improve patient support systems. These are all challenges that need to be overcome to ensure an increased number of patients with COPD can gain benefits from pulmonary rehabilitation and are able to achieve better health outcomes, fewer hospital admissions and improved quality of life.
[bookmark: _Toc240127077][bookmark: _Toc233899807]2.8 Theoretical Framework  
This study is guided by two complementary theories: Social Cognitive Theory (SCT) and the Health Belief Model (HBM). These theories provide a useful framework for understanding how behavioural, psychological and environmental factors influence patients’ participation in pulmonary rehabilitation and their ability to manage COPD (Bandura, 1986; Rosenstock et al., 1988).
Social Cognitive Theory explains that human behaviour is influenced by interactions between personal characteristics, behaviour and environmental factors. A core idea in the theory is self-efficacy, defined as an individual’s confidence in their ability to execute a particular behaviour successfully (Bandura, 1986). In pulmonary rehabilitation, supervised exercise, education, goal setting and professional support can strengthen patients’ confidence in managing breathlessness, remaining physically active and adopting appropriate self-management behaviours. Evidence suggests that self-efficacy is an important consideration in COPD self-management and engagement with health-related behaviours (Effing et al., 2016). Therefore, SCT provides a theoretical explanation for how pulmonary rehabilitation may contribute to improved functional capacity and quality of life.
The Health Belief Model complements SCT by explaining how individuals’ beliefs and perceptions can influence their decisions to undertake health-related behaviours. The model includes perceived susceptibility, perceived severity, perceived benefits, perceived barriers, cues to action and self-efficacy (Rosenstock et al., 1988). Applied to COPD, patients who recognise the seriousness of exacerbations and believe that pulmonary rehabilitation can improve their health may be more likely to participate. In contrast, barriers such as transportation difficulties, comorbidities, limited access to services and inadequate support may discourage participation. Such barriers are particularly important because access, referral, attendance and completion remain significant challenges in pulmonary rehabilitation services (NICE, 2023; Man et al., 2023).
Together, SCT and HBM provide an appropriate theoretical foundation for examining pulmonary rehabilitation in COPD. SCT explains how self-efficacy and behavioural change may contribute to improved outcomes, whereas HBM helps explain why patients may choose to participate in or avoid pulmonary rehabilitation (Bandura, 1986; Rosenstock et al., 1988). These theoretical mechanisms support the study’s examination of quality of life and hospital readmission while recognising the influence of patient, programme, organisational and environmental factors.
[image: ]
Figure 1: Conceptual framework
Source: (Self-developed) 
[bookmark: _Toc233899808][bookmark: _Toc240127078]2.9 Research Gap 
In the literature, there are growing evidence that the pulmonary rehabilitation has beneficial effect on COPD patients. In a number of systematic reviews and clinical studies, the beneficial effects of PR on people's exercise capacity, breathlessness, quality of life and even on hospital readmission rates have been demonstrated (Arnold, Dolezal and Cooper, 2020; Zhang et al., 2022; Puhan et al., 2016). Although there are repeated instances of good results, certain gaps in the state of the knowledge exist.
One of the main drawbacks of the literature is the diversity in the study setting, patient population, and rehabilitation programme design. However, there have been numerous studies undertaken in various countries around the world across different healthcare systems making it difficult to draw comparisons (Lamberton and Mosher, 2024; Meneses-Echávez et al., 2023). The length of the programme, the intensity of the exercise training, the type of training (hospital based versus home based), and the duration of follow-up may have a significant effect on the results. This non-standardisation makes it difficult to clearly identify the most effective type of pulmonary rehabilitation.
Secondly, while there is extensive evidence highlighting the benefits of pulmonary rehabilitation on hospital readmission and/or quality of life, there is less up-to-date evidence that focuses on both outcomes in the UK healthcare setting (Man et al., 2023; NHS England, 2024). Existing studies often merely address the issue of either quality of life or hospital readmission rather than both together. This leaves a lack of understanding of how PR affects patient wellbeing and healthcare use combined.
Furthermore, issues such as delayed referrals, disparity in access to rehabilitative services, and low programme completion rates remain to be a significant concern in patient outcomes. But not all of these concerns are reflected in all studies and the comparative effect of these barriers on the effectiveness of PR in various healthcare settings is limited (Cox et al., 2017; Xia et al., 2025). Such inconsistencies make it challenging to fully comprehend the challenge of how real world issues affect the success of pulmonary rehabilitation programmes.
In addition, there is a requirement for further UK specific evidence based on the current NHS context, service delivery models and patient demographics (McKee et al., 2021). There are a number of studies in existence but they are either not conducted in the UK. Moereover there are  few articles out of date and therefore are not relevant to the current situation of healthcare policy and service planning.
Thus, a systematic review of the available evidence to critically appraise the effect of PR on quality of life and hospital readmission in COPD patients in the UK is clearly required and needs to be updated. This review will consolidate what is known, what is agreed and not agreed and evidence will be presented to guide clinical practice, healthcare policy and future research (Mancin et al., 2023).
[bookmark: _Toc240127079][bookmark: _Toc233899809]2.10 Chapter Summary 
The literature reviewed in this chapter has been critically examined for the role of pulmonary rehabilitation (PR) in the management of COPD. The results are clear and show that PR is an effective non-drug therapy that increases exercise tolerance, decreases dyspnea, improves quality of life and helps patients to manage their COPD better (Arnold, Dolezal and Cooper, 2020; Zhang et al., 2022). It has also been seen to be correlated with lower rates of hospital readmission in many studies, especially in patients who have successfully finished the programme (Puhan et al., 2016).
Despite the high uptake of clinical guidelines from the UK (such as NICE, 2023; Man et al., 2023), there are some challenges in the literature that remain. These include a lack of access to pulmonary rehabilitation (PR) services, low referral rates from health care providers, and low adherence and completion rates among patients. The barriers decrease the effectiveness of PR in the actual healthcare environment.
Furthermore, the review highlighted the lack of information in the literature on the overall effect of PR on quality of life and hospital re-admissions rates in the UK health care system. Thus, there is a need for systematic review to synthesize the available evidence to better understand it and inform clinical practice, healthcare policy and future research advancements toward COPD management.	 


[bookmark: _Toc236840667][bookmark: _Toc237357760][bookmark: _Toc240127080]Chapter 3: Methodology
[bookmark: _Toc236840668][bookmark: _Toc240127081]3.1 Introduction 
This chapter outlines the methodology employed in a systematic review examining the effects of pulmonary rehabilitation on health-related quality of life and hospital readmission rates in adults with COPD within the UK healthcare system. A systematic literature review design was adopted to identify, critically appraise and synthesise relevant primary research evidence. A systematic approach was used to promote transparency and reproducibility through predefined eligibility criteria, structured database searching, documented study selection, critical appraisal, standardised data extraction and narrative synthesis. Study identification and selection were reported following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidance (Page et al., 2021). The methodological quality was evaluated using appraisal tools suited to the design of every involved study. This chapter therefore explains the research design, PICO framework, search strategy, eligibility criteria, PRISMA study-selection process, quality appraisal, data extraction, narrative synthesis, ethical considerations and methodological limitations.
[bookmark: _Toc236840669][bookmark: _Toc240127082]3.2 Research Design 
3.2.1 Systematic Review Design
The dissertation employed a systematic literature review design for examining the effects of pulmonary rehabilitation (PR) on health-related quality of life and hospital readmission among adults with COPD. A systematic review was appropriate because it provided a predefined and transparent process for identifying, selecting, appraising and synthesising evidence relevant to the research question. Rather than assuming that a systematic design automatically removes bias, potential selection and interpretation bias was addressed through predefined eligibility criteria, systematic searching recorded screening decisions, thorough evaluation of the included studies, and organized summary of the findings (Brignardello-Petersen et al., 2024).
The systematic review approach was appropriate because pulmonary rehabilitation is a complex, multicomponent intervention that may include supervised exercise, education, self-management support, psychological support and multidisciplinary care. Its effectiveness may vary according to programme setting, duration and delivery format, as well as participant characteristics, adherence and follow-up period. The final evidence base also contains different primary research designs, making structured comparison necessary to establish where findings are consistent, where they differ and what factors may explain variation in outcomes. Narrative synthesis was therefore considered appropriate for examining this heterogeneous evidence in relation to the UK healthcare context (Page et al., 2021).
3.2.2 Justification of Research Approach
Transparency was promoted by specifying the review question and eligibility criteria before study selection, documenting the databases and search terms used, recording the number of records passing through each stage of screening, providing reasons for full-text exclusion and presenting the selection process using a PRISMA 2020 flow diagram. A predefined data-extraction framework was also used so that comparable information was collected from each included study, while methodological quality was assessed using study-design-appropriate appraisal tools. These procedures created an auditable link between the original search results, the 19 studies ultimately selected and the conclusions drawn from them (Vatkar et al., 2025).
3.2.3 PICO Framework
The   framework was used to guide the process of the research design, which helped to formulate the research question and formulate the search strategy:
	PICO Element
	Definition for this review
	Key search terms

	Population (P)
	Adults aged ≥18 years diagnosed with COPD. UK studies were prioritised, with relevant international evidence included where applicable to the UK context.
	COPD; “Chronic Obstructive Pulmonary Disease”; emphysema; chronic bronchitis

	Intervention (I)
	Pulmonary rehabilitation, including centre-based, home-based, online, hybrid, maintenance and related self-management approaches.
	“pulmonary rehabilitation”; “respiratory rehabilitation”; exercise; self-management

	Comparison (C)
	Usual/standard care, no PR, alternative PR delivery, or no formal comparator where not applicable.
	“usual care”; “standard care”; control; “no rehabilitation”

	Outcomes (O)
	Primary outcomes were quality of life and hospital readmission. Relevant secondary outcomes included PR uptake, adherence, completion, accessibility and healthcare utilisation.
	“quality of life”; HRQoL; readmission; hospitalisation; adherence; completion; uptake


Table 1: PICO Framework
(Source: Self-Developed)
The wider outcome criteria were necessary because several of the 19 included studies examined pulmonary rehabilitation uptake, completion, access and implementation in addition to direct clinical outcomes.
[bookmark: _Toc236840670][bookmark: _Toc240127083]3.3 Search Strategy 
3.3.1 Literature Search Approach
A systematic literature search was conducted to identify evidence relating to pulmonary rehabilitation, quality of life, hospital readmission and factors influencing participation among adults with COPD. The search strategy was developed using concepts derived from the PICO framework and was designed to maximise the identification of relevant peer-reviewed research (CASP, 2024).
Electronic searching was used to identify peer-reviewed primary research concerning COPD and pulmonary rehabilitation. The search focused primarily on studies examining health-related quality of life and hospital readmission, while studies addressing pulmonary rehabilitation uptake, completion, adherence, accessibility and implementation were also considered where relevant to the review objectives.
3.3.2 Databases Used for Literature Search
The literature search was carried out in major databases of health care and multidisciplinary research, such as:
· PubMed 
· Scopus 
· Web of Science 
· CINAHL 
· Cochrane Library 
These databases were used because they provide broad coverage of respiratory medicine, rehabilitation science, nursing, allied health and clinical research. PubMed was searched for biomedical and clinical studies, while CINAHL was used to identify nursing and allied health research. Scopus and Web of Science provided broader multidisciplinary coverage. Where the Cochrane Library was searched, the focus was on identifying relevant primary controlled trials through CENTRAL rather than including Cochrane systematic reviews as primary evidence. Systematic and narrative review articles were excluded from the final evidence synthesis (McCarthy et al., 2015).
3.3.3 Search Terms and Boolean Operators
Search terms were developed from the PICO framework and reflected the main concepts of COPD, pulmonary rehabilitation and the review outcomes. Both free-text keywords and controlled vocabulary were used to improve the sensitivity of the search. In PubMed, relevant Medical Subject Headings (MeSH) included “Pulmonary Disease, Chronic Obstructive,” “Pulmonary Rehabilitation,” “Quality of Life,” “Patient Readmission” and “Hospitalization.” These were combined with free-text terms to identify studies that may not have been indexed under the relevant MeSH headings.
The main search terms included:
· Population: “Chronic Obstructive Pulmonary Disease”, COPD, chronic bronchitis and emphysema. 
· Intervention: “Pulmonary Rehabilitation”, “respiratory rehabilitation”, exercise rehabilitation and self-management. 
· Outcomes: “quality of life”, “health-related quality of life”, hospital readmission, rehospitalisation, hospital admission, uptake, adherence and completion. 
Boolean operators were used to combine the search concepts. OR was applied between synonymous or related terms to broaden retrieval, while AND was used to connect the population, intervention and outcome concepts. An example of the search structure was:
(“COPD” OR “Chronic Obstructive Pulmonary Disease”)
AND
(“Pulmonary Rehabilitation” OR “Respiratory Rehabilitation”)
AND
(“Quality of Life” OR “Hospital Readmission” OR adherence OR completion)
Search terminology was adapted to the indexing system and search functions of each database. MeSH headings were therefore applied specifically within PubMed, while equivalent subject headings and free-text keywords were used in the other databases. The wider terms relating to uptake, adherence and completion were included because several of the 19 selected studies examined factors influencing participation and implementation of pulmonary rehabilitation in addition to direct clinical outcomes. 
3.3.4 Inclusion and Exclusion Criteria
Predefined eligibility criteria were applied to ensure consistency during study selection. Studies were included if they were peer-reviewed primary research, published in English between 2016 and 2026, and involved adults aged 18 years or over with COPD. Eligible studies examined pulmonary rehabilitation or related rehabilitation/self-management interventions and reported outcomes concerning quality of life, hospital admission/readmission, healthcare utilisation, uptake, adherence, completion or accessibility. UK-based studies were prioritised, although relevant international studies were included where their findings were applicable to the UK COPD context. Eligible designs included randomised controlled trials, cohort, longitudinal, cross-sectional, qualitative and economic evaluation studies, reflecting the range of designs within the final 19 studies. 
Studies were excluded if they did not focus on adults with COPD, were unrelated to pulmonary rehabilitation or relevant outcomes, or were systematic reviews, narrative reviews, editorials, protocols, conference abstracts, non-peer-reviewed publications or duplicate records. The current methodology's original criteria should therefore be replaced with this shorter narrative version. 
[bookmark: _Toc236840671][bookmark: _Toc240127084]3.4 PRISMA Framework and Study Selection 
Study identification and selection were reported according to the PRISMA 2020 framework (Page et al., 2021). PRISMA served as the reporting framework to document how records progressed by identifying, screening, full-text evaluation, and final selection. The independent researcher screened titles and abstracts in accordance with the predefined eligibility criteria and then evaluated potentially eligible full-text articles. Reasons for exclusion at the full-text stage were recorded to provide an auditable and transparent account of study selection.
About 70 records were identified via the chosen databases. After removing 5 duplicate records, 65 records were left for title and abstract screening. At this stage, 16 records were excluded because they did not meet the eligibility criteria or were not sufficiently relevant to pulmonary rehabilitation and the outcomes addressed by the review.
The remaining 49 reports were assessed in full text against the predefined inclusion and exclusion criteria. Following full-text assessment, 30 reports were excluded because they did not meet the eligibility requirements, for example because they were review articles rather than primary research, did not sufficiently address pulmonary rehabilitation or relevant outcomes, or otherwise failed to meet the inclusion criteria. Consequently, 19 primary studies were included in the systematic review and narrative synthesis.
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Figure 2: PRISMA 2020 Flow Diagram
Source: (Self-developed)
[bookmark: _Toc236840672][bookmark: _Toc240127085]3.5 Quality Appraisal of Included Studies
Methodological quality was assessed using critical appraisal tools appropriate to the design of each included study. The randomised controlled trials were evaluated using the CASP Randomised Controlled Trial Checklist, while cohort and longitudinal observational studies were assessed using the CASP Cohort Study Checklist. Qualitative evidence was assessed using the CASP Qualitative Studies Checklist, and relevant economic evaluations were assessed using the CASP Economic Evaluation Checklist. Where an included study used a cross-sectional design, an appraisal tool appropriate to analytical cross-sectional research, such as the JBI Analytical Cross Sectional Studies Checklist, was applied because CASP does not provide a dedicated checklist for this design (CASP, 2024a).
The appraisal examined factors including the clarity of the research question, the suitability of the study design, and participant recruitment and selection, intervention or exposure measurement, outcome measurement, confounding, completeness of follow-up, precision of findings and applicability to the review question. Critical appraisal did not remove or reduce bias already present within the original studies. Instead, it enabled potential sources of bias and methodological limitations to be identified and considered when interpreting the findings. The appraisal results were therefore used to determine the level of confidence placed in individual findings during the narrative synthesis.
[bookmark: _Toc240127086][bookmark: _Toc236840673]3.6 Data Extraction Process 
A structured data-extraction framework was used to collect comparable information from each of the 19 included studies. Extracted information included author and year of publication, country and healthcare setting, study design, sample size, participant age, COPD severity, eligibility characteristics, details of the pulmonary rehabilitation intervention, programme duration, intervention setting, comparator where applicable, outcome measures and measurement periods. As hospital readmission was a primary outcome of the review, the definition of readmission and duration of follow-up were extracted wherever reported. Health-related quality-of-life instruments, readmission frequencies or effect estimates, statistical significance, adherence, programme completion, attrition or dropout and relevant implementation factors were also documented. Finally, key findings, study limitations and the outcome of the critical appraisal were recorded.
The structured data extraction process facilitated comparison across studies and supported identification of similarities, differences and potential explanations for variation in results. The review considered differences in pulmonary rehabilitation components, programme duration, delivery setting, participant characteristics, adherence, COPD severity and follow-up duration, as these factors may influence intervention effectiveness and contribute to variations in study findings (Shaheen et al., 2023).
[bookmark: _Toc236840674][bookmark: _Toc240127087]3.7 Narrative Synthesis 
Narrative synthesis was used to analyse and integrate the findings because the included evidence differed in study design, intervention characteristics, participant populations, follow-up periods and outcome measures. These methodological and clinical differences made direct statistical pooling inappropriate for the present review and supported the use of structured narrative comparison.
The narrative synthesis followed a staged process. Firstly, the extracted data were reviewed to identify the characteristics of the study populations, pulmonary rehabilitation interventions, comparators and outcome measures. Secondly, findings were compared across studies to identify areas of consistency and difference, including variation associated with study design, intervention delivery, programme duration, follow-up period and measurement method. Thirdly, studies were grouped according to the principal outcomes and characteristics of the evidence so that patterns and relationships could be identified. Where findings differed, possible explanations were considered in relation to participant characteristics, COPD severity, pulmonary rehabilitation design, adherence and completion, follow-up duration and methodological quality (Rai et al., 2020). Finally, the evidence was organised into themes that directly addressed the research questions and objectives.
The resulting synthesis considered evidence concerning health-related quality of life, hospital admission and readmission, pulmonary rehabilitation effectiveness, and factors influencing referral, uptake, adherence, completion, accessibility and implementation. The methodological quality of individual studies was considered throughout the interpretation so that findings from studies with important limitations were not given the same weight as more robust evidence.
[bookmark: _Toc236840675][bookmark: _Toc240127088]3.8 Ethical Considerations based on
This dissertation did not directly recruit human participants, but ethics continued to be a key factor in the research process based on the existing literature reviewed. The review has been conducted in a manner consistent with the principles of academic honesty, correctly summarising the results of studies included and giving proper citation of all sources used in the review, using Harvard referencing style. Care was taken to not plagiarize, misinterpret or selectively report evidence (Laryeafio & Ogbewe, 2023).
Academic integrity and responsible use of published evidence were maintained throughout the review. Findings from the original studies were represented accurately, sources were acknowledged using the UWTSD Harvard referencing style, and evidence was not deliberately altered, selectively omitted or misrepresented. Study-selection decisions, extracted data and quality-appraisal findings were documented systematically to support transparency. Only information contained in published research was analysed, and the methodological and ethical limitations reported by the original investigators were considered when interpreting the evidenc (Long et al., 2020).
[bookmark: _Toc240127089][bookmark: _Toc236840676]3.9 Methodological Limitations 
This systematic review had several methodological limitations. Firstly, the included studies differed in research design, participant characteristics, and COPD severity, pulmonary rehabilitation programme structure, outcome measurement and follow-up duration, limiting direct comparison between findings. This heterogeneity also supported the decision to use narrative synthesis rather than statistical meta-analysis. Secondly, restricting inclusion to peer-reviewed English-language publications from the predefined study period may have introduced language and publication bias. Although the review prioritised evidence relevant to the UK healthcare context, some included studies were conducted in other healthcare settings. These studies were retained where their pulmonary rehabilitation interventions and outcomes were considered applicable to COPD management in the UK; however, differences in healthcare organisation, service availability and rehabilitation delivery models may limit direct transferability to NHS practice (Martinez et al., 2025).
The review was also dependent on the methodological quality and completeness of reporting within the original studies. Furthermore, study screening, extraction and appraisal undertaken by a single independent researcher may increase the possibility of reviewer error or subjective interpretation compared with duplicate independent review. The use of PRISMA reporting, predefined eligibility criteria, structured extraction and critical appraisal improved transparency and enabled potential sources of bias to be identified, but these procedures could not eliminate bias from either the included studies or the review process (Shaheen et al., 2023).
[bookmark: _Toc236840677][bookmark: _Toc240127090]3.10 Chapter Summary 
This chapter described the methodology employed to carry out the systematic review of pulmonary rehabilitation among adults with COPD. A systematic literature review design was implemented, backed by a PICO-informed search strategy, predefined eligibility criteria and structured study selection. PRISMA 2020 was used to transparently report the identification and selection of evidence, while design-appropriate critical appraisal tools were used to assess methodological quality. Data from the 19 included studies were extracted using a structured framework and subsequently analysed through narrative synthesis. Ethical considerations and methodological limitations were also addressed. The findings of the included studies are presented in the following chapter, with evidence organised according to the major outcomes and themes relevant to pulmonary rehabilitation, quality of life, hospital readmission and programme implementation.

[bookmark: _Toc237357761][bookmark: _Toc240127091]Chapter 4: Results 
[bookmark: _Toc240127092] 4.1 Introduction
This chapter will be providing the results of the systematic review based on the 19 selected primary studies using the PRISMA methodology. The literature that has been selected includes evidence from randomised control trials, observational studies, audits, economic evaluations and qualitative studies looking at Pulmonary Rehabilitation (PR), self-management, hospital admission/re-admissions, and other types of rehabilitation, program uptake and completion for COPD patients. 
A thematic synthesis was done due to differences in the designs of the interventions studied and also the methods used. As opposed to analysing each study individually, similarities and dissimilarities among the evidence were compared in order to come up with four themes, which included effects on quality of life, hospital admissions/ readmissions and health care use, participation, access and compliance with PR and self-management and maintenance.
Data extraction table
	No.
	Author(s) & Year
	Study Design
	Sample/Participants
	Intervention (PR Type)
	Comparator
	Outcome Measures

	1
	Khan et al. (2025)
	Randomised Controlled Trial
	COPD patients following PR
	Self-management maintenance programme after PR
	Usual care
	Quality of life, self-management outcomes

	2
	Wuyts et al. (2024)
	Comparative study
	COPD patients completing PR
	Hybrid PR vs conventional PR
	Conventional PR
	Functional outcomes, equivalence outcomes

	3
	Kaasgaard et al. (2022)
	Randomised Controlled Trial
	COPD patients
	Singing for Lung Health as PR modality
	Standard PR
	Respiratory outcomes, quality of life

	4
	Hunter et al. (2016)
	Cohort study
	COPD patients after diagnosis
	Risk prediction/clinical follow-up
	—
	Hospital admission/readmission risk

	5
	Khan et al. (2017)
	Cross-sectional study
	Primary care COPD patients
	Self-management support
	—
	Self-management behaviour

	6
	Adamson et al. (2026)
	Cross-sectional study
	COPD patients enrolling in PR
	Home-based vs centre-based PR
	Centre-based PR
	Enrolment characteristics

	7
	Houchen-Wolloff et al. (2026)
	Randomised Controlled Trial
	COPD patients
	SPACE maintenance PR programme
	Usual care
	Clinical outcomes, cost-effectiveness

	8
	Bourne et al. (2022)
	Pragmatic Randomised Trial
	COPD patients in primary care
	SPACE for COPD
	Usual care
	Activity, coping, education outcomes

	9
	Stone et al. (2021)
	Cohort study
	COPD patients referred to PR
	Pulmonary rehabilitation completion
	—
	Completion predictors

	10
	Barradell et al. (2022)
	Qualitative study
	COPD patients
	Decision-making needs regarding PR
	—
	Patient preferences and barriers

	11
	Johnson-Warrington et al. (2016)
	Randomised Controlled Trial
	COPD patients after discharge
	Supported self-management programme
	Usual care
	Hospital readmission

	12
	Barker et al. (2020)
	Randomised Controlled Trial
	COPD patients after hospitalisation
	Video intervention to improve PR uptake
	Standard approach
	PR attendance/uptake

	13
	Taylor et al. (2023)
	Randomised Controlled Trial
	COPD patients with anxiety/depression
	Psychological intervention alongside COPD care
	Usual care
	Psychological outcomes

	14
	Saini et al. (2020)
	Longitudinal controlled study
	COPD population in deprived area
	Community-based COPD service
	Control group
	Admissions and outcomes

	15
	Morton et al. (2019)
	Multisite study
	COPD patients
	COPD care bundles including PR
	Existing care
	Readmission outcomes

	16
	Whittaker et al. (2025)
	Population study
	COPD patients
	Analysis of hospital outcomes
	—
	Admission/readmission/mortality

	17
	Finnegan et al. (2023)
	Experimental study
	COPD patients undergoing PR
	PR intervention
	—
	Breathlessness improvement

	18
	Drover et al. (2026)
	National audit analysis
	>88,000 COPD patients
	PR enrolment and completion analysis
	—
	Inequalities in uptake/completion

	19
	Bourne et al. (2017)
	Randomised Controlled Trial
	COPD patients
	Online vs face-to-face PR
	Face-to-face PR
	PR outcomes and accessibility


Table 4.1 Data Extraction table

	Themes
	Main studies contributing evidence

	1. Quality of life and functional outcomes
	Johnson-Warrington et al. (2016); Bourne et al. (2017); Kaasgaard et al. (2022); Bourne et al. (2022); Taylor et al. (2023); Finnegan et al. (2023); Wuyts et al. (2024); Houchen-Wolloff et al. (2026); Khan et al. (2025)

	2. Hospital admission/readmission
	Johnson-Warrington et al. (2016); Hunter et al. (2016); Morton et al. (2019); Saini et al. (2020); Barker et al. (2020); Whittaker et al. (2025)

	3. Uptake, accessibility and completion
	Bourne et al. (2017); Barker et al. (2020); Stone et al. (2021); Barradell et al. (2022); Kaasgaard et al. (2022); Wuyts et al. (2024); Adamson et al. (2026); Drover et al. (2026)

	4. Self-management and maintenance
	Johnson-Warrington et al. (2016); Khan et al. (2017); Bourne et al. (2022); Barradell et al. (2022); Taylor et al. (2023); Finnegan et al. (2023); Khan et al. (2025); Houchen-Wolloff et al. (2026)


Table 2.2: Themes based on the included sources
Source: (Self-developed)
[bookmark: _Toc240127093] 4.2 Theme 1: Quality of Life, Symptoms and Functional Outcomes
The common element of consensus reached by the researchers is the fact that PR, and other similar modes of rehabilitation, would be able to enhance or at least maintain certain patient-based outcomes like exercise performance, breathlessness and quality of life. Nevertheless, there was no evidence that would prove the superiority of any PR mode over another. As illustrated by Bourne et al. (2017), a six-week online PR program was found to yield similar results as face-to-face PR programs in terms of 6MWT and CAT outcomes. The authors described online-supported PR as “non-inferior to a conventional model”, suggesting that effective rehabilitation need not depend entirely on attendance at a physical centre. Wuyts et al. (2024) suggested that hybrid pulmonary rehabilitation could be an effective alternative to conventional PR, supporting the use of flexible delivery models. However, the findings should not be interpreted as indicating that alternative approaches produce identical outcomes, as effectiveness may vary depending on patient characteristics, programme design and implementation factors. 
Kaasgaard et al. (2022) further challenged the assumption that conventional physical exercise must be the only effective training modality. Singing for Lung Health demonstrated non-inferiority compared to physical exercise in terms of 6MWT improvement, without any statistically significant differences in terms of SGRQ, anxiety, depression, dyspnoea or adherence. Thus, Kaasgaard et al. (2022), Bourne et al. (2017) and Wuyts et al. (2024) demonstrate the same trend – that the effectiveness of PR may be attained through various delivery formats; however, the latter should not be regarded as more effective by default.
Findings on adding behavioural or psychological approaches to rehabilitation were not as consistent. The study by Johnson-Warrington et al. (2016) indicated positive changes in exercise tolerance and CRQ scores among the intervention and control groups, whereas a number of coping measures favoured the SPACE intervention group. In the paper by Bourne et al. (2022), there were no differences found in the CAT score after six months; however, other measures showed some positive changes at certain time points. In contrast, Taylor et al. (2023) found that TANDEM did not significantly improve anxiety, depression, quality of life, PR completion or healthcare use; the authors concluded that the intervention “does not improve psychological comorbidity” in advanced COPD. 
Finnegan et al. (2023) proposed another perspective on differences in patients' reactions. Predictive accuracy of the models using the brain-imaging indicators of breathlessness anticipation was significantly higher compared to the models relying solely on self-report questionnaires and conventional measures. The finding that “expectation is key in breathlessness perception” indicates that treatment response may partly depend on perceptual and psychological processes rather than disease severity alone. 
The long-term effects were just as complex. Houchen-Wolloff et al. (2026) concluded that there was endurance exercise tolerance in both the SPACE maintenance group and the usual care group, but at the end of one year, HRQoL was higher for the former group. Khan et al. (2025) provided an economic boost to this observation by documenting the positive health utility and low costs of treatment in terms of the NHS. Therefore, it can be summarised that the general trend within Theme 1 is not the provision of better results by all forms of rehabilitation, but rather that PR provides functional and quality-of-life support. 
[bookmark: _Toc240127094]4.3 Theme 2: Hospital Admission, Readmission and Healthcare Utilisation
Relative to the effects on quality-of-life, the link with reduced rehospitalisation was not nearly as clear-cut. Johnson-Warrington et al. (2016) reported that SPACE for COPD “did not reduce readmission rates at 3 months” compared with usual care. The respiratory readmission rate was 33.3% in the control group, while in the intervention group, it was 30.8%. The difference is that even though the secondary outcomes were positive for the intervention group, there was not necessarily a statistically significant decrease in readmission numbers.
Morton et al. (2019) produced a comparable service-level finding. Their multisite evaluation found “no evidence that care bundles reduced 28-day COPD readmission rates”, with an odds ratio of 1.02. Yet, there was a substantial decrease in the number of patients presenting to the emergency departments at the implementation sites. In addition, the implementation of the intervention was partial, as not all the elements of the admission and discharge bundles were received by only small percentages of patients eligible for such an intervention. The study conducted by Saini et al. (2020) revealed a decrease in admissions in emergency services for COPD patients by 24 per 100,000 population each year after implementing a community-based multidisciplinary service, yet the impact was insignificant as a whole. However, there were significant decreases among males and people facing medium levels of deprivation.
Furthermore, Barker et al. (2020) showed that the educational video was not effective in reducing readmission, as well as the ineffectiveness of this video on PR utilisation. Within 90 days, readmission was 22% and 15% in the experimental and control groups, respectively, without any significant difference between them. Hence, information alone is not enough to influence such a complex factor as rehospitalisation.
These observations gave the rationale behind the discrepancy. In a study by Hunter et al. (2016), 25% of 7,002 patients had a COPD admission while 11% had a COPD readmission; the risk of COPD readmission increased with each subsequent admission. Severe COPD and COPD admission were strongly linked with subsequent readmissions. In a similar study by Whittaker et al. (2025), there was a high risk among a national population of 24.1% 30-day readmission and 41.0% 90-day readmission. Women had slightly lower odds of 90-day readmission and mortality compared to men. 
Combining all the findings, it can be concluded that hospital readmissions depend on disease severity, previous readmissions, demographics and service delivery in addition to rehabilitation. This is why even interventions that resulted in better outcomes in terms of functionality or self-management failed to achieve comparable reductions in hospitalisation.
[bookmark: _Toc240127095]4.4 Theme 3: Uptake, Accessibility, Adherence and Completion
One striking feature in all the evidence was the comparison of the known benefits of PR and patients’ progress through referral, enrollment, and completion of PR. According to Barker et al. (2020), there was no significant change in the uptake of PR even when an education video designed by the patients was used, with only 34% in the intervention group and 41% in the control group attending PR within 28 days. However, the qualitative evidence suggested otherwise. One participant commented that “A video stays in your head”, illustrating the perceived advantage of visual information. Another explained that after an acute admission, “You got to be back on your feet to fully digest what’s going on.” The distinction is of analytical significance because although the information may be acceptable and memorable, it was disseminated when patients were ill and unable to act on the information.
Stone et al. (2021) demonstrated that completion of pulmonary rehabilitation was associated with several demographic and clinical characteristics. Among 7,060 patients enrolled in PR, 66% completed the programme. Higher completion rates were observed among older participants and those who commenced PR within 90 days of referral. In contrast, factors such as greater socioeconomic deprivation, more severe COPD, higher levels of dyspnoea, very high BMI and participation in rolling programme formats were associated with reduced likelihood of completion. These findings indicate that PR completion is influenced by a combination of patient characteristics, disease severity and programme delivery factors rather than intervention availability alone. Drover et al. (2026), based on an analysis of over 88,000 individuals, found the same rather than a different trend, with 82% enrolling and 60% completing the program. Older individuals below age 60, females, the most deprived category, and MRC grade 5 all showed significantly reduced likelihood of both enrollment and completion. The similarity between studies conducted years apart implies the existence of long-lasting health inequities regarding PR programs.
However, while alternative delivery increased access, it did not eliminate all these inequalities. According to Adamson et al., patients who opted for home PR were more likely to be women, experienced greater deprivation, and reported higher levels of mental illness and symptoms. However, the availability alone of home-based PR was not statistically significant in lowering non-enrolment. Wuyts et al. (2024) also revealed better accessibility through hybrid PR, but dropouts did not differ from regular provision. The work of Bourne et al. (2017) proved that PR online can provide the same results; however, the need for internet technologies highlights the point that digital delivery might eliminate geographical barriers but create technological barriers. 
The qualitative evidence explains why accessibility involves more than simply offering another format. In Bourne et al. (2022), one participant stated, “It’s more important to me to be near where I live than have a fantastic venue that’s 20 miles away.” Barradell et al. (2022) similarly found that PR decisions were influenced by patients' understanding, perceived accessibility, willingness and professional support. Healthcare professionals described the value of “trickling the idea in” through repeated multidisciplinary conversations rather than relying on a single referral encounter. Together, these studies suggest that uptake can be improved not only through availability but also with respect to timing, location, socio-economic conditions, health status, and communication.
[bookmark: _Toc240127096]4.5 Theme 4: Self-Management, Maintenance and Patient-Centred Support
Theme four highlighted the fact that the PR effects were strongly correlated with patients’ competence in managing COPD in their everyday lives away from rehabilitation. Khan et al. (2017) found that there was a big discrepancy between self-management recommendations and practice. Only 40.4% of the participants had a negotiated self-management plan, and nearly half had not been given any recommendations concerning diet and exercise. The authors highlighted that “less than half of respondents reported having an agreed self-management plan.” However, the presence of this strategy was associated with improved adherence to medication, disease knowledge, and participation in training and support group meetings. 
Intervention findings generally confirmed these behavioural benefits but found that they do not necessarily lead to improvement in primary clinical outcomes. Johnson-Warrington et al. (2016) noted improved coping-related indicators without a statistically significant impact on 3-month readmissions, whereas Bourne et al. (2022) observed improvements in activation, knowledge, and mastery measures without a primary difference in CAT results. Participants described the SPACE manual as a “starting basis for conversations”, showing how educational materials could facilitate rather than simply prescribe self-management. 
The need for maintenance was supported by the evidence gathered. Houchen-Wolloff et al. (2026) found that 83% had completed the program and had higher HRQoL after 12 months with SPACE, but endurance walking was not better than usual care. According to Khan et al. (2025), the use of the same maintenance strategy proved to be cost-effective, implying that there is no need for high-intensity support to maintain patient benefits. However, Taylor et al. (2023) have shown that the additional use of a tailor-made cognitive-behavioural intervention has failed to bring any positive changes in terms of psychological or rehabilitation benefits.
Barradell et al. (2022) further showed that patient-centredness depended on continuing professional contact. A participant describing home-based rehabilitation noted that patients could feel “left on your own”, while professionals emphasised empowerment and repeated discussion. Finnegan et al. (2023) further support this qualitative finding through their identification that personal expectation affected the reaction to breathlessness during rehabilitation. Through this research, it is clear that proper self-management does not involve mere provision of information but encompasses confidence, comprehension, expectation, professional help availability and chances to continue the behaviour after PR ends. 
[bookmark: _Toc240127097]4.6 Chapter Summary
The findings from all 19 research pieces synthesised provided a clear but qualified image. In particular, PR was found to have the strongest link with quality of life, exercise capacity, breathlessness and self-management improvement or maintenance, while there were no consistent results regarding preventing hospital readmission. Alternative methods of delivery at home, online or hybrid helped increase options but failed to close the gap in terms of unequal participation in such programs and their completion. The qualitative quotes supported the quantitative findings by showing that time, accessibility, comprehension, burden of illness and professional involvement were important factors influencing patients' participation in PR.




[bookmark: _Toc237357762][bookmark: _Toc240127098]Chapter 5: Discussion 
[bookmark: _Toc240127099]5.1 Chapter Overview
In this chapter findings of the included 19 studies presented in Chapter 4 are discussed critically. The four themes identified in relation to functional outcomes and quality of life, hospital readmission, access to and completion of pulmonary rehabilitation and self-management support are discussed in the interpretation. The results are not repeated, but the chapter compares the findings with the results of previous research to see if there are any agreements and disagreements amongst them, and why. The results are also analysed considering the research objectives and discussed using the concepts of Social Cognitive Theory and Health Belief Model. Lastly, the chapter considers the implications for clinical practice in the UK in COPD care and identifies potential methodological limitations.
[bookmark: _Toc240127100]5.2 Pulmonary Rehabilitation, Quality of Life and Functional Outcomes
The results show that the greatest and most consistent improvements achieved with pulmonary rehabilitation (PR) are related to quality of life, exercise capacity, functional capacity and breathlessness. This broadly validates the hypothesis that patients' outcomes are improved with PR in COPD. Our review of previous literature in Chapter 2 also found that exercise tolerance, symptom control and health-related quality of life were improved after PR, with the magnitude of benefits differing between studies and programmes. For example, Zhang et al. (2022) reported better exercise capacity and quality of life with PR than usual care, and Arnold, Dolezal and Cooper (2020) reported better exercise tolerance and breathlessness. 
One key finding from studies reviewed was that there was a reported improvement in all the conventional, online, hybrid, and alternative exercise formats. This implies that the therapeutic benefit of PR, such as physical activity, education and self-management education, could be more crucial than the rehabilitation environment. Nevertheless, the same results in various formats should not be assumed to apply to all patients. The outcomes, as the literature in general suggests, may be influenced by the duration of the programme, adherence, the severity of the disease, and by the accessibility and motivation. 
Additional behavioural and psychological studies have yielded mixed results, with the addition of components to PR not necessarily resulting in an increased benefit. The overall evidence suggests that PR is an effective approach to improving patients' quality of life; however, its effectiveness seems to rely on the programme's fit with patient needs and situation.
[bookmark: _Toc240127101]5.3 Pulmonary Rehabilitation and Hospital Readmission
Results on hospital readmission were less consistent than those related to quality of life and functional outcome. There were several of these included in the studies, such as Johnson-Warrington et al. (2016), Morton et al. (2019), Saini et al. (2020) and Barker et al. (2020) who reported limited or statistically non-significant readmission reduction. This indicates that an increase in exercise capacity and/or knowledge or self-management does not directly result in a decrease in rehospitalisation.
This finding is more conservative than some of the previous evidence summarized in Chapter 2. Puhan et al. (2016) found that post-exacerbation PR was associated with decreased readmission rates, and Nici (2021); Kjærgaard et al. (2020) found that PR completion and adherence were associated with reduced risk of readmission. Marathe et al. (2019) were also able to conclude that PR, when combined with structured discharge planning, led to a decrease in COPD rehospitalisation. 
Several interacting factors may influence hospital readmission such as severity of COPD, prior hospitalisation, comorbidities, adherence, age, gender, socioeconomic factors and follow-up, which are among the possible explanations. Baseline clinical and demographic risk factors were also found to be key predictors of readmission by Hunter et al. (2016) and Whittaker et al. (2025). So PR can help to decrease the use of hospitals, but it should not be considered a stand-alone readmission reduction tool. Positive outcomes can be enhanced when combined with discharge planning, medication review, self-management support and coordinated community follow-up.
[bookmark: _Toc240127102]5.4 Accessibility, Uptake, Adherence and Completion
The results suggest that the clinical benefit of pulmonary rehabilitation (PR) does not necessarily correspond to the same benefit in the real world. While involvement in PR has been shown to improve outcomes for patients, a number of studies indicated that enrolment, attendance and completion were issues. Stone et al. (2021) and Drover et al. (2026) found lower completion rates for patients with deprivation and more severe breathlessness and other clinical and demographic disadvantage, respectively, while Barker et al. (2020), Adamson et al. (2026) and Barradell et al. (2022) noted the impact of referral timing, illness burden, accessibility and patient understanding. 
These results are in line with the general literature reviewed in Chapter 2. Cox et al. (2017) reported clinician knowledge and referral practices as barriers and McNamara, Dale and McKeough (2019) reported transport, distance and accessibility problems. NHS England (2024) also identified service availability and workforce capacity in the regions. 
The results therefore call for the need to have PR available but not necessarily to provide equitable access. While these home-based, online and hybrid options may help overcome geographical barriers, they can also present technological and/or support issues. Services need to offer flexibility in delivering the service, refer patients earlier, repeat the explanation of PR, offer transport support and targeted assistance for the patients that are at higher risk of non-completion.
[bookmark: _Toc240127103]5.5 Self-Management, Maintenance and Patient-Centred Support
Results indicate that self-management and maintenance support can improve patients' knowledge, self-confidence, activation and coping with COPD, but this behavioural change does not necessarily result in immediate clinical outcomes. The evidence included was analysed for specific examples of supported self-management after discharge, and the primary-care SPACE programmes and maintenance post-pulmonary rehabilitation. 
This pattern is significant as the benefits of the intervention (such as greater confidence, better understanding of COPD and medication management/recognition of deterioration) may not be evident on conventional outcome measures (such as symptom scores or hospital readmission). Self-management behaviour and support of primary-care COPD patients were also explored by Khan et al. (2017) in COPD patients and highlighted the need for ongoing support post-rehabilitation. 
There is also longer-term maintenance. Houchen-Wolloff et al. (2026) assessed SPACE as a PR maintenance programme, and Khan et al. (2025) look at its cost-effectiveness. The results of this study indicate that PR should not be evaluated simply on the basis of symptom or readmission results. There is a need for ongoing education, tailored objectives, interactions with professionals and reinforcement of self-management skills beyond the end of the formal program for sustained benefit.
[bookmark: _Toc240127104]5.6 Interpretation through Social Cognitive Theory and the Health Belief Model
Results confirm the tenets of the Social Cognitive Theory, as education, exercise, achievement, self-management and professional support have shown to improve patients’ confidence and perceived competence to cope with COPD. This aligns with the theory that stresses self-efficacy. The Health Belief Model is also supported, as individual participation in pulmonary rehabilitation was affected by perceived benefits, severity of the illness, and access to pulmonary rehabilitation, transportation problems and professional encouragement. Barradell et al. (2022) specifically emphasised the need for understanding patients and barriers to understanding. The results also demonstrate, however, that motivation does not always overcome structural barriers like deprivation, limited services and poor accessibility.
Social Cognitive Theory Perspective
The social cognitive theory (SCT) is a theory that clarifies health behaviour by focusing on the interaction between personal factors, behaviour and environmental factors. Self-efficacy, behavioural confidence and social support are particularly important concepts when exploring participation in Pulmonary Rehabilitation (Bandura, 1986).
The results of this review confirmed that patients who had a higher level of confidence and motivation and received more support were more likely to complete PR programmes and to engage in recommended exercise and self-management behaviours. This is in line with the SCT principle that people tend to participate in behaviours when they are confident in their ability to successfully perform the behaviours (Barradell et al., 2022). Increased self-efficacy could help decreased fear of breathlessness and increased confidence in engaging in physical activity for COPD patients.
The results of the study on patient adherence, anxiety and motivation further reinforce the psychological ability of patients to parti cipate in PR. Although exercise training is an important part of rehabilitation, SCT provides guidelines that rehabilitation programmes should also increase patients' confidence, encourage patients and set up supportive environments. Finally, the PR programmes should not only work on enhancing physical abilities but also on developing behavioural skills that patient will be able to manage his/her symptoms and sustain long term lifestyle change.
Health Belief Model Perspective
The Health Belief Model (HBM) also offers a different point of view on the decision-making process for COPD patients to take part in Pulmonary Rehabilitation. The model proposes that people's perception of the severity of the disease, perceived benefits, perceived barriers, and perceived confidence to act influence health behaviours (Rosenstock et al., 1988).
The review findings highlighted that patients would be more likely to participate in PR if they knew the effects of COPD and the benefits of PR and if they had fewer barriers to participation. PR programmes could include education aspects that help patients to understand how to manage their symptoms and the importance of keeping active.
The barriers found, however, included referral delays, availability of less services, geographical inequalities, and decreased motivation. Participation may be limited, even in cases where PR is clinically desirable. Thus, there are two elements of access to PR that need to be addressed: patient beliefs and the issues of the healthcare system.
The inclusion of the HBM highlights the fact that success in implementing PR goes beyond the provision of rehabilitation services. To enhance participation and long term outcomes, it is essential that healthcare professional’s help patients understand, minimise practical obstacles, and build trust that participation will be beneficial (Marathe et al., 2019). 
[bookmark: _Toc240127105]5.7 Practical and Public Health Implications
According to the findings of this systematic review, several practical and public health implications can be identified regarding the delivery, accessibility and long-term implementation of Pulmonary Rehabilitation (PR) for patients with COPD. Given the results found that PR can enhance the quality of life and may even decrease hospital readmissions, it is important for healthcare systems to improve rather than only increase the availability of PR (Khan et al., 2025).
In health care providers, enhancing referral pathways is key to making sure that patients who are eligible for COPD diagnosis are referred to PR during the appropriate timelines of COPD care. In the post-exacerbation period, early referral after exacerbation should be prioritised, as evidence from the review suggested that post exacerbation rehabilitation can help to support recovery and lower the risk of being in hospital again (Adamson et al., 2026). Clear information from healthcare professionals regarding the benefits of PR should also be given to enhance patient understanding and motivation.
The results have significant implications for COPD management in the UK and NHS. There needs to be an increased emphasis on timely referral after exacerbation, as well as flexible PR options with centres, home, digital and hybrid options that meet patient needs and circumstances. PR is already recognised as an important element in the management of COPD, especially following hospital admission, by NHS England. Services should seek to identify patients who are more likely to not complete, enhance education before and during PR and ensure integration of rehabilitation with discharge planning and self-management support. Monitoring should not stop at enrolment but should continue through monitoring and maintenance. Deprivation and regional inequalities need to be addressed to achieve maximum clinical and economic value.
[bookmark: _Toc240127106]5.8 Strengths and Limitations of the Findings and Review
This systematic review has the following methodological strengths, with which the reliability and relevance of the results can be supported. A key strength of the present study was the systematic methodology that was used to conduct the structured review and identify, select and synthesize evidence regarding the outcome of Pulmonary Rehabilitation and (COPD). The PRISMA 2020 guidelines for systematic reviews and meta-analyses (SR/MAs) were followed to ensure the selection of studies was transparent and clearly documented including the steps of identification and screening of studies and eligibility of studies and including the stage of including the studies (Page et al., 2021). Multiple electronic databases helped to ensure that the relevant evidence was obtained from various research sites. In addition, the Critical Appraisal Skills Programme (CASP) tools assisted in the assessment of methodological quality and also aided in the consideration of the strength of evidence in synthesising. The narrative synthesis method also facilitated the comparison of findings based on their varying study designs and PR delivery models.
The results must be interpreted with caution because only 19 studies with diverse designs, interventions, outcome measures and follow-up periods were included in the review. Direct comparison was not possible in all studies, as not every study evaluated both QOL and hospital readmission. Evidence cited could be NHS-specific, which may limit generalisability to the UK and internationally. Observational studies found correlations which did not imply causality. Furthermore, single-reviewer screening and appraisal may have resulted in interpretation bias, and the publication of evidence in English and peer-reviewed journals may have excluded relevant evidence. The results of the study do not therefore reflect universal effects for all COPD patients. 
[bookmark: _Toc240127107]5.9 Chapter Summary
In general, PR had the highest impact on quality of life, functional capacity and self-management, and the impact on hospital readmission was variable. Accessibility, adherence, completion, and sustained engagement were identified as critical factors in determining the effectiveness of services in the real world and future service improvement.


[bookmark: _Toc237357763][bookmark: _Toc240127108]Chapter 6: Conclusion 
[bookmark: _Toc240127109]6.1 Overall Conclusion
This systematic review was conducted to assess the effect of pulmonary rehabilitation (PR) on quality of life and hospital re-admission in adults with COPD and to explore factors that will affect accessibility, participation and implementation. The initial goal was to assess critically whether PR enhances patient outcomes and lowers hospital readmission in a health care environment that is relevant to the United Kingdom. The overall findings of this synthesis of 19 primary studies are that PR appears to deliver its most reliable benefits in terms of health-related quality of life, an individual's ability to exercise, functional ability, symptom management and self-management, while its effect on hospital admissions is less consistent.
These findings revealed that improvements were reported on the conventional centre-based programmes as well as on home-based, online, hybrid, and alternative rehabilitation approaches. This indicates that PR can continue to be helpful in other delivery models, as long as the basic elements of rehabilitation are preserved, and patients are able to participate effectively. But the evidence also showed that when there are similar clinical outcomes, there is no single approach that is appropriate for everyone. Patient factors, disease severity, motivation, access, adherence and completion were all factors that affected the benefit achieved.
The results were more tempered in terms of hospital re-admission. There were also some studies that found positive trends in the use of health care, with other studies finding statistically insignificant trends in readmission. This suggests that there are several factors that influence hospital readmission, aside from PR. PR may then lead to reduced healthcare utilisation, although this effect is more likely to be reinforced if it is used in conjunction with discharge planning, self-management support, medication management and co-ordinated follow-up care. This interpretation is in line with the broader studies that were reviewed in this dissertation, as these studies identified the possibility of reduced readmission rates, but also that there was a large range of study outcomes. 
[bookmark: _Toc240127110]6.2 Reflection on the Research Approach
The systematic review approach was a useful strategy to meet the research questions as it enabled evidence from various primary study designs to be located, appraised, compared and synthesised. The methodology used included structured searching, eligibility criteria, quality appraisal, data extraction and narrative synthesis to identify patterns in the evidence base. Narrative synthesis was the method that seemed most appropriate since the studies included in this review differed in the type of intervention, study design, patient characteristics, and outcome measures.
The review also produced a valuable learning that went beyond quality of life and readmission. Findings revealed that the effectiveness of PR is not just about clinical benefit, but also about patient referral, enrollment, attendance, completion, and maintenance of PR. This brought a clear difference between clinical success and real-world success. Facilitating factors for participation were discovered and included in the analysis: accessibility, deprivation, burden of illness, transport, and understanding of the programme and flexibility.
The study also confirmed the applicability of Social Cognitive Theory and the Health Belief Model. Findings related to engagement and self-management included self-efficacy, perceived benefits, perceived barriers and professional encouragement. On the other hand, it was also found in the review that individual motivation cannot overcome the limitations of service provision or socio-economic factors.
[bookmark: _Toc240127111]6.3 Recommendations for Practice and Future Research
The review makes several recommendations for action. Patients may be able to access respiratory rehabilitation through a wider range of delivery models that are considered suitable options, namely centre-based, home-based, digital and hybrid, in the UK. More focus should also be placed on prompt referral following COPD exacerbation, re-education on the value of PR, and more reinforcement for those with greater risk of non-completion.
In addition to referral and enrolment, monitoring for completion and adherence, and maintenance over a longer period, may be useful to PR services. Hospital utilisation may be further enhanced through rehabilitation in conjunction with self-management education and discharge planning and community follow-up. Equitable distribution of the benefits of PR is also necessary if it is to be paid attention to the socioeconomic and geographical inequalities.
Longer-term outcomes would be worth exploring using a quality of life measure that is the same across both time points, as well as readmission and programme completion. Comparable outcome measures and follow-up periods could be employed in larger studies in the UK to compare centre-based, home-based, online and hybrid PR. Additional work to explore the most appropriate delivery model for different patient groups and the most effective interventions to address some of the barriers of deprivation, severe breathlessness, poor mobility or limited digital access should also be carried out.
[bookmark: _Toc240127112]6.4 Contribution of the Study
This review adds value by synthesising the evidence on quality of life, hospital readmission, accessibility, participation and self-management, instead of addressing them individually. It shows that the potential benefit of PR is not only measurable in terms of clinical outcomes and readmission rates, but also in how well patients are able to access, engage and maintain rehabilitation. This is of significance in clinical practice and service planning, as enhancing the availability of PR alone might not be enough. In conclusion, the study reinforces the role of PR in COPD management and emphasises that PR delivery must be flexible, accessible, patient-centred and offer maximum benefit in the UK healthcare system.
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• How it addresses an area of importance. 

	3
	Purpose of Research Activity 

[bookmark: _Toc227606964]The PR significantly helps to reduce hospital readmission rates through improving the quality of life of the COPD patients by enhancing their breath capacity and reducing anxiety. This study intends to justify the impact of PR on the quality of life and the hospital readmission rate of patients due to COPD. Stone et al. (2022), stated that COPD is the second most frequent lung disorder in the UK, with a diagnosis of around 1.2 million individuals, which results in the expense of £1.8 billion annually. However, understanding the importance of the PR will be helpful for the patients to improve their quality of life and reduce the chances of hospital readmission. This will be helpful for them to save money in this cost-of-living crisis situation in the UK (Fleg et al., 2020). 
In the view of Dayana et al. (2026), it is derived that the PR is the most effective solution for the improvement of the muscular function, diminishing the dyspnea, and ultimately improving endurance in the physical activities. 
[bookmark: _Toc239707191]Additionally, the walk test performance by Dayana et al. (2026), reveals that PR significantly improves the lung function and endurance of individuals with COPD. Therefore, from the overall statement, it can be summarised that through acknowledging the importance of PR for COPD patients, this study fortifies the necessity of PR for every individual in the UK, as only 1 in 10 individuals receive PR in their need in recent times (Liu et al.,2018). Hence, this will be helpful to improve their quality of life and reduce their hospital readmission. 
Problem Statement
Chronic Obstructive Pulmonary Disease or COPD is the fourth cause of death globally (Wang et al., 2025). As of 2021, over 3.5 million global deaths occurred due to COPD where patients experience breathing difficulties or chronic lung infections (WHO, 2024). The prevalence rate of COPD in the UK has rapidly increased due to high smoking rates and occupational exposure.  
According to Figure 1, multiple socioeconomic factors are responsible for increasing the prevalence rate of COPD in the UK over the past decade. The existence of poor housing quality to low income and past occupational exposure are correlated with the high prevalence of this long-term illness and increase the hospitalisation rate (Williams et al., 2022). A total number of 6000 people are living with this chronic disease where nearly 4000 patients suffer from acute attacks (severe coughing or breathlessness) in a year. It is found that structural inequality is the primary concern for the UK people who not only live in damp houses but also are low paid in the society (Respiratory Therapy, 2022). Conversely, 2.1 million people living with undiagnosed COPD in the world where societal and economic burden mostly affects their clinical treatment and increases mortality rate. The high medication cost to access advanced treatments hinders accessibility for the general population based on the required emergency care or hospitalisation. Due to this limitation and lack of social support create significant barriers for patients to access COPD treatments in the UK (Wright et al., 2022). 
Besides low socio-economic status, delay of clinical intervention or early diagnosis highlights the presence of a lack of integrated care in the healthcare setting. It emphasises that the delay in contracting with healthcare professionals is another burden for COPD patients to access primary care services in a timely manner (Anzueto, Hoy and Gainer, 2025). Therefore, to reduce the prevalence rate of COPD among patients in the UK, the pulmonary rehabilitation programme is an effective way. It not only provides comprehensive care to people but also contributes to reducing the rate of hospital readmission along with promoting psychological well-being (Anzueto, Hoy and Gainer, 2025).



	4
	Research Question 
How does pulmonary rehabilitation impact quality of life and hospital readmission rates among UK patients with COPD? 

	5
	Aims of Research Activity 
To evaluate the clinical effectiveness of pulmonary rehabilitation to improve the quality of life and reduce hospital readmissions of patients diagnosed with COPD.

	6
	Objectives of Research Activity 
· To critically analyse rehabilitation programmes impact on people with COPD in the UK. 
· To measure the effectiveness of pulmonary rehabilitation in improving patients' quality of life by using clinical tools, the CAT score and the St George’s Respiratory Questionnaire.
· To examine whether pulmonary rehabilitation reduces hospital readmissions within 6 to 12 months after treatment.
· To identify the barriers or influential factors for patients in taking part in pulmonary rehabilitation programmes in the UK. 

	7
	Proposed data collection methods (maximum 600 words) 

	
	Research Design
The systematic review or systematic literature review (SLR) will be used in this study for illustrating pulmonary rehabilitation program effectiveness in improving patients' quality of life and hospital readmission rate of COPD patients in the UK. As discussed by Lame (2019), for synthesising scientific evidence of health science the research will outline the clinical intervention of PR to diagnose health conditions of COPD patients. As well as, identifying barriers and influential factors of the PR intervention through assessment of evidence-based outcomes.
Focusing on the evidence-based practice, PICO is used to formulate the research question in order to research PR intervention’s impact on patients' quality of life and hospital readmission for treating COPD within the UK healthcare context (Eriksen and Frandsen, 2018). Therefore, by using the PICO framework, the formulated research question will be demonstrated below.
Population (P): Patients with Chronic Obstructive Pulmonary Disease (COPD)
Intervention (I): Pulmonary rehabilitation programs 
Comparison (C): Usual care (No rehab, Community Care)
Outcome (O): Quality of life and Hospital readmission rate
“What is the impact of pulmonary rehabilitation, compared to usual care in improving quality of life and hospital readmission rates among patients with Chronic Obstructive Pulmonary Disease (COPD) in the UK?”.
Data Collection Method
Within the context of SLR, the Systematic Review and Meta-Analyses will be used as a data collection method. The study will analyse upto 20 articles.It will be used for analysing the findings of PR impact in improving COPD patients’ quality of life and reducing hospitalisation rates in the UK. According to the PRISMA guidelines, before conducting the systematic review of this study the researcher will screen all collected sources and remove outdated or duplicate information. Thereafter, synthesise relevant articles which will meet review criteria and evaluate the most beneficial outcomes related to PR intervention clinical effectiveness for treating COPD in the UK (Parums, 2021). Hence, the synthesised information will produce evidence-based outcomes and will enhance the review's reliability within the research context.
Data Sources
To search information related to the pulmonary rehabilitation program impact for improving COPD diagnosed patients’ quality of life and the hospital readmission rate from different databases which are ScienceDirect, PubMed and Google Scholar.
Selection Criteria
Search Terms
For searching the impact of PR for treating illness of COPD and improving patients’ quality of life some keywords will be used and discussed below through the boolean operators. 
	Boolean Operators
	AND
	“Rehabilitation” AND “COPD”, “Exercise Training” AND “Health Status”

	
	OR
	“Hospitalisation” OR “Readmission”, "Pulmonary Rehabilitation" OR "Rehabilitation Programs"

	
	NOT
	NOT Other Chronic Diseases


Table 1: Boolean Operators
(Source: Self-created)
Time Frame
Collected journal articles will be published within the previous 10 years and considering the impact of pulmonary rehabilitation for improving COPD patients’ quality of life as well as focusing on the UK healthcare environment. Therefore, the study will discuss whether PR’s clinical effectiveness works or not to reduce hospital rates of COPD patients.
Inclusion and Exclusion Criteria
	Criteria
	Inclusion
	Exclusion

	Types of Publication
	Peer-reviewed journal articles

	Non peer-reviewed sources (Blogs, Magazines, Editorial contents)

	Text Availability
	Full text article
	Only availability of abstract

	Methodological Implication
	Empirical research context (Qualitative and Quantitative)
Systematic Reviews
	Master thesis, Doctoral dissertation

	Time-period
	2016 to 2026
	Before 2016

	Language
	Only English
	Non-English


Table 2: Identification of inclusion and exclusion criteria
(Source: Self-created)
Data Analysis Technique
Based on the design of a systematic review, the thematic analysis will emphasise and evaluate qualitative discussion related to pulmonary rehabilitation impact on COPD patients' quality of life and hospital readmission rates in the UK. For this qualitative study, the analysis provides an in-depth insight regarding PR intervention effects on COPD patients' hospital readmission and leading a quality life for a long time (Christou, 2022). Therefore, the researcher will be able to make the study context-based themes and synthesise the required information through the philosophical underpinnings. However, the dependency of subjectivity may produce biased outcomes for the research which may highlight the adverse impact of PR intervention for supporting COPD patients' physical and mental wellness (Javadi and Zarea, 2016).
Ethical Consideration
Ethical considerations are the fundamental pillar of a research, which upholds the acceptability and integrity of the study. In this research, the confidentiality and anonymity of the information will be maintained to uphold the trustworthiness of the research. Through adhering to the ethical consideration, this study will maintain the validity and reliability of the findings (Nii Laryeafio and Ogbewe, 2023). Additionally, the citation and references will be properly given to maintain the integrity and the honesty of the research (Santini, 2018). Moreover, the General Data Protection Regulation (GDPR) 2018 will be maintained in this study to ensure the fair and lawful use of the information and to protect data. Furthermore, data manipulation will be excluded from the study to prevent misleading results and maintain ethical standards. Additionally, no decision will be based on the perspective of one author, to prevent bias in the study (Baldwin et al., 2022). Hence, through adhering to these dynamics in this study, the study will seek to maintain accountability of the information presented and uphold transparency. 
i will be proceeding with my research after obtaining approval from the institution’s ethics review committee.




SECTION D: Scope of Research Activity
	
	Will the research activity include: 
	YES 
	NO

	1 
	Use of a questionnaire or similar research instrument? 
	☐ 
	✓ 

	2 
	Use of interviews? 
	☐ 
	✓ 

	3 
	Use of focus groups? 
	☐ 
	✓ 

	4 
	Use of participant diaries? 
	☐ 
	✓ 

	5 
	Use of video or audio recording? 
	☐ 
	✓ 

	6 
	Use of computer-generated log files? 
	☐ 
	✓ 

	7 
	Participant observation with their knowledge? 
	☐ 
	✓ 

	8 
	Participant observation without their knowledge? 
	☐ 
	✓ 

	9
	Access to personal or confidential information without the participants’ specific  consent? 
	☐ 
	✓ 

	10 
	Administration of any questions, test stimuli, presentation that may be  experienced as physically, mentally or emotionally harmful / offensive? 
	☐ 
	✓ 
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	Performance of any acts which may cause embarrassment or affect self-esteem? 
	☐ 
	✓ 

	12 
	Investigation of participants involved in illegal activities? 
	☐ 
	✓ 

	13 
	Use of procedures that involve deception? 
	☐ 
	✓ 

	14 
	Administration of any substance, agent or placebo? 
	☐ 
	✓ 

	15 
	Working with live vertebrate animals? 
	☐ 
	✓ 

	16 
	Procedures that may have a negative impact on the environment? 
	☐ 
	✓ 

	17
	Other primary data collection methods. Please indicate the type of data collection  method(s) below.
	☐ 
	✓ 

	
	Details of any other primary data collection method: 
(this box should expand as you type)
	
	




If you have ticked NO to every question then the research activity is (ethically) low risk and you may skip  section E and continue to section F. 
If YES to any question, then no research activity should be undertaken until full ethical approval has been  obtained.  
SECTION E: Intended Participants
	
	Who are the intended participants:
	YES 
	NO

	1 
	Students or staff at the University? 
	☐ 
	☐

	2 
	Adults (over the age of 18 and competent to give consent)? 
	☐ 
	☐

	3 
	Vulnerable adults? 
	☐ 
	☐

	4
	Children and Young People under the age of 18? (Consent from Parent, Carer or  Guardian will be required) 
	☐ 
	☐

	5 
	Prisoners? 
	☐ 
	☐

	6 
	Young offenders? 
	☐ 
	☐

	7
	Those who could be considered to have a particularly dependent relationship with  the investigator or a gatekeeper? 
	☐ 
	☐

	8 
	People engaged in illegal activities? 
	☐ 
	☐

	9
	Others. Please indicate the participants below, and specifically any group who  may be unable to give consent.
	☐ 
	☐

	
	Details of any other participant groups: 
	
	




	
	Participant numbers and source 
Provide an estimate of the expected number of participants. How will you identify participants and  how will they be recruited? 

	10
	How many participants are  expected?
	
 

	11 
	Who will the participants be?
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	12 
	How will you identify the  
participants?
	




	
	Information for participants:
	YES 
	NO 
	N/A

	13
	Will you describe the main research procedures to participants in  advance, so that they are informed about what to expect? 
	☐ 
	☐ 
	

	14 
	Will you tell participants that their participation is voluntary? 
	☐ 
	☐ 
	

	15 
	Will you obtain written consent for participation? 
	☐ 
	☐ 
	

	16 
	Will you explain to participants that refusal to participate in the  research will not affect their treatment or education (if relevant)? 
	☐ 
	☐ 
	

	17 
	If the research is observational, will you ask participants for their  consent to being observed? 
	☐ 
	☐ 
	

	18 
	Will you tell participants that they may withdraw from the research at  any time and for any reason? 
	☐ 
	☐ 
	

	19 
	With questionnaires, will you give participants the option of omitting  questions they do not want to answer? 
	☐ 
	☐ 
	

	20 
	Will you tell participants that their data will be treated with full  confidentiality and that, if published, it will not be identifiable as theirs? 
	☐ 
	☐ 
	

	21
	Will you debrief participants at the end of their participation, in a way  appropriate to the type of research undertaken? 
	☐ 
	☐ 
	

	22 
	If NO to any of above questions, please give an explanation 

	
	




	
	Information for participants: 
	YES 
	NO 
	N/A

	24 
	Will participants be paid? 
	☐ 
	☐ 
	

	25 
	Is specialist electrical or other equipment to be used with participants? 
	☐ 
	☐ 
	

	26 
	Are there any financial or other interests to the investigator or  University arising from this study? 
	☐ 
	☐ 
	

	27 
	Will the research activity involve deliberately misleading participants in  any way, or the partial or full concealment of the specific study aims? 
	☐ 
	☐ 
	

	28 
	If YES to any question, please provide full details 

	
	





SECTION F: Anticipated Risks
	
	Outline any anticipated risks that may adversely affect any of the participants, the  researchers and/or the University, and the steps that will be taken to address them. 

	1
	Risks to participants 
For example: sector-specific health & safety, emotional distress, financial disclosure, physical harm,  transfer of personal data, sensitive organisational information. If you have identified in section D  that there are no participants, then enter N/A and go skip to question 3.

	
	Risk to participants: I do not involve any participants in this research as I will follow secondary research. So this is not applicable for me 
	How you will mitigate the risk to participants:
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	2
	If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity,  drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give  details of the procedures to deal with these issues, including any support/advice (e.g. helpline  numbers) to be offered to participants. Note that where applicable, consent procedures should  make it clear that if something potentially or actually illegal is discovered in the course of a project,  it may need to be disclosed to the proper authorities

	
	 

	3
	Risks to the investigator 
For example: personal health & safety, physical harm, emotional distress, risk of accusation of  harm/impropriety, conflict of interest

	
	Risk to the investigator: 
Risk to the investigator:
As this study is based on a systematic review of secondary data, there is minimal risk to the investigator. However, potential risks may include prolonged screen time leading to minor physical strain (e.g., eye strain or fatigue), as well as mild stress associated with managing large volumes of academic literature. There is also a minimal risk of unintentional bias during data selection and interpretation.


	How you will mitigate the risk to the investigator: 
These risks will be mitigated by maintaining a structured work schedule with regular breaks to reduce physical strain. Time management strategies will be used to minimise stress. To reduce bias, a clear and transparent methodology will be followed, including predefined inclusion and exclusion criteria and adherence to PRISMA guidelines. All sources will be critically evaluated to ensure objectivity and reliability.


	4
	University/institutional risks 
For example: adverse publicity, financial loss, data protection

	
	Risk to the University: 
Potential risks to the university include issues related to academic integrity, such as plagiarism, and data protection concerns. There is also a minor risk of reputational damage if ethical guidelines are not followed.

	How you will mitigate the risk to the University: 
These risks will be mitigated by strictly adhering to academic integrity policies, including proper referencing and citation of all sources using an appropriate referencing style. Only publicly available secondary data will be used, ensuring compliance with GDPR and the Data Protection Act 2018. Ethical guidelines provided by the university will be followed throughout the research process.


	5
	Environmental risks 
For example: accidental spillage of pollutants, damage to local ecosystems

	
	Risk to the environment: 
(this box should expand as you type)
This research does not involve any physical fieldwork or interaction with the natural environment; therefore, there are no significant environmental risks associated with this study.
	How you will mitigate the risk to environment: 
As the study is entirely desk-based and relies on digital sources, environmental impact is negligible. The researcher will use electronic resources to minimise paper usage and adopt sustainable practices where possible.






SECTION G: Feedback, Consent and Confidentiality 
If you have identified in section D that there are no participants, then enter skip this section and continue to  section H.
	1 
	Feedback 
What de-briefing and feedback will be provided to participants, how will this be done and when? 

	
	

	2 
	Informed consent 
Describe the arrangements to inform potential participants, before providing consent, of what is  involved in participating. Describe the arrangements for participants to provide full consent before  data collection begins. If gaining consent in this way is inappropriate, explain how consent will be  obtained and recorded in accordance with prevailing data protection legislation.
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	3 
	Confidentiality / Anonymity 
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If  anonymity is not being offered, explain why this is the case. 

	
	



SECTION H: Data Protection and Storage
	
	Does the research activity involve personal data (as defined by the General  Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018  “DPA”)?
	YES 
	NO 

	1
	“Personal data” means any information relating to an identified or  identifiable natural person (‘data subject’). An identifiable natural  person is one who can be identified, directly or indirectly, in  
particular by reference to an identifier such as a name, an  
identification number, location data, an online identifier or to one or  more factors specific to the physical, physiological, genetic, mental,  economic, cultural or social identity of that natural person. Any  video or audio recordings of participants is considered to be  
personal data.
	☐ 
	✓

	
	If YES, provide a description of the data and explain why this data needs to be collected:

	2
	 

	
	Does it involve special category data (as defined by the GDPR)? 
	YES 
	NO 

	3
	“Special category data” means sensitive personal data consisting of  information as to the data subjects’ – 
(a) racial or ethnic origin, 
(b) political opinions, 
(c) religious beliefs or other beliefs of a similar nature, 
(d) membership of a trade union (within the meaning of the Trade  
Union and Labour Relations (Consolidation) Act 1992), 
(e) physical or mental health or condition, 
(f) sexual life, 
(g) genetics, 
(h) biometric data (as used for ID purposes),
	  
☐
	  
✓

	
	If YES, provide a description of the special category data and explain why this data needs to be  collected:

	4
	




	
	Will data from the research activity (collected data, drafts of the thesis, or  materials for publication) be stored in any of the following ways?
	YES 
	NO

	5 
	Manual files (i.e. in paper form)? 
	☐ 
	✓

	6 
	University computers? 
	✓  
	☐

	7 
	Private company computers? 
	☐ 
	✓

	8 
	Home or other personal computers? 
	✓  
	☐

	9 
	Laptop computers/ CDs/ Portable disk-drives/ memory sticks? 
	✓
	☐
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	10 
	“Cloud” storage or websites? 
	☐ 
	✓

	11
	Other – specify: 
	☐ 
	☐

	12
	For all stored data, explain the measures in place to ensure the security of the data collected, data  confidentiality, including details of backup procedures, password protection, encryption,  anonymisation and pseudonymisation:

	
	 All data will be kept in password protected cloud storage on the University Office 365 system which will not be shared. Audio/visual data will be transcribed. Any USB sticks used to store or transfer data will be password protected. 

(this box should expand as you type)




	
	Data Protection

	
	Will the research activity involve any of the following activities: 
	YES 
	NO

	13 
	Electronic transfer of data in any form? 
	☐ 
	✓ 

	14
	Sharing of data with others at the University outside of the immediate research  team?
	☐ 
	✓ 

	15 
	Sharing of data with other organisations? 
	☐ 
	✓ 

	16 
	Export of data outside the UK or importing of data from outside the UK? 
	☐ 
	✓ 

	17 
	Use of personal addresses, postcodes, faxes, emails or telephone numbers? 
	☐ 
	✓ 

	18 
	Publication of data that might allow identification of individuals? 
	☐ 
	✓ 

	19 
	If YES to any question, please provide full details, explaining how this will be conducted in  accordance with the GDPR and Data Protection Act (2018) (and/or any international equivalent):

	
	. All data will be encrypted and kept in password protected cloud storage on the University Office 365  system which will not be shared. Any USB sticks used to store or transfer data will be password  protected. All data transfers will be encrypted and password protected.  The data will be stored until the completion of the project and then deleted in line with the University’s data management and the Data Protection Act (2018) requirements 
(this box should expand as you type)

	20 
	List all who will have access to the data generated by the research activity:

	
	Access to the data generated during this research will be limited to the principal researcher and the academic supervisor for the purposes of guidance and assessment. In addition, the data may be accessed by internal examiners, second markers, or external examiners strictly for academic evaluation. No external organisations or third parties will have access to the data, as the study does not involve any industrial partners.
 (this box should expand as you type)

	21
	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	
	The principal researcher will have full control of, and act as the custodian for, all data generated during the research activity. The researcher will be responsible for ensuring that all data is stored securely, managed appropriately, and handled in accordance with university guidelines and data protection regulations.
 (this box should expand as you type)
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	22
	Give details of data storage arrangements, including security measures in place to protect the data,  where data will be stored, how long for, and in what form. 

	
	All data collected for this research will be secondary in nature and will be stored securely in password-protected folders on a personal computer and backed up using the University Office 365 cloud storage system (e.g., OneDrive), which complies with GDPR requirements. All files will be encrypted where possible, and access will be restricted to authorised individuals only (the researcher and supervisor).
Any portable storage devices, such as USB drives (if used), will be password protected and encrypted. These devices will be securely stored and reformatted after the completion of the project to ensure permanent deletion of data. The data will be retained only for the duration of the research project and will be deleted in accordance with university data retention policies once the study is completed.
 

	22
	Confirm that you have read the UWTSD guidance on data management (see  https://www.uwtsd.ac.uk/library/research-data-management/) 
	✓ 

	23
	Confirm that you are aware that you need to keep all data until after your  research has completed or the end of your funding 
	✓ 




SECTION I: Use of AI tools 
	Use of generative AI and other AI-based tools 
There are a number of ethical issues relating to the use of generative AI  and other AI-based tools, including data security, output bias, and output  errors. In general you should assume that any generative AI or other AI based tool that you pay to use is more secure and accurate than one which  is free to use. 
Will the research use AI tools to do any of the following:
	YES 
	NO 
	N/A

	1 
	Capture data? 
	☐ 
	✓ 
	☐

	2 
	Generate and/or edit text? 
	☐ 
	✓ 
	☐

	3 
	Generate graphics? 
	☐ 
	✓ 
	☐

	4 
	Generate video? 
	☐ 
	✓ 
	☐

	5 
	Generate sound/music? 
	☐ 
	✓ 
	☐

	6 
	Generate code? 
	☐ 
	✓ 
	☐

	7 
	Generate synthetic data? 
	☐ 
	✓ 
	☐

	8 
	Analyse data? 
	☐ 
	✓ 
	☐

	9 
	Analyse personal or sensitive data? 
	☐ 
	✓ 
	☐

	10 
	Classify data? 
	☐ 
	✓ 
	☐

	11 
	Do you intend to use the free version of any AI tools? 
	☐ 
	✓ 
	☐

	If you have answered YES to any of questions O1-O11, please provide justification detailing why this is  necessary for the research. 

	12
	State which AI tool or tools you will be using, and where they are based (or store their data – you  may need to check their webpages or user agreement for this). If you are planning to use Copilot  then say if you’re using the UWTSD version of it or the public version. You should also show how  you are complying with current UWTSD guidance/policy of the use of AI. 

For proofreading purposes only, a Generative AI tool like Grammarly will be used. At all times the University’s AI guidance policy will be followed. 




SECTION J: Declaration
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	The information which I have provided is correct and complete to the best of my knowledge. I have  attempted to identify any risks and issues related to the research activity and acknowledge my  obligations and the rights of the participants. 
In submitting this application I hereby confirm that I undertake to ensure that the above named  research activity will meet the University’s Research Ethics and Integrity Code of Practice which is  published on the website: https://www.uwtsd.ac.uk/research/research-ethics/

	1 
	Signature of applicant:
	[image: ]
	Date:21/04/2026

	2 
	Supervisor: 
	Oluwadamilola Tayo
	Date:21/04/2026

	3 
	Signature:
	[image: ]
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[bookmark: _Toc240127116]Appendix 2: CASP appraisal assessment questions
	Randomised Controlled Trial (RCT)
	Cohort / Observational Study
	Qualitative Study

	Q1. Did the study address a clearly focused issue?
	Q1. Did the study address a clearly focused issue?
	Q1. Was there a clear statement of the aims of the research?

	Q2. Was the assignment of patients to treatments randomised?
	Q2. Was the cohort recruited in an acceptable way?
	Q2. Is a qualitative methodology appropriate?

	Q3. Were all patients who entered the trial properly accounted for at its conclusion?
	Q3. Was the exposure accurately measured to minimise bias?
	Q3. Was the research design appropriate to address the aims of the research?

	Q4. Were patients, health workers and study personnel adequately blinded?
	Q4. Was the outcome accurately measured to minimise bias?
	Q4. Was the recruitment strategy appropriate to the aims of the research?

	Q5. Were the groups similar at the start of the trial?
	Q5. Have the authors identified all important confounding factors?
	Q5. Was the data collected in a way that addressed the research issue?

	Q6. Aside from the experimental intervention, were the groups treated equally?
	Q6. Have the authors taken account of the confounding factors in the design and/or analysis?
	Q6. Has the relationship between researcher and participants been adequately considered?

	Q7. How large was the treatment effect?
	Q7. Was the follow-up of subjects sufficiently complete and long enough?
	Q7. Have ethical issues been taken into consideration?

	Q8. How precise was the estimate of the treatment effect?
	Q8. What are the results of the study?
	Q8. Was the data analysis sufficiently rigorous?

	Q9. Can the results be applied to the local population?
	Q9. How precise are the results?
	Q9. Is there a clear statement of findings?

	Q10. Were all clinically important outcomes considered?
	Q10. Do you believe the results?
	Q10. Is the research valuable?

	Q11. Are the benefits worth the harms and costs?
	Q11. Can the results be applied to the local population?
	—

	—
	Q12. Do the results fit with other available evidence?
	—




[bookmark: _Toc240127117]Appendix 3: CASP appraisal of included articles	
	No.
	Author(s) & Year
	Study Design
	CASP appraisal results
	Overall appraisal

	1
	Khan et al. (2025)
	Randomised Controlled Trial
	Q1 ✓; Q2 ✓; Q3 ✓; Q4 CT; Q5 ✓; Q6 ✓; Q7 ✓; Q8 ✓; Q9 ✓; Q10 ✓; Q11 ✓
	High quality

	2
	Wuyts et al. (2024)
	Comparative study
	Q1 ✓; Q2 ✓; Q3 ✓; Q4 CT; Q5 ✓; Q6 ✓; Q7 ✓; Q8 ✓; Q9 ✓; Q10 ✓; Q11 ✓
	High quality

	3
	Kaasgaard et al. (2022)
	Randomised Controlled Trial
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