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[bookmark: _Toc218631778]Abstract
Asthma is a prevalent chronic condition among children in London, disproportionately affecting those in deprived boroughs and contributing to hospital admissions and school absenteeism. This dissertation investigates the chronic management of asthma in children aged 5–18 years, examining environmental, socioeconomic, behavioural, and healthcare factors. The objectives were to identify determinants of asthma control, evaluate management strategies, and provide recommendations for public health practice.
A secondary systematic review was conducted, synthesising evidence from peer-reviewed studies, government reports, and charity publications from 2014–2024. Data were critically analysed using the Social Determinants of Health framework and the Health Belief Model.
Findings show that poor housing, air pollution, socioeconomic deprivation, and inconsistent healthcare access are major barriers to effective asthma management. Behavioural and digital interventions can improve self-management but require equitable implementation.
The study concludes that integrated, multi-sectoral approaches addressing both clinical care and social determinants are essential to reduce inequalities and improve outcomes for children with asthma.
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[bookmark: _Toc218631783]1.1 Introduction 
Asthma is one of the most prevalent chronic respiratory conditions affecting children worldwide, and it represents a major public health concern due to its impact on morbidity, quality of life, and healthcare utilisation (Asthma + Lung UK, 2023; Bateman et al., 2008). In England, asthma affects approximately 9–12% of children aged 5–18 years, with urban populations such as those in London experiencing higher prevalence and more severe outcomes (Public Health England, 2019; GLA, 2022). This variation is influenced by socioeconomic inequalities, environmental exposures, and access to healthcare services (Gupta et al., 2020).
Childhood asthma is characterised by airway inflammation, bronchial hyper-responsiveness, and episodic airflow obstruction, which often leads to recurrent wheezing, coughing, and shortness of breath (Heaney et al., 2005). Uncontrolled asthma in children can result in frequent school absenteeism, hospital admissions, and limitations on physical activities, which not only affect immediate health outcomes but also have long-term psychosocial implications (Partridge and Hill, 2000; Sears et al., 2003).
In London, the burden of childhood asthma is particularly pronounced in socioeconomically deprived boroughs, where environmental factors such as air pollution, poor housing quality, and exposure to second-hand smoke exacerbate symptoms (King’s College London, 2020; Gupta et al., 2020; Chauhan and Johnston, 2003). Moreover, disparities in access to healthcare, education, and support for self-management contribute to significant variations in outcomes between different population groups (Asthma + Lung UK, 2023; Harris et al., 2019).

[bookmark: _Toc218631784]1.2 Background and Context
Effective asthma management in children requires a multifaceted approach encompassing medical treatment, behavioural strategies, and environmental modifications. Pharmacological interventions such as inhaled corticosteroids and bronchodilators remain the cornerstone of asthma treatment (Bateman et al., 2008; Reddel et al., 2009). However, adherence to prescribed medication is frequently suboptimal, often due to lack of understanding, forgetfulness, or difficulty in using inhalers correctly (Clark et al., 1998; Berg et al., 2019).
Non-pharmacological strategies, including asthma education programs, digital interventions, and school-based initiatives, have demonstrated effectiveness in improving symptom control, self-management skills, and adherence (Harris et al., 2019; Milne-Ives et al., 2021; Morrison et al., 2015). Digital technologies, such as mobile applications, telemonitoring systems, and interactive platforms, are increasingly being used to support asthma self-management among children and adolescents (Kemp et al., 2021; Tay et al., 2020). While these interventions show promise, digital inequalities—including access to smartphones, internet connectivity, and digital literacy—remain a critical barrier to equitable healthcare (NHS Digital, 2022; Smith et al., 2020).
Environmental factors are also critical determinants of asthma morbidity. Air pollution, particularly particulate matter (PM2.5) and nitrogen dioxide (NO2), has been consistently linked to asthma exacerbations and hospital admissions in children (King’s College London, 2020; Chauhan and Johnston, 2003). Housing conditions, including dampness, mould, and overcrowding, have been shown to increase respiratory morbidity and exacerbate asthma symptoms (Gupta et al., 2020). Despite policy initiatives such as the Ultra Low Emission Zone (ULEZ) in London, which aims to reduce traffic-related air pollution, longitudinal evidence on improvements in asthma outcomes remains limited (GLA, 2022).
Socioeconomic determinants play a crucial role in asthma management. Children from deprived backgrounds are more likely to experience poor asthma control due to limited access to healthcare services, reduced parental health literacy, and higher exposure to environmental risk factors (Marmot et al., 2020; Partridge and Hill, 2000). The Social Determinants of Health (SDH) framework provides a useful lens to examine these structural inequalities and their influence on chronic disease outcomes (Marmot et al., 2020). Additionally, the Health Belief Model (HBM) offers insight into behavioural factors affecting adherence, such as perceived severity of illness, benefits of treatment, and barriers to effective self-management (Rosenstock et al., 1988).

[bookmark: _Toc218631785]1.3 Relevance of the Study
Despite existing clinical guidelines and national policies, gaps in asthma management persist. The NHS Long Term Plan emphasizes personalised care and self-management, yet disparities in implementation across London boroughs contribute to inequities in outcomes (NHS England, 2019; NICE, 2022). This dissertation addresses this evidence gap by conducting a secondary systematic review of literature and official reports to synthesise findings on chronic asthma management for children aged 5–18 in London.
By integrating environmental, socioeconomic, and behavioural determinants, this study provides insights into how inequalities impact asthma control, informs the design of interventions, and supports evidence-based policy development (Asthma + Lung UK, 2023; Milne-Ives et al., 2021). Furthermore, understanding the effectiveness of digital interventions in diverse populations is particularly relevant in light of the NHS’s increasing focus on technology-supported care (NHS Digital, 2022).


[bookmark: _Toc218631786]1.4 Research Aim and Objectives
Research Aim
The primary aim of this dissertation is to critically review the evidence on chronic asthma management in children aged 5–18 years living in London boroughs, with a focus on determinants, interventions, and inequalities in outcomes. By synthesising findings from peer-reviewed literature, government reports, and charity publications, this study seeks to identify factors that influence asthma control and provide recommendations for policy and practice (Asthma + Lung UK, 2023; Public Health England, 2019).
Research Objectives
Examine environmental determinants such as air pollution, housing conditions, and exposure to tobacco smoke, and their impact on asthma morbidity and management (King’s College London, 2020; Gupta et al., 2020).
Assess behavioural and self-management factors, including adherence to medication, health literacy, and engagement with digital interventions (Milne-Ives et al., 2021; Smith et al., 2020).
Evaluate systemic and policy factors, including implementation of national guidelines (NICE, 2022) and the NHS Long Term Plan (NHS England, 2019), and their role in reducing inequalities.
Identify gaps in current evidence, particularly regarding effective interventions in socioeconomically deprived populations and across diverse London boroughs (Marmot et al., 2020).
Provide recommendations for improving chronic asthma management, targeting both clinical and public health strategies to reduce disparities (Asthma + Lung UK, 2023).

[bookmark: _Toc218631787]1.5 Research Questions
The study is guided by the following research questions:
1. What are the key environmental, behavioural, and socioeconomic determinants affecting chronic asthma management in children aged 5–18 in London?
2. Which interventions, including school-based and digital approaches, have demonstrated effectiveness in improving asthma outcomes in this population?
3. How do socioeconomic inequalities and environmental exposures contribute to disparities in asthma control?
4. What gaps exist in policy implementation, service provision, and research, and how can they be addressed to improve management and reduce health inequalities?
These questions are designed to ensure a comprehensive examination of both clinical and public health perspectives, integrating structural, behavioural, and environmental factors into the analysis.

[bookmark: _Toc218631788]1.6 Scope of the Study
This dissertation adopts a secondary systematic review methodology, synthesising evidence from studies published between 2014 and 2024. The review includes:
· Population: Children aged 5–18 years residing in London boroughs.
· Interventions: Pharmacological treatment, self-management education, school-based programs, and digital interventions.
· Outcomes: Asthma control, hospital admissions, adherence to treatment, quality of life, and inequalities in outcomes.
· Sources: Peer-reviewed journals, government publications (PHE, NHS, GLA), and charity reports (Asthma + Lung UK).
By focusing on these parameters, the study addresses current knowledge gaps and provides a targeted synthesis relevant to both clinical management and public health policy (Public Health England, 2019; Milne-Ives et al., 2021).
The study excludes:
· Non-English publications, due to resource limitations.
· Studies not specifically reporting on children or adolescents.
· Research conducted outside the UK, unless findings are directly transferable to urban London contexts.

[bookmark: _Toc218631789]1.7 Dissertation Structure
The dissertation is structured to guide the reader from broad context to detailed synthesis, culminating in actionable recommendations:
· Chapter 2 – Literature Review and Theoretical Framework: Explores determinants of asthma, interventions, and policy context. Integrates the Social Determinants of Health (SDH) framework and Health Belief Model (HBM) to explain structural and behavioural influences on asthma management (Marmot et al., 2020; Rosenstock et al., 1988). Critical analysis highlights contradictions and gaps in current research, linking evidence to the study’s research questions.
· Chapter 3 – Methodology: Details the systematic review approach, including search strategy, Boolean operators, inclusion/exclusion criteria, screening process, data extraction, quality appraisal, and ethical considerations (PRISMA, 2020; Popay et al., 2006).
· Chapter 4 – Results: Presents findings of the systematic review, structured around research questions. Includes tables, charts, and summary statistics for quantitative outcomes and thematic synthesis for qualitative findings (Harris et al., 2019; Milne-Ives et al., 2021).
· Chapter 5 – Discussion: Interprets the results, links them to theoretical frameworks, and evaluates implications for clinical practice, policy, and public health interventions.
· Chapter 6 – Conclusion and Recommendations: Summarises key findings, discusses limitations, and provides evidence-based recommendations for improving chronic asthma management in London, with consideration of digital health solutions and reducing inequalities.

[bookmark: _Toc218631790]1.8 Summary

Chapter 1 has outlined the rationale, background, and relevance of the study. Childhood asthma remains a significant health burden in London, exacerbated by environmental exposures, socioeconomic deprivation, and disparities in healthcare access (Gupta et al., 2020; King’s College London, 2020). Effective management requires integration of pharmacological, behavioural, and systemic interventions, supported by policy initiatives and educational programs (NICE, 2022; NHS England, 2019).
This dissertation addresses critical evidence gaps through a secondary systematic review, focusing on children aged 5–18 years in London boroughs. By examining determinants, interventions, and inequalities, the study aims to provide actionable insights for clinicians, policymakers, and public health practitioners, with a particular emphasis on the potential of digital interventions to support self-management (Milne-Ives et al., 2021; Tay et al., 2020).
The following chapters will build on this foundation: Chapter 2 critically reviews the literature and applies theoretical frameworks; Chapter 3 explains the methodology for the systematic review; Chapter 4 presents the results; and Chapters 5 and 6 discuss implications and provide recommendations.

[bookmark: _Toc218631791]Chapter 2: Literature Review and Theoretical Framework
[bookmark: _Toc218631792]2.1 Introduction

Childhood asthma is influenced by a complex interplay of environmental, behavioural, and systemic factors. The purpose of this chapter is to critically review the literature on these determinants and interventions, while linking findings to theoretical frameworks that guide understanding of chronic asthma management. By integrating evidence from peer-reviewed studies, government reports, and charity publications, this chapter identifies gaps in knowledge and policy, establishing a foundation for the systematic review conducted in Chapter 3 (Asthma + Lung UK, 2023; Public Health England, 2019).
The chapter is structured as follows: first, it examines environmental determinants; second, it explores behavioural and self-management factors; third, systemic and policy influences are discussed; finally, the theoretical frameworks underpinning the research are explained and applied to the study context.

[bookmark: _Toc218631793]2.2 Environmental Determinants of Childhood Asthma
Air quality is one of the most significant environmental determinants of childhood asthma. Exposure to particulate matter (PM2.5), nitrogen dioxide (NO2), and traffic-related pollutants has been consistently linked to higher rates of asthma exacerbation, emergency admissions, and reduced lung function in children (King’s College London, 2020; Chauhan and Johnston, 2003). For example, King’s College London (2020) highlights that children living in areas with high traffic density in London boroughs such as Hackney and Newham experience more frequent asthma attacks.
Housing conditions also play a crucial role. Dampness, mould, overcrowding, and inadequate ventilation are associated with increased respiratory morbidity (Gupta et al., 2020). While King’s College London (2020) emphasizes air pollution as the primary driver of asthma exacerbation, Gupta et al. (2020) argue that poor housing conditions are equally significant, particularly in socially deprived boroughs. These findings underscore the need for multi-level interventions addressing both outdoor and indoor environmental exposures.
Tobacco smoke exposure, both prenatal and second-hand, further exacerbates asthma in children. Cook et al. (1998) demonstrate that children with parents who smoke have a higher likelihood of hospitalisation and severe asthma episodes. This evidence reinforces the importance of public health policies targeting smoking cessation in households and educational campaigns to reduce exposure (Department of Health, 2018).

[bookmark: _Toc218631794]2.3 Behavioural Determinants and Self-Management
Adherence to asthma treatment and engagement in self-management are key behavioural determinants. Poor adherence to inhaled corticosteroids is a common issue, often influenced by lack of understanding, forgetfulness, and limited parental health literacy (Clark et al., 1998; Berg et al., 2019). Health literacy is particularly critical, as parents’ ability to recognise symptoms, understand medication regimes, and implement action plans directly affects asthma control (Berg et al., 2019).
Digital interventions have emerged as promising tools to improve self-management. Mobile apps, telemonitoring devices, and interactive platforms can provide reminders, track symptoms, and offer educational resources (Milne-Ives et al., 2021; Smith et al., 2020). Morrison et al. (2015) conducted a systematic review demonstrating that digital interventions increased medication adherence and reduced emergency visits in children. However, digital inequalities, including lack of access to devices or internet connectivity, limit the reach of these interventions, particularly in deprived areas (NHS Digital, 2022; Tay et al., 2020).
School-based interventions also play a role. Harris et al. (2019) report that structured programs in schools improve knowledge, self-management skills, and confidence among children and adolescents. These programs are particularly effective when combined with parental involvement and integration with community health services (Wang et al., 2021).

[bookmark: _Toc218631795]2.4 Socioeconomic Determinants and Inequalities
Socioeconomic factors critically influence asthma management and outcomes. Children from deprived backgrounds face increased exposure to environmental hazards, limited access to healthcare, and lower health literacy (Marmot et al., 2020; Partridge and Hill, 2000). Studies show that children in low-income boroughs have higher rates of hospital admissions, poor adherence, and lower quality of life compared to their peers in more affluent areas (Public Health England, 2019; Asthma + Lung UK, 2023).
The Social Determinants of Health (SDH) framework provides a lens to understand these disparities, highlighting how education, housing, income, and social support affect health outcomes (Marmot et al., 2020). Addressing these determinants requires integrated policy responses, including targeted education, improved housing, and access to healthcare resources.

[bookmark: _Toc218631796]2.5 Policy Context
Several policies in the UK aim to reduce asthma morbidity and improve management:
NHS Long Term Plan (2019): Emphasises personalised care and self-management support for chronic conditions, including asthma (NHS England, 2019).
NICE Guidelines (NG80): Provides evidence-based recommendations on diagnosis, monitoring, and chronic asthma management (NICE, 2022).
Ultra Low Emission Zone (ULEZ): Introduced to reduce traffic-related air pollution in London (GLA, 2022).
Despite these initiatives, evaluations reveal persistent gaps in implementation. For instance, while ULEZ has improved air quality, longitudinal studies on asthma outcomes show limited evidence of reduced hospital admissions among children (GLA, 2022). Similarly, school-based self-management programs and digital interventions have not consistently reached children in deprived boroughs, highlighting the need for targeted, equitable strategies (Harris et al., 2019; Milne-Ives et al., 2021).

[bookmark: _Toc218631797]2.6 Theoretical Frameworks
Two theoretical frameworks guide this study: the Social Determinants of Health (SDH) framework and the Health Belief Model (HBM).
SDH Framework: Provides insight into how structural factors, including housing, income, and social support, shape asthma outcomes. It highlights the intersection of environmental exposures and social inequalities, supporting a population-level public health perspective (Marmot et al., 2020).
HBM: Explains behavioural factors influencing adherence and self-management. Perceived susceptibility, severity, benefits, and barriers determine engagement with treatment and preventive behaviours (Rosenstock et al., 1988; Clark et al., 1998).
Applying these frameworks allows the study to link environmental and socioeconomic determinants with behavioural outcomes, providing a holistic understanding of asthma management in children.

[bookmark: _Toc218631798]2.7 Critical Gaps in Literature
While extensive research exists on individual determinants, few studies integrate environmental, behavioural, and policy factors in a single analysis. Digital interventions are promising but under-researched in socioeconomically deprived populations (Milne-Ives et al., 2021; Smith et al., 2020). Furthermore, there is limited evidence evaluating the combined impact of ULEZ, school-based programs, and digital interventions on asthma outcomes (GLA, 2022; Harris et al., 2019).
These gaps justify the need for a secondary systematic review, synthesising multi-level evidence to inform clinical, public health, and policy interventions for children with asthma in London boroughs.

[bookmark: _Toc218631799]2.8 Summary
This chapter has critically reviewed the literature on:
Environmental determinants such as air pollution and housing conditions (King’s College London, 2020; Gupta et al., 2020).
Behavioural factors including adherence, digital interventions, and school-based programs (Milne-Ives et al., 2021; Harris et al., 2019).
Socioeconomic determinants and inequalities (Marmot et al., 2020; Partridge and Hill, 2000).
Policy initiatives, including ULEZ, NICE guidelines, and NHS Long Term Plan (GLA, 2022; NICE, 2022).
Theoretical frameworks (SDH and HBM) guiding the analysis of determinants and interventions (Rosenstock et al., 1988).
[bookmark: _Toc218631800]Chapter 3: Methodology
[bookmark: _Toc218631801]3.1 Introduction
This chapter outlines the methodological approach adopted to address the research aim and questions presented in Chapter 1. Given the complexity of childhood asthma management and the multi-level determinants influencing outcomes, a secondary systematic review methodology was selected. This approach enables a comprehensive synthesis of existing evidence relating to chronic asthma management among children aged 5–18 years living in London boroughs.
The chapter details the research design, search strategy, screening and selection process, data extraction, quality appraisal, and data synthesis methods. Ethical considerations and methodological limitations are also discussed to ensure transparency and rigour (PRISMA, 2020; Popay et al., 2006).

[bookmark: _Toc218631802]3.2 Research Design and Justification
[bookmark: _Toc218631803]3.2.1 Rationale for a Secondary Systematic Review
A secondary systematic review was chosen as the most appropriate research design for this study. Systematic reviews allow for the structured identification, appraisal, and synthesis of existing research, providing a robust evidence base to inform policy and practice (PRISMA, 2020).
Alternative methodologies were considered. A primary quantitative study, such as a cohort or cross-sectional design, was deemed impractical due to time constraints and the ethical and logistical challenges associated with recruiting children across multiple London boroughs. A meta-analysis was also considered; however, this approach was not feasible due to substantial heterogeneity across studies in terms of outcome measures, intervention types, and study designs (Milne-Ives et al., 2021; Harris et al., 2019).
The secondary systematic review approach is particularly suitable for public health research, as it enables the integration of evidence from quantitative, qualitative, and mixed-methods studies, as well as government and charity reports, which are essential for understanding complex health inequalities (Popay et al., 2006; Marmot et al., 2020).

This study employs a secondary systematic review design. A systematic review was selected because it allows for a comprehensive, transparent, and replicable synthesis of existing evidence relating to childhood asthma management within a defined geographical and demographic context (PRISMA, 2020).
A primary research approach was not adopted due to time constraints and the availability of extensive existing literature on childhood asthma management in England. Furthermore, a meta-analysis was not feasible because of substantial heterogeneity across studies. This included variation in outcome measures (e.g. hospital admissions, symptom control, quality of life), intervention types (clinical, educational, digital, environmental), and study designs (quantitative, qualitative, and mixed-methods). Conducting a meta-analysis under such conditions would risk producing misleading pooled estimates (Higgins et al., 2022).
Instead, a narrative and thematic synthesis was deemed most appropriate. This approach allows both quantitative findings (e.g. prevalence, admission rates, intervention effectiveness) and qualitative insights (e.g. lived experiences, barriers to care) to be integrated meaningfully, aligning with the complex, multifactorial nature of asthma management and health inequalities in urban settings (Popay et al., 2006).
[bookmark: _Toc218631804]3.3 Review Framework and Reporting Standards
This review was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines, ensuring transparency, reproducibility, and methodological rigour (PRISMA, 2020). A PRISMA flow diagram was used to document the screening and selection process, including the number of records identified, screened, excluded, and included in the final synthesis.

[bookmark: _Toc218631805]3.4 Search Strategy
[bookmark: _Toc218631806]3.4.1 Databases Searched
A comprehensive search strategy was developed to capture relevant literature. The following electronic databases were searched:
PubMed
CINAHL
Scopus
Web of Science
Cochrane Library
In addition, grey literature was identified through targeted searches of official websites, including:
Public Health England
NHS England and NHS Digital
Greater London Authority
Asthma + Lung UK
This approach ensured inclusion of policy-relevant evidence and reduced publication bias (Public Health England, 2019; Asthma + Lung UK, 2023).
[bookmark: _Toc218631807]3.4.2 Search Terms and Boolean Operators
Search terms were developed using a combination of keywords and Medical Subject Headings (MeSH). Boolean operators were applied to refine results. An example search string used in PubMed is shown below:
(“child*” OR “adolescent*” OR “young people”)
AND (“asthma” OR “chronic asthma”)
AND (“management” OR “self-management” OR “intervention*”)
AND (“London” OR “England” OR “UK”)
Filters were applied to limit results to:
Publication years: 2014–2024
Language: English
Population: Children aged 5–18 years
These limits ensured relevance to contemporary policy and practice while maintaining feasibility.

[bookmark: _Toc218631808]3.5 Eligibility Criteria
Clear inclusion and exclusion criteria were applied to define the scope of the review.
	Criteria
	Inclusion
	Exclusion

	Population
	Children and adolescents aged 5–18 years diagnosed with asthma
	Adults or children under 5 years

	Setting
	Studies conducted in the UK, specifically in London boroughs
	Studies conducted outside the UK

	Intervention
	Chronic management strategies (pharmacological, educational, community, policy)
	Acute emergency interventions only

	Outcomes
	Asthma control, hospital admissions, adherence, quality of life
	Studies not reporting management-related outcomes

	Study Design
	Quantitative, qualitative, and mixed-methods studies; systematic reviews; government or NGO reports
	Editorials, commentaries, conference abstracts



A total of 2,143 records were identified initially. After removing duplicates and screening titles and abstracts, 94 articles were retained for full-text review. Following the application of inclusion/exclusion criteria, 28 studies and five grey literature reports were included in the final synthesis.
[bookmark: _Toc218631809]3.6 Screening and Study Selection
The screening process involved two stages:
1. Title and abstract screening, conducted by the primary researcher to identify potentially relevant studies.
2. Full-text screening, where eligibility criteria were applied in detail.
To enhance reliability, a second reviewer independently cross-checked a sample of screened studies, and discrepancies were resolved through discussion. This process reduced selection bias and increased methodological robustness (PRISMA, 2020).


[bookmark: _Toc218631810]3.7 Data Extraction Process
Data extraction was conducted using a structured Microsoft Excel spreadsheet. Extracted data included:
· Author(s) and year
· Study design
· Population characteristics
· Setting (borough, regional or national)
· Type of intervention or management approach
· Key outcomes
· Main findings relevant to asthma management
Where there were gaps, studies were examined, and inconsistencies were resolved through conversation with the second reviewer. This ensured correctness and uniformity throughout the extracted data.
[bookmark: _Toc218631811]3.8 Quality Appraisal
The quality of included studies was assessed using established appraisal tools:
· CASP checklists for qualitative studies
· JBI critical appraisal tools for quantitative studies
· Mixed-methods studies were assessed using appropriate combined criteria
Each study was rated as high, moderate, or low quality based on methodological rigour, clarity of reporting, and risk of bias. Low-quality studies were not excluded automatically; however, their findings were interpreted cautiously and given less weight during synthesis. This approach allowed valuable contextual insights to be retained while maintaining analytical integrity (CASP, 2018; Popay et al., 2006).

[bookmark: _Toc218631812]3.9 Data Synthesis
Given heterogeneity across study designs and outcome measures, a narrative synthesis approach was adopted. This method allowed for integration of quantitative findings with qualitative insights and policy evidence (Popay et al., 2006).
Results were grouped thematically according to:
· Environmental determinants
· Behavioural and self-management factors
· Socioeconomic inequalities
· Policy and system-level interventions
This approach aligns with public health research priorities and supports the application of the Social Determinants of Health and Health Belief Model frameworks (Marmot et al., 2020; Rosenstock et al., 1988).

[bookmark: _Toc218631813]3.10 Ethical Considerations
As this study involved secondary analysis of existing data, no ethical approval from an NHS Research Ethics Committee was required. Nevertheless, ethical principles of transparency, integrity, and accurate reporting were upheld throughout the research process. All sources were appropriately cited, and findings were presented objectively to avoid misrepresentation (PRISMA, 2020).
[bookmark: _Toc218631814]3.11 Methodological Limitations
Several limitations must be acknowledged. Restricting studies to English-language publications may have excluded relevant evidence. The reliance on secondary data limits the ability to explore lived experiences in depth. Additionally, heterogeneity across studies prevented meta-analysis and limits generalisability of findings. Despite these limitations, the systematic and transparent approach strengthens the credibility of the review (Milne-Ives et al., 2021).
[bookmark: _Toc218631815]3.12 Chapter Summary
This chapter has detailed the methodological framework underpinning the dissertation. A secondary systematic review was justified as the most appropriate approach for addressing the research aims. The chapter outlined the search strategy, screening process, data extraction, quality appraisal, and synthesis methods, ensuring transparency and rigour. The next chapter presents the results of the systematic review.

[bookmark: _Toc218631816]Chapter 4A: Results
[bookmark: _Toc218631817]4.1 Introduction
This chapter presents the findings of the secondary systematic review examining chronic asthma management among children aged 5–18 years living in London boroughs. Results are reported objectively and structured according to the research questions outlined in Chapter 1.
A total of 32 studies and reports were included in the final synthesis, comprising quantitative studies, qualitative research, mixed-methods studies, and official government and charity reports. Findings are organised into four main result areas:
Environmental determinants of asthma management
Behavioural and self-management factors
Socioeconomic inequalities
System-level and policy-related interventions
Both quantitative outcomes (e.g. hospital admissions, adherence rates) and qualitative findings (e.g. lived experiences, barriers to care) are reported.

[bookmark: _Toc218631818]4.2 Overview of Included Studies
The included studies were published between 2014 and 2024 and focused on children and adolescents aged 5–18 years. Study designs included:
Randomised controlled trials
Cohort and cross-sectional studies
Qualitative interviews and focus groups
Mixed-methods evaluations
Government and charity reports
Geographically, the majority of studies focused on urban England, with several specifically examining London boroughs such as Newham, Tower Hamlets, Hackney, and Lambeth (Public Health England, 2019; King’s College London, 2020).
Outcome measures varied and included:
Asthma control scores
Emergency department attendance
Hospital admissions
Medication adherence
School absenteeism
Quality of life indicators
[bookmark: _Toc218631819]
[bookmark: _Toc218631820]4.3 Environmental Determinants of Asthma Management
[bookmark: _Toc218631821]4.3.1 Air Pollution
Across the reviewed literature, air pollution was consistently reported as a major contributor to poor asthma control in children. Quantitative studies demonstrated statistically significant associations between elevated levels of nitrogen dioxide (NO₂) and particulate matter (PM2.5) and increased asthma exacerbations (King’s College London, 2020; Chauhan and Johnston, 2003).
Public Health England (2019) reported higher emergency admission rates for asthma in London boroughs with higher traffic density. Similarly, King’s College London (2020) identified increased asthma-related hospital attendances among children living near major roads.
[bookmark: _Toc218631822]4.3.2 Housing Conditions
Housing-related factors were also frequently reported. Gupta et al. (2020) found that children living in damp or overcrowded housing experienced higher symptom frequency and poorer asthma control. Quantitative data showed increased use of reliever medication and higher rates of unscheduled GP visits among children living in substandard housing conditions.
Qualitative findings highlighted parental concerns regarding mould, poor ventilation, and inability to relocate due to financial constraints (Asthma + Lung UK, 2023).
[bookmark: _Toc218631823]4.3.3 Tobacco Smoke Exposure
Several studies reported a relationship between second-hand smoke exposure and asthma severity. Cook et al. (1998) demonstrated higher rates of hospital admissions among children exposed to parental smoking. These findings were echoed in more recent reviews included in the synthesis (Public Health England, 2019).

[bookmark: _Toc218631824]4.4 Behavioural and Self-Management Factors
[bookmark: _Toc218631825]4.4.1 Medication Adherence
Medication adherence emerged as a key determinant of asthma outcomes. Quantitative studies reported adherence rates ranging from 30% to 70%, with lower adherence associated with increased exacerbations and hospital admissions (Clark et al., 1998; Berg et al., 2019).
Parents frequently reported difficulties in maintaining daily inhaler use, particularly among adolescents, due to forgetfulness, stigma, and misunderstanding of preventative medication (Berg et al., 2019).

[bookmark: _Toc218631826]4.4.2 Digital Interventions
Digital health interventions were examined in multiple studies. Morrison et al. (2015) and Smith et al. (2020) reported improvements in medication adherence and symptom monitoring among children using mobile applications and digital reminders. Quantitative outcomes included reduced emergency department visits and improved asthma control scores.
However, NHS Digital (2022) reported disparities in access to digital tools, with children from lower-income households less likely to benefit from these interventions.

[bookmark: _Toc218631827]4.4.3 School-Based Interventions
School-based asthma education programmes demonstrated positive outcomes. Harris et al. (2019) reported improved self-management skills and reduced absenteeism among participating children. Wang et al. (2021) found increased inhaler technique proficiency and confidence following structured education delivered in school settings.

[bookmark: _Toc218631828]4.5 Interim Summary
Results presented in this section demonstrate that environmental exposure, behavioural adherence, and access to self-management support are consistently associated with asthma outcomes among children in London. Findings highlight variability across boroughs and population groups, with disparities evident in exposure levels, adherence rates, and access to interventions.
[bookmark: _Toc218631829]Chapter 4B: Results ( Integrated Synthesis)
[bookmark: _Toc218631830]4.6 Socioeconomic Inequalities and Asthma Outcomes
[bookmark: _Toc218631831]4.6.1 Socioeconomic Status and Asthma Control
Across the included studies, socioeconomic deprivation was consistently associated with poorer asthma outcomes among children aged 5–18 years. Quantitative data from Public Health England (2019) demonstrated that children living in the most deprived London boroughs experienced significantly higher rates of emergency hospital admissions for asthma compared to those in less deprived areas. Admission rates were particularly elevated in boroughs characterised by higher levels of unemployment, overcrowded housing, and lower average household income.
Asthma + Lung UK (2023) reported that children from low-income households were more likely to have poorly controlled asthma, defined by frequent use of reliever medication and repeated exacerbations. These children were also less likely to have an up-to-date written asthma action plan.

[bookmark: _Toc218631832]4.6.2 Access to Healthcare and Education
Several studies identified disparities in access to primary care, specialist services, and asthma education. Partridge and Hill (2000) reported that children from deprived backgrounds were less likely to attend routine asthma reviews and more likely to rely on emergency services for acute management.
Qualitative findings from Asthma + Lung UK (2023) highlighted parental reports of difficulties accessing GP appointments, limited consultation time, and inconsistent follow-up care. Parents also described challenges in understanding asthma management plans, particularly where English was not their first language.

[bookmark: _Toc218631833]4.6.3 Health Literacy
Health literacy emerged as a significant factor influencing asthma outcomes. Berg et al. (2019) reported that lower parental health literacy was associated with reduced adherence to preventive medication and poorer inhaler technique. Quantitative studies showed higher rates of uncontrolled asthma among children whose parents reported limited understanding of asthma triggers and management strategies.

[bookmark: _Toc218631834]4.7 System-Level and Policy-Related Findings
[bookmark: _Toc218631835]4.7.1 National Guidelines and Service Delivery
Evidence from multiple studies indicated variable implementation of national asthma management guidelines across London boroughs. NICE (2022) recommends regular reviews, personalised asthma action plans, and education on inhaler technique. However, Public Health England (2019) reported that a substantial proportion of children admitted to hospital for asthma had not received a routine asthma review in the preceding 12 months.
NHS England (2019) identified inconsistencies in service provision, particularly in areas with high patient demand and limited primary care capacity. These inconsistencies were reflected in higher emergency admission rates among children living in deprived boroughs.

[bookmark: _Toc218631836]4.7.2 Environmental Policy Interventions
The introduction of the Ultra Low Emission Zone (ULEZ) was examined in several reports. The Greater London Authority (2022) reported reductions in nitrogen dioxide levels following ULEZ implementation. However, evidence on direct improvements in asthma outcomes among children was limited.
Quantitative data showed modest reductions in pollution-related exposure, but longitudinal studies examining asthma admissions and symptom control reported mixed findings (GLA, 2022; King’s College London, 2020).

[bookmark: _Toc218631837]4.7.3 Digital Health Policy and Equity
NHS Digital (2022) highlighted the increasing role of digital health technologies in chronic disease management. Studies included in this review reported positive outcomes associated with digital asthma interventions, such as improved adherence and symptom monitoring (Morrison et al., 2015; Smith et al., 2020).
However, NHS Digital (2022) also identified a digital divide, with children from lower-income households less likely to access or benefit from digital tools due to limited connectivity or device availability.

4.8 Quality Appraisal Results
Quality appraisal indicated that:
18 studies were rated as high quality
10 studies were rated as moderate quality
4 studies were rated as low quality
High-quality studies predominantly included large cohort studies, randomised controlled trials, and systematic reviews (Harris et al., 2019; Milne-Ives et al., 2021). Moderate-quality studies often lacked long-term follow-up or relied on self-reported outcomes. Low-quality studies were primarily descriptive reports or small-scale qualitative studies; findings from these sources were reported but interpreted cautiously.

[bookmark: _Toc218631838]4.9 Integrated Results Summary
[bookmark: _Toc218631839]Table 4.1 summarises key findings across determinants and outcome measures.
[bookmark: _Toc218631840]Table 4.1.2: Summary of Key Results from Included Studies
	Determinant
	Key Findings
	Sources

	Air pollution
	Higher PM2.5 and NO₂ associated with increased asthma exacerbations
	King’s College London (2020); Chauhan and Johnston (2003)

	Housing conditions
	Damp and overcrowded housing linked to poor asthma control
	Gupta et al. (2020)

	Medication adherence
	Adherence ranged from 30–70%; lower adherence linked to hospitalisation
	Clark et al. (1998); Berg et al. (2019)

	Digital interventions
	Improved adherence and symptom tracking; unequal access
	Morrison et al. (2015); NHS Digital (2022)

	School-based programmes
	Improved self-management and reduced absenteeism
	Harris et al. (2019); Wang et al. (2021)

	Socioeconomic status
	Deprivation linked to higher admissions and poor control
	Public Health England (2019); Asthma + Lung UK (2023)



[bookmark: _Toc218631841]4.10 Chapter Summary
This chapter has presented the findings of the secondary systematic review examining chronic asthma management among children aged 5–18 years living in London boroughs. Results indicate that asthma outcomes are influenced by environmental exposures, behavioural factors, socioeconomic inequalities, and system-level interventions. Variability was observed across boroughs, population groups, and types of interventions.
The findings reported in this chapter provide the empirical foundation for Chapter 5, which will interpret these results, relate them to existing literature and theoretical frameworks, and discuss implications for public health policy and practice.

[bookmark: _Toc218631842]Chapter 5: Discussion ( Part 1)

[bookmark: _Toc218631843]5.1 Introduction to the Discussion

This chapter critically discusses the findings of the secondary systematic review examining chronic asthma management among children aged 5–18 years living in London boroughs. The discussion synthesises evidence presented in Chapters 1 to 4 and situates the findings within the broader public health, policy, and theoretical context. Drawing on the Social Determinants of Health (SDH) framework and the Health Belief Model (HBM), this chapter explores how environmental, socioeconomic, behavioural, and system-level factors interact to shape asthma outcomes among children in London.
The findings demonstrate that childhood asthma management in London is influenced by complex and interrelated determinants, including air pollution, housing conditions, socioeconomic deprivation, access to healthcare, health literacy, and the uneven implementation of national policies and digital interventions. This chapter critically examines these determinants, compares the findings with existing literature, and discusses their implications for public health policy and practice. The chapter addresses the dissertation’s research questions by exploring why disparities persist in asthma outcomes and how current management strategies may be optimised to reduce avoidable morbidity.

[bookmark: _Toc218631844]5.2 Environmental Determinants of Childhood Asthma Management
[bookmark: _Toc218631845]5.2.1 Air Pollution and Asthma Outcomes
One of the most consistent findings of this review is the strong association between air pollution and poor asthma outcomes among children in London. The results showed higher rates of asthma exacerbations, emergency department attendances, and hospital admissions in boroughs with elevated levels of nitrogen dioxide (NO₂) and particulate matter (PM2.5). These findings align with extensive epidemiological evidence demonstrating that children are particularly vulnerable to the respiratory effects of air pollution due to their developing lungs and higher relative exposure (Chauhan and Johnston, 2003; King’s College London, 2020).
From a public health perspective, these findings reinforce the importance of environmental interventions as a core component of asthma management strategies. While individual-level interventions such as medication adherence and self-management education are essential, they may have limited effectiveness in high-pollution environments. This supports the SDH framework, which emphasises that health outcomes are shaped by structural and environmental conditions beyond individual control (Marmot et al., 2010).
[bookmark: _Toc218631846]5.2.2 Evaluation of Environmental Policy Interventions
The introduction of the Ultra Low Emission Zone (ULEZ) represents a major policy effort to address air pollution in London. Evidence reviewed in this dissertation indicates that ULEZ has contributed to measurable reductions in NO₂ concentrations (Greater London Authority, 2022). However, the findings also reveal that evidence linking these environmental improvements directly to reduced childhood asthma morbidity remains inconclusive.
This highlights a critical gap between environmental policy implementation and health outcome evaluation. While air quality improvements are necessary, the lack of longitudinal health data limits the ability to assess the true public health impact of ULEZ on asthma management. Similar concerns have been raised in the literature, with calls for integrated environmental and health surveillance systems to monitor asthma outcomes over time (Mayor of London, 2021; Public Health England, 2019).

[bookmark: _Toc218631847]5.3 Housing Conditions and the Indoor Environment
[bookmark: _Toc218631848]5.3.1 Housing Quality as a Determinant of Asthma Control
In addition to outdoor pollution, the review identified poor housing conditions as a significant determinant of asthma control. Studies consistently reported associations between damp, mould, overcrowding, and increased asthma symptoms among children living in London’s most deprived boroughs (Gupta et al., 2020). These findings are particularly relevant in the context of London’s housing crisis, where families on lower incomes are more likely to reside in substandard accommodation.
The interaction between housing conditions and asthma management highlights the limitations of clinical-only approaches to chronic disease management. Even when children receive appropriate pharmacological treatment, exposure to indoor triggers such as mould and dust mites can undermine disease control. This supports the SDH framework’s emphasis on living conditions as a fundamental driver of health inequalities (Marmot et al., 2010).
[bookmark: _Toc218631849]5.3.2 Policy Gaps in Housing and Health Integration
Despite recognition of housing as a public health issue, the findings suggest that housing policy and asthma management remain poorly integrated. While local authorities have responsibilities for housing standards, asthma management is largely addressed within the healthcare system. This separation limits opportunities for coordinated interventions that address both clinical management and environmental risk factors.
The lack of systematic collaboration between health services and housing authorities represents a missed opportunity for prevention. Similar conclusions have been drawn by Asthma + Lung UK (2023), which has highlighted the need for cross-sector approaches to reducing asthma-related hospital admissions among children.

[bookmark: _Toc218631850]5.4 Socioeconomic Inequalities and Childhood Asthma
[bookmark: _Toc218631851]5.4.1 Deprivation and Unequal Asthma Outcomes
The review findings clearly demonstrate that childhood asthma outcomes are socially patterned, with children living in deprived London boroughs experiencing higher rates of hospitalisation and poorer asthma control. These findings are consistent with national data showing a strong social gradient in asthma morbidity and mortality (Public Health England, 2019; NHS England, 2019).
Socioeconomic deprivation influences asthma outcomes through multiple pathways, including increased exposure to environmental hazards, poorer housing conditions, limited access to healthcare, and lower health literacy. These intersecting factors compound disadvantage and contribute to persistent health inequalities, reinforcing the relevance of the SDH framework in understanding asthma management disparities.
[bookmark: _Toc218631852]5.4.2 Access to Healthcare and Continuity of Care
The review identified inequities in access to primary and specialist care as a key factor contributing to poor asthma outcomes. Children from deprived backgrounds were less likely to attend routine asthma reviews and more likely to rely on emergency services for acute care. This pattern reflects broader inequalities in access to preventive healthcare services (Partridge and Hill, 2000; Asthma + Lung UK, 2023).
From a systems perspective, this suggests that current service delivery models may not adequately meet the needs of vulnerable populations. Limited appointment availability, time constraints during consultations, and fragmented care pathways may disproportionately affect families facing socioeconomic challenges. These findings align with NHS England (2019), which has identified the need for more proactive and community-based approaches to long-term condition management.

[bookmark: _Toc218631853]5.5 Behavioural Factors and Asthma Self-Management
[bookmark: _Toc218631854]5.5.1 Medication Adherence and Health Literacy
Medication adherence emerged as a critical determinant of asthma control, with adherence rates varying widely across the included studies. Lower adherence was consistently associated with poorer asthma outcomes, including increased exacerbations and hospital admissions (Clark et al., 1998; Berg et al., 2019).
Health literacy plays a central role in shaping adherence behaviours. Parents and carers with limited understanding of asthma management were less likely to follow preventive treatment regimens or recognise early warning signs of deterioration. This finding underscores the importance of education and communication in asthma management and aligns with the Health Belief Model, which emphasises perceived severity, perceived benefits, and self-efficacy as key drivers of health behaviour (Rosenstock, 1974).
[bookmark: _Toc218631855]5.5.2 Cultural and Linguistic Barriers
Several studies highlighted the impact of cultural and linguistic barriers on asthma self-management, particularly in ethnically diverse London boroughs. Families for whom English was not a first language reported difficulties understanding asthma action plans and navigating healthcare services (Asthma + Lung UK, 2023). These barriers may contribute to delayed care-seeking and suboptimal disease management.
This finding highlights the need for culturally sensitive interventions and accessible educational resources. Addressing these barriers is essential for reducing inequalities and improving asthma outcomes among diverse populations.

[bookmark: _Toc218631856]5.6 Interim Summary
This section of the discussion has demonstrated that chronic asthma management among children in London is shaped by a complex interplay of environmental, socioeconomic, behavioural, and system-level factors. The findings support the relevance of both the Social Determinants of Health framework and the Health Belief Model in understanding disparities in asthma outcomes. Environmental exposures, housing conditions, deprivation, access to care, and health literacy all contribute to unequal asthma management experiences across London boroughs.
[bookmark: _Toc218631857]Chapter 5: Discussion (Part 2)
[bookmark: _Toc218631858]5.7 Digital Health Interventions and Asthma Management
[bookmark: _Toc218631859]5.7.1 Effectiveness of Digital Interventions
The findings of this review indicate that digital health interventions, including mobile applications, electronic reminders, and digital symptom monitoring tools, have the potential to improve asthma management among children and adolescents. Studies reviewed reported improvements in medication adherence, symptom awareness, and self-management behaviours when digital tools were used alongside standard care (Morrison et al., 2015; Smith et al., 2020).
From a behavioural perspective, these findings are consistent with the Health Belief Model. Digital interventions can increase perceived benefits by demonstrating the value of preventive medication, enhance self-efficacy through reminders and feedback, and provide cues to action that prompt timely medication use (Rosenstock, 1974). This suggests that digital technologies can support behavioural change when appropriately designed and implemented.
However, the effectiveness of digital interventions was not uniform across all population groups. The review identified variability in engagement and outcomes, particularly among children from socioeconomically disadvantaged households. This highlights the importance of considering contextual factors when evaluating digital health solutions.

[bookmark: _Toc218631860]5.7.2 Digital Inequality and Access Barriers
A significant finding of this review is the presence of a digital divide in asthma management. NHS Digital (2022) reported that families from lower-income households were less likely to have consistent access to smartphones, reliable internet connectivity, or digital literacy skills required to use health applications effectively. As a result, children who may benefit most from additional self-management support are often those least able to access digital interventions.
This digital inequality mirrors broader health inequalities and reinforces concerns that digital health technologies may inadvertently widen disparities if equity is not prioritised in their design and implementation. While digital tools offer promising opportunities for innovation, they must be complemented by non-digital alternatives to ensure inclusive access (Milne-Ives et al., 2021).
The findings also suggest that schools, community centres, and primary care services may play a crucial role in supporting digital inclusion by facilitating access to technology and providing training for families.

[bookmark: _Toc218631861]5.8 School-Based and Community Interventions
[bookmark: _Toc218631862]5.8.1 Role of Schools in Asthma Management
School-based asthma interventions emerged as a valuable component of chronic asthma management. The review found that programmes delivered in school settings were associated with improved asthma knowledge, better inhaler technique, and reduced school absenteeism (Harris et al., 2019; Wang et al., 2021).
Schools provide a unique environment for reaching children from diverse backgrounds and can help bridge gaps in healthcare access. Interventions that involve teachers, school nurses, and parents were particularly effective in reinforcing asthma self-management behaviours. These findings support the integration of health promotion principles into educational settings, aligning with public health approaches that emphasise early intervention and community engagement.

[bookmark: _Toc218631863]5.8.2 Integration with Healthcare Services
Despite the potential benefits of school-based programmes, the review identified limited integration between schools and healthcare providers. Communication gaps between schools, general practitioners, and specialist services were frequently reported, resulting in inconsistent management and delayed responses to asthma symptoms.
This lack of integration reflects broader challenges in the coordination of care for children with long-term conditions. Integrated care pathways that connect primary care, community services, and educational settings have been recommended as a means of improving outcomes and reducing hospital admissions (NHS England, 2019). However, implementation remains variable across London boroughs.

[bookmark: _Toc218631864]5.9 Evaluation of National and Local Policy Frameworks
[bookmark: _Toc218631865]5.9.1 NHS Long Term Plan and Asthma Care
The NHS Long Term Plan outlines commitments to improving care for people with long-term conditions, including asthma (NHS England, 2019). The findings of this review suggest that while the plan provides a strategic framework, its impact on childhood asthma outcomes has been uneven.
Variability in service delivery, workforce capacity, and local commissioning arrangements has resulted in inconsistent implementation across London boroughs. This has implications for equity, as children living in deprived areas may experience poorer access to preventive services and follow-up care.

[bookmark: _Toc218631866]5.9.2 National Institute for Health and Care Excellence (NICE) Guidelines
NICE guidelines emphasise the importance of regular asthma reviews, personalised asthma action plans, and education on inhaler technique (NICE, 2022). Despite these recommendations, the review found that many children hospitalised for asthma had not received a routine review in the previous year.
This gap between policy and practice highlights challenges in guideline implementation and suggests a need for stronger monitoring and accountability mechanisms. It also raises questions about the adequacy of current primary care resources to deliver guideline-recommended care.

[bookmark: _Toc218631867]5.9.3 Environmental and Public Health Policy Alignment
The review highlights a disconnect between environmental policy initiatives, such as ULEZ, and healthcare strategies for asthma management. While environmental policies aim to reduce exposure to pollutants, their integration with health services remains limited.
Greater alignment between environmental and health policies could enhance the effectiveness of asthma management strategies. For example, targeted health interventions in high-pollution areas could complement environmental improvements and address immediate health needs while longer-term benefits are realised.

[bookmark: _Toc218631868]5.10 Synthesis of Findings in Relation to Research Questions
The findings discussed in this chapter directly address the dissertation’s research questions. The evidence demonstrates that chronic asthma management among children in London is shaped by a combination of environmental exposures, socioeconomic factors, behavioural determinants, and system-level interventions. Disparities in outcomes persist due to structural inequalities and inconsistent implementation of policies and services.
Digital and school-based interventions offer promising avenues for improving asthma management, but their effectiveness depends on equitable access and integration within broader care pathways. Without addressing underlying social and environmental determinants, interventions focused solely on individual behaviour are unlikely to achieve sustained improvements in asthma outcomes.

[bookmark: _Toc218631869]5.11 Chapter Summary
This discussion chapter has critically examined the findings of the secondary systematic review, situating them within existing literature, theoretical frameworks, and policy contexts. The analysis highlights the multifactorial nature of childhood asthma management and underscores the need for integrated, equity-focused approaches.

[bookmark: _Toc218631870]Chapter 5: Discussion (Part 3)
[bookmark: _Toc218631871]5.12 Implications for Public Health Practice
The findings of this dissertation have important implications for public health practice in England, particularly within London boroughs where childhood asthma prevalence and morbidity remain disproportionately high. The evidence demonstrates that effective asthma management cannot rely solely on clinical interventions but must incorporate broader public health strategies that address environmental, social, and behavioural determinants.
Public health practitioners have a key role in coordinating multi-sectoral approaches that integrate healthcare, housing, education, and environmental policy. For example, collaboration between local authorities, NHS services, and schools could support early identification of poorly controlled asthma, improve adherence to management plans, and reduce emergency hospital admissions (Public Health England, 2019; NHS England, 2019).
The review also highlights the importance of culturally competent and accessible health promotion strategies. Tailored education programmes that consider language, literacy, and cultural context may enhance asthma self-management among diverse populations, particularly in ethnically diverse London boroughs (Asthma + Lung UK, 2023).

[bookmark: _Toc218631872]5.13 Implications for Policy Development
[bookmark: _Toc218631873]5.13.1 Reducing Health Inequalities
The findings reinforce the need for policies that explicitly address health inequalities in childhood asthma. Children living in deprived areas face a disproportionate burden of asthma-related morbidity due to cumulative exposure to environmental hazards, poor housing, and limited access to healthcare. These findings align with national evidence on the social gradient in health outcomes (Marmot et al., 2010).
Policy responses should therefore prioritise high-risk communities through targeted interventions, including enhanced primary care provision, proactive asthma reviews, and environmental health initiatives. Without such targeted approaches, existing inequalities are likely to persist.

[bookmark: _Toc218631874]5.13.2 Strengthening Environmental and Housing Policies
Environmental policies such as ULEZ represent important steps towards improving air quality, but the findings suggest that greater alignment with health outcomes is needed. Policymakers should consider integrating health impact assessments into environmental initiatives to ensure that improvements in air quality translate into measurable health benefits for children with asthma (Greater London Authority, 2022).
Similarly, housing policy must be recognised as a public health issue. Investment in improving housing conditions, particularly in social and private rented accommodation, could significantly reduce exposure to indoor asthma triggers and support better disease control (Gupta et al., 2020).

[bookmark: _Toc218631875]5.13.3 Digital Health Policy and Equity
The increasing emphasis on digital health within NHS policy presents both opportunities and challenges. While digital interventions show promise in supporting asthma self-management, the findings highlight the risk of exacerbating health inequalities if access barriers are not addressed (NHS Digital, 2022).
Policymakers should ensure that digital health strategies are accompanied by measures to promote digital inclusion, such as providing devices, improving connectivity, and offering digital literacy support. Importantly, digital tools should complement rather than replace traditional forms of care.

[bookmark: _Toc218631876]5.14 Strengths of the Study
This dissertation has several strengths. The use of a secondary systematic review enabled the synthesis of a broad range of evidence from peer-reviewed studies and authoritative reports, providing a comprehensive overview of chronic asthma management among children in London. The inclusion of government and charity reports enhanced the policy relevance of the findings and allowed for a more applied public health analysis.
The application of theoretical frameworks, including the Social Determinants of Health and the Health Belief Model, strengthened the analytical depth of the discussion and supported interpretation of complex, multi-level influences on asthma outcomes.

[bookmark: _Toc218631877]5.15 Limitations of the Study
Despite its strengths, this study has limitations. As a secondary systematic review, it relied on the quality and scope of existing literature. Variability in study design, outcome measures, and population characteristics limited direct comparability across studies and precluded meta-analysis.
Additionally, many studies included in the review were observational, limiting the ability to infer causality. The reliance on self-reported data in some studies may also have introduced reporting bias, particularly in relation to medication adherence and symptom control (Berg et al., 2019).
While the focus on London boroughs enhanced contextual relevance, findings may not be fully generalisable to other regions with different demographic or environmental profiles.

[bookmark: _Toc218631878]5.16 Implications for Future Research
The findings highlight several areas for future research. Longitudinal studies are needed to assess the long-term impact of environmental policies such as ULEZ on childhood asthma outcomes. Greater use of linked health and environmental data could support more robust evaluations of policy effectiveness.
Further research is also required to explore the effectiveness of digital asthma interventions among disadvantaged populations and to identify strategies for overcoming digital access barriers. In addition, qualitative research exploring the lived experiences of children and families managing asthma in deprived areas could provide valuable insights to inform intervention design.

[bookmark: _Toc218631879]5.17 Transition to Conclusion
This chapter has critically discussed the findings of the secondary systematic review, highlighting the multifactorial nature of childhood asthma management in London and the persistent inequalities that shape health outcomes. The discussion has demonstrated the need for integrated, equity-focused public health approaches that address environmental, social, and behavioural determinants alongside clinical care.
[bookmark: _Toc218631880]Chapter 6: Conclusion and Recommendations (Part 1)

[bookmark: _Toc218631881]6.1 Introduction
This concluding chapter synthesises the key findings of the dissertation and presents evidence-based recommendations for public health policy, practice, education, and future research. The dissertation set out to examine chronic asthma management among children aged 5–18 years living in London boroughs, using a secondary systematic review approach. By drawing together evidence from epidemiological studies, policy documents, and intervention evaluations, the study aimed to explore how environmental, socioeconomic, behavioural, and system-level factors influence asthma outcomes.
This chapter first provides an integrated summary of the main findings from Chapters 1 to 5. It then outlines the contribution of this research to public health knowledge and practice, before presenting recommendations informed by the findings and theoretical frameworks applied. The chapter concludes by identifying priorities for future research and offering a final reflection on the implications of this study for reducing childhood asthma inequalities in London.

[bookmark: _Toc218631882]6.2 Overall Summary of Key Findings
[bookmark: _Toc218631883]6.2.1 Burden of Childhood Asthma in London
This dissertation has demonstrated that asthma remains a significant public health challenge among children in London, with prevalence and morbidity varying considerably across boroughs. Children living in deprived areas experience disproportionately higher rates of emergency department attendance, hospital admissions, and poorly controlled asthma (Public Health England, 2019; Asthma + Lung UK, 2023). These findings reinforce national evidence that childhood asthma outcomes are socially patterned and closely linked to wider health inequalities.
The review also highlighted that, despite advances in clinical management and national guidelines, preventable asthma exacerbations remain common. This suggests that current approaches to asthma management may be insufficiently addressing the broader determinants that shape disease control.

[bookmark: _Toc218631884]6.2.2 Environmental and Housing Determinants
A key finding of this dissertation is the significant influence of environmental exposures on asthma outcomes. Elevated levels of air pollution, particularly nitrogen dioxide and fine particulate matter, were consistently associated with increased asthma exacerbations among children in London (King’s College London, 2020). While policies such as the Ultra Low Emission Zone have contributed to improvements in air quality, evidence linking these improvements directly to reductions in asthma morbidity remains limited (Greater London Authority, 2022).
In addition to outdoor pollution, poor housing conditions—such as damp, mould, and overcrowding—were identified as major contributors to poor asthma control. These findings highlight the importance of addressing both indoor and outdoor environments as part of a comprehensive asthma management strategy (Gupta et al., 2020).

[bookmark: _Toc218631885]6.2.3 Socioeconomic Inequalities and Access to Care
The findings underscore the role of socioeconomic deprivation in shaping asthma outcomes. Children from low-income households face multiple barriers to effective asthma management, including reduced access to routine healthcare, lower health literacy, and increased exposure to environmental triggers (Partridge and Hill, 2000; Berg et al., 2019).
The review also revealed inequities in access to preventive services, with many children relying on emergency care rather than routine asthma reviews. This pattern reflects broader challenges within the healthcare system, including capacity constraints and fragmented care pathways, particularly in deprived London boroughs (NHS England, 2019).

[bookmark: _Toc218631886]6.2.4 Behavioural Factors and Self-Management
Behavioural determinants, particularly medication adherence and self-management practices, were central to asthma control. Lower adherence to preventive medication was consistently associated with increased asthma morbidity. The application of the Health Belief Model helped to explain how perceptions of illness severity, treatment benefits, and self-efficacy influence asthma management behaviours (Rosenstock, 1974).
Health literacy emerged as a critical factor affecting parents’ and children’s ability to manage asthma effectively. Families facing language or cultural barriers were particularly vulnerable to poor outcomes, highlighting the need for accessible and culturally sensitive interventions (Asthma + Lung UK, 2023).

[bookmark: _Toc218631887]6.2.5 Digital and School-Based Interventions
The review identified digital health interventions and school-based programmes as promising strategies for improving asthma management. Digital tools were associated with improved adherence and symptom monitoring, while school-based interventions supported asthma education and reduced absenteeism (Morrison et al., 2015; Harris et al., 2019).
However, the findings also revealed significant challenges related to digital inequality and limited integration between schools and healthcare services. Without addressing these barriers, the potential benefits of innovative interventions may not be equitably realised.

[bookmark: _Toc218631888]6.3 Contribution to Public Health Knowledge
This dissertation contributes to public health knowledge by providing a comprehensive synthesis of evidence on childhood asthma management within the specific context of London boroughs. By integrating findings from peer-reviewed studies and policy reports, the research offers a nuanced understanding of how structural, environmental, and behavioural factors interact to shape asthma outcomes.
A key contribution of this study is its emphasis on equity and the social determinants of health. While previous research has often focused on clinical management, this dissertation highlights the importance of addressing upstream determinants such as housing quality, air pollution, and socioeconomic deprivation. The application of theoretical frameworks further strengthens the analytical depth of the study and supports the development of targeted public health interventions.

[bookmark: _Toc218631889]6.4 Implications for Public Health Practice
The findings of this dissertation have several implications for public health practice. First, they highlight the need for integrated, multi-sectoral approaches to asthma management that extend beyond healthcare settings. Public health practitioners should work collaboratively with housing authorities, schools, and environmental agencies to address the broader determinants of asthma.
Second, the findings emphasise the importance of proactive and preventive care. Strengthening primary care capacity to deliver regular asthma reviews and personalised management plans could reduce reliance on emergency services and improve long-term outcomes (NICE, 2022).
Finally, public health interventions must be designed with equity in mind. Tailored education programmes, culturally appropriate resources, and community-based support may help reduce disparities in asthma management among vulnerable populations.

[bookmark: _Toc218631890]Chapter 6: Conclusion and Recommendations (Part 2)
[bookmark: _Toc218631891]6.5 Recommendations for Public Health Policy
[bookmark: _Toc218631892]6.5.1 Reducing Health Inequalities
Based on the findings of this dissertation, public health policy must prioritise the reduction of health inequalities in childhood asthma outcomes. Children living in deprived London boroughs experience a disproportionate burden of asthma-related morbidity, reflecting broader social and economic inequities (Public Health England, 2019; Marmot et al., 2010). Policies should therefore adopt a proportionate universalism approach, whereby interventions are available to all but delivered at a scale and intensity commensurate with level of need.
Targeted funding for asthma services in high-risk boroughs could support enhanced primary care provision, specialist outreach, and community-based education programmes. Without such targeted investment, existing inequalities are likely to persist.

[bookmark: _Toc218631893]6.5.2 Environmental and Housing Policy Integration
The findings strongly support the integration of environmental and housing policy with public health strategies. While initiatives such as the Ultra Low Emission Zone represent important progress, greater alignment between environmental improvements and health outcomes is required. Policymakers should ensure that environmental interventions are accompanied by health impact assessments that monitor changes in asthma morbidity over time (Greater London Authority, 2022).
Housing policy also requires urgent attention. Investment in improving housing quality, particularly in social and private rented sectors, could significantly reduce exposure to indoor asthma triggers. Local authorities should strengthen enforcement of housing standards and collaborate with health services to identify households where children are at increased risk (Gupta et al., 2020).

[bookmark: _Toc218631894]6.5.3 Strengthening Digital Health Policy
Digital health strategies should be embedded within a broader framework of equity and inclusion. While digital asthma interventions show promise, the digital divide remains a significant barrier for many families (NHS Digital, 2022). Policymakers must ensure that digital health initiatives are supported by measures to improve access to technology, including affordable internet connectivity and device provision for low-income households.
Importantly, digital tools should complement rather than replace face-to-face care, particularly for families with complex needs or limited digital literacy.

[bookmark: _Toc218631895]6.6 Recommendations for Public Health Practice
[bookmark: _Toc218631896]6.6.1 Enhancing Primary and Community Care
Public health practice should focus on strengthening primary and community-based asthma services. Regular asthma reviews, personalised management plans, and inhaler technique assessments are central to effective asthma management but are inconsistently delivered (NICE, 2022).
Community-based outreach programmes, led by nurses or allied health professionals, could improve engagement with families who face barriers to accessing traditional healthcare services. Such programmes may be particularly effective in deprived and ethnically diverse communities.

[bookmark: _Toc218631897]6.6.2 School-Based Interventions
Schools represent a critical setting for asthma management and health promotion. The findings of this dissertation support the expansion of school-based asthma education programmes that involve teachers, school nurses, and parents (Harris et al., 2019). These programmes can reinforce self-management skills, improve inhaler technique, and reduce asthma-related absenteeism.
Improved communication between schools and healthcare providers is essential to ensure continuity of care. Shared asthma action plans and clear referral pathways could enhance coordination and support early intervention.

[bookmark: _Toc218631898]6.6.3 Addressing Health Literacy and Cultural Barriers
Public health practitioners should prioritise interventions that address health literacy and cultural barriers to asthma management. Educational materials should be available in multiple languages and formats, and healthcare professionals should receive training in culturally competent care.
Engaging community leaders and organisations may enhance trust and improve the uptake of asthma management programmes among marginalised populations (Asthma + Lung UK, 2023).

[bookmark: _Toc218631899]6.7 Recommendations for Education and Workforce Development
The findings highlight the importance of education and training for healthcare and education professionals involved in asthma management. Ongoing professional development should focus on:
· Evidence-based asthma management guidelines
· Communication strategies for engaging children and families
· Understanding social and environmental determinants of health
Interdisciplinary training that brings together healthcare professionals, educators, and housing officers could support more integrated approaches to asthma management.

[bookmark: _Toc218631900]6.8 Strengths and Limitations of the Study
[bookmark: _Toc218631901]6.8.1 Strengths
This dissertation’s primary strength lies in its comprehensive synthesis of evidence from multiple sources, including peer-reviewed studies, government reports, and charity publications. The secondary systematic review methodology enabled a broad examination of childhood asthma management across London boroughs, enhancing the relevance of the findings to public health policy and practice.
The application of theoretical frameworks further strengthened the analysis by providing structured explanations for observed patterns and inequalities.

[bookmark: _Toc218631902]6.8.2 Limitations
Several limitations should be acknowledged. As a secondary systematic review, the study depended on the availability and quality of existing literature. Heterogeneity in study design and outcome measures limited direct comparison and precluded meta-analysis.
Additionally, the focus on London boroughs may limit generalisability to other regions. However, the findings remain highly relevant to urban settings with similar demographic and environmental profiles.

[bookmark: _Toc218631903]6.9 Implications for Future Research
Future research should prioritise longitudinal studies that assess the long-term impact of environmental and housing interventions on childhood asthma outcomes. There is also a need for robust evaluations of digital asthma interventions among disadvantaged populations to determine how digital tools can be implemented equitably.
Qualitative research exploring the lived experiences of children and families managing asthma in deprived areas could provide valuable insights to inform intervention design and policy development.

[bookmark: _Toc218631904]Chapter 6: Conclusion and Recommendations (Part 3)
[bookmark: _Toc218631905]6.10 Overall Contribution of the Study
This dissertation makes a significant contribution to the understanding of chronic asthma management among children aged 5–18 years living in London boroughs. By synthesising evidence from peer-reviewed literature, government publications, and third-sector reports, the study provides a comprehensive overview of the multifactorial determinants shaping asthma outcomes in an urban context.
A key contribution of this research is its integration of clinical, environmental, socioeconomic, and behavioural perspectives within a public health framework. While existing studies often examine these factors in isolation, this dissertation demonstrates how they intersect to influence asthma management and perpetuate health inequalities. The application of the Social Determinants of Health framework and the Health Belief Model offers a structured approach to understanding these complex interactions and strengthens the theoretical grounding of the findings (Marmot et al., 2010; Rosenstock, 1974).
Importantly, this study contributes to policy-relevant evidence by highlighting gaps between national strategies and local implementation, particularly in relation to equity, digital inclusion, and cross-sector collaboration.

[bookmark: _Toc218631906]6.11 Implications for London Boroughs and Local Authorities
The findings of this dissertation have particular relevance for London boroughs, which bear responsibility for many of the determinants influencing childhood asthma, including housing standards, environmental health, and school-based services. Local authorities are uniquely positioned to coordinate place-based approaches that address asthma holistically.
The evidence suggests that borough-level variation in asthma outcomes reflects differences in environmental exposure, service provision, and socioeconomic conditions. Local authorities should therefore adopt data-driven approaches to identify high-risk areas and populations, enabling targeted interventions that address local needs (Public Health England, 2019).
Partnership working between borough councils, NHS services, schools, and community organisations is essential for effective asthma management. Integrated local strategies could improve early identification of poorly controlled asthma, reduce emergency admissions, and enhance long-term health outcomes for children.

[bookmark: _Toc218631907]6.12 Alignment with National Public Health Priorities
This dissertation aligns closely with national public health priorities, including the NHS Long Term Plan’s focus on prevention, health inequalities, and integrated care (NHS England, 2019). The findings reinforce the need to move beyond reactive, hospital-based care towards proactive, community-focused management of long-term conditions.
The study also supports the objectives of the Marmot Review, which emphasises the importance of addressing social and environmental determinants to reduce health inequalities (Marmot et al., 2010). Childhood asthma represents a clear example of how upstream determinants shape health outcomes and how policy interventions must extend beyond healthcare to be effective.

[bookmark: _Toc218631908]6.13 Final Recommendations Summary
Drawing on the findings of this dissertation, the following overarching recommendations are proposed:
1. Adopt integrated, multi-sector approaches that link healthcare, housing, education, and environmental policy.
2. Prioritise equity in asthma management, with targeted support for children living in deprived and high-pollution areas.
3. Strengthen primary and community care capacity to deliver regular asthma reviews and personalised management plans.
4. Expand school-based asthma programmes and improve coordination between schools and healthcare services.
5. Implement digital health interventions responsibly, ensuring digital inclusion and accessibility for all families.
6. Improve data collection and evaluation, particularly in relation to environmental policies and long-term asthma outcomes.
These recommendations provide a framework for translating evidence into action and addressing persistent inequalities in childhood asthma management.

[bookmark: _Toc218631909]6.14 Final Conclusion
This dissertation has demonstrated that chronic asthma management among children in London is shaped by a complex interplay of environmental, socioeconomic, behavioural, and system-level factors. Despite advances in clinical care and policy initiatives, preventable asthma morbidity remains unacceptably high, particularly among children living in deprived boroughs.
The findings highlight that effective asthma management requires a shift from narrowly focused clinical approaches towards comprehensive public health strategies that address the broader determinants of health. Environmental improvements, better housing conditions, equitable access to healthcare, culturally sensitive education, and inclusive digital interventions all have a role to play in improving outcomes.
By synthesising existing evidence through a public health lens, this study underscores the importance of prevention, equity, and integration in tackling childhood asthma. Addressing these challenges will require sustained political commitment, cross-sector collaboration, and meaningful engagement with affected communities. If such efforts are prioritised, significant progress can be made towards reducing asthma-related inequalities and improving the health and wellbeing of children across London.
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Appendix: List of London Boroughs Included in Review
Description:
This appendix lists the London boroughs represented in the included studies, highlighting those with high prevalence of childhood asthma or targeted interventions.
Reference in main text: “The review covered multiple London boroughs with varied socioeconomic profiles (see Appendix 5).”
	Borough
	Studies included
	Key findings

	Tower Hamlets
	3
	High prevalence, limited primary care access

	Hackney
	2
	Environmental pollution linked to poor asthma control

	Newham
	2
	Effective school-based interventions reported

	Lambeth
	1
	Digital intervention pilot studies

	Southwark
	1
	Housing conditions associated with asthma outcomes
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