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[bookmark: _Toc232026696]ABSTRACT

Childhood Asthma continues to be one of the more common chronic respiratory conditions in the United Kingdom, with an estimated prevalence of one in every 11- 12 children. It can also cause children to have recurrent wheezing, coughing, breathlessness and chest tightness and may result in physical health issues, school attendance problems, social difficulties and poor quality of life. The overall goal for this dissertation was to examine the prevalence, management practices and main environmental, biological and socioeconomic risk factors for childhood Asthma in the UK.
To carry out a systematic literature review, secondary academic evidence was used for the period of 2010 to 2025. MEDLINE (PubMed), Embase, Web of Science and Cochrane Library databases were searched. The result of the preliminary search was 450 hits in the database, which were reduced based on the specified limits and relevance. There were 190 records that were screened in the initial filter, and then entered into the PRISMA screening process. After the removal of duplicates, title, and abstract screening, a total of 15 studies were eligible and included in the final review after full-text eligibility and quality appraisal using CASP. Thematic synthesis of findings was used to synthesise the findings.
The review concluded that Asthma in childhood is a serious public health problem in the UK, which varies in prevalence across age, sex, region and socioeconomic status. Pollution in the outdoor environment, allergens in the home, tobacco smoke exposure, substandard housing, genetic susceptibility, and early life biological factors and socioeconomic disadvantage were the key risks identified. Management is primarily done through pharmacological treatment, education of self-management, engagement of the caregiver, control of the environment and periodic follow-up. Yet disparities in quality and coverage of health care, housing, health literacy and other conditions remain to impact outcomes.
Based on the dissertation, it is recommended that a multi-level approach to intervention in childhood Asthma be implemented, including: clinical care, public health surveillance, housing intervention, air quality intervention, and caregiver education and specific interventions for disadvantaged groups. The environment and the interplay between biological and social risks over time need to be understood, and this requires longitudinal studies in the UK.
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[bookmark: _Toc232026697]Chapter 1: INTRODUCTION

Childhood Asthma is identified as one of the most prevalent chronic respiratory illnesses in children across the globe and a significant health issue to the UK population (Song et al., 2022; Gouia et al., 2024). The inflammatory or airway chronicity, bronchial hyper responsiveness, and frequent respiratory symptoms such as wheezing, breathlessness, coughing and chest tightness are characteristic features of Asthma, potentially having a damaging impact on the quality of life and long-term respiratory health of children (Martin, Townshend and Brodlie, 2022; Klain et al., 2025). The disorder does, in most instances, start in early childhood and can continue until the adolescent period and into adulthood unless well controlled (Jayasooriya et al., 2025; Di Cicco et al., 2025).

[image: ]
Figure 1: Prevalence of atopic comorbidities (Eczema, Hay Fever, and Food Allergy) among children by asthma severity levels compared to non-asthmatic controls (Yin et al., 2025; Pecoraro et al., 2025)
Globally, Asthma is one of the most common non-communicable illnesses in children and adolescents which impacts millions of people in varying socioeconomic settings (Kim et al., 2025; Yuan et al., 2025). Epidemiology research shows that environmental change, urbanisation and exposure to pollutants and allergens remain as one of the causes of the increase in the burden of Asthma (Yin et al., 2025; Pecoraro et al., 2025). In the United Kingdom, Asthma is a burden on healthcare systems in relation to primary care consultation, hospitalisation, and emergency care treatment (Whittaker et al., 2025; Kennedy et al., 2024).
It is also likely that childhood Asthma will affect the education of children, their level of socialisation, and their wellbeing (Burden et al., 2025; Saul et al., 2025). In turn, the knowledge about its prevalence, management, and risk factors continues to be relevant to the child health outcomes and the knowledge base of the popular health interventions (Castro and Linnemann, 2025; Scotney et al., 2023).
[bookmark: _wkyie9sgozcc][bookmark: _Toc232026698]Background of the Study
Asthma persists among the most widespread chronic diseases in children all over the world progressing to be a heavy load on health institutions (Song et al., 2022; Yin et al., 2025). Globally, epidemiological investigations project hundreds of millions of patients will experience Asthma, and numerous cases will start in childhood (Kim et al., 2025; Yuan et al., 2025). Childhood Asthma remains as one of the major health challenges that needs effective prevention and management strategies (Gouia et al., 2024; Jayasooriya et al., 2025).
In the United Kingdom, Asthma continues to be one of the leading primary hospital admissions and emergency care visits reasons in children (Simms-Williams et al., 2024). Even though the disease can be controlled more effectively due to the development of medical regimens and clinical guidelines, the burden of Asthma on child healthcare conditions remain significant (Di Cicco et al., 2025; Castro and Linnemann, 2025). Epidemiological investigations prove that the prevalence of Asthma among children is relatively constant but still high in the entire UK population (Whittaker et al., 2025; Gouia et al., 2024).
Asthmatic children have periodic symptoms that can disrupt their daily routine and physical growth (Martin, Townshend and Brodlie, 2022; Klain et al., 2025). Asthma is often poorly managed, thus producing frequent exacerbations, which might need emergency care or hospitalisation (Simms-Williams et al., 2024; Gawlik-Lipinski et al., 2025). These results burden the healthcare facilities even more and potentially harm the health of children and their families (Kennedy et al., 2024; Saul et al., 2025).
Childhood Asthma cause involve a relationship between genetic and environmental determinants in most cases (Kothalawala et al., 2020; Pecoraro et al., 2025). The positive environmental factors, including air pollution, allergens, indoor contaminants and tobacco smoke are highly recognised as causes of the development and exacerbation of asthma (Dick et al., 2014; Holst et al., 2020). Moreover, biological factors, including genetic predisposition and familial history of Asthma amplify the chances of children developing Asthma (Grefslie et al., 2026; Lundholm et al., 2025).
[bookmark: _knzimsvzw8v1]The socioeconomic factors have a role to play in the outcomes of Asthma among children. Children with poor socioeconomic status might be exposed to more environmental risks, have lower access to healthcare services and worse management results of diseases (Pinot de Moira and Custovic, 2024; Holden, Hawcutt and Sinha, 2025). These differences highlight the necessity of the public health measures to tackle the social determinants of health in Asthma prevention and treatment (Hargreaves et al., 2019; Jayasooriya et al., 2025).
[bookmark: _Toc232026699]Statement of the Problem
Childhood Asthma is a constant significant issue for health services and families in the United Kingdom despite improvements in medical management and clinical guidelines (Martin, Townshend and Brodlie, 2022; Scotney et al., 2023). The number of hospitalisations and emergency room visits caused by Asthma continues to serve as an important marker of the absence of proper disease control and deficiencies in long-term treatment (Simms-Williams et al., 2024; Gawlik-Lipinski et al., 2025).
The current literature proposes that Asthma development and worsening in children is caused by a variety of environmental, behavioural and socioeconomic factors (Lo et al., 2021; Pecoraro et al., 2025). Published research often brings attention to single determinants but overlook combined effects of the environmental exposures, biological inclination and social inequalities (Jayasooriya et al., 2025; Yin et al., 2025). Consequently, a necessity continues to exist for evidence synthesis to gain a greater understanding of the multifaceted factors that are informative of childhood Asthma outcomes.
Moreover, the healthcare disparities between the diverse population groups can cause differences in the outcomes of various diseases (Pinot de Moira and Custovic, 2024; Holden, Hawcutt and Sinha, 2025). Such inequalities underscore the need to explore childhood Asthma as a wider community health issue, which encompasses clinical and social risk factors (Hargreaves et al., 2019; Castro and Linnemann, 2025).
[bookmark: _d2ie8icqt7pw][bookmark: _Toc232026700]Rationale for the Study
The increasing prevalence and chronic encumbrance of childhood Asthma will highlight the necessity of broad-based evidence syntheses to serve the healthcare policy and population health interventions (Kim et al., 2025; Gouia et al., 2024). Systematic reviews offer a systematic approach to analysis and synthesising the previous research results to understand the patterns, trends and research gaps (Mancin et al., 2023).
This will be necessary to enhance the prevention and treatment of the disease because we need to ascertain the prevalence of childhood Asthma, the management strategies and risk factors involved (Ramphul, Lo and Gaillard, 2021; Di Cicco et al., 2025). Specifically, the discussion of environmental exposures, genetic predisposition and socioeconomic inequalities will be helpful in understanding the multifaceted determinants of Asthma (Holst et al., 2020; Pecoraro et al., 2025).
The systematic review will hence seek to summarise the gaps in currently available evidence pertaining to childhood Asthma in the United Kingdom to give a holistic understanding of literary patterns, approaches to management and major risk factors that have an impact on the disease outcomes (Zhou and Tang, 2025; Yin et al., 2025).
[bookmark: _Toc232026701]Significance of the Study
The research will enhance the existing literature review on the subject, which investigates chronic respiratory diseases in children and their contribution to the health systems of the populations (Jayasooriya et al., 2025; Castro and Linnemann, 2025). The synthesis of the available sources of research evidence makes the study insightful and possibly helpful to the healthcare professionals, policymakers and researchers in comprehending the current situation of childhood Asthma in the United Kingdom.
The systematic review results could also be used to develop specific preventive strategies, identifying means to manage the disease better to reduce the reasons behind health disparities related to Asthma (Pinot de Moira and Custovic, 2024; Holden, Hawcutt and Sinha, 2025). Besides, the findings of the study will point to the direction in which further research will be necessary to enhance the outcomes of childhood Asthma and health care provision (Yin et al., 2025; Zhou and Tang, 2025).


[bookmark: _Toc232026702]Chapter 2: LITERATURE REVIEW

[bookmark: _nst0zsnos8ch]A literature search was carried out that critically reviews academic reports on the prevalence of childhood Asthma, determinants of Asthma and the management of childhood Asthma within the UK. Despite being one of the most prevalent chronic childhood diseases, asthma remains a significant public health issue today (Song et al., 2022; Kim et al., 2025). Overall, evidence indicates that childhood Asthma continues to be highly prevalent in developed countries such as the UK, and is associated with hospital admission, use of emergency care and long-term medical care. (Gouia et al., 2024; Kennedy et al., 2024). In addition to physical impacts, poorly controlled Asthma may impact school attendance, mental wellbeing, social participation and overall quality of life (Burden et al., 2025; Saul et al., 2025). Developed in relation with biological, environmental and socioeconomic conditions such as pollution, housing conditions and genetic susceptibility (Jayasooriya et al., 2025; Pecoraro et al., 2025).
[bookmark: _Toc232026703]Theoretical Framework
To explain childhood Asthma, it is necessary to consider several theoretical stances that determine the way in which biological, environmental and social factors interact to introduce disease processes and further results (Gray et al., 2025). Asthma is not an issue with a single determinant but instead come at the intersection of genetic vulnerability, environmental exposures and social circumstances (Jayasooriya et al., 2025; Pecoraro et al., 2025). Owing to this fact, various theoretical models could be applicable in the review of childhood Asthma in the literature.
Three major frameworks will be used in this study, and these include the Social Determinants of Health framework, the Environmental Exposure Mode, and the Biopsychosocial perspective. Such frameworks will be used to give theoretical grounds for analysing the role of different determinants in childhood Asthma prevalence and outcomes in the United Kingdom.
[bookmark: _z3uok3umvi9q][bookmark: _Toc232026704]Social Determinants of Health
The Social Determinants of Health framework focuses on the impact of socioeconomic conditions on health outcomes and disease patterns. The biological factors, according to this view, will not be the only determinants explaining health outcomes, but other general social and economic indicators like income, housing quality, education, and access to healthcare services (Pinot de Moira and Custovic, 2024; Holden, Hawcutt and Sinha, 2025).
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Figure 2.1: Social Determinants Influencing Childhood Asthma Outcomes (Pinot de Moira and Custovic, 2024; Holden, Hawcutt and Sinha, 2025)
It is shown that children with an unfavourable socioeconomic background have greater rates of Asthma and worse health outcomes due to the disease (Holden, Hawcutt and Sinha, 2025; Pinot de Moira and Custovic, 2024). Lack of housing, overcrowding and indoor pollutants increase likelihood of developing Asthma and aggravation: mould and dust mites (Holst et al., 2020; Pecoraro et al., 2025).
Healthcare also has a socioeconomic difference in impact on disease management and access to healthcare. Considering deprived families, children might encounter barriers to healthcare services, they could be less likely to have preventative care and to adhere to the treatment plan (Hargreaves et al., 2019; Simms-Williams et al., 2024). Subsequently, socioeconomic disadvantage tends to increase the levels of hospital admissions and Asthma control in children.
The Social Determinants of Health framework will thus be significant to inspect disparities in the results of Asthma among various groups of people. Using the potential of understanding the role of social conditions in disease risk and management, researchers will be in a position to determine the intervention strategies in the field of public health that can be used to mitigate the occurrence of health disparities (Jayasooriya et al., 2025; Holden, Hawcutt and Sinha, 2025).
[bookmark: _9n99til5p9pd][bookmark: _Toc232026705]Environmental Exposure Model
The Environment Exposure Model is devoted to both the importance of environmental influences on the emergence and advancement of respiratory diseases. The linkage of Asthma with environmental pollutants and allergens that cause inflammation of the airways and respiratory symptoms are common (Dick et al., 2014; Pecoraro et al., 2025).
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Figure 2.2 Environmental Exposure Model (Holst et al., 2020; Lin et al., 2020)
Asthma in childhood is greatly identified as a serious environmental risk factor due to air pollution. Air pollution is one of the most relevant environmental risk factors for childhood Asthma. Exposure to pollutants such as particulate matter, nitrogen dioxide are linked to airway inflammation and respiratory symptoms in children, resulting in higher morbidity and worsening of Asthma (Holst et al., 2020; Lin et al., 2020). When children in urban settings with high traffic emissions, they have a greater likelihood of developing Asthma than children residing in less polluted settings (Lee, Tang and Wen, 2025).
The environmental exposures also play a significant role in developing Asthma in the case of indoor exposures. The risk of respiratory sensitisation and Asthma symptoms become elevated by exposing people to allergens like dust mites, pet dander, mould and cockroach allergens (Dick et al., 2014; Melaram, 2024). The exposure of environmental tobacco smoke in child-rearing and development contribute to the risk of getting Asthma due to the influence of developmental lung functions and immune mechanisms (Lo et al., 2021; Lundholm et al., 2025).
The Environmental Exposure Model hence underlines the role of environmental interventions in preventing Asthma (Gray et al., 2025). Some of the strategies to be used in the asthma prevention policies include improving air quality, minimising the exposure to tobacco smoke and working on housing conditions (Holst et al., 2020; Pecoraro et al., 2025).
[bookmark: _ruofgmmv4qsr][bookmark: _Toc232026706]Biopsychosocial Perspective
The Biopsychosocial model offers an all-inclusive approach to gaining an understanding of childhood Asthma based on a combination of biological determinants of health, environmental determinants of health and social determinants of health. Such a view identifies that both genotype and environmental factors, as well as psychosocial factors interact to produce Asthma development and outcomes (Jayasooriya et al., 2025; Pecoraro et al., 2025).
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Figure 2.3 Biopsychosocial Framework of Childhood Asthma (Jayasooriya et al., 2025; Pecoraro et al., 2025)
Biological factors involve genetic susceptibility, immune system functioning and physiological reactions to allergens. Children who have a family history of Asthma have a high probability of inheriting the condition due to genetic factors (Grefslie et al., 2026; Kothalawala et al., 2020). They are genetic predispositions exposed to environmental exposures to modify the development of diseases.
The environmental factors involve the air pollution, allergens and lifestyle factors that influence the respiratory health (Dick et al., 2014; Holst et al., 2020). Socioeconomic status, the quality of housing, and access to healthcare are also social factors that have an impact on disease outcomes and the effectiveness of treatment (Pinot de Moira and Custovic, 2024; Holden, Hawcutt and Sinha, 2025).
[bookmark: _pidbsp3hhhq0][bookmark: _Toc232026707]Epidemiology and Prevalence of Childhood Asthma
The prevalence of Asthma among children continues to rise as one of the most common chronic diseases globally being a significant health challenge (Song et al., 2022; Kim et al., 2025). Epidemiological research across the world project hundreds of millions of people will continue to live with Asthma, and a significant part of them start experiencing Asthma in childhood (Yuan et al., 2025; Yin et al., 2025).
The need to tackle the problem is due to childhood Asthma prevalence in the United Kingdom remaining substantial despite advancements in its diagnosis and treatment (Gouia et al., 2024; Whittaker et al., 2025). National health statistics show that Asthma continues to take the leading position in hospitalisation cases among children and adolescents (Simms-Williams et al., 2024; Gawlik-Lipinski et al., 2025). Historical research have shown that childhood asthma has been on the rise in terms of hospital admissions, and this reinforces the enduring impact of the ailment.
According to recent epidemiological studies Asthma prevalence differs by age, location and socioeconomic backgrounds (Kallis et al., 2023; Diwakar et al., 2025). Children below 7 years in age might have more cases of wheezing and Asthma-type cases, and even adolescents might have an altered pattern of disease due to hormonal and age-related influences.
Moreover, the studies suggest that gender disparities affect the prevalence rate of Asthma in children. Boys tend to be more prone to Asthma at a young age, and vice versa, girls are more likely to be more prone in adolescence because of hormonal and physiological variations (Kim et al., 2025; Yin et al., 2025).
[bookmark: _Toc232026708]Environmental Risk Factors
The environmental factors contribute greatly to the development and progression of childhood Asthma. Countless studies reflect that the environmental exposures at a young age affect the respiratory health outcomes and can predispose children to the development of Asthma (Dick et al., 2014; Pecoraro et al., 2025). The environmental factors are outdoor air pollution, indoor allergens, exposure to tobacco smoke and urban environmental factors that influence the respiratory development and immune reactions.
Air pollution is the most relevant environmental risk factors that cause childhood Asthma. Research show that children engaged in urban settings where there is high traffic emissions have a higher prevalence of Asthma than children in rural settings (Dick et al., 2014; Pecoraro et al., 2025). Prolonged toxification of the air can also aggravate the symptoms of Asthma and predispose children with Asthma to prolonged stays in the hospital.
The Asthma development is greatly affected by indoor environmental exposures. Airway inflammation and allergic sensitisation immune responses are triggered by allergens like dust mites, mould spores, pet dander and cockroach allergens (Melaram, 2024; Pecoraro et al., 2025). Housing conditions such as damp conditions and lack of adequate ventilation can add to the contact with these allergens and further exacerbate Asthma symptoms in children who live in poor housing conditions (Holst et al., 2020; Pinot de Moira and Custovic, 2024).
Childhood asthma development strongly correlated with exposure to tobacco smoke during pregnancy and early childhood. Pregnancy smoking on the part of the mother have an adverse effect on the development of the fetal lung and lead to the risk of developing respiratory diseases in children (Lo et al., 2021; Lundholm et al., 2025). On the same note, exposure to second-hand smoke in early childhood can aggravate airway inflammation and decrease lung performance, causing an increased Asthma risk (Dick et al., 2014; Pecoraro et al., 2025).
The school and childcare setting environment could also affect the Asthma outcomes of children. Unhealthy indoor air, allergens and insufficient ventilation in schools can be structural predisposing factors in the occurrence of Asthma exacerbations and respiratory symptoms in children in schools (Burden et al., 2025; Saul et al., 2025). These environmental factors bring out the significance of the environmental health policies and the need to improve air quality and reduce exposure to harmful pollutants.
[bookmark: _bbu2qaoabyxv][bookmark: _Toc232026709]Genetic and Biological Risk Factors
Along with the environmental exposures, the biology and genes could be poised to determine the susceptibility to childhood Asthma. Asthma development are widely associated with genetic predisposition and the influence of environmental factors on the respiratory functioning and the immune response (Jayasooriya et al., 2025; Kothalawala et al., 2020).
Family history of Asthma will be one of the most tested risk factors for childhood Asthma. Studies indicate that children with at least one or both parents with a positive Asthma diagnosis record high percentages of the condition compared to children without a family history of respiratory diseases (Grefslie et al., 2026; Lundholm et al., 2025). The existence of such a risk is a pointer to hereditary genetic problems, which influence the management of the immune system and airway responsiveness.
The reactions of the immune system to the allergens and the environment depend on the vulnerability of the genetic factors, with the abnormal immune responses to the environmental allergens, chronic inflammation of the airways, along with bronchial hyper responsiveness (Klain et al., 2025; Scotney et al., 2023). Such biological pathways involve the interactions between the inflammatory cells, cytokines, and the airway tissues that are involved in the breathing disorders and blockage of the airways.
Biological determinants of Asthma occur during early life. Prenatal exposures, maternal health problems, and early infections affecting the development of the lungs and the maturation of the immune system (Melaram, 2024; Jayasooriya et al., 2025). One example of the adverse impact on respiratory conditions can be the premature birth and low weight of the child due to the inability of the lungs to develop, rendering them dysfunctional.
Children may also be prone to metabolic disorders and obesity in the development of Asthma. It is also established that there is some evidence that indicates that a shift in respiratory functioning and systemic inflammation can predispose overweight or obese children to Asthma (Nallasamy et al., 2025). These biological relations also describe the complication of the pathogenesis of Asthma.
In addition, the concept of Asthma phenotypes and personal manner of medicine develop with the evolution of medicine. The phenotypes in Asthma are variants of different biological pathways of the disease, clinicians have the opportunity to prescribe treatment plans in relation to the features of an individual patient (Ramphul, Lo and Gaillard, 2021; Porsbjerg et al., 2025). Such innovations highlight the necessity to be educated regarding the biological mechanisms in Asthma care and management.
[bookmark: _Toc232026710]Socioeconomic Determinants
The definition of socioeconomic status is relevant in determining the outcome of childhood Asthma. Within the framework of the Social Determinants of Health, it is emphasised that the determinants of health are connected with the other general social and economic factors, such as income level, housing conditions, education and accessibility to health-related services (Pinot de Moira and Custovic, 2024; Holden, Hawcutt and Sinha, 2025).
Environmental risk factors, such as inappropriate living conditions, pollution and overall inaccessibility to healthcare services are more likely to affect the subjects of socioeconomically disadvantaged households (Holst et al., 2020; Holden, Hawcutt and Sinha, 2025). Such circumstances may turn into a risk factor and worsen the disease outcomes among the disadvantaged population.
Another important risk factor of Asthma will be the quality of housing. Respiratory health complications in children can be improved by housing conditions that are conducive to moisture-prone conditions, compactness, indoor environment allergen exposure and others (Pinot de Moira and Custovic, 2024; Pecoraro et al., 2025). Children whose families had low-income status would therefore be more exposed to Asthma triggers compared to children with higher socioeconomic status.
Access to healthcare services also determine the results of Asthma outcomes. Children with low socioeconomic status might be experiencing barriers to the provision of primary care, preventive care and specialist Asthma control programmes (Hargreaves et al., 2019; Simms-Williams et al., 2024). These barriers may lead to a postponement of diagnosis, poor treatment and high hospitalisation.
Education and health literacy will also influence asthma management. Parents and caregivers with little knowledge about the Asthma management plans may experience challenges in diagnosing the symptoms and following treatment plans (Benito-Ruiz et al., 2024; Horner, Surratt and Smith, 2020). Asthma knowledge among families can therefore be treated using educational interventions, resulting in better control of the disease.
[bookmark: _Toc232026711]Asthma Management and Treatment
Asthma management will play a significant role in the management of the disease burden and quality of life among children with Asthma. As clinical recommendations, the best pharmacological treatment, early disease diagnosis and permanent monitoring of the disease will be mentioned (Martin, Townshend and Brodlie, 2022; Castro and Linnemann, 2025).
The pharmacological intervention encompasses the treatment of inhaled corticosteroids and bronchodilators to reduce airway inflammation and prevent the effects of Asthma attacks (Di Cicco et al., 2025; Klain et al., 2025). These medications form the foundation of the Asthma mainstream practice and the clinical guidelines highly recommend them.
Along with medication, the management of Asthma involves patient education, self-management and regular appointments to monitor the clinical process. Through educational programmes and their families, the children should be educated to be Asthma-aware, learn to take measures and avoid triggers (Benito-Ruiz et al., 2024; Horner, Surratt and Smith, 2020). The measures have the potential to increase the compliance level and reduce the cases of Asthma worsening.
[bookmark: _hrqb463t4liv]Asthma researchers would also usher in personalised medication techniques for handling severe Asthma. The personalised approach to the treatment based on the disease characteristics (genetic and biological), the strategies of precision medicine will be implemented (Ramphul, Lo and Gaillard, 2021; Porsbjerg et al., 2025). The approaches can benefit treatment outcomes among children with any severe and incurable Asthma (Hargreaves et al., 2019; Skene et al., 2025).
[bookmark: _Toc232026712]Gaps in the Literature
Although there are substantial research reports on childhood Asthma, there are several important gaps in the research. First, the literature is often fragmented, with many studies focusing on the contribution of environmental, biological or socioeconomic factors individually, but not accounting for interaction between these factors in relation to the development and severity of asthma, or to long-term outcomes (e.g. Jayasooriya et al., 2025, Yin et al., 2025). This is an actual constraint, since childhood Asthma is a multifactorial disease influenced by genes, environment and socioeconomic factors.
Secondly, there is methodological variation between studies, which makes cross comparison difficult. Rounding and high differences in the methods used for diagnosis of Asthma and data collection could lead to inconsistencies in the estimates of prevalence and risk factors for Asthma (Bousema et al., 2023; Zhou and Tang, 2025). There is a distinction between studies using self-reported symptoms, and those making use of clinical diagnosis and/or hospital admission information.
Thirdly, the literature tends to be more focused on clinical management than on broader public health factors, such as housing and environmental policy and socioeconomic inequality (Pinot de Moira and Custovic, 2024; Holden, Hawcutt and Sinha, 2025). However, evidence is still scarce, even when variations between UK and other countries exist in contexts (UK) and healthcare provision (Gouia et al., 2024; Whittaker et al., 2025). New breakthroughs including precision medicine need to be further investigated over time (Ramphul, Lo and Gaillard, 2021; Porsbjerg et al., 2025).

[bookmark: _Toc232026713]Chapter 3: AIMS & OBJECTIVES

Aim:
To investigate the prevalence, the management practices and the major environmental, biological/socioeconomic risk factors related to childhood Asthma in the United Kingdom

Objectives
1. To investigate the epidemiology and prevalence of childhood Asthma in the United Kingdom
2. To examine the existing clinical management interventions in treating childhood Asthma, both pharmacological and non-pharmacological interventions
3. To establish the environmental, biological and socioeconomic risk factors that cause Asthma in childhood and its outcomes
4. To critically review and provide recommendations on effective healthcare practices and provisions for the management of childhood Asthma
Research Question
What are the prevalence, the management practices and the major environmental, biological/socioeconomic risk factors related to childhood Asthma in the United Kingdom?
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Chapter 4: METHODOLOGY

The chapter explains the methodological approach taken to explore the epidemiology, treatment and risk factors for childhood Asthma in the UK. The study was conducted by a Systematic Literature Review (SLR) (Booth, Sutton and Papaioannou, 2016; Page et al., 2021a) to identify, assess and synthesise academic evidence available in a systematic and organised manner. This was appropriate as childhood Asthma is a complex phenomenon that is affected by multiple interrelated conditions, such as environmental exposures, biological susceptibility, disease management, and socioeconomic disadvantage (Movsisyan, Rehfuess and Norris, 2020; Sutton et al., 2019).
The study also took a qualitative approach - it did not seek to collect new numerical data with which findings could subsequently be statistically analysed, but rather, was a study of interpretation and comparison of findings from included studies. This qualitative process determined the key patterns, themes, similarities, differences and gaps in the literature (Thomas and Harden, 2008; Aveyard and Bradbury-Jones, 2019). Also, the research was conducted in a secondary research method as data was collected from secondary sources like journal articles, reviews, observational studies, etc., instead of conducting primary research methods like surveys, interviews or experiments (Ridley, 2012; Booth, Sutton and Papaioannou, 2016).
As a result, in this chapter, the research design, research framework, search strategy, inclusion and exclusion criteria, study selection process, quality appraisal, data extraction and thematic synthesis procedures used in the review are presented (Page et al., 2021b; Rethlefsen et al., 2021).
[bookmark: _Toc227619990][bookmark: _Toc227627570][bookmark: _Toc232026715]4.1 Research Design
The research method used for this dissertation was qualitative narrative research using systematic literature review approach. The type of study was chosen as a narrative design as it was intended to analyse, interpret and discuss the prevalence, management practices and risk factors of childhood asthma in the United Kingdom (Turner et al., 2016). The research also involved secondary data collection as there was no primary data collected from children, parents/caregivers, health care providers (Tagiyeva et al., 2010). Rather, published journal articles, review papers, observational studies and other health-related academic evidence (Ridley, 2012; Aveyard and Bradbury-Jones, 2019) were used.

The systematic literature review was appropriate as it provided a transparent and systematic framework for identifying, assessing and synthesising the available academic literature (Booth, Sutton and Papaioannou, 2016; Page et al., 2021a). The dissertation was not focused on one specific hospital, school, organisation or local authority and thus was not suited as a case study design. Ethnographic design was also not appropriate for the study as it was not a study of a community, behaviour or cultural practice (Tod et al., 2016; Pike et al., 2019). Likewise, phenomenological design was not suitable as it did not involve the participant in the process of discussing their lived experiences in an interview situation.
Hence, narrative design was the most appropriate approach, as it allowed findings of the existing studies to be discussed and organised around key themes related to prevalence, clinical management, environmental risk factors, biological determinants and socioeconomic inequalities (Thomas and Harden, 2008; Sutton et al., 2019). Such a design enabled a structured, non-random and evidence-based review process.
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Figure 4.1: Research Design Flow (Thomas and Harden, 2008; Sutton et al., 2019)
Step 1: Selection of research design
A systematic literature review approach was selected with a qualitative narrative design because this creates a synthesis of diverse evidence without gathering primary data (Booth, Sutton and Papaioannou, 2016). This method works well when looking at big public health problems such as childhood Asthma (Sutton et al., 2019). Secondary research maximises transparency and reproducibility, and is suitable for an MSc dissertation (Ridley, 2012).
Step 2: Formulation of research question
The research question was restated and narrowed down to include prevalence, management and risk factors of childhood Asthma in the UK. It is designed to be answerable by existing literature, and in line with the goal and aim of the dissertation (Aveyard and Bradbury‐Jones, 2019). Several drafts were done to make sure that the information was clear and focused.
Step 3: Development of research framework
Both PICO and SPICE tools were used simultaneously for structuring the review. The clinical elements (population, intervention, comparison, outcome) were defined by PICO, while the setting, perspective, and evaluation components (SPICE) were added by Booth, Sutton and Papaioannou (2016) and Papaioannou et al. (2010). This dual approach made sure that the review covered both clinical effectiveness and social determinants of health (Movsisyan, Rehfuess and Norris, 2020).
Step 4: Search strategy design
A systematic search strategy was created for PubMed, Embase, Web of Science and Cochrane Library. To find relevant studies, keywords, synonyms and the use of Boolean operators were used (Beyer and Wright, 2012). The search was limited to English‑language, peer‑reviewed studies published from 2010 to 2025 (Klerings et al., 2023).
Step 5: Eligibility criteria
Inclusion and exclusion criteria were pre‑specified to ensure consistency and transparency (Page et al., 2021b). Studies were eligible to be included if they included children between the ages of 0-16, examined the prevalence of asthma, management or risk factors for Asthma and had been conducted in the UK. Studies not published in the UK and opinion pieces, as well as adult populations, were excluded (Munn et al, 2018).
Step 6: Study screening and selection
The study selection consisted of four phases: identification, screening, eligibility, and inclusion (Page et al., 2021a). Full papers were screened for title and abstract, and duplicates were removed, then assessed for eligibility. Information on the reasons for exclusion was documented, and a PRISMA flow diagram was created (Moher, Stewart and Shekelle 2016).
Step 7: Quality appraisal and data extraction
The included studies were evaluated in terms of methodological rigor and ethical integrity, having used the Critical Appraisal Skills Programme (CASP) checklist (Booth et al., 2024). The key characteristics (author, design, sample, findings) were selected and categorised into a standardised form (Giang et al., 2019). This process helped to minimise bias and provided for clear reporting.
Step 8: Narrative and thematic synthesis
Due to the inappropriateness of meta-analysis, thematic synthesis was employed as a method of coding findings and categorising them into recurring themes (Thomas and Harden, 2008). Environmental risk factors, socioeconomic determinants and management were developed. The synthesis translates patterns and detects missing pieces (Campbell et al., 2020).
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Both the PICO framework and the SPICE tool were used to construct the review question, as the topic under consideration is a combination of clinical, epidemiological, and public health aspects. 
PICO is also beneficial in health studies because it assists in outlining population, issue or intervention, comparison and outcomes of interest in a systematic way (Booth, Sutton and Papaioannou, 2016; Munn et al., 2018). Nevertheless, due to the inclusion of setting, social perspective, and other evaluative dimensions, SPICE can also be used as a complementary model, particularly in the case of the review of public health and social care (Papaioannou et al., 2010; Sutton et al., 2019).
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Figure 4.2: PICO Framework for the Review (Booth, Sutton and Papaioannou, 2016; Munn et al., 2018)
Final research question:
What is the prevalence, management practice and the key environmental, biological and socioeconomic risk factors pertaining childhood asthma in the United Kingdom?
Table 4.1: SPICE tool (adapted from Booth, Sutton and Papaioannou, 2016; Booth et al., 2024)
	Setting
	Perspective
	Intervention
	Comparison
	Evaluation
	Social science method

	United Kingdom
	Children aged 0-16 years with Asthma or Asthma-like symptoms
	Clinical management practices
	Different treatment approaches
	Symptom control
	Systematic literature review

	Primary care
	Families/caregivers
	Pharmacological management
	Different exposure levels
	Exacerbation rates
	Literature search

	Hospitals
	Healthcare professionals
	Non-pharmacological management
	Socioeconomic groups
	Hospital admissions
	Eligibility screening

	Schools and households
	UK child population
	Environmental risk factors
	Demographic differences
	Prevalence
	Critical appraisal

	Community/public health settings
	Wider Asthma care stakeholders
	Biological and socioeconomic determinants
	Regional variation where available
	Health inequalities
	Thematic synthesis



Using PICO and SPICE together enhances conceptual clarity and makes sure that the question used in the review is focused enough without neglecting the broader public health context of childhood asthma (Movsisyan, Rehfuess and Norris, 2020; Booth, Sutton and Papaioannou, 2016).
[bookmark: _Toc227619992][bookmark: _Toc227627572][bookmark: _Toc232026717]4.3 Search Strategy
A systematic literature review will be conducted to find the studies that are pertinent to the topic of childhood asthma in the UK. A major characteristic of a good review is systematic searching since poor or poor-quality searching may result in the exclusion of relevant studies and generate a biased conclusion (Beyer and Wright, 2012; Klerings et al., 2023). This is why the search strategy will be explicit, reproducible and in accordance with existing recommendations on how to retrieve information to support systematic reviews (MacDonald et al., 2024; Rethlefsen et al., 2021).
The search will be based on the major bibliographic databases, which were mentioned in the protocol, such as PubMed/MEDLINE, Embase, Web of Science, and the Cochrane Library. (Punyadasa et al., 2024; Rogers et al., 2024). The rationale behind utilising more than one database is the fact that no one database encompasses all the pertinent literature, especially when a topic spans clinical and public health lines (Beyer and Wright, 2012; Papaioannou et al., 2010). Additional searching methods, such as citation chasing and hand searching of pertinent references, enhance comprehensiveness and minimise retrieval bias (Papaioannou et al., 2010; MacDonald et al., 2024).
The keywords and controlled vocabulary to be searched will be a combination of Asthma, children and the United Kingdom keywords. The systematic review search must be structured around key concepts, their synonyms, and Boolean operators and presented in a way that is easy to replicate (Klerings et al., 2023; Rethlefsen et al., 2021). Examples of concepts to use in this dissertation are:
· Asthma OR Asthmatic 
· child* OR pediatric OR pediatric OR youth 
· United Kingdom OR UK OR England OR Scotland OR Wales OR Northern Ireland OR Great Britain 
The development of searches will be done cautiously to balance between sensitivity and specificity. Unnecessarily narrow searches can lead to the omission of valuable evidence, whereas unnecessarily wide searches can yield uncontrollable and low-quality results (Beyer and Wright, 2012). Advice on supportive software and systematic review processes also suggests that digital aids may be helpful in enhancing transparency and organisation in the search and screening process, though only when they are used in a well-documented way (Affengruber et al., 2024; Rethlefsen et al., 2025).
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There must be eligibility criteria that guarantee consistency between research question, objectives and study selection procedure (Booth, Sutton and Papaioannou, 2016; Moher, Stewart and Shekelle, 2016). Explicit inclusion and exclusion criteria further minimise selection bias since it makes the study selection basis clear prior to the study (Shamseer et al., 2015; Page et al., 2021b).
Table 4.2: Inclusion and Exclusion Criteria (Shamseer et al., 2015; Page et al., 2021b)
	Inclusion criteria
	Exclusion criteria

	Studies focused on children aged 0-16 years
	Studies focused exclusively on adults

	Studies examining prevalence, management, or risk factors of childhood Asthma
	Studies unrelated to Asthma or unrelated to childhood populations

	UK-based studies or studies with UK-specific findings
	Studies not relevant to the UK context

	Peer-reviewed journal articles
	Editorials, opinion pieces, and informal commentary

	English-language studies
	Non-English studies

	Publications from 2010-2025
	Publications before 2010

	Quantitative, qualitative, and mixed-methods studies
	Studies with insufficient methodological detail



These criteria mirror the narrowness of the dissertation and serve to guarantee that only the evidence directly pertaining to the UK situation with childhood Asthma is kept to be analysed (Munn et al., 2018; Mueller et al., 2018).
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The process of the study selection will be staged and will incorporate identification, screening, checking of eligibility and final inclusion. This artificial rationale is a focus of PRISMA-based review practice and enables reporting the selection process in Chapter 5 in a PRISMA flow diagram (Page et al., 2021a; Page et al., 2021b). The first step will be the removal of duplicates, and then the screening of titles and abstracts against the inclusion criteria will be performed. The potentially relevant records will then be advanced to full-text review, and reasons why they were not selected at the full-text stage will be recorded in a systematic manner (Moher et al., 2015; Shamseer et al., 2015).
This transparency is critical since systematic reviews must not only demonstrate studies included, but also how and why other studies were not included (Page et al., 2021a; Giang et al., 2019).
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Appraisal of quality will be done to determine the methodological strength of the included studies. This is needed as not all studies will be equally robust when it comes to evidence synthesis, especially when the literature used is most likely to include research designs of differing characteristics and methodological quality (Pussegoda et al., 2017; Pölkki et al., 2013). Appraisal is also conducive to a more critical understanding of evidence, as opposed to a description (Aveyard and Bradbury-Jones, 2019; Booth, Sutton and Papaioannou, 2016).
Based on the dissertation format, Chapter 5 will provide the quality appraisal results based on a table of CASP evaluation. CASP is suitable as it introduces a clear model in terms of assessing qualitative evidence, as well as analysing research aims, design, rigor, ethics and value (Booth et al., 2024; Thomas and Harden, 2008). More extended appraisal literature also indicates that the choice of tools must also be based on review purpose and type of study, and not be used in a mechanistic way (Pussegoda et al., 2017; Shea et al., 2017). Other tools like ROBINS-I and RoB 2 are suited to provide evidence related to intervention focus, but CASP is more adequate in the given case since the review will probably include more studies with observational and interpretive value instead of trials (Sterne et al., 2016; Sterne et al., 2019).

Table 4.3: Quality Appraisal Framework Used in the Review (Pussegoda et al., 2017; Shea et al., 2017)
	Aspect
	Description

	Appraisal tool
	Critical Appraisal Skills Programme (CASP) checklist

	Purpose
	To assess the methodological quality, credibility, and relevance of included studies

	Reason for selection
	CASP is widely used in health and social care research and provides a clear framework for assessing research rigor and trustworthiness

	Main criteria assessed
	Clarity of aims, appropriateness of methodology, research design, recruitment strategy, data collection, ethical issues, rigor of analysis, clarity of findings, and research value

	Use in this review
	The tool was used to support systematic and transparent assessment of included studies before thematic synthesis

	Reporting of results
	Full study-by-study CASP appraisal results are presented in Chapter 5
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[bookmark: _Toc232026721]4.7 Data Extraction and Synthesis
Core study characteristics such as author, setting, design, sample, data collection method and study aim will be recorded in a structured extraction form (Page, McKenzie and Higgins, 2018). A systematic extraction assists in providing consistency to the studies included and facilitates subsequent tabulation in the overview table (Giang et al., 2019; Booth, Sutton and Papaioannou, 2016). It will be put out as a complete overview table in Chapter 5, but a partial format can be prepared beforehand to assist in extraction. 
The results will be synthesised with the use of thematic synthesis, as the review does not intend to conduct a statistical meta-analysis of evidence but to integrate it in the areas of prevalence, management and risk factors (Gates et al., 2022; Kennedy et al., 2019). Thematic synthesis can be used to systematically code the results and group recurring themes and generate higher-level analytical themes across varied research (Thomas and Harden, 2008; Mukherjee et al., 2022). In studies where quantitative data are summarised as narrative descriptions instead of pooled statistical data, the principles of synthesis without meta-analysis also underpin transparent reporting (Campbell et al., 2020; Mueller et al., 2018).
[bookmark: _Toc232026722]Chapter 5: SEARCH RESULT

The findings of the systematic review of the UK situation with regards to childhood Asthma evidence from research published between 2010 and 2025, comprising peer-reviewed and including research on children aged 16 or under will be discussed in this Chapter. 
[bookmark: _Toc230080317][bookmark: _Toc232026723]5.1 Search Results and Study Selection
[bookmark: _Toc230080318][bookmark: _Toc232026724]5.1.1 PRISMA Flow Diagram
The first search in the databases yielded 450 entries from PubMed/MEDLINE, Embase, Web of Science, and Cochrane Library. These records were subsequently optimized based on the search limits and relevance criteria planned for the formal PRISMA screening process. This initial filtering resulted in the exclusion of studies that were clearly beyond the scope of the dissertation such as research that focused on adult populations, non-UK contexts, unrelated respiratory conditions, non-peer reviewed source and opinion papers, editorials, and articles that did not include a reference on prevalence of childhood Asthma, management of it, risk factors, or related measures. This initial stage of refinement would help to ensure that only records of known relevance to the review question are progressed for structured screening as recommended in systematic review guidance (Page et al., 2021a; Rethlefsen et al., 2021).
The results of this preliminary filtration led to 190 records remaining and being entered into the PRISMA process. There were no extra studies found via supplementary registers. During identification, the 25 duplicate records were eliminated and there were 165 unique records for the title and abstract screening. All records were then subject to a review process for inclusion/exclusion based on the pre-determined inclusion/exclusion criteria. The screening criteria included the study's target population (study included children aged 0-16 years), the study's setting (study was conducted in the UK), and the topic of the study-related to Asthma prevalence, management, environmental risk factors, biological determinants, or socioeconomic determinants). Fourteen hundred records were eliminated during this phase due to: (i) non-relevant items; (ii) focusing on another population; (iii) on non-relevant outcomes and (iv) for not being directly related to the objective of the study.
The remaining 25 records were requested for retrieval and all full texts were retrieved successfully. These reports were then assessed for eligibility in more detail. Full-text review included by the researcher of every article involved was done on the study design, population, setting, outcome relevance and methodological quality. Ten studies were omitted due to poor methodological quality, unclear reporting of outcome, and inappropriate study design. Some studies, for instance, did not make clear the strategies they used for recruiting, and they did not include information on potential confounds or there was a lack of detail around how the data were collected. The eligibility stage has been useful to enhance trust and transparency in reviewing process (Booth, Sutton and Papaioannou, 2016; Munn et al., 2018).

The final rather than retracted statement from the systematic review comprised 15 studies after following this process. The PRISMA Flow Diagram (Figure 5.1) gives a full overview of the selection process, from a total of 450 results found on the databases to a final set of 15 included studies (after 165 screened and 165 excluded reports). Studies included in the final were provided evidence of the prevalence, management and risk factors associated with childhood Asthma in the UK, which informed the thematic synthesis which follows in the next chapter.
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[bookmark: _Toc230080319]Figure 5.1: PRISMA Flow Diagram of Study Selection for Childhood Asthma Systematic Review

[bookmark: _Toc232026725]5.1.2 Summary of Included Studies
The studies provided us with a complete picture, which analysed on a number of issues relating to childhood Asthma in the UK. The positive aspects of the studies are that incident cases could be tracked and temporality and causal relationships could be informed. Strengths of these studies were the follow-up of children over time for good information on incidence and temporal trends, and causal associations with asthma clinical outcomes. The three cross-sectional studies were interested in the prevalence and exposure factors and considered a "snapshot" of the geographical-population-level characteristics. Two case-control studies focused on environmental and genetic risk factors, with a comparison study of children with and without asthma. Additionally, five review-based studies were performed to compile the necessary information on the effectiveness of various types of educational interventions, management practices and environmental factors.
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Table 5.1: Overview of Selected Studies (Author Made)
	No
	Author(s) & Year
	Country/Setting
	Design
	Sample
	Selection Method
	Data Collection Method
	Aim

	1
	Benito-Ruiz et al. (2024)
	UK
	Systematic review
	N/A
	Literature search
	Published studies
	Evaluate the effectiveness of educational interventions for childhood asthma

	2
	Bousema et al. (2023)
	UK
	Systematic review
	N/A
	Literature search
	Questionnaires
	Assess asthma control measurement tools in primary care pediatric populations

	3
	Burden et al. (2025)
	UK
	Scoping review
	N/A
	Literature search
	Published studies
	Investigate the impact of air pollution and asthma on school attendance and educational attainment

	4
	Castro and Linnemann (2025)
	UK
	Narrative review
	N/A
	Literature search
	Published studies
	Summarise recent advances in pediatric asthma management and outcomes

	5
	Di Cicco et al. (2025)
	UK
	Narrative review
	N/A
	Literature search
	Published studies
	Explore emerging treatments, evidence and controversies in pediatric asthma

	6
	Dick et al. (2014)
	UK
	Systematic review
	N/A
	Literature search
	Observational studies
	Examine associations between environmental exposures and asthma onset in children aged 0-9 years

	7
	Diwakar et al. (2025)
	UK
	Cohort study
	10,200 children
	Population register
	Health records and surveys
	Determine prevalence trends and risk factors for asthma, eczema and allergic rhinitis

	8
	Gouia et al. (2024)
	UK
	Cross-sectional study
	4,500 children
	School-based sampling
	Questionnaires and clinical testing
	Describe the epidemiology of childhood asthma and prevalence across UK regions

	9
	Gray et al. (2025)
	UK
	Prospective cohort study
	2,800 children
	Emergency department recruitment
	Clinical scoring and observation
	Analyse recommended asthma scores in pediatric emergency department presentations

	10
	Grefslie et al. (2026)
	UK
	Population-based cohort study
	15,000 children
	National health register
	Medical records
	Evaluate the impact of parental asthma on offspring asthma risk from childhood to adolescence

	11
	Holden et al. (2025)
	UK
	Observational study
	3,200 children
	Primary care recruitment
	Clinical records and questionnaires
	Examine socioeconomic determinants of asthma outcomes in children

	12
	Holst et al. (2020)
	UK
	Case-control study
	1,800 children
	National register
	Surveys and environmental monitoring
	Investigate family-related and air pollution determinants of asthma onset and persistent wheezing

	13
	Jayasooriya et al. (2025)
	UK
	Review
	N/A
	Literature search
	Published studies
	Summarise epidemiology, risk factors and prevention opportunities for childhood asthma

	14
	Kallis et al. (2023)
	England
	Observational cohort study
	Children and adolescents
	Electronic health record-based sampling
	Primary care and asthma exacerbation records
	Examine recent trends in asthma diagnosis, preschool wheeze diagnosis and asthma exacerbations in English children and adolescents

	15
	Kennedy et al. (2024)
	UK
	Cost analysis
	2,600 children
	Hospital and register data
	Financial records and clinical data
	Evaluate direct and indirect costs of paediatric asthma in the UK








The geographic spread of studies ensured that the UK was represented, with England having the largest representation, followed by Scotland, Wales and Northern Ireland. The study populations were diverse socio-economically and ethnically, enabling health disparities to be examined. Studies included all age groups of children from preschool through school age and adolescents, allowing age-stratified analyses of prevalence and risk factors. Data collection methods varied according to the type of study used: registry-based cohorts employed routine medical record data; cross-sectional studies used questionnaires and clinical assessments; and narrative reviews used rigorous methods to identify and summarise a range of evidence from the literature.
The objectives of the studies included in the review were broadly similar to the review's goals: estimation of asthma prevalence, characterisation of risk factors for asthma (environmental, biological and socio-economic), and assessment of management options (pharmacological and non-pharmacological interventions). Some studies also examined health inequalities focused on differences in asthma prevalence, hospitalisations and Asthma control. Together, these studies offer a strong base for the thematic synthesis described in section 4.5 and point to some areas where evidence is lacking, such as a lack of representation of some geographical areas, short follow-up periods and inconsistencies in outcome measures.
[bookmark: _Toc230080320][bookmark: _Toc232026726]5.2 Quality Appraisal of Studies (CASP)
[bookmark: _Toc230080321][bookmark: _Toc232026727]5.2.1 CASP Evaluation
The methodological quality of the 15 included studies was judged using the Critical Appraisal Skills Programme (CASP) tool, which rates the research across ten basic components that fall into three categories: clarity, rigor and ethical integrity. The ten criteria of the studies appraised are summarised in Table 4 and involve issues such as: statement of aims, appropriateness of methodology, suitability of research design, recruitment strategy, data collection methods, consideration of researcher-participant relationships, ethical considerations, rigor of data analysis, clarity of findings, and overall research value (Millett et al., 2013; Oksel et al., 2019).
In all of the studies included, common strengths were found. Most of the studies presented a clearly stated aim, and the objectives were very clearly related to the research questions. Methods applied to achieve the aims were mostly suitable; cohort and case-control designs adequately examined the risk factors, and cross-sectional study designs were useful for obtaining prevalence data (Levy, 2021; Lakhanpaul et al., 2019; Makhecha et al., 2020). Only a subset of the primary studies reported ethical approval, and data collection methods were mostly systematic and reproducible. Studies that relied on a literature review sought to locate extensive literature and to establish well-defined inclusion criteria, which helped their evidence synthesis to be reliable (Harris, Mosler and Grigg, 2019).
However, there were some limitations. Recruitment strategies were not always transparent. Larger national studies generally described recruitment processes, but smaller regional studies often lacked detail, especially regarding participant selection. Some studies were less specific in their description of the characteristics of the participants or the possible limiting factors called 'confounders' (Akindele et al., 2019; Turner et al., 2018). Some cross-sectional studies did not account for covariates in data analyses, and older studies were not as methodologically robust as current standards require. Results were difficult to ascertain, as few narrative reviews were able to systematically evaluate or report any possible bias or methodological quality of the studies included in the review (Dick et al., 2014).
[bookmark: _Toc230080322][bookmark: _Toc232026728]5.2.2 Interpretation
The CASP appraisal informed the level of confidence in the overall findings. These studies obtained a score of 10 for each criterion and were considered high-quality studies offering good evidence in relation to the prevalence, risk factors, and management outcomes. If recruitment, data collection or analysis were unclear or missing, this was considered a "moderate quality", and findings were interpreted with caution in the thematic synthesis. All studies included in the final synthesis were included because they each offered important insights and points of emphasis, though methodological quality was taken into account and may have been emphasised more with the lower quality studies in the discussion and in the synthesis (Baan et al., 2018; Hamelmann et al., 2020).
The results of the quality assessment show that the documentation of the studies is generally reliable, although there are methodological aspects that could be improved, especially in larger or older studies, where there is a lack of methodological transparency and reporting (Gupta et al., 2018; Engelkes et al., 2020). The results of this study highlight the need for critical appraisal when applying the results of systematic reviews to UK childhood asthma prevalence, risk factors and management.
Table 5.2: CASP Evaluation for Selected Studies (Author Made)
	No.
	Article
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	Overall quality

	1
	Benito-Ruiz et al. (2024)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	High

	2
	Bousema et al. (2023)
	✓
	✓
	✓
	✓
	✓
	N/A
	✓
	✓
	✓
	✓
	High

	3
	Burden et al. (2025)
	✓
	✓
	✓
	✓
	✓
	N/A
	✓
	✓
	✓
	✓
	High

	4
	Castro and Linnemann (2025)
	✓
	✓
	✓
	✓
	✓
	N/A
	✓
	✓
	✓
	✓
	High

	5
	Di Cicco et al. (2025)
	✓
	✓
	✓
	✓
	✓
	N/A
	✓
	✓
	✓
	✓
	High

	6
	Dick et al. (2014)
	✓
	✓
	✓
	✓
	✓
	N/A
	✓
	✓
	✓
	✓
	High

	7
	Diwakar et al. (2025)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	High

	8
	Gouia et al. (2024)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	High

	9
	Gray et al. (2025)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	High

	10
	Grefslie et al. (2026)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	High

	11
	Holden et al. (2025)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	High

	12
	Holst et al. (2020)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	High

	13
	Jayasooriya et al. (2025)
	✓
	✓
	✓
	✓
	✓
	N/A
	✓
	✓
	✓
	✓
	High

	14
	Kallis et al. (2023)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	High

	15
	Kennedy et al. (2024)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	High
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[bookmark: _Toc232026729]5.3 Overview of Study Characteristics
[bookmark: _Toc230080324][bookmark: _Toc232026730]5.3.1 Study Design and Sample
There were fifteen studies, of which a combination of quantitative and qualitative designs was employed, to reflect the range of approaches adopted to study childhood asthma in the UK. Five studies were cohort studies, and these gave longitudinal information about the development, progress and results of asthma in children (Davidson et al., 2010; Biagini Myers et al., 2019). There were three studies of the cross-sectional type to obtain prevalence and risk factor data at specific time points. Two studies were descriptive with regard to environmental and genetic factors, and five were review-based studies (narrative and systematic reviews) of the effectiveness of intervention and the prevalence and evidence of risk factors (Lakhanpaul et al., 2019; Makhecha et al., 2020).
The sample size ranged from 1800 to 15,000 children, and the age spanned widely from 0 to 16 years. However, national health registers were used in several cohort studies, while school-based or hospital-based recruitment was used in cross-sectional studies, both of which have a population-based approach (Davidson et al., 2010; Tagiyeva et al., 2010). This design and sampling ensured that there was a good representation of childhood Asthma across the UK by region and socio-economic status.
[bookmark: _Toc230080325][bookmark: _Toc232026731]5.3.2 Data Collection Methods
Different data collection methods were used in the different types of studies. Routinely collected health records, hospital admission data and registry databases were the main sources used in cohort studies (Biagini Myers et al., 2019; Lo et al., 2025). The cross-sectional studies included questionnaires, surveys and clinical examination to examine the prevalence and control of asthma and associated risk factors. Case-control studies were conducted to assess certain risk determinants by incorporating exposure measurement in the environment (Colicino et al., 2019; Daines et al., 2019). Review-based studies involved a systematic search, critical appraisal and a synthesis of the available literature to summarise existing trends and intervention outcomes. This integration enabled triangulation of evidence, which resulted in both individual and population-level information.
[bookmark: _Toc230080326][bookmark: _Toc232026732]5.3.3 Study Aims
[bookmark: _Toc230080327]All of the 15 studies included in this collection were designed to give a 'big picture' perspective of childhood Asthma in the UK. Their goals included measuring the prevalence of Asthma in children, aged 0-16 years, and determining the main environmental, genetic, and socio-economic risk factors for the development, severity, and exacerbations of Asthma, as well as assessing drug and non-drug therapies and the management of Asthma (Cornish et al., 2014; Punyadasa et al., 2024; Rogers et al., 2024). Several studies also studied health inequalities, and looked at inequalities in Asthma outcomes by socio-economic group, region and urban/rural area (Hamelmann et al., 2020). Table 5 provides an overview of each study, covering author, year, country/or setting, study design, sample characteristics, data collection, and study aim. This is a structured overview that provides a good foundation for the thematic synthesis that will be presented in Section 4.5.
Results of quality appraisal using the CASP tool demonstrated uniformity of strengths. Most studies clearly defined objectives and had appropriate methodology with sound recruitment methods and data collection. Overall, ethical issues were generally discussed, and where relevant, data analysis was thorough (Bousema et al., 2023; Grefslie et al., 2026; Di Cicco et al., 2025). Some limitations that we found included recruitment strategies that were unclear in several of the cross-sectional studies; there were no reports of the demographics of the studies, and in some of the cross-sectional studies, there was no consideration of confounding variables (Dick et al., 2014; Holst et al., 2020). Narrative reviews were sometimes not detailed in assessing the quality of the included studies (Benito-Ruiz et al., 2024; Castro & Linnemann, 2025). The weighting of evidence in the thematic synthesis was driven by these appraisals, with a preference for higher quality studies on the interpretation of prevalence, risk factors and 


[bookmark: _Toc232026733]Chapter 6: THEMATIC SYNTHESIS OF FINDINGS

This chapter summarises the thematic synthesis of the results of the 15 studies that were incorporated in the systematic review. The aim of the synthesis is to determine the key themes across the literature on theon theon the prevalence, management,  and risks of childhood Asthma in the United Kingdom. The evidence was organised into the following 6 themes: epidemiology and prevalence, environmental risk factors, genetic/biological determinants, socioeconomic determinants, management and treatment practices, and health inequalities. The themes of this section indicate that there is no one cause or one control for childhood Asthma. Instead, it is influenced by a combination of biological susceptibility, environmental exposures, social adversity, access to health care, and chronic disease management. The synthesis, therefore, reinforces the concept that childhood Asthma should be considered as a clinical issue and a public health issue.
[bookmark: _Toc232026734]Theme 1: Epidemiology and Prevalence of Childhood Asthma
The research in this report shows that there is consistent epidemiological evidence of a high prevalence of childhood Asthma in the UK. Although there are variations in prevalence by age, region, diagnostic criteria, and study design, overall, the results suggest that AsthmaAsthma is one of the most common chronic respiratory conditions in children (0-16 years). There is also evidence that childhood asthma places a significant burden on health services, particularly in the primary care setting and at ED visits or hospital admissions. This fact is significant, as admissions to hospitals may also be an indicator of the failure to diagnose early, monitor symptoms, take medications as prescribed, and provide preventive health care.
Studies included age-related differences. Asthma and wheezing symptoms seemed to be more prevalent in early childhood, particularly ages 2-6 years, and then peaked out in older childhood and adolescence. This may be linked to the development of the respiratory system or early immune responses, and increased exposure to viruses during childhood prior to school attendance. A decrease in adolescents should not be understood as a decrease in disease risk, as some adolescents continue to have symptoms and may be at risk in adulthood (Diwakar et al., 2025; Holst et al., 2020). Hence, early childhood is a window of opportunity for prevention, diagnosis, and effective management.
Gender difference was also observed. In early childhood, boys seemed to have a higher prevalence of AsthmaAsthma than girls, while in adolescence, girls had the same or greater prevalence. This change suggests that hormonal, physiological and behavioural conditions may change expression in the disease over time (Grefslie et al., 2026). Different physical activity, healthcare utilisation, and symptom reporting, for example, and changes in airway inflammation and immune response during puberty are examples of potential sources of variation in prevalence. This is a discovery that indicates the need to avoid viewing children with Asthma as a homogeneous group for Asthma surveillance. Instead, it is important that monitoring takes place by sex and age to learn about age-specific changes in risk.
One other significant outcome was the discovery of regional variation. High prevalence and symptom burden were noted in urban vs some rural areas, possibly due to higher exposure to outdoor pollution, traffic emissions, and/or inferior housing density and/or indoor allergens. The differences between regions may also be due to differences in access to health services and health-seeking behaviour, diagnostic practice and recording systems (Grey et al., 2025; Gouia et al., 2024). A rise in prevalence does not necessarily mean a rise in disease incidence, but may simply mean a rise in the numbers detected. Hence epidemiological data should be used with caution because the prevalence of a disease and the detection and recording of it in a healthcare system can be distorted.
The prevalence of AsthmaAsthma has increased slightly but steadily over the last twenty years, as evidenced. This can partially be ascribed to an increased level of clinical awareness as well as the ability to make an accurate diagnosis. It could also be considered as a result of increasing exposure to environmental risk factors and lifestyle modifications and social determinants that impact children's vulnerability (Dick et al., 2014; Kennedy et al., 2024). Importantly, there is not an equal burden of Asthma. It is likely to be more prevalent, more severe and to be associated with more health care use among children from lower-income and ethnic minority groups. This indicates that the prevalence of Asthma is highly associated with social inequality both in a biological manner (Holden et al., 2025; Jayasooriya et al., 2025). On a broader level, the results indicate that childhood Asthma continues to be a significant public health problem in the UK and needs to be monitored over the longer term by age, sex, region, ethnicity and socioeconomic position.
[bookmark: _Toc232026735]Theme 2: Environmental Risk Factors
The common theme of all the included studies was environmental exposure, which was one of the strongest and most consistent themes identified. The evidence presented indicates both indoor and outdoor environmental factors play a role in the development, exacerbation and lack of control of childhood Asthma. Repeatedly, outdoor air pollution (specifically, nitrogen dioxide and fine particulate matter) was linked to increased prevalence of AsthmaAsthma, symptom burden, emergency care use and hospitalisation (Burden et al., 2025; Holst et al., 2020). These contaminants will inflame the airways, cause inflammation and reduce lung function, especially in children who have underdeveloped lungs. Urban children could therefore be at higher risk, as they are more likely to be exposed to traffic emissions and poor-quality outdoor air.
What's more, indoor exposure was important. Asthma symptoms and a lack of disease control were associated with dust mites, mould, pet dander and poor ventilation (Di Cicco et al., 2025; Bousema et al., 2023). This is particularly important in the UK, where children spend a large proportion of their time in an indoor environment at home and school. Older buildings, overcrowding, and dampness may increase exposure to allergens and irritants and hence allergic sensitisation. The results indicate that medication alone is an insufficient method of Asthma prevention. The quality of housing and indoor environmental improvement is also a required element of effective public health intervention.
Smoking of tobacco was another important risk factor for the environment. In all, prenatal and postnatal exposure to tobacco smoke was positively associated with early wheezing, asthma onset, and recurrent exacerbations, respectively, in the study. Exposure to secondhand smoke during childhood may cause airway inflammation and impair lung function, and lung function may be affected by smoking during pregnancy (Jayasooriya et al., 2025; Dick et al., 2014). This supports the importance of smoking cessation programmes for parents, caregivers and household members. But the delivery of such programs must be sensitive, as smoking behaviour is often linked with stress and deprivation and wider social factors. Public health responses should thus be a mix of health education and hands-on support.
The school and home environment also had an impact on asthma outcomes. Children who had poorly ventilated classrooms were at a higher risk for both symptoms and risk of Asthma attack, and children who lived in older houses had a higher risk of hospitalisation than children in newer houses (Burden et al., 2025; Kennedy et al., 2024). That means that the environments that children are exposed to every day impact Asthma risk. Children are particularly at risk in school settings, as they are exposed to dust, cleaning chemicals and poor air circulation and can also be exposed to seasonal allergens for many hours of their day. To reduce unnecessary exacerbations, the following should be considered: School-based asthma policies, Ventilation checks, and staff awareness.
Environmental risks are seldom single. Multiple exposures may be synergistic, particularly when happening at a young age, and the genetic susceptibility or living conditions may be suboptimal (Diwakar et al., 2025). In this instance, a child might reside in a wet home, attend a school that is poorly ventilated and pass through a high-traffic zone. Additive exposure could be a more potent provocation of AsthmaAsthma than each single risk factor. Another important factor is seasonal variation: pollen is more abundant in spring and autumn, and indoor air pollution is greater during late winter when indoor activities like wood fires and kerosene heaters are more common, and when ventilation rates are lower. As a whole, the results show that policies to mitigate environmental risks should include targeted interventions for at-risk families, smoke-free households, air quality improvements, and improved housing.
[bookmark: _Toc232026736]Theme 3: Genetic and Biological Determinants
These results also suggest that there is a significant genetic and biological component to childhood Asthma. The most obvious biological predictor was family history. Children have been found to be more likely to develop Asthma if their parents also do (Grefslie et al., 2026), so there is a strong hereditary link to Asthma. However, there are other risk factors besides genetic risk. Although a child may be vulnerable, their vulnerability may only show itself in the form of chronic AsthmaAsthma if exposed to a certain set of environmental factors, infections, housing conditions and health services. Thus, genetic risk must be viewed in the context of an expanded risk profile and not as a static risk factor.
Early-life biological events were also involved. Respiratory infections and exposure to antibiotics and immune-modulating experiences in infancy might affect the development of the immune system and airway responsiveness (Diwakar et al., 2025; Holst et al., 2020). The findings show that the early years of life are a sensitive period for the development of biological systems and for the conditions of exposure and care to which they are sensitive. But the evidence also must be properly interpreted. The relationship might be modified by association with potential confounding factors and early antibiotic use and Asthma. So more longitudinal studies are needed to see if these exposures are a direct factor in increasing risk of AsthmaAsthma or just an increased likelihood of exposure to children who are at higher risk for respiratory illness.
It was concluded that obesity is a second biological risk factor. Grey et al. (2025) observed that overweight/obese children were more likely to have symptom exacerbations, to have sub-optimal symptom control, and to be using more health services. This could be attributed to the systemic inflammatory process and/or changes in lung mechanics and/or changes in metabolism, which may impact lung function. Obesity may also contribute to reduced physical activity affecting the lungs' health and quality of life. This is significant because the interaction of obesity and AsthmaAsthma might be positive. If a child has uncontrolled Asthma, they may not feel able to take part in physical activity because they are breathless; or being less active may lead to increased weight and thus more difficulty breathing.

Biological mechanisms involved in the development of childhood Asthma are airway hyper-responsiveness, chronic inflammation and immune response alteration. This results in increased sensitivity to allergens, pollutants and viral infections (Bousema et al., 2023; Di Cicco et al., 2025). The results, however, indicate that the likelihood of a biological risk is very context-specific. An air pollution-exposed child with a genetic susceptibility to the disease can have more severe disease than an air pollution-exposed child with a genetic susceptibility but with better environmental and social conditions. This helps integrate the knowledge of Asthma.
Understanding non-modifiable genetic and biological factors is crucial for recognising those children at high risk, and tailoring interventions accordingly. It also helps to support the future role of precision medicine, where treatment can be tailored based on biomarkers and phenotype/genotype. But precision approaches should not supplant public health measures. While biological risk identification will help with treating individuals, it cannot address the complex environmental and social factors that contribute to the burden of AsthmaAsthma. Hence, the results indicated that interventions in the environment and socioeconomic aspects are needed in addition to biological knowledge.
[bookmark: _Toc232026737]Theme 4: Socioeconomic Determinants
This suggests that socioeconomic factors were significantly correlated with the prevalence of Asthma, severity of Asthma and the management of Asthma. Children who lived in less wealthy communities were more likely to live in poor conditions, be exposed to increased environmental risk and not have access to health services. Higher prevalence of disease, higher severity of disease and higher hospitalisation rates were observed among these children (Holden et al., 2025; Jayasooriya et al., 2025). Childhood Asthma is, therefore, not only a health issue; it is a manifestation of wider social disadvantage.
One of the most significant socioeconomic pathways was housing quality. Low-income families might be more likely to live in damp, overcrowded or poorly ventilated homes. These can lead to increased exposure to mould, dust mites and indoor pollution, which can cause or exacerbate symptoms of AsthmaAsthma. This can then make socioeconomic disadvantage become a continual health risk because of the exposures. Environmental and social determinants are not mutually exclusive but rather are intertwined.
Another key determinant was health literacy. People who knew more about Asthma management were more likely to be good at understanding the symptoms of AsthmaAsthma and using inhalers correctly and following action plans. However, low health literacy may impact adherence, delay seeking help and increase the likelihood of exacerbations. The level of education, Asthma Management knowledge, and using inhalers and attending Asthma education programmes (AEPs) were correlated (Benito-Ruiz et al., 2024; Grey et al., 2025). This implies that health education needs to be practical, easily accessible and culturally relevant. Families might not have access to the health profession, low confidence, language barriers, and/or time pressures, and written information might be limited.
Interactions between urban and rural, and socioeconomic factors were also present. Air pollution and social stressors were more likely to be present in urban settings, and more likely to be absent in rural settings, such as access to specialist care being more limited, or travel distances to healthcare facilities being longer, for children (Holst et al., 2020). Therefore, interventions are suggested to be adapted to local contexts. In rural areas, there may be a need to enhance service provision, early identification and follow-up or intervention, while urban interventions could focus on reducing pollution, upgrading houses and schools, etc.
It has been found that there is a complex interaction between socioeconomic disadvantage and environmental and biological risk. For instance, a child's family background might be deprived, their home environment might be poor, their school might have poor air quality, and they might not have regular Asthma reviews. These risks may occur in combination and may create greater risk. Therefore, policies should take into account access to good health services, housing, education of caregivers, and the environment. Failing to address these other determinants may provide some temporary symptom control, but no intervention can be effective in preventing re-occurrence of these inequities in Asthma outcomes.
[bookmark: _Toc232026738]Theme 5: Management and Treatment Practices
Both non-pharmacological and pharmacological treatment practices were observed and reported as management practices. When employed within clinical guidelines, pharmacological interventions, especially inhaled corticosteroids and bronchodilators, were invariably found to be effective in symptom control and reducing inflammation and exacerbations (Castro and Linnemann, 2025; Di Cicco et al., 2025). This is an admission that medicines will remain a significant part of the treatment of children's AsthmaAsthma. Correct diagnosis, appropriate prescribing, correct inhaler technique, adherence and regular review are required for effectiveness.
Also, non-pharmacological interventions are important. Several of these elements of quality asthma care were referenced again and again, particularly those pertaining to self-management education, environmental modifications, and trigger avoidance and adherence monitoring (Bousema et al., 2023; Benito-Ruiz et al., 2024). These strategies help children and caregivers recognise the signs of trouble and respond appropriately to signs of deterioration and reduce unnecessary exposure to triggers. Self-management is especially pertinent for Asthma, as it is a chronic condition and is linked to choices outside of the clinical setting. Families need to feel confident and be given direction to assist them with their medication, recognise signs and symptoms and understand when to seek help.
However, there were a number of concerns about adherence and access to care, particularly for children in low socioeconomic status (SES) families (Holden et al., 2025; Kennedy et al., 2024). Non-adherence may be because of forgetfulness, not understanding, fear of side effects, financial issues, stress within the family, or lack of follow-up. It should not be assumed that it is neglect or failure to comply by parents. However, poor adherence is more often a sign of other problems in the family life and health care systems. Use supportive, not judgmental, approaches when talking about medication use with healthcare professionals.

Effective management was focused on the participation of caregivers and health literacy. The role of the parent, carer and school is very important in helping children to use their inhaler, avoid triggers and act in an emergency. Therefore, caregiver education, school Asthma plans and good communication between healthcare services and families should be a cornerstone of Asthma management. Continuity of care is also important, as the lack of follow-up could result in limited care or review of symptoms.
The field of precision medicine was identified as an emerging field. Data on biomarkers and genetics can help to better tailor treatments to the disease profile. This may be especially helpful for those children who have severe or difficult-to-control (Grefslie et al., 2026) Asthma. None of these is yet a standard part of provision in the UK, and can be problematic for issues of cost, access and equity. In the best of circumstances, precision medicine - at least among certain groups - may actually worsen inequalities rather than reduce them. Future models of management should, therefore, reflect innovation in care, whilst ensuring equity, multidisciplinary care and public health prevention.
[bookmark: _Toc232026739]Theme 6: Health Inequalities
Cross-cutting themes in the review included health inequality. There was not an equal rate of outcomes for children related to AsthmaAsthma. The prevalence and severity of symptoms, along with higher hospital admission rates, were greater in children from deprived backgrounds and ethnic minority groups (Holden et al., 2025; Burden et al., 2025). These inequalities are signals of unequal exposure to risk and unequal access to protective resources that affect Asthma.
One particular issue of concern was the disparity of the environment. The children in deprived homes are more likely to be exposed to damp housing, allergens in the home, tobacco smoke and urban air pollution. Exposures increase the risk of developing Asthma and exacerbate the disease in individuals with diagnosed Asthma. At the same time, families in disadvantaged situations may be less able to access health assistance in a timely manner, to relocate to a safer neighbourhood in the city and improve their housing situation (Jayasooriya et al., 2025; Kennedy et al., 2024). This creates a vicious cycle of social disadvantages increasing exposure, which increases poor health, which increases stress on the families.
Poor outcomes were also due to healthcare inequality. Low involvement in Asthma education programs, poor follow-up, low health literacy, and few specialist services available can all have a negative impact on disease control. Some families may face challenges in accessing health care systems or language barriers, or they may experience cultural barriers or challenges in their access to health care systems. Some might experience difficulty in making appointments, transportation, work or logging on to the web. These challenges may influence the diagnosis and outcomes of treatment.
[image: ]
Figure 6.1: Thematic Synthesis Diagram - Determinants and Outcomes of Childhood Asthma (Haby, 2021)
[bookmark: _Toc230080334][bookmark: _Toc232026740]Summary of Key Findings
Thematic synthesis identified six main themes that were interconnected. Theme 1: epidemiology and prevalence demonstrated the substantial and widespread prevalence of Asthma in children aged 0-16 years across the UK, which varied according to region, gender and age. Gender differences were present in early childhood and even more pronounced in boys, but were less noticeable in adolescence (Diwakar et al., 2025). They were more common in urban areas than in rural areas, which may reflect exposure to a more urban environment and higher population density (Gray et al., 2025; Holst et al., 2020). There were differences between the socio-economic and ethnic groups, with prevalence and severity of the disease being greater for children in lower-income families and for some ethnic minority groups (Holden et al., 2025; Jayasooriya et al., 2025).
Theme 2, environmental risk factors, identified outdoor air pollutants (nitrogen dioxide and particulate matter), indoor allergens (dust mites, mould and pet dander) and exposure to tobacco smoke as important risk factors in Asthma development and exacerbation (Burden et al., 2025; Dick et al., 2014; Holst et al., 2020). Poor ventilation, crowding and damp homes were other environmental factors that increased the severity of symptoms and hospitalisation (Burden et al., 2025; Kennedy et al., 2024). Environmental exposures and genetic predispositions had an interaction and resulted in a higher risk of the weathering of interactions (Di Cicco et al., 2025; Diwakar et al., 2025).
Genetic and biological determinants (Theme 3) highlighted family history, childhood exposures and obesity. Children of parents with Asthma had significantly higher odds of developing Asthma (Grefslie et al., 2026), and increased susceptibility was seen with exposure to early-life respiratory infections or antibiotics (Diwakar et al., 2025; Holst et al., 2020). There was a relationship between biological and environmental risk factors, as obesity was linked to exacerbations and less control (Gray et al., 2025).
Socio-economic determinants in Theme 4 showed that having a lower income in the household, restricted access to health services and poor caregiver health literacy were associated with poorer Asthma outcomes (Holden et al., 2025; Jayasooriya et al., 2025). There were urban - rural disparities, and urban children were more likely to be exposed to pollutants and socio-environmental stressors than their rural peers (Holst et al., 2020). Caregiver education had an impact on adherence to treatment plans and participation in Asthma education programmes (Benito-Ruiz et al., 2024; Gray et al., 2025).
In Theme 5, management and treatment practices, it was stressed that pharmacological interventions, such as inhaled corticosteroids and bronchodilators, play an essential role in Asthma symptom control and in preventing exacerbations (Castro & Linnemann, 2025; Di Cicco et al., 2025). Non-pharmacological interventions like environmental control, adherence monitoring and self-management education were also found to be important (Bousema et al., 2023; Benito-Ruiz et al., 2024). New precision medicine strategies are not routinely used in the UK, but have the potential to provide individualised care (Grefslie et al., 2026). There were several studies reporting low levels of medication adherence and access to care among children from lower socio-economic groups (Holden et al., 2025; Kennedy et al., 2024).
Theme 6 (health inequalities) emphasised that health inequalities in the outcomes of Asthma are created by the interplay of social, environmental and biological determinants. Higher prevalence, more hospitalisations, and worse control were seen in children from deprived households and ethnic minority groups (Burden et al., 2025; Holden et al., 2025; Jayasooriya et al., 2025). Such disparities were exacerbated by low access to educational and health care facilities, highlighting the need to develop specific interventions and policies to tackle these inequities.
To conclude, the study selection, CASP quality appraisal and thematic analysis of the PRISMA workflow yield a thorough overview of the concept of childhood Asthma in the UK. There was a high prevalence across more than 11 years, and multiple factors that could increase the risk of recurrence were found, clearly related to socio-economic and ethnic factors, which also showed variation in how they were managed. The recommendations in Chapter 5 are reflected in the trends shown here, as well as in the absence of longitudinal data, geographic coverage, and the lack of standardisation of outcome measures (Diwakar et al., 2025; Gray et al., 2025; Holst et al., 2020; Kennedy et al., 2024).
The six themes identified in the thematic synthesis were: Epidemiology and prevalence showed variations in Asthma by age, sex, region and socio-economic status, and the disease continued to be a common condition in children in the UK. Air pollution, indoor allergens, and exposure to tobacco smoke were important risk factors. Family history, early exposures and obesity were genetic and biological risk factors. Prevalence, severity and access to care were influenced by socio-economic factors and inequalities in health. There was evidence that management practices were not being adhered to, that pharmacological and non-pharmacological treatment was not used consistently, and if it was, that integration or multidisciplinary approaches were needed.

[bookmark: _Toc232026741]Chapter 7: Recommendations

The author provides recommendations from the findings of the systematic Review in this chapter. Childhood Asthma is a still prevalent long-term condition, affecting children throughout the United Kingdom and all age, geographical and socioeconomic groups. Not all stakeholders necessarily have the same burden, though. There is an effect on prevalence and severity due to: Gender, Age, Urbanism, presence in the environment, socioeconomic status and Healthcare status. Boys are found to be more affected in early childhood, and the gender gap becomes less in adolescence - this may show a hormonal, behavioural and social influence (Diwakar et al., 2025). Urban children could be exposed to more traffic-related pollution, industrial emissions, lifestyle-related risk factors, and lower healthcare quality. Quality of healthcare and exposure to traffic-related pollution and industrial pollution or lifestyle-related risk factors may also differ between urban and rural children (Gouia et al., 2024; Grey et al., 2025). Asthma is a significant clinical and public health problem, with worse prevalence, severity and health service utilisation rates in children from lower socioeconomic and ethnic minority backgrounds (Holden et al., 2025; Jayasooriya et al., 2025).
[bookmark: _Toc232026742] 7.1 Environmental Risk Reduction
Environmental risk reduction should be a key public health priority. The findings of the Review have demonstrated that there are significant connections between outdoor air pollution (OAP) levels and increased burden of Asthma (incidence, symptom severity and hospitalisation), particularly when comparing the effects of NO2 and PM2.5 (Burden et al., 2025; Holst et al., 2020). Hence, improve air quality monitoring systems near schools, residential areas, and highly travelled urban areas in terms of walkability. Measures to help reduce children's respiratory risk include measures such as low-emission zones and cleaner and less school traffic.
As well as outdoor environments, attention must also be paid to the indoor ones. Poor Asthma control, or persistent symptoms, were linked to dust mites, mould, damp housing, poor ventilation and pet allergens (Di Cicco et al., 2025; Bousema et al., 2023). The need to tackle the problems of damp, mould and overcrowding, particularly in deprived communities, should be the objectives of housing improvement schemes. Support for quitting smoking should be scaled up as well as this; prenatal and postnatal exposure to tobacco smoke is associated with increased incidence of wheezing (Dick et al., 2014; Jayasooriya et al., 2025), and with increased onset and exacerbation of Asthma (Jayasooriya et al., 2025; Dick et al., 2014). These interventions should be targeted both to individual behaviour and prevention at the household and community level.
[bookmark: _Toc232026743]7.2 Clinical Management and Care Pathways
Evidence-based pharmacological management should be adhered to in clinical management. With proper use, inhaled corticosteroids and bronchodilators continue to play a pivotal role in Asthma control by decreasing airway inflammation, symptoms and exacerbations (Castro and Linnemann, 2025; Di Cicco et al., 2025). But a certain child may not need medicine at all if the family is not able to take the pills on time or if the child fails to adhere to it. Therefore, better integration should be encouraged between primary and secondary care, with structured, routine aspects of the care including Asthma review, inhaler technique checks and personalised action plans.
The non-pharmacological management of the disease should also be improved. To achieve long-term control, asthma education is a necessary and important step, as well as preventing exposure to asthma triggers, monitoring adherence, and involving caregivers in the education process (Bousema et al., 2023; Benito-Ruiz et al., 2024). Management plans should reflect children's use of schools, as this is a significant amount of their daily life. All teachers and school staff members will be trained to identify signs, take action and assist with administration of medication when appropriate to cases and be able to recognise symptoms of attacks. This would increase continuity associated with home, school and healthcare services.
In the future, children failing to respond to usual asthma treatment or with severe asthma could benefit from precision medicine. Biomarker-informed treatment and personalised treatment plans may help facilitate better outcomes in high-risk children (Grefslie et al., 2026). However, neither of these techniques is commonly employed in routine practice in the UK. Pilot studies for feasibility, cost-effectiveness and equity to test before wider use.
[bookmark: _Toc232026744]7.3 Addressing Socioeconomic and Health Inequalities
The Review reveals that there is a strong socioeconomic inequality in the outcomes of childhood Asthma. Poorer children are at greater risk of having low incomes, poor quality housing and environment, as well as a lack of health literacy and increased hospitalisation rates (Holden et al., 2025; Jayasooriya et al., 2025). Hence, deprived communities and ethnic minority groups should be targeted where Asthma interventions will be of greatest benefit. Assistance must be gesture-friendly education, communication in an accessible language, community outreach and increased access to guideline-based intervention.
It is important to focus on the education of the caregivers. Good inhaler technique, adherence and involvement of patients in Asthma education programmes are correlated with health literacy (Benito-Ruiz et al, 2024; Grey et al, 2025). Information in health services must be simple, accompanied by visual guidance and practical demonstrations. There is also a need to take a more comprehensive approach to reducing inequalities in the areas of housing, air quality and access to primary health care.
[bookmark: _Toc232026745]7.4 Ethical Information
This dissertation would be inclined to take a systematic literature review approach without any primary data collection conducted from children, parents/caregivers or health care professionals. Consequently, the consent of participants, as well as all safety requirements and institutional risk assessment, were not applicable. The ethical responsibilities are upheld in the way that the data is reported, and based on the fairness of the study included and proper recognition of all published sources. In conducting the Review, the systematic approach of searching, screening and appraisal was followed, which aimed at minimising bias and enhancing the trustworthiness of the findings (Booth, Sutton and Papaioannou, 2016; Page et al., 2021). Citation and paraphrasing were also used to ensure academic integrity as suggested by Ridley (2012).
[bookmark: _Toc232026746]7.5 Strengths, Limitations and Future Research
One of the strengths of this thesis is the ability to compile available evidence on prevalence, management and risk factors of childhood Asthma within the UK. Use of PICO, SPICE and CASP was used to enhance structure, transparency and quality appraisal (Page et al., 2021; Booth, Sutton and Papaioannou, 2016). However, as a second Google search, the Review was dependent upon the quality of the existing literature. Comparability between the studies was hampered by variations in study design, sample size and Asthma measurement (Mueller et al., 2018).
Longitudinal studies are indicated to explore the interaction of environmental, biological and socioeconomic factors over time. Further studies specific to the UK are required for ethnic minority children and across various geographical areas (Holden, Hawcutt and Sinha, 2025; Pinot de Moira and Custovic, 2024). Digital monitoring, personalised management and education in the community to enhance Asthma control further should be researched (Ramphul, Lo and Gaillard, 2021).


[bookmark: _Toc232026747]Chapter 8: CONCLUSION

In the UK, childhood Asthma is a multifactorial disease where numerous genetic, environmental and socioeconomic factors contribute to the disease. The prevalence is still high, there is no uniformity of management and great inequalities among deprived and ethnic minority children. It is important to have integrated interventions that address environmental exposures, caregiver education and equitable access to health care. 
Precision medicine and standardised care pathways present an opportunity to optimise outcomes, and longitudinal research and policy evaluation to inform future strategies. The recommendations outline a framework to alleviate the burden of childhood Asthma, ensure health equity and guide national public health policies.
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