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Abstract
This dissertation examined the primary risk factors associated with developmental delays among children aged 5 to 12 years in England and explored how a public health approach can improve outcomes for vulnerable children. The study addressed a gap in existing research by focusing on middle childhood, a critical yet often underrepresented developmental period. The objectives were to identify biological, environmental, and socio-economic determinants of developmental delay, examine common patterns of developmental difficulty, assess the role of early identification and intervention, and inform public health policy and practice.
A systematic review methodology was employed, guided by PRISMA standards. Peer-reviewed studies published within defined inclusion criteria were identified through database searches and appraised using validated quality assessment tools. Findings were synthesised narratively to account for methodological diversity. The review found that developmental delays result from cumulative and interacting risk factors, including prenatal and perinatal vulnerabilities, socio-economic disadvantage, and environmental stressors. Language, behavioural, and socio-emotional difficulties were most prevalent, often co-occurring and disproportionately affecting disadvantaged children. Early identification, parental engagement, and coordinated intervention were shown to improve outcomes. The study concludes that integrated, equity-focused public health strategies across health, education, and social care are essential to reducing developmental inequalities, while highlighting the need for strengthened surveillance and further research in middle childhood.
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[bookmark: _Toc219199472]Chapter 1: Introduction
[bookmark: _Toc219199473]1.1 Background of the Study
Child development is a complex, dynamic process influenced by an interplay of biological, environmental, and socio-economic factors (Bennett et al, 2017). Developmental delays occur when a child fails to reach expected milestones in one or more domains, cognitive, motor, language, or socio-emotional, relative to peers of the same age (Vandesande et al., 2022). These delays can manifest in varied forms, from subtle cognitive difficulties to more pronounced challenges in communication or social interaction. For children aged 5–12 years, this period represents a crucial developmental phase where foundational skills are consolidated, academic learning accelerates, and social relationships expand (Singh and Anekar, 2018). Therefore, delays at this stage can have long-lasting implications for educational attainment, self-esteem, and mental health (Morris et al., 2021).
The causes of developmental delays are multifactorial. Biological factors such as prematurity, low birth weight, and genetic disorders are significant contributors (Mualem et al., 2024). Environmental exposures, including poor nutrition, lead contamination, and inadequate stimulation, can exacerbate these vulnerabilities. Socio-economic factors, particularly poverty, parental education, and housing conditions, also exert a profound influence, often mediating access to healthcare and educational support (Durkin and Yeargin-Allsopp, 2018). The World Health Organisation (WHO, 2016) and UNICEF (2016) have consistently emphasised that developmental inequalities mirror broader socio-economic disparities, necessitating comprehensive public health interventions.
In England, increasing attention has been given to early childhood development, particularly among children under five. However, middle childhood (5–12 years) remains comparatively under-researched, despite being a pivotal period for consolidating earlier developmental gains and identifying emerging learning or behavioural issues (Elliott et al., 2022). Early identification and intervention are essential during this window, as delays that persist into school years often predict poorer educational trajectories and psychosocial outcomes (Sapiets et al., 2021). Given the growing prevalence and recognition of developmental challenges among school-aged children, there is an urgent need to explore the risk factors specific to this age group within the English context.
[bookmark: _Toc219199474]1.2 Context and Significance
Globally, developmental delays are a major public health concern. Estimates suggest that 1–3% of children under 5 experience global developmental delay (GDD), while intellectual disability (ID) affects approximately 2.7% of school-aged children in England (Vasudevan and Suri, 2017). The Royal College of Paediatrics and Child Health (RCPCH, 2021) reported that more than 200,000 children in England exhibit moderate to severe developmental issues by the time they start school. Socio-economic disadvantage doubles the likelihood of developmental delay, reflecting deep-seated inequalities (Durkin and Yeargin-Allsopp, 2018).
Recent NHS (2024) data indicate a 30% increase in referrals to child development services over the past decade, suggesting both growing awareness and a rising burden on service provision. While this trend highlights improved identification, it also exposes systemic strain within the healthcare and education sectors. Globally, WHO (2016) and UNICEF (2016) have estimated that up to 43% of children under 5 in low- and middle-income countries risk not achieving their full developmental potential due to preventable factors. Although these statistics focus on early childhood, their effects are often felt well into middle childhood, influencing school performance, emotional regulation, and social relationships (Sapiets et al., 2021).
In the English context, the persistence of early developmental vulnerabilities into the 5–12 age range underscores the need for targeted interventions, particularly for children from low-income families. The intersection of socio-economic deprivation, environmental exposure, and limited access to specialised services contributes to enduring inequalities (Olusanya et al., 2023). A public health approach, emphasising early detection, multi-agency collaboration, and community-based interventions, is vital for reducing these disparities and supporting vulnerable children (Smythe et al., 2024).
[bookmark: _Toc219199475]1.3 Rationale for the Study
While substantial research has addressed developmental delays in early childhood, there is a notable evidence gap concerning children aged 5–12 years in England. This period is critical for academic and social skill consolidation, yet it receives comparatively little attention in policy and research (Elliott et al., 2022). Many existing studies generalise findings from early childhood populations, overlooking the distinct developmental challenges and contextual factors of middle childhood (Alderman et al, 2017).
Teachers, school nurses, and educational psychologists occupy a frontline position for detecting developmental difficulties at this stage (Dikel, 2019). However, without adequate training, standardised screening tools, or inter-agency collaboration, many children go unrecognised until difficulties become entrenched (Elliott et al., 2022). Consequently, interventions are often reactive rather than preventive, leading to poorer outcomes and higher costs for education and health services (Alderman et al, 2017).
This research is grounded in the recognition that biological vulnerabilities—such as low birth weight or neurodevelopmental disorders, often interact with environmental stressors (e.g., pollution, housing instability) and socio-economic disadvantages (Mualem et al., 2024). Understanding these interactions within England’s specific socio-political and healthcare context is essential for designing effective, equitable public health strategies (Totsika et al., 2022).
Moreover, England’s healthcare and education systems are uniquely positioned to implement integrated strategies due to their existing frameworks for school health and child wellbeing. Yet, the lack of a comprehensive synthesis examining risk factors in this age range hampers policy coherence (Olusanya et al., 2023). This systematic review will therefore synthesise existing evidence to identify key risk factors, assess the effectiveness of early identification and intervention strategies, and provide evidence-based recommendations tailored to England’s context.
The study’s findings are expected to inform practitioners across health, education, and social care sectors, enhancing early detection and referral pathways. By identifying modifiable risk factors, the research can support targeted public health initiatives, reduce inequalities, and promote inclusive educational practices (Smythe et al., 2021). Ultimately, this study aims to strengthen the evidence base for preventive policies that improve developmental outcomes and life chances for vulnerable children (Morgart et al., 2021).
[bookmark: _Toc219199476]1.4 Research Question
The central research question guiding this systematic review is:
What are the primary risk factors associated with developmental delays in children aged 5 to 12 years in England, and how can a public health approach improve outcomes for vulnerable children?
[bookmark: _Toc219199477]1.5 Aims and Objectives
Aim:
To explore and identify the key risk factors contributing to developmental delays among children aged 5 to 12 years in England.
Objectives:
1. To examine the biological, environmental, and socio-economic factors influencing developmental outcomes in children.
2. To identify the most reported developmental delays within the 5–12-year age group.
3. To evaluate the impact of early identification and intervention strategies on developmental progress.
4. To develop evidence-based recommendations for public health strategies and policies aimed at reducing developmental delays and improving support for vulnerable children.
[bookmark: _Toc219199478]1.6 Structure of the Dissertation
This dissertation is organised into six comprehensive chapters. Chapter 1 provides an introduction, presenting the study’s background, significance, rationale, research aims, and objectives. Chapter 2 explains the research methodology, describing the systematic review approach, inclusion and exclusion criteria, search strategy, data extraction, and analysis methods. Chapter 3 outlines the results, highlighting major themes and patterns emerging from the reviewed literature. Chapter 4 delivers a critical discussion, interpreting findings in relation to existing evidence, theoretical perspectives, and contextual relevance. Chapter 5 summarises the key conclusions and proposes evidence-based recommendations for public health policy, education, and practice. Finally, Chapter 6 discusses the study’s limitations, identifies gaps for future research, and evaluates the study's overall contribution to improving child developmental health outcomes in England.
[bookmark: _Toc219199479]1.7 Summary
In summary, developmental delays among school-aged children represent a growing challenge for health and education systems in England. Despite significant advances in early childhood research, middle childhood remains a neglected period in developmental surveillance and intervention planning. This study seeks to fill this gap by systematically reviewing evidence on risk factors for developmental delays in children aged 5–12 years, within the English context. Through a public health lens, it will identify opportunities for earlier detection, integrated care, and policy reform to improve outcomes and reduce inequalities for vulnerable children.








[bookmark: _Toc219199480]Chapter 2: Literature Review
[bookmark: _Toc219199481]2.1 Introduction 
Chapter 2 provides a critical examination of existing research on developmental delays among children aged 5 to 12 years in England. This review examines the range of factors that influence developmental progress and assesses the interplay between biological, environmental, and socioeconomic determinants. It also examines the most frequently reported developmental delays within this age group and evaluates the significance of early identification and intervention strategies. Additionally, the legislative context, with a particular focus on the Children Act, is examined to understand how national policy shapes support mechanisms for vulnerable children. By synthesising current evidence, this chapter aims to highlight prevailing trends, identify gaps in knowledge, and establish a foundation for further inquiry into improving developmental outcomes and informing public health strategies.
[bookmark: _Toc219199482]2.2 Definition of Developmental Delays 
Developmental delays refer to a condition in which a child does not achieve expected milestones within the typical timeframe across one or more areas of development (Elia and Coghill, 2021). These delays can manifest in cognitive, language, social, emotional, or physical domains, and they may arise from diverse influences, including genetic predispositions, environmental stressors, or underlying medical conditions (Applegate et al, 2024). While some delays are temporary and improve with targeted support, others may indicate long-term developmental disorders requiring sustained intervention. Understanding the nature and presentation of developmental delays is essential for timely identification and effective management (Shaw, 2023).
Developmental delays are typically identified when a child's developmental trajectory significantly differs from established norms used by healthcare and educational professionals (Applegate et al, 2024). Delays can vary in severity, ranging from mild to profound, and may affect a single domain or multiple domains. Their identification is central to ensuring that children receive early and appropriate support services (Elia and Coghill, 2021). Early recognition enables families, educators, and practitioners to implement strategies that foster improved developmental outcomes and prevent further challenges as the child grows (Applegate et al, 2024).
[bookmark: _Toc219199483]2.3 Overview of Developmental Domains 
The development of children encompasses several interconnected domains that collectively shape their learning and functioning. The cognitive domain relates to processes such as reasoning, memory, problem-solving, and academic skill acquisition (Yi and Keat, 2024). Children experiencing delays in this area may struggle with attention, abstract thinking, or the ability to process information at expected levels. The language domain comprises both expressive and receptive communication skills (Warren et al, 2016). Delays in this area often manifest as difficulties in understanding instructions, constructing sentences, or engaging in age-appropriate conversations. The physical domain includes fine and gross motor skills, which support coordination, balance, handwriting, and general movement (Dornelas et al, 2016). Delays here may become evident through clumsiness, difficulty manipulating objects, or challenges in performing routine physical tasks (Eadie et al, 2024).
The social and emotional domains are equally critical, as they influence a child’s capacity to form relationships, regulate emotions, and navigate social situations. Social delays may lead to difficulty interpreting social cues, cooperating with peers, or forming friendships (Yi and Keat, 2024). Emotional delays may present as problems in managing frustration, anxiety, or behavioural responses. Because these domains are interdependent, a delay in one area often affects others (Warren et al, 2016). For instance, language difficulties may hinder social interaction, while cognitive delays may influence emotional regulation (Likhar et al, 2022). A comprehensive understanding of each developmental domain allows practitioners to identify the root of a child’s challenges and tailor interventions accordingly. Recognising the complexity and overlap across domains ensures a holistic approach to supporting developmental progress in school-aged children (Warren et al, 2016).
[bookmark: _Toc219199484]2.4 Biological Risk Factors 
Biological influences represent a significant category of risk factors contributing to developmental delays. These include genetic variations, perinatal complications, chronic medical conditions, and neurodevelopmental disorders (Korpilahti et al, 2016). Biological risks often interact with environmental and social conditions to compound developmental difficulties (Kaur et al, 2021). For many children, these factors shape early brain development, affecting cognitive processing, behaviour, and learning capacities. Understanding biological risk factors is crucial for early detection, as children with identifiable biological vulnerabilities benefit from prompt assessment and tailored interventions (Korpilahti et al, 2016). This section outlines the principal biological influences that contribute to developmental delays in children aged 5 to 12 years in England.
[bookmark: _Toc219199485]2.4.1 Genetic Influences 
Genetic factors play a significant role in shaping children’s developmental outcomes. Certain chromosomal abnormalities, such as Down syndrome, Fragile X syndrome, and Williams syndrome, are strongly associated with developmental delays across multiple domains (Kaur et al, 2021). These genetic conditions may affect intellectual functioning, language acquisition, and motor skills, resulting in variations in learning patterns and behavioural characteristics. Children with genetic conditions frequently require a combination of educational, therapeutic, and medical support to optimise their developmental progress (Scattolin et al, 2022). Advances in genetic testing have enabled earlier recognition of these conditions, allowing families and health professionals to understand potential developmental trajectories and implement appropriate interventions (Korpilahti et al, 2016).
Beyond chromosomal disorders, hereditary patterns also contribute to developmental vulnerabilities. For instance, a family history of learning difficulties, speech delays, or attention-deficit/hyperactivity disorder (ADHD) indicates increased risk for similar patterns appearing in children (Scattolin et al, 2022). Genetic predispositions influence brain structure, neurological functioning, and temperament, all of which contribute to developmental outcomes (Korpilahti et al, 2016). While genetic factors alone are rarely deterministic, they create a foundation upon which environmental conditions exert further influence. Therefore, identifying genetic risk factors enables practitioners to anticipate potential challenges and design personalised support plans that accommodate the child’s individual needs (Demirci and Kartal, 2018).
[bookmark: _Toc219199486]2.4.2 Birth Complications and Medical Conditions 
Complications arising during pregnancy, labour, or the neonatal period can have lasting effects on a child's development. Premature birth, low birth weight, and oxygen deprivation during delivery are known risk factors for cognitive and motor delays (Scattolin et al, 2022). These complications may interfere with critical stages of brain development, leading to difficulties in attention, coordination, or sensory processing (Demirci and Kartal, 2018). Children born prematurely are particularly vulnerable to developmental delays and often require ongoing monitoring throughout early childhood and school years. Although advances in neonatal care have improved long-term outcomes, many children continue to face challenges linked to early medical complications (Kaur et al, 2021).
Chronic medical conditions also contribute to developmental delays. Conditions such as epilepsy, congenital heart disease, and metabolic disorders can affect neurological functioning and cognitive development (Korpilahti et al, 2016). Frequent hospitalisations or complex treatment regimens may further impact school attendance and participation, limiting opportunities for learning and social engagement. Additionally, nutritional deficiencies or long-term exposure to medication can influence growth and developmental progress (Demirci and Kartal, 2018). Understanding the impact of birth complications and medical conditions enables healthcare professionals to identify at-risk children and ensure they receive coordinated and continuous support across medical and educational settings (Fardell et al, 2023).
[bookmark: _Toc219199487]2.4.3 Neurodevelopmental Disorders 
Neurodevelopmental disorders, including autism spectrum disorder (ASD), ADHD, and developmental coordination disorder (DCD), represent a major category of biological risk factors associated with developmental delays (Kaur et al, 2021). Children with ASD may experience challenges in social communication, emotional regulation, and sensory processing, often accompanied by restricted interests or repetitive behaviours (Demirci and Kartal, 2018). These characteristics can lead to developmental delays in language, social skills, and adaptive functioning (Korpilahti et al, 2016). Early diagnosis is crucial in ensuring children receive specialised support aimed at improving communication, reducing anxiety, and enhancing independence (Aravamuthan et al, 2024).
ADHD and DCD also contribute to developmental differences in school-aged children (Scattolin et al, 2022). Children with ADHD often face difficulties with attention, impulsivity, and behavioural control, which can affect academic achievement and peer relationships (Demirci and Kartal, 2018). Those with DCD may have delayed motor coordination, affecting handwriting, balance, and everyday tasks requiring fine motor precision. These neurodevelopmental conditions frequently co-occur, creating complex developmental profiles (Toki et al, 2024). Recognising their presence allows practitioners to implement targeted interventions, such as behavioural therapy, occupational therapy, or structured educational support, to help children reach their developmental potential (Lee et al, 2025).
[bookmark: _Toc219199488]2.5 Environmental Risk Factors 
Environmental influences play a central role in shaping developmental outcomes, as children’s experiences within their home, school, and community significantly affect their learning and behaviour (Fan et al, 2021). The quality of the home environment, including the availability of stimulating activities, parental responsiveness, and emotional support, has a strong impact on cognitive and social development (Olusanya et al, 2018). Children lacking access to enriching experiences or consistent caregiving may show delays in language acquisition, problem-solving skills, or emotional regulation. Environmental risks can also arise from unstable family structures, parental stress, or exposure to conflict, all of which may disrupt developmental progress (Zablotsky et al, 2019).
Exposure to environmental hazards further contributes to developmental challenges. Poor housing conditions, pollution, and exposure to substances such as lead or tobacco smoke can negatively influence neurological development (Fan et al, 2021). Nutritional deficits caused by food insecurity may impair physical growth and cognitive functioning, affecting concentration and school readiness (Fan et al, 2021). In addition, children living in unsafe neighbourhoods may have limited opportunities for play and social interaction, reducing the experiences necessary for healthy social and physical development (Olusanya et al, 2018).
Schools and community environments also influence children’s developmental trajectories. Inadequate educational resources, overcrowded classrooms, or insufficient learning support can exacerbate existing difficulties and impede developmental progress (Olusanya et al, 2018). Teachers play a crucial role in observing early signs of delay, yet high workloads or limited training may hinder timely identification (Zablotsky et al, 2019). Community services, such as after-school programmes or health clinics, can buffer environmental risks, but disparities in availability mean that not all children receive equal support (Zablotsky et al, 2019). Understanding environmental factors helps illustrate the broader context in which developmental delays arise and highlights areas where community investment may yield significant improvements in children's outcomes (Fan et al, 2021).
[bookmark: _Toc219199489]2.6 Socio-Economic Risk Factors 
Socio-economic disadvantage is widely recognised as a significant predictor of developmental delays. Children from low-income families often face multiple intersecting challenges, including limited access to healthcare, reduced availability of educational resources, and exposure to stressors such as housing instability or food insecurity (Alijanzadeh et al, 2024). These conditions place considerable strain on families and can affect children's cognitive, language, and emotional development. The effects of poverty frequently accumulate over time, leading to disparities in school readiness and academic achievement (Symonds et al, 2021). Children from disadvantaged backgrounds may enter school with reduced vocabulary, weaker problem-solving skills, and heightened emotional or behavioural difficulties (Alijanzadeh et al, 2024).
Parental education and employment status also influence children's developmental outcomes. Parents with limited educational attainment may have fewer opportunities to engage in literacy activities or provide structured learning experiences at home (Alijanzadeh et al, 2024). Economic hardship can also reduce access to extracurricular activities, therapeutic interventions, or specialist assessments (Symonds et al, 2021). The social gradient in developmental health highlights a clear pattern: as socio-economic status declines, the likelihood of developmental delay increases (Alijanzadeh et al, 2024). Recognising the impact of socio-economic risk factors is essential for designing equitable policies that ensure all children receive adequate support, regardless of their background (Symonds et al, 2021).
[bookmark: _Toc219199490]2.7 Most Reported Developmental Delays in Children Aged 5–12 Years 
School-aged children frequently present with a range of developmental delays that become increasingly apparent as academic and social demands grow (Lai et al, 2018). One of the most reported delays in this age group relates to speech, language, and communication skills. Children may struggle with vocabulary acquisition, sentence formation, or comprehension, affecting their ability to engage in classroom learning and interact with peers (Cleaton et al, 2020). Delays in language development can have long-term implications for literacy, academic achievement, and self-esteem. As language is foundational to learning, early identification is essential to prevent widening educational gaps (Maenner, 2021).
Cognitive and learning delays also become more noticeable during the primary school years (Cleaton et al, 2020). Difficulties in areas such as working memory, processing speed, reading, and mathematics are often observed (Lai et al, 2018). These challenges may be associated with specific learning difficulties like dyslexia or dyscalculia, or they may reflect broader cognitive delays (Lai et al, 2018). Children with learning delays often require tailored instructional approaches to enhance their academic progress. Without appropriate support, they may fall behind their peers, leading to frustration, reduced motivation, and potential behavioural difficulties (Cleaton et al, 2020).
Social and emotional developmental delays are another significant concern. Children may experience difficulties in forming friendships, understanding social cues, or regulating their emotions (Cleaton et al, 2020). These challenges are commonly associated with conditions such as ASD or anxiety disorders, but may also arise from environmental stressors or trauma (Lai et al, 2018). Emotional regulation difficulties can affect behaviours within the classroom, contributing to disruptive incidents or withdrawal from social interactions (Maenner, 2021). Addressing social and emotional delays is essential for fostering resilience, mental well-being, and positive school experiences (Maenner, 2021). Understanding the range of developmental delays common in this age group supports the implementation of comprehensive strategies to meet children's diverse needs.
[bookmark: _Toc219199491]2.8 Importance of Early Identification 
Early identification of developmental delays is crucial for ensuring that children receive timely and effective support. Detecting delays at an early stage allows for the implementation of targeted interventions that can significantly improve long-term outcomes (Macy, 2022). Early assessment can prevent the escalation of difficulties, reduce the impact on academic performance, and support positive social and emotional development (Faruk et al, 2020). Schools and healthcare professionals play a central role in recognising early signs of difficulty and coordinating appropriate referrals. Timely identification helps ensure that children access resources that enable them to reach their developmental potential (Macy, 2022).
[bookmark: _Toc219199492]2.8.1 Screening Tools and Assessments 
Screening tools and assessments provide structured methods for identifying developmental delays and evaluating the extent of a child’s difficulties (Marlow et al, 2019). Standardised assessments in areas such as speech and language, cognitive ability, and motor coordination offer reliable insights into a child’s developmental profile (Faruk et al, 2020). These tools are frequently used by educational psychologists, speech and language therapists, and paediatricians to support diagnostic processes. Routine screening in school settings can help detect concerns that may not be immediately apparent to parents or teachers, facilitating early referral for specialist evaluation (Faruk et al, 2020).
Comprehensive assessments involve multiple sources of information, including teacher observations, parental reports, and formal testing (Marlow et al, 2019). This multidimensional approach ensures that children’s needs are understood in a broader context (Faruk et al, 2020). Assessments also help professionals develop personalised intervention plans tailored to a child’s strengths and areas of difficulty. Effective use of screening tools supports early intervention and promotes collaboration between families and services, enhancing developmental outcomes (Marlow et al, 2019).
[bookmark: _Toc219199493]2.8.2 Role of Teachers, Healthcare Professionals, and Parents 
Teachers play an essential role in identifying developmental delays due to their daily interactions with children and their understanding of age-appropriate expectations (Sapiets et al, 2023). They are often the first to observe challenges in academic performance, behaviour, or social interaction. Their insights contribute significantly to early referrals and the development of individual education plans (Kiing et al, 2019). Teachers also support intervention through classroom strategies that promote learning and participation (Kiing et al, 2019).
Healthcare professionals, including GPs, paediatricians, and therapists, contribute through medical assessments, diagnostic evaluations, and therapeutic support (Sapiets et al, 2023). Parents provide valuable information about a child’s behaviour at home and developmental history (Kiing et al, 2019). Collaboration among teachers, healthcare providers, and parents ensures a comprehensive understanding of the child’s needs (Sapiets et al, 2023). This multidisciplinary approach enhances decision-making and ensures that interventions are consistent across home and school environments.
[bookmark: _Toc219199494]2.8.3 Barriers to Early Recognition 
Despite the importance of early identification, several barriers hinder the timely recognition of developmental delays (Sapiets et al, 2023). Limited awareness among parents or teachers can delay referrals, especially when delays are subtle or attributed to temporary developmental differences (Marshall et al, 2020). Cultural beliefs, stigma, or concerns about labelling may discourage families from seeking assessment. In some cases, schools may lack the resources or training needed to recognise signs of developmental difficulty, leading to missed opportunities for early support (Marshall et al, 2020).
Systemic barriers also contribute to delays in identification. Long waiting times for specialist assessments, shortages of therapeutic services, and regional disparities in service provision can all impede access to timely support (Sapiets et al, 2023). Children from disadvantaged backgrounds are particularly vulnerable to delayed recognition due to limited access to healthcare and educational services (Marshall et al, 2020). Addressing these barriers is essential to ensuring that all children receive early and appropriate support.
[bookmark: _Toc219199495]2.9 Impact of Early Intervention Strategies 
Early intervention has been shown to significantly improve outcomes for children with developmental delays. By providing targeted support during critical periods of development, early intervention can enhance cognitive, language, and motor skills (Guralnick, 2016). Evidence suggests that children who receive early support demonstrate improved academic performance, better social skills, and greater independence compared with those who are identified later (Ward et al, 2020). Interventions may include speech and language therapy, occupational therapy, behavioural support, or specialised educational programmes (Lovett et al, 2017). Early intervention also reduces the long-term need for intensive services, benefiting both families and the wider education and healthcare systems (Lovett et al, 2017).
Interventions are most effective when they are tailored to the individual needs of the child and implemented consistently across home and school settings (Ward et al, 2020). Parent-led interventions, for example, empower families to support their child’s development through structured activities and communication strategies (Lovett et al, 2017). School-based interventions, such as small-group instruction or targeted teaching approaches, help children develop specific skills that support academic progress (Guralnick, 2016). The success of early intervention relies on close collaboration between professionals and families, ensuring that strategies are personalised and achievable (Guralnick, 2016).
Beyond improving developmental outcomes, early intervention also plays a key role in supporting emotional well-being (Ward et al, 2020). Children who receive timely support are more likely to experience positive peer interactions, greater confidence, and reduced behavioural challenges (Guralnick, 2016). Early intervention can mitigate the impact of environmental or socio-economic risk factors, providing children with opportunities that may otherwise be limited by their circumstances (Ward et al, 2020). Understanding the effectiveness of early intervention underscores its importance in reducing developmental inequalities and promoting long-term well-being (Lovett et al, 2017).
[bookmark: _Toc219199496]2.10 Legislative and Policy Framework: The Impact of the Children Act 
The Children Act provides the legal foundation for safeguarding and promoting the welfare of children in England (Biehal, 2018). It outlines the responsibilities of local authorities, schools, and health services to ensure that children’s developmental needs are met through early help, protection, and coordinated support (Castro and Palikara, 2016). The Act emphasises the importance of intervention at the earliest opportunity, recognising that timely action is crucial to improving children’s developmental outcomes (Thoburn, 2023). Its principles underpin multi-agency collaboration, ensuring that children with developmental delays receive appropriate and consistent support (Biehal, 2018).
A core element of the Children Act is its focus on promoting the welfare of the child. This includes ensuring access to health assessments, educational support, and specialist services (Keeling and Oakley, 2021). The Act requires agencies to work together to identify children who may be at risk of developmental difficulties and to implement support plans that address their needs holistically (Biehal, 2018). This legislative framework supports early identification and intervention by encouraging communication between schools, health professionals, and social services (Castro and Palikara, 2016).
The Children Act also addresses inequality by emphasising the duty to support vulnerable children, including those affected by socio-economic disadvantage, disability, or family instability. Its provisions highlight the need for accessible services and equitable support regardless of background (Biehal, 2018). By shaping policy and practice across multiple sectors, the Act plays a crucial role in improving developmental outcomes and ensuring that all children can reach their full potential (Keeling and Oakley, 2021).
[bookmark: _Toc219199497]2.11 Theoretical Framework
[bookmark: _Toc219199498]2.11.1 Health Belief Model (HBM)
The Health Belief Model (HBM) provides a useful lens for understanding how parents, caregivers, and professionals perceive the risks and consequences associated with developmental delays (Jeihooni et al, 2022). Central to the HBM is the notion that individuals’ health-related behaviours are shaped by their perceptions of susceptibility, severity, benefits, and barriers (Moridi et al, 2021). In the context of child development, parents who believe their child may be susceptible to developmental difficulties and who view these delays as potentially severe in terms of long-term academic or social outcomes are more likely to seek timely screening, assessment, and intervention (Jeihooni et al, 2022). Perceived benefits, such as improved functioning or enhanced school readiness, further motivate engagement with services. Conversely, perceived barriers, including stigma, lack of knowledge, cultural beliefs, or limited access to healthcare, can prevent families from pursuing early support even when concerns are present (Moridi et al, 2021).
The HBM also underscores the importance of cues to action, such as developmental checklists, teacher feedback, or professional guidance from health visitors and general practitioners (Moridi et al, 2021). These prompts can encourage families to move from awareness to action and can strengthen early identification efforts (Jeihooni et al, 2022). Self-efficacy, another key component of the HBM, is highly relevant to developmental monitoring. Parents who feel confident in recognising developmental concerns are more likely to advocate for their child and to engage with intervention services (Moridi et al, 2021). Applying the HBM within research and practice can therefore deepen understanding of why some families pursue early intervention while others delay or avoid seeking help, despite comparable levels of need (Jeihooni et al, 2022). The model highlights the necessity of targeted public health messaging, professional training, and supportive policies aimed at reducing perceived barriers and strengthening parental confidence in developmental decision-making (Moridi et al, 2021).
[bookmark: _Toc219199499]2.11.2 Transtheoretical Model (TTM)
The Transtheoretical Model (TTM), commonly applied in health behaviour research, offers a structured understanding of how individuals progress through stages of readiness when responding to concerns about developmental delays (Xie et al, 2025). The model proposes five stages of change: precontemplation, contemplation, preparation, action, and maintenance, each representing a distinct level of awareness and willingness to act (Sheng et al, 2023). Within the developmental context, many parents may initially be in the precontemplation stage, unaware that their child’s behaviours or academic difficulties reflect underlying developmental issues (Xie et al, 2025). As concerns emerge through teacher reports, peer comparisons, or clinical observations, parents may shift into the contemplation stage, weighing the implications of delays and feeling uncertain about the next steps (Xie et al, 2025). During the preparation stage, parents begin seeking information, scheduling assessments, or discussing concerns with professionals, paving the way for more active engagement (Sheng et al, 2023).
The action stage reflects a significant shift in behaviour, where families access interventions such as speech therapy, educational support, or behavioural programmes. The maintenance stage involves sustaining engagement, attending sessions, and reinforcing developmental gains over time (Sheng et al, 2023). TTM emphasises that relapse or regression is not failure but a natural part of the behavioural change cycle, particularly when families face structural barriers such as long waiting lists, financial constraints, or limited service availability (Xie et al, 2025). For professionals working with children, the model highlights the importance of tailoring communication and support based on a family’s current stage of readiness (Xie et al, 2025). This theory, therefore, provides a valuable framework for understanding variability in parental engagement and informing strategies to encourage progression toward timely assessment and intervention for developmental delays (Sheng et al, 2023).
[bookmark: _Toc219199500]2.12 Gaps in the Existing Literature 
Although research on developmental delays is extensive, several gaps remain in understanding the specific factors affecting children aged 5 to 12 years in England. Much of the existing literature focuses on early childhood, leaving a relative lack of studies exploring developmental trajectories during the later primary school years (Brown et al, 2020). This gap limits understanding of how early delays evolve and how school environments contribute to developmental progress or ongoing difficulties. More age-specific research is needed to inform interventions tailored to older children (Thomas, 2016).
There is also limited research examining how socio-economic and environmental factors interact with biological influences to shape developmental outcomes (Robinson, 2017). While individual risk factors have been studied extensively, fewer studies consider the cumulative impact of multiple risks on school-aged children (Brown et al, 2020). This makes it challenging to design comprehensive interventions that address the full range of influences affecting child development. Research examining the lived experiences of families and the role of community resources is particularly lacking (Thomas, 2016).
Finally, there is insufficient evidence evaluating the effectiveness of current early identification and intervention strategies within the English context (Robinson, 2017). Many programmes are adapted from international models, and local evaluations are limited (Brown et al, 2020). Understanding the impact of these interventions across different regions, socio-economic groups, and school settings would provide valuable insight into improving support systems and ensuring equitable access to services (Robinson, 2017).
[bookmark: _Toc219199501]2.13 Strengths and Limitations in Current Evidence 
Current literature provides valuable insights into the biological, environmental, and socio-economic factors associated with developmental delays. Research has highlighted the importance of early identification and intervention, demonstrating clear benefits for children’s academic, social, and emotional outcomes (Cairney et al, 2021). Studies have also improved understanding of specific developmental disorders and the role of genetics in shaping developmental trajectories. These strengths contribute to a solid foundation for designing effective support strategies (Anderson and Burnett, 2017).
However, limitations in the evidence base remain. Many studies rely on small sample sizes or focus on clinical populations, limiting generalisability. Research within England is uneven, with some regions better represented than others (Anderson and Burnett, 2017). There is also a lack of longitudinal studies following children from early childhood through primary school, making it difficult to fully understand long-term developmental pathways (Anderson and Burnett, 2017). Methodological differences across studies further complicate the comparison of findings (Cairney et al, 2021). These limitations indicate the need for more comprehensive and representative research to inform policy and practice (Cairney et al, 2021).
[bookmark: _Toc219199502]2.14 Chapter summary 
The literature reviewed in this chapter highlights the multifaceted nature of developmental delays among children aged 5 to 12 years in England, demonstrating the influence of biological, environmental, and socio-economic determinants. Evidence consistently reinforces the value of early identification and intervention, yet also exposes persistent barriers related to service access, parental awareness, and structural inequalities. The Children Act provides an essential legislative foundation for safeguarding and promoting children’s welfare, although gaps remain in translating policy into practice. Theoretical models such as the Health Belief Model and the Transtheoretical Model further illuminate how parental beliefs and readiness shape engagement with support services. Together, these findings underline the need for integrated, equitable, and evidence-driven approaches to improve developmental outcomes.






[bookmark: _Toc219199503]Chapter 3: Methodology
[bookmark: _Toc219199504]3.1 Introduction 
This chapter outlines the methodological framework adopted for this systematic review, which examines the risk factors associated with developmental delays among children aged 5 to 12 years in England. The methodology is designed to ensure rigour, transparency, and reproducibility, consistent with established systematic review standards. The chapter presents the research philosophy, approach, and design underpinning the study, followed by detailed explanations of the inclusion and exclusion criteria, literature search strategy, data extraction process, quality assessment tools, and data analysis techniques. Ethical considerations relevant to conducting a systematic review of published literature are also addressed to ensure academic integrity and responsible research practice.
[bookmark: _Toc219199505]3.2 Research Philosophy 
This study is underpinned by a positivist research philosophy, which assumes that knowledge regarding developmental delays and their risk factors can be derived from systematically collected and analysed empirical evidence (Maretha, 2023). Positivism is appropriate for this review as it emphasises objectivity, replicability, and the use of observable data to identify patterns and relationships across studies (Salmond and Manchester, 2021). The review relies on published quantitative, qualitative, and mixed-methods research, treating existing evidence as a valid source for understanding developmental outcomes within defined populations (Bergmann, 2022).
At the same time, the review acknowledges elements of critical realism, particularly in recognising that developmental delays are influenced by complex, interacting biological, environmental, and socio-economic factors (Maretha, 2023). While the included studies may report measurable outcomes, these outcomes are shaped by broader social structures such as deprivation, educational access, and public health systems (Innocenti et al., 2022). Adopting this philosophical stance allows the review to move beyond simple cause-and-effect explanations and consider how contextual factors in England influence children’s developmental trajectories. This combination strengthens the interpretive depth of the synthesis while maintaining methodological objectivity (Bergmann, 2022).
[bookmark: _Toc219199506]3.3 Research Approach
A deductive research approach is adopted in this systematic review, drawing on established theoretical frameworks and empirical evidence relating to developmental delays in children (Proudfoot, 2023). The review begins with pre-existing knowledge regarding recognised biological, environmental, and socio-economic risk factors and applies this framework to examine studies focusing on children aged 5–12 years in England. A deductive approach is appropriate as the review seeks to assess the consistency and strength of previously identified risk factors within a specific population and national context, rather than generating new theory (Sharadgah and Sa'di, 2022). By testing existing assumptions against systematically collected evidence, the review aims to refine understanding of how these risk factors manifest in contemporary research (Proudfoot, 2023).
In addition, the deductive approach supports the development of evidence-based public health recommendations. Through structured synthesis of findings, the review evaluates whether established risk factors continue to influence developmental outcomes and identifies those that are most prevalent or modifiable (Proudfoot, 2023). This approach ensures alignment between the research question, objectives, and analytical process, enabling conclusions to be directly linked to implications for policy and practice (Proudfoot, 2023). By grounding recommendations in existing research rather than primary data collection, the study provides a coherent and reliable evidence base to inform public health strategies and child development services in England, while maintaining methodological consistency and analytical clarity (Sharadgah and Sa'di, 2022).Top of Form
[bookmark: _Toc219199507]3.4 Research Design
This study adopts a systematic review research design, guided by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) framework (Innocenti et al., 2022). The use of this design enables the structured identification, critical appraisal, and synthesis of relevant literature through transparent and reproducible procedures (Arifin et al, 2022). A systematic review is particularly appropriate for this research as it facilitates the integration of evidence from quantitative, qualitative, and mixed-methods studies, allowing for a comprehensive examination of risk factors associated with developmental delays (Saharan et al, 2024). Given the anticipated heterogeneity in study designs, populations, and outcome measures, a narrative synthesis is prioritised over statistical meta-analysis (Arifin et al, 2022). This approach maintains methodological rigour while providing the necessary flexibility to interpret complex and multidimensional evidence related to child development within the England context.
[bookmark: _Toc219199508]3.5 Inclusion and Exclusion Criteria
Clear inclusion and exclusion criteria were established to ensure relevance, consistency, and methodological rigour throughout the study selection process. Studies were included if they focused on children aged 5–12 years residing in England, reflecting the defined population of interest and ensuring contextual relevance to national public health and education systems. Eligible studies examined biological, environmental, and/or socio-economic risk factors associated with developmental delays, recognising the multidimensional nature of child development. Peer-reviewed quantitative, qualitative, and mixed-methods studies published in English from 2015 onwards were included to ensure the use of contemporary and methodologically robust evidence. In addition, studies reporting on the prevalence, identification, or outcomes of interventions related to developmental delays were considered eligible, enabling the review to capture both risk exposure and response strategies within the target age group (Sharadgah and Sa'di, 2022).
Exclusion criteria were applied to maintain specificity and analytical quality. Studies focusing exclusively on children under five years or over twelve years were excluded, as developmental risk profiles and intervention frameworks differ significantly across age groups. Research conducted outside the England context was also excluded to ensure policy and service relevance. Non-peer-reviewed sources, including conference abstracts, editorials, and opinion pieces, were omitted due to limited methodological transparency. Furthermore, studies addressing only single developmental disorders, such as autism alone, were excluded unless they explicitly examined broader, multi-domain developmental delays. Articles lacking sufficient methodological detail to support quality appraisal or data extraction were also excluded. Collectively, these criteria ensured that the final body of evidence was directly aligned with the research
[bookmark: _Toc219199509]3.6 Literature Search and Data Collection Procedure
A comprehensive and systematic literature search was undertaken across multiple electronic databases, including PubMed, PsycINFO, Google Scholar, and Web of Science, to capture a broad range of interdisciplinary research relevant to developmental delays in school-aged children. The search strategy incorporated a combination of keywords and Medical Subject Headings (MeSH), including terms such as developmental delays, risk factors, school-aged children, and England (Leblanc et al, 2024). Boolean operators (AND/OR), truncation, and database-specific filters were applied to refine the search and ensure retrieval of peer-reviewed, English-language studies published from 2015 onwards (Leblanc et al, 2024). This approach enhanced the sensitivity and specificity of the search while maintaining methodological consistency (Dekkers et al., 2019).
Following retrieval, all identified records were imported into a reference management software package, such as EndNote or Mendeley, to organise citations and remove duplicate entries (Dekkers et al., 2019). Titles and abstracts were initially screened against the predefined inclusion and exclusion criteria to exclude irrelevant studies (Leblanc et al, 2024). Full-text articles that met the initial screening criteria were then reviewed in detail to confirm eligibility (Leblanc et al, 2024). In addition, reference lists of included studies and relevant organisational reports were examined to identify any additional studies and reduce the risk of publication bias (Dekkers et al., 2019). This structured and transparent process ensured consistency, reproducibility, and rigour throughout the data collection phase (Dekkers et al., 2019).
[bookmark: _Toc219199510]3.7 Data Extraction
Data extraction was carried out using a structured Excel spreadsheet developed in advance to promote consistency, transparency, and accuracy across all included studies (Bernard et al., 2016). The extraction process captured key bibliographic information, including author, year of publication, and journal, alongside methodological details such as study design and sample characteristics (Paré and Kitsiou, 2017). Information relating to developmental domains assessed, including cognitive, language, motor, and socio-emotional development, was recorded, as well as the specific biological, environmental, and socio-economic risk factors examined. Where applicable, details of measurement tools, diagnostic criteria, and reported intervention outcomes were also extracted to support comprehensive analysis (Chen, 2017). Each study was reviewed thoroughly, and extracted data were cross-checked against the original text to minimise errors and omissions (Paré and Kitsiou, 2017). This structured and systematic approach facilitated meaningful comparison across studies and provided a reliable foundation for robust narrative synthesis (Bernard et al., 2016).
[bookmark: _Toc219199511]3.8 Quality Assessment
The methodological quality of the included studies was assessed using validated critical appraisal tools selected according to study design (Munn et al., 2020). The Joanna Briggs Institute (JBI) critical appraisal checklists were applied to qualitative, quantitative, and mixed-methods studies to evaluate key aspects of research rigour, credibility, and relevance, including sampling strategies, data collection methods, and clarity of findings (Harrison et al., 2017). For studies employing observational or interventional designs, the Critical Appraisal Skills Programme (CASP) checklists were used to assess potential sources of bias, the management of confounding variables, and the validity and reliability of outcome measures (Tran et al., 2021). The purpose of the quality appraisal was not to exclude studies solely based on methodological limitations, but to inform the interpretation and weighting of findings within the narrative synthesis, ensuring that conclusions were grounded in the relative strength of the available evidence (Munn et al., 2020).
[bookmark: _Toc219199512]3.9 Data Analysis Technique
A narrative synthesis approach was adopted due to the heterogeneity observed across included studies in terms of research design, sample characteristics, and outcome measures (King and Brooks, 2018). Statistical meta-analysis was not considered appropriate because of variations in developmental assessment tools, definitions of developmental delay, and methods used to measure risk factors (Ali et al, 2022). Following data extraction, study findings were systematically organised into three overarching thematic categories: biological, environmental, and socio-economic risk factors (Braun and Clarke, 2019). Within each category, subthemes were identified to structure the synthesis, including factors such as prematurity and low birth weight, exposure to adverse physical or social environments, parental education, and household income (King and Brooks, 2018). This thematic organisation followed established principles of qualitative thematic analysis, enabling structured interpretation while remaining grounded in the extracted data (Braun and Clarke, 2019).
The narrative synthesis extended beyond identifying the frequency of reported risk factors to explore their interactions and cumulative effects on developmental outcomes (Ali et al, 2022). Attention was given to how socio-economic disadvantage may exacerbate biological vulnerabilities, such as prematurity or early health complications, contributing to more severe or persistent developmental delays (Braun and Clarke, 2019). This approach reflects evidence suggesting that developmental outcomes are shaped by layered and interconnected influences rather than isolated risk exposures (King and Brooks, 2018). To enhance transparency and comparability, tables were developed to summarise study characteristics, populations, assessed developmental domains, and key findings, allowing patterns and divergences across studies to be clearly identified (Ali et al, 2022).
In addition, findings related to intervention and early identification strategies were examined to evaluate their effectiveness in mitigating developmental risk (Braun and Clarke, 2019). This included consideration of school-based screening, community health initiatives, and targeted support for socio-economically disadvantaged families (Ali et al, 2022). The synthesis focused on identifying modifiable risk factors that could be addressed through public health or policy interventions, as well as highlighting gaps in the existing evidence base (King and Brooks, 2018). By integrating thematic organisation with critical interpretation, this layered analytical approach supports the development of evidence-based recommendations for policy and practice while maintaining methodological rigour and analytical clarity (Braun and Clarke, 2019).
[bookmark: _Toc219199513]3.10 Ethical Considerations 
As this research adopts a systematic review methodology based exclusively on previously published literature, formal ethical approval was not required, as there was no direct involvement of human participants or access to identifiable personal data (Laothavorn et al., 2019). Despite this, ethical considerations remained central to the conduct of the review to ensure academic integrity, transparency, and responsible scholarship throughout all stages of the research process (Konttila et al., 2019). The review adhered to recognised standards of good research practice by relying solely on credible, peer-reviewed sources, thereby ensuring that the evidence base was robust, reliable, and appropriate for informing public health understanding and policy (Konttila et al., 2019).
All original authors were appropriately acknowledged through accurate and consistent citation to prevent plagiarism and to respect intellectual property. Care was taken to represent study findings faithfully, avoiding selective reporting or misinterpretation of results (Laothavorn et al., 2019). Where limitations were identified within individual studies, these were clearly acknowledged to provide a balanced and critical synthesis of the evidence rather than overstating conclusions (Konttila et al., 2019). Transparency was further supported through detailed documentation of the search strategy, inclusion and exclusion criteria, data extraction procedures, and quality appraisal processes, enabling the review to be reproducible and open to scrutiny (Konttila et al., 2019).
Ethical sensitivity was exercised when discussing issues related to child development and socio-economic disadvantage (Konttila et al., 2019). Language was carefully chosen to avoid stigmatisation of children, families, or communities, recognising the structural and contextual factors that influence developmental outcomes (Laothavorn et al., 2019). By maintaining objectivity, clarity, and respect throughout the review process, the study upholds ethical research standards while contributing meaningful and socially responsible insights to the evidence base informing public health and child development practice (Laothavorn et al., 2019).
[bookmark: _Toc219199514]3.11 Chapter Summary
This chapter detailed the methodological framework guiding the systematic review of risk factors associated with developmental delays among children aged 5–12 years in England. Grounded primarily in a positivist philosophy with elements of critical realism, the study adopted a deductive approach and a PRISMA-informed systematic review design. Clear inclusion and exclusion criteria ensured relevance and rigour, while a comprehensive search strategy across multiple databases supported transparent evidence identification. Structured data extraction, validated quality appraisal tools, and narrative synthesis were employed to manage methodological heterogeneity and support robust interpretation. Ethical considerations, including transparency, accurate reporting, and sensitivity to child and socio-economic contexts, underpinned the review, ensuring academic integrity and responsible research practice throughout.




















[bookmark: _Toc219199515]Chapter 4: Results
[bookmark: _Toc219199516]4.1 Introduction 
This chapter presents the findings of the systematic review exploring risk factors associated with developmental delays among children aged 5–12 years in England. The results are structured to reflect the systematic selection and synthesis of evidence in line with the review objectives. An overview of the study selection process is first provided using the PRISMA framework, followed by a summary of the characteristics of the included studies. The chapter then synthesises key findings relating to biological, environmental, and socio-economic risk factors, as well as reported intervention outcomes. This structured presentation ensures transparency and provides a clear foundation for the discussion of implications for public health policy and practice in the subsequent chapter.
[bookmark: _Toc219199517]4.2 Study Selection Process Using PRISMA Guidelines 
The study selection process followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines to ensure transparency and methodological rigour. The initial database searches across PubMed, PsycINFO, Google Scholar, and Web of Science yielded a substantial number of records. After the removal of duplicate entries using reference management software, titles and abstracts were screened against the predefined inclusion and exclusion criteria (Innocenti et al., 2022). Studies that clearly did not focus on children aged 5–12 years, were not conducted in England, or did not examine developmental delays or associated risk factors were excluded at this stage.
Full-text screening was subsequently conducted for articles that met the initial eligibility criteria. Following this detailed assessment, a total of 10 peer-reviewed studies were selected for inclusion in the final synthesis. These studies met all inclusion criteria, provided sufficient methodological detail for quality appraisal, and addressed biological, environmental, and/or socio-economic risk factors relevant to developmental delays. The final sample of studies represented a range of research designs, including quantitative, qualitative, and mixed-methods approaches. The PRISMA-guided process ensured that the evidence base used for analysis was comprehensive, relevant, and systematically derived, thereby strengthening the credibility of the review’s findings (Innocenti et al., 2022).
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Figure 4.1: PRISMA Flow Chart
Figure 4.1 illustrates the PRISMA flow chart outlining the systematic search and study selection process undertaken for this review. The initial database search identified a total of 120 records, comprising 63 articles from PubMed, 38 from Web of Science, and 19 from Google Scholar. Following the removal of duplicates, 116 articles remained for screening. Title and abstract review led to the exclusion of 66 articles that did not meet the predefined inclusion criteria, resulting in 50 studies being retained for further consideration. Full-text assessment was then conducted on 18 articles, of which 8 were excluded due to reasons such as population age mismatch, lack of England-specific data, or insufficient methodological detail. Ultimately, 10 articles met all eligibility criteria and were included in the final systematic review. This structured selection process demonstrates adherence to PRISMA guidelines and ensures transparency, rigour, and reproducibility in the identification of relevant evidence.
[bookmark: _Toc210563214][bookmark: _Toc219199518]Table 4.1: Data Extraction 

	Study
Author’s
name/ year
	Objective/purpose
	Setting/
Sample
	Study design
	Strength
	Weakness
	Results /outcomes
	Conclusion

	Calder et al, 2022
	To determine the prevalence of Developmental Language Disorder (DLD) in school-aged children and identify associated prenatal and environmental risk factors at age 10 years.
	1,626 children aged 10 years from Generation 2 of the prospective Raine Study with available language assessment data.
	Cross-sectional analysis within a prospective cohort study.
	Large population-based sample; use of established diagnostic criteria for DLD; examination of prenatal and environmental risk factors.
	Cross-sectional design limits causal inference; findings limited to an Australian population; reliance on available language data may exclude some cases.
	Prevalence of DLD was 6.4% (n = 104). Of affected children, 33.7% had expressive deficits, 20.2% receptive deficits, and 46.2% receptive-expressive deficits. No significant sex difference observed. In utero exposure to smoke at 18 weeks gestation was associated with increased risk of DLD (OR = 2.56, CI = 1.23–5.35).
	Developmental Language Disorder is a relatively common condition in middle childhood. Prenatal exposure to smoking is a significant risk factor, highlighting the importance of early prevention strategies to inform public health and educational policy.

	Cheung et al, 2023
	To examine the prevalence of late talking (preschool language delay) and identify demographic, maternal, and child-related risk factors in an ethnically diverse, bilingual, and socio-economically deprived UK population.
	United Kingdom; Born in Bradford’s Better Start birth cohort; 712 children aged 2 years living in an ethnically diverse, predominantly bilingual, deprived area.
	Observational cohort study using secondary data analysis with hierarchical linear and logistic regression models.
	Large community-based cohort; UK setting; inclusion of multiple risk domains (demographic, maternal, distal and proximal child factors); use of validated language assessment tool (Oxford-CDI Short).
	Focus on children aged 2 years limits direct applicability to older age groups; reliance on parent-reported measures for some variables; findings may not generalise beyond deprived urban settings.
	Prevalence of late talking was 24.86%. Significant risk factors included male sex (OR 2.07), receptive vocabulary delay (OR 8.40), and parent-reported hearing concerns (OR 7.85). Protective factors included increased household size (OR 0.85) and older age (OR 0.82). Proximal child factors explained the greatest variance in expressive vocabulary (49.51%).
	Early language delay is common in ethnically diverse and deprived UK populations. Proximal child factors are stronger predictors of language delay than demographic variables, highlighting the importance of early identification and targeted support for vulnerable groups.

	Ogundele, 2016
	To evaluate the influence of socio-economic status on the distribution and types of behavioural disorders, including ADHD, among school-age children.
	North West of England; Community Paediatric Unit within a large NHS Foundation Trust; 201 school-age children referred over 22 months (Jan 2014–Oct 2015).
	Retrospective observational study using clinical record review and Index of Multiple Deprivation (IMD) 2015.
	England-specific NHS setting; use of a validated deprivation measure (IMD); focus on real-world clinical caseload; inclusion of family and social adversity data.
	Retrospective design; single-district sample limits generalisability; reliance on clinical records may result in incomplete data; no control group.
	Children from the most deprived deciles accounted for 39% of referrals, and 70% were from the most deprived quintiles. Prevalence in the most deprived decile (11.6/1000) was substantially higher than in affluent areas. High levels of family adversity were reported, including parental separation (24%), foster/adoption history (11%), and exposure to abuse or domestic violence (9%).
	Socio-economic deprivation is strongly associated with behavioural disorders in school-age children in the North West of England. Poverty-related chronic stressors appear to contribute significantly to behavioural and mental health difficulties, highlighting the need for integrated, multi-agency interventions.

	Guhn et al, 2020
	To examine how biological, socio-demographic, and socio-economic status (SES) factors at birth are associated with children’s emotional development and mental health outcomes during childhood.
	British Columbia, Canada; population-based linked datasets including healthcare, socio-economic, and survey data. Kindergarten cohort: 134,094 children (mean age 5.7 years). Administrative health records cohort: 89,404 children followed from ages 5–15 years.
	Population-based observational study using linked administrative and survey data analyses.
	Very large population-based sample; longitudinal follow-up across childhood; linkage of multiple high-quality datasets; examination of both behavioural ratings and clinically diagnosed mental health conditions.
	Conducted outside England context; observational design limits causal inference; reliance on administrative diagnostic codes may underrepresent undiagnosed conditions.
	Biological factors at birth (gestational age, birthweight) and maternal demographics were associated with emotional and mental health outcomes. Low SES was consistently linked to poorer outcomes, with adjusted odds of mental health conditions 25–39% higher among children from low-income families.
	Low socio-economic status is strongly associated with adverse emotional development and mental health outcomes in childhood. The findings reinforce poverty reduction as a critical public health priority for improving child mental health and developmental outcomes.

	Wright et al, 2023
	To identify molecular diagnoses and examine factors influencing diagnostic yield in children with severe, likely monogenic, difficult-to-diagnose developmental disorders using genomewide sequencing approaches.
	United Kingdom and Ireland; 13,449 probands from more than 13,500 families referred through 24 regional genetics services.
	Large-scale genomic observational study using exome sequencing, microarray analysis, and multivariable regression.
	Very large, clinically representative sample; use of advanced genomewide diagnostic techniques; standardised phenotypic data collection; robust statistical analysis of diagnostic predictors.
	Focused on severe monogenic disorders limits generalisability to broader developmental delays; resource-intensive methods; underrepresentation of some ethnic groups may affect equity of diagnostic yield.
	A molecular diagnosis was achieved in approximately 41% of probands. Pathogenic de novo variants accounted for 76% of diagnoses in parent–offspring trios. Diagnostic probability was lower in children born extremely prematurely, with in utero exposure to antiepileptic medication, maternal diabetes, or African ancestry. Recruitment as a parent–offspring trio significantly increased diagnostic likelihood (OR 4.70).
	Genomewide sequencing has substantial diagnostic utility for severe developmental disorders. Biological and perinatal factors influence diagnostic success, highlighting the need for equitable access to genomic services and consideration of early-life risk factors in diagnostic pathways.

	Masefield et al, 2021
	To develop and apply a strategy for identifying children with probable and potential developmental disabilities under the age of five using UK primary care records, and to examine how reliance on definitive diagnoses affects prevalence estimates.
	UK-based birth cohort (Born in Bradford); preschool-aged children (<5 years) with linked maternal and child sociodemographic and primary care data.
	Population-based cohort study using routinely collected primary care electronic health records (Read codes).
	Innovative two-part identification strategy capturing both probable and potential developmental disabilities; use of real-world primary care data; comparison with national and regional prevalence estimates; addresses under-ascertainment in early childhood.
	Reliance on diagnostic coding accuracy in primary care records; potential misclassification of developmental conditions; findings may not be fully generalisable beyond similar UK urban, deprived populations.
	Identified 83 children with diagnosed disability conditions and 394 with potential disability indicators, with overlap in 44 cases. Combined prevalence was 490 per 10,000 children, exceeding the UK estimate for under-fives (468 per 10,000) and aligning with Bradford estimates. Results indicate substantial underestimation when only definitive diagnoses are used.
	Estimating developmental disability prevalence based solely on definitive diagnoses underestimates true need among preschool children. Including probable and potential disability indicators enables earlier identification, more accurate prevalence estimates, and improved planning for family support and services.

	Williams et al, 2018
	To examine 40 years of Child Development Centre (CDC) activity, referral patterns, and assessment outcomes at Northampton General Hospital from 1974 to 2014.
	UK hospital-based Child Development Centre, Northampton General Hospital; 3,786 children assessed between 1974 and 2014, with detailed review of preschool referrals, particularly 2005–2014.
	Retrospective longitudinal service evaluation using multiple datasets (published report, internal audit, and medical record review).
	Long-term dataset spanning four decades; rare and comprehensive UK CDC database; captures changes in referral trends and diagnostic focus over time; relevant for service planning and policy.
	Single-centre study limits generalisability; reliance on historical records with potential inconsistency in diagnostic categories; observational design limits causal inference.
	Male-to-female ratio was 2.8:1 (2005–2014). Referrals for behavioural difficulties increased from 10% to 17.8%, and referrals for social/communication problems rose from 10% to 26.7%. Referrals for developmental delay decreased from 22.2% to 12% between 2004 and 2014. Recommended referral rate was 6.5 per 1,000 preschool children.
	CDC referral patterns and assessment outcomes have changed substantially over time, reflecting a shift toward preschool assessment and increased recognition of behavioural and social communication difficulties. Services must adapt to evolving diagnostic profiles and increasing demand.

	Gibbard et al, 2024
	To compare the effectiveness of standard parent-based intervention and enhanced parent-based intervention on language outcomes and parental activation among young children with speech, language and communication needs from socially disadvantaged populations.
	Multicentre community and healthcare settings; 155 children (mean age 27.5 months) with expressive vocabulary ≤40 words and their parents, living in socially disadvantaged areas.
	Clustered, blinded randomised controlled trial.
	Robust experimental design; focus on socially disadvantaged populations; inclusion of parent activation as an outcome; use of validated language assessment tools; follow-up at post-intervention and 6 months.
	Variability in intervention attendance; wide confidence intervals for some language outcomes; limited generalisability beyond early childhood and disadvantaged settings; indirect intervention may dilute intensity of effects.
	Both groups showed significant improvements in sentence length over time (p < 0.05). Vocabulary and expressive language outcomes were variable. Enhanced PBI showed more favourable effect sizes where parents attended sessions. Parental activation increased significantly in both groups, with a moderate effect favouring enhanced PBI (Hedges’ G 0.37).
	Supporting caregivers through enhanced parent-based interventions may facilitate early language development in socially disadvantaged populations. Parental engagement appears central to intervention effectiveness, highlighting the importance of empowerment-focused public health strategies.

	Hernández-Alava and Popli, 2017
	To estimate a dynamic model of child development examining cognitive and noncognitive abilities and the role of parental investment from birth to age seven.
	UK-wide nationally representative Millennium Cohort Study; children followed longitudinally from birth to 7 years of age.
	Longitudinal cohort study using dynamic factor modelling.
	Large, nationally representative dataset; longitudinal design captures developmental trajectories; simultaneous modelling of cognitive and noncognitive abilities; advanced statistical modelling of parental investment effects.
	Reliance on secondary data limits control over measures; potential measurement error in parental investment indicators; observational design limits causal inference.
	Significant self-productivity effects were observed in both cognitive and noncognitive development, indicating that earlier abilities predict later outcomes. Parental investment activities at home had a significant positive effect, with two distinct latent investment factors showing differential impacts on cognitive and noncognitive abilities.
	Child development is shaped by dynamic, cumulative processes in which early abilities and parental investment play a critical role. Findings underscore the importance of early family-based support as a modifiable factor influencing developmental trajectories.

	Dockrell et al, 2017
	To compare the views of teachers and speech and language therapists regarding speech, language and communication needs (SLCN) and associated difficulties in school-age children.
	England; 170 participants comprising education professionals (teachers) and speech and language therapists working in school and clinical settings.
	Cross-sectional survey using categorical responses and Likert-scale measures.
	Inclusion of multiple professional perspectives; national sample; comparison between SLTs in different work settings; addresses practical challenges in identification and support of SLCN in schools.
	Self-reported data may be subject to response bias; cross-sectional design limits causal interpretation; findings dependent on participants’ self-assessed knowledge and experience.
	Few differences were found between SLTs working in schools and clinics. However, substantial differences were observed between teachers and SLTs. Teachers were less familiar with SLCN terminology and less able to differentiate speech from language difficulties, but demonstrated awareness of associated academic and behavioural difficulties, particularly in reading and writing. Over 50% of education professionals reported receiving no formal training in SLCN.
	Differences in professional knowledge and terminology may hinder early identification of SLCN in school-age children. Improved training, shared frameworks, and practical identification tools are needed to support collaborative approaches and better address children’s language-related learning needs.



[bookmark: _Toc219199519]4.3 Thematic Analysis
[bookmark: _Toc219199520]4.3.1 Theme 1: Biological and Perinatal Risk Factors Influencing Developmental Delays
Biological and perinatal factors emerged as significant contributors to developmental delays across the reviewed literature, particularly in relation to language, cognitive, and behavioural outcomes. Prenatal exposures and early-life biological vulnerabilities were consistently associated with increased developmental risk. Calder et al. (2022) demonstrated that in utero exposure to maternal smoking significantly increased the likelihood of Developmental Language Disorder (DLD) at age 10, highlighting the long-term consequences of prenatal health behaviours. Similarly, Wright et al. (2023) identified prematurity, maternal diabetes, and prenatal exposure to antiepileptic medication as factors associated with reduced diagnostic yield and poorer developmental outcomes in children with severe developmental disorders. These findings reinforce the importance of early biological environments in shaping developmental trajectories.
Beyond prenatal exposures, child-specific biological characteristics also played a critical role. Cheung et al. (2023) identified male sex, receptive language delay, and hearing concerns as strong predictors of early language delay in a UK cohort, with proximal child factors explaining the largest proportion of variance in expressive vocabulary. Comparable findings were reported by Guhn et al. (2020), where low birth weight and gestational age were associated with poorer emotional and mental health outcomes across childhood. Hernández-Alava and Popli (2017) further demonstrated that early cognitive and noncognitive abilities exhibit strong self-productivity effects, meaning early biological disadvantages can compound over time. Collectively, these studies suggest that biological risk factors rarely operate in isolation but interact dynamically with subsequent experiences, underscoring the importance of early identification, antenatal prevention strategies, and postnatal monitoring within public health systems.
[bookmark: _Toc219199521]4.3.2 Theme 2: Socio-Economic Disadvantage and Environmental Influences on Development
Socio-economic disadvantage was one of the most consistently reported risk factors for developmental delays, affecting language, behavioural, and emotional outcomes across childhood. Ogundele (2016) found a disproportionate burden of behavioural disorders among children from the most deprived communities in the North West of England, with prevalence rates dramatically higher than in affluent areas. Chronic poverty-related stressors, including family instability and exposure to adversity, were frequently observed, reinforcing the link between deprivation and developmental vulnerability. Guhn et al. (2020) similarly demonstrated that low household income was associated with 25–39% higher odds of childhood mental health conditions, positioning poverty as a central public health determinant.
Environmental influences within the home further shaped developmental outcomes. Hernández-Alava and Popli (2017) showed that parental investment activities, such as engagement in learning and interaction, had a significant positive effect on both cognitive and noncognitive development, partially buffering socio-economic risk. Cheung et al. (2023) reported that increased household size acted as a protective factor against early language delay, suggesting that social interaction opportunities within families may mitigate disadvantage. However, Dockrell et al. (2017) highlighted systemic environmental barriers within educational settings, including limited teacher training in speech and language needs, which may exacerbate developmental difficulties in disadvantaged populations. Together, the evidence indicates that socio-economic disadvantage operates through both material deprivation and reduced access to supportive environments, emphasising the importance of multi-level public health interventions addressing poverty, housing, education, and family support.
[bookmark: _Toc219199522]4.3.3 Theme 3: Patterns and Types of Developmental Delays in School-Aged Children
The reviewed studies highlighted distinct patterns in the types of developmental delays most frequently identified in childhood, particularly language, behavioural, and social communication difficulties. Calder et al. (2022) reported that DLD affected 6.4% of school-aged children, with mixed receptive-expressive language difficulties being the most prevalent subtype. This aligns with findings from Williams et al. (2018), which showed a marked increase over time in referrals for behavioural and social communication problems within UK Child Development Centres, alongside a decline in referrals labelled solely as “developmental delay.” These trends suggest increasing diagnostic specificity and greater recognition of complex developmental profiles.
Behavioural and emotional difficulties were also prominent. Ogundele (2016) identified high rates of ADHD and disruptive behaviours among children from deprived backgrounds, often co-occurring with social adversity. Guhn et al. (2020) similarly found strong associations between early disadvantage and later anxiety, hyperactivity, and aggression. Importantly, Dockrell et al. (2017) emphasised that language difficulties frequently co-occur with literacy and behavioural challenges in school-aged children, complicating identification and support. These findings highlight the multidimensional nature of developmental delays, where language, cognition, and behaviour intersect. A reliance on single diagnostic categories may therefore underestimate complexity, reinforcing the need for holistic assessment approaches within education and healthcare systems.
[bookmark: _Toc219199523]4.3.4 Theme 4: Early Identification, Intervention, and Public Health Approaches
Early identification and intervention emerged as central mechanisms for improving developmental outcomes, particularly for vulnerable populations. Masefield et al. (2021) demonstrated that relying solely on definitive diagnoses substantially underestimates the prevalence of developmental disabilities in early childhood. By incorporating indicators of potential disability within primary care records, more children at risk were identified, enabling earlier support. This has direct implications for public health planning, as delayed recognition may limit access to timely interventions.
Intervention-focused evidence further supports early action. Gibbard et al. (2024) showed that parent-based interventions, particularly enhanced models that increase caregiver activation, can improve language outcomes among children from socially disadvantaged backgrounds. Although outcome variability was noted, parental engagement consistently emerged as a key mechanism of change. Hernández-Alava and Popli (2017) similarly demonstrated that early parental investment has cumulative benefits across childhood. However, Dockrell et al. (2017) identified workforce-level gaps, with many teachers lacking training in speech and language needs, potentially limiting early identification within schools. Together, these findings support a public health approach that integrates early surveillance, family-centred interventions, workforce training, and equitable access to services. Addressing developmental delay, therefore, requires coordinated action across health, education, and social care to reduce inequalities and optimise developmental trajectories for children aged 5–12 years.
[bookmark: _Toc219199524]4.4 Chapter Summary
This chapter presented the results of the systematic review examining risk factors associated with developmental delays among children aged 5–12 years in England. Using a PRISMA-guided selection process, ten peer-reviewed studies were included, representing diverse methodologies and settings. The findings were synthesised thematically, identifying biological and perinatal factors, socio-economic disadvantage, and environmental influences as key contributors to developmental vulnerability. Language, behavioural, and social communication difficulties emerged as the most prevalent developmental patterns, often co-occurring and shaped by cumulative risk exposure. Evidence also highlighted the importance of early identification, parental engagement, and targeted interventions, particularly for disadvantaged populations. Overall, the results underscore the multidimensional nature of developmental delays and the need for integrated, equity-focused public health and educational strategies.






[bookmark: _Toc219199525]Chapter 5: Discussion 
[bookmark: _Toc219199526]5.1 Introduction
This chapter presents the findings of the systematic review in relation to the research question, aims, and objectives, with a focus on the primary risk factors associated with developmental delays among children aged 5 to 12 years in England, and the role of a public health approach in improving outcomes. The discussion integrates evidence from the reviewed studies to interpret key themes, including biological and perinatal influences, socio-economic and environmental determinants, patterns of developmental delay, and the impact of early identification and intervention strategies. By situating the findings within the wider literature and current public health frameworks, this chapter highlights how developmental delays arise from complex, interacting risk factors rather than single causes. Attention is given to inequalities affecting vulnerable children and how early, coordinated, and preventive interventions across health, education, and social care can mitigate long-term adverse outcomes. The chapter also considers implications for policy, practice, and future research to strengthen early support systems and reduce developmental inequalities in England.
[bookmark: _Toc219199527]5.2 Discussion of Themes
[bookmark: _Toc219199528]Theme 1: Biological and Perinatal Risk Factors Influencing Developmental Delays
Biological and prenatal risk factors identified across this body of literature show strong consistency, with convergence rather than contradiction across high-quality studies. Jia et al. (2023) demonstrated that prenatal lead exposure significantly increased the risk of cognitive developmental delay by age two, particularly among children with heightened genetic susceptibility. This finding closely aligns with Calder et al. (2022), who identified prenatal maternal smoking as a significant risk factor for Developmental Language Disorder, and Wright et al. (2023), who reported poorer developmental outcomes following prenatal exposure to antiepileptic medication and maternal metabolic conditions. Collectively, these studies suggest a shared biological pathway whereby prenatal environmental insults disrupt early neurodevelopment, with genetic vulnerability amplifying both severity and persistence of outcomes. This pattern supports the self-productivity framework proposed by Hernández-Alava and Popli (2017), emphasising that early biological disadvantage compounds over time.
Evidence relating to perinatal and neonatal characteristics further reinforces this integrated interpretation of developmental risk. Yang et al. (2023) identified male sex, advanced maternal age, multiple births, neonatal injury, abnormal body mass index, and microcephaly as significant predictors of early developmental delay. These findings closely parallel those of Cheung et al. (2023), who reported male sex and proximal child factors as strong predictors of early language delay in a UK cohort. Similarly, Guhn et al. (2020) demonstrated that low birth weight and shorter gestational age were associated with poorer emotional and mental health outcomes throughout childhood. Together, these studies highlight the central role of biological vulnerability at birth in shaping developmental trajectories. Importantly, both Yang et al. (2023) and Guhn et al. (2020) identified socio-economic status as a key modifying factor, capable of exacerbating or partially buffering biological risk.
Longitudinal evidence from Zhang et al. (2025) integrates seamlessly with these findings, demonstrating that children born small for gestational age experience significantly elevated risks of neurodevelopmental and socioemotional difficulties. These risks were particularly pronounced in the presence of maternal undernutrition, inappropriate gestational weight gain, prematurity, and neonatal respiratory distress. Such findings closely mirror perinatal risk patterns reported by Wright et al. (2023) and Guhn et al. (2020), confirming that early growth restriction and neonatal complications initiate vulnerabilities that persist into early childhood. Taken together, the evidence demonstrates that biological and perinatal risks interact cumulatively with genetic and socio-economic factors. This underscores the importance of antenatal care, maternal nutrition, environmental protection, and early developmental surveillance within effective public health strategies.
[bookmark: _Toc219199529]Theme 2: Socio-Economic Disadvantage and Environmental Influences on Development
Socio-economic disadvantage consistently emerges as a powerful determinant of developmental outcomes, and the additional evidence further reinforces the multi-layered mechanisms outlined in this theme. Playford et al. (2017) extend earlier findings by demonstrating that while fetal environment partially mediates the relationship between low parental education and developmental difficulties, particularly in hearing, language, fine motor, and social development, the postnatal environment explains most socio-economic gradients. This aligns closely with Ogundele’s (2016) observation that children in deprived Northwest England communities experience substantially higher behavioural disorder prevalence, suggesting that environmental stressors persist beyond birth. Similarly, Doulabi et al. (2017) confirm a statistically significant association between low SES and developmental delay in Iranian preschool children, even after controlling for risk factors, highlighting the cross-cultural consistency of this relationship. Together, these studies corroborate Guhn et al.’s (2020) findings that poverty elevates the odds of childhood mental health conditions, positioning socio-economic disadvantage as both a biological and social risk operating across early life stages.
Comparatively, the literature also underscores the moderating role of environmental supports within families and communities. Hernández-Alava and Popli (2017) demonstrated that parental investment can buffer socio-economic risk, a finding echoed by Playford et al. (2017), who showed that postnatal environments remain pivotal even when fetal factors are considered. Cheung et al.’s (2023) identification of larger household size as protective against language delay resonates with Paat et al. (2024), who, using a socio-ecological framework, found that parent–child closeness, food security, and parental knowledge of community resources positively influenced adolescents’ self-regulation. However, Paat et al. (2024) also revealed subgroup differences, indicating that disadvantage interacts with disability type, echoing Dockrell et al.'s (2017) concerns about systemic educational barriers. 
[bookmark: _Toc219199530]Theme 3: Patterns and Types of Developmental Delays in School-Aged Children
The evidence reviewed under Theme 3 demonstrates clear patterns in the types of developmental delays identified in school-aged children, particularly a shift away from broad classifications toward more specific diagnostic categories. Calder et al. (2022) identified developmental language disorder (DLD), especially mixed receptive–expressive profiles, as one of the most prevalent developmental difficulties, a finding that aligns with Zablotsky et al.’s (2019) national data showing rising prevalence of autism spectrum disorder, ADHD, and intellectual disability alongside a decline in diagnoses labelled as “other developmental delay.” This parallel trend supports Williams et al.’s (2018) observation that referrals are increasingly focused on behavioural and social communication difficulties rather than non-specific developmental delay. Collectively, these findings suggest that improved diagnostic frameworks and awareness have enhanced recognition of complex developmental presentations, rather than reflecting a true reduction in developmental vulnerability.
Comparatively, service access and diagnostic timing emerge as critical factors influencing developmental trajectories. Twardzik et al. (2018) demonstrated that children whose primary diagnosis shifted from developmental delay to a more specific disability after age five were significantly more likely to require school-based special education, particularly when service gaps occurred during transition from early intervention. This finding complements Dockrell et al.’s (2017) assertion that language difficulties often co-occur with behavioural and literacy challenges, increasing support needs if early identification is disrupted. Furthermore, Ogundele (2016) and Guhn et al. (2020) highlighted how behavioural and emotional difficulties, such as ADHD and anxiety, frequently co-exist with language and social communication problems, especially among disadvantaged children. In comparison, Zablotsky et al. (2019) reported demographic variations in prevalence, indicating that socio-economic and healthcare access factors shape identification patterns. Overall, these studies collectively emphasise that developmental delays are multidimensional and dynamic, reinforcing the importance of timely, continuous, and holistic assessment systems to prevent escalation of difficulties across the school years.
[bookmark: _Toc219199531]Theme 4: Early Identification, Intervention, and Public Health Approaches
Early identification is consistently shown to be a cornerstone of effective public health responses to developmental delay, and the additional literature strengthens the arguments outlined in this theme. Masefield et al. (2021) demonstrated that surveillance approaches incorporating early indicators capture a wider at-risk population than diagnosis-based systems alone. This aligns closely with Raspa et al. (2015), who found that parents are often the first to recognise developmental concerns, yet their ability to act is strongly shaped by professional responses. Parents encountered either proactive providers who used tools and made referrals or passive “wait and see” approaches that delayed access to services (Raspa et al., 2015). Similarly, Lipkin et al. (2020) advocate for universal developmental surveillance at every health supervision visit, combined with standardised screening at key ages, reinforcing the idea that early identification should be systematic rather than reactive. Together, these studies highlight a shared concern: inconsistent surveillance practices risk delayed recognition, particularly among vulnerable children, undermining the benefits of early intervention.
Comparative evidence further supports integrated, multi-level intervention strategies. Barger et al. (2018) showed that children who received both developmental monitoring and developmental screening were significantly more likely to access early intervention services than those receiving either approach alone, directly supporting Lipkin et al.’s (2020) universal surveillance model. These findings complement Gibbard et al.’s (2024) evidence that parent-based interventions, particularly those enhancing caregiver engagement, can improve language outcomes in disadvantaged populations. However, Raspa et al. (2015) noted that parents often lacked clarity about how and why to act early, suggesting gaps in public health messaging. This mirrors Dockrell et al.’s (2017) identification of workforce training deficits that limit early recognition within schools. Overall, the literature converges on the need for coordinated public health approaches that integrate parental awareness, professional training, routine surveillance, and equitable access to early intervention services to optimise developmental trajectories and reduce long-term inequalities.
[bookmark: _Toc219199532]5.3 Top of FormChapter Summary
This chapter critically discussed the findings of the systematic review in relation to the research aims, highlighting how developmental delays among children aged 5–12 years in England arise from complex and interacting risk factors. Biological and perinatal vulnerabilities, including prenatal exposures and early birth characteristics, were shown to interact with socio-economic disadvantage and environmental conditions, compounding developmental risk over time. The discussion emphasised that developmental delays are multidimensional, commonly involving overlapping language, behavioural, and socio-emotional difficulties rather than isolated conditions. Evidence consistently supported the value of early identification, parental engagement, and timely intervention in mitigating adverse outcomes, particularly for disadvantaged children. Overall, the chapter underscored the importance of integrated, equity-focused public health approaches across health, education, and social care to reduce developmental inequalities and improve long-term outcomes.
[bookmark: _Toc219199533]Chapter 6: Conclusion
[bookmark: _Toc219199534]6.1 Introduction
This dissertation set out to assess the primary risk factors associated with developmental delays among children aged 5 to 12 years in England, with a particular focus on how a public health approach can improve outcomes for vulnerable children. Using a systematic review methodology, the study synthesised evidence relating to biological, environmental, and socio-economic determinants of developmental delay, patterns of developmental vulnerability in middle childhood, and the effectiveness of early identification and intervention strategies. This concluding chapter draws together the key findings, reflects on the effectiveness of the research approach, highlights the contribution of the study to existing knowledge, and offers evidence-informed recommendations for policy, practice, and future research.
[bookmark: _Toc219199535]6.2 Overall Conclusions in Relation to the Research Question
In response to the central research question: what are the primary risk factors associated with developmental delays in children aged 5 to 12 years in England, and how can a public health approach improve outcomes for vulnerable children? This systematic review concludes that developmental delays arise from complex, cumulative, and interacting risk factors rather than single causal influences. Biological and perinatal vulnerabilities, including prenatal exposures, low birth weight, prematurity, and early neonatal complications, were consistently associated with later developmental difficulties. However, these risks were rarely deterministic in isolation. Instead, their impact was significantly shaped by socio-economic disadvantage, environmental stressors, and access to supportive resources across childhood.
The review further demonstrated that children growing up in socio-economically disadvantaged contexts face disproportionately higher risks of developmental delay, particularly in language, behaviour, and socio-emotional domains. Factors such as low parental education, household poverty, limited access to services, and adverse home or neighbourhood environments were shown to exacerbate early biological vulnerabilities and restrict opportunities for developmental recovery. Importantly, protective factors, including parental engagement, supportive family relationships, and access to early intervention services, were found to moderate risk and improve developmental trajectories.
From a public health perspective, the findings clearly indicate that early identification and intervention play a pivotal role in mitigating developmental delays and reducing long-term inequalities. Universal developmental surveillance, combined with targeted screening and timely referral pathways, was consistently associated with improved access to support services and better developmental outcomes. The evidence supports the conclusion that a coordinated, preventive, and equity-focused public health approach, integrating health, education, and social care, is essential to improving outcomes for children aged 5 to 12 years, particularly those most vulnerable to cumulative disadvantage.
[bookmark: _Toc219199536]6.3 Reflection on the Effectiveness of the Research Approach
The systematic review methodology adopted in this study proved effective in addressing the research aims and objectives. By employing a PRISMA-informed approach, the review ensured transparency, rigour, and reproducibility in study selection and synthesis. The use of clearly defined inclusion and exclusion criteria allowed for a focused examination of evidence relevant to school-aged children in England, addressing an acknowledged gap in the literature that has traditionally prioritised early childhood development.
The narrative synthesis approach was particularly appropriate given the methodological heterogeneity of the included studies, which ranged from longitudinal cohort studies to cross-sectional analyses and intervention evaluations. This approach enabled the integration of diverse forms of evidence while preserving the contextual richness necessary to understand developmental processes within real-world settings. The use of validated quality appraisal tools further strengthened the reliability of the conclusions drawn.
Nevertheless, the review also highlighted inherent limitations associated with systematic reviews. Variability in outcome measures, diagnostic criteria, and study designs limited direct comparability across studies. In addition, while the review focused on evidence relevant to England, some included studies drew on international data, which, although conceptually transferable, may differ in terms of service structures and policy contexts. Despite these limitations, the overall methodological approach was effective in synthesising robust evidence and generating meaningful conclusions aligned with the research question.
[bookmark: _Toc219199537]6.4 Emerging Insights and Unanticipated Reflections
While the findings broadly aligned with existing developmental theory, the review raised several important insights. One notable observation was the relative neglect of middle childhood within developmental surveillance systems compared to early childhood. Although early years interventions are well established, evidence suggests that developmental vulnerabilities often persist, emerge, or intensify during the school years, particularly in relation to language, behaviour, and mental health. This underscores the need for sustained monitoring beyond the early years.
Another key insight was the dynamic nature of developmental delay classifications. The review highlighted a shift from broad, non-specific labels toward more precise diagnoses such as developmental language disorder, autism spectrum disorder, and attention-deficit/hyperactivity disorder. While this reflects improved diagnostic awareness, it also raises concerns regarding service transitions, as delays in reclassification or access to appropriate support can increase educational and social difficulties.
The findings also reinforced the critical role of parental perception and professional responsiveness in shaping access to early intervention. Inconsistent professional practices and “wait and see” approaches were shown to delay support, particularly for families facing socio-economic barriers. This insight highlights the importance of workforce training and public health messaging in ensuring equitable developmental surveillance.
[bookmark: _Toc219199538]6.5 Recommendations for Policy and Practice
Based on the findings of this review, several recommendations can be proposed to strengthen public health responses to developmental delay. These recommendations are framed as evidence-informed suggestions rather than prescriptive instructions.
First, developmental surveillance should be strengthened across the full span of childhood, including the primary school years. Public health systems may benefit from embedding routine developmental monitoring within school health services and educational settings, ensuring that emerging difficulties are identified early rather than waiting for crisis-driven referrals.
Second, greater integration between health, education, and social care services is suggested. Multi-agency collaboration can reduce fragmentation, improve information sharing, and ensure that children and families receive coordinated support tailored to their needs. This is particularly important for children experiencing cumulative disadvantage.
Third, targeted support for disadvantaged families should be prioritised. Public health strategies that address broader social determinants—such as poverty, housing instability, and parental education—are likely to have indirect but substantial benefits for child development. Enhancing parental engagement through accessible information, culturally sensitive services, and community-based interventions may further strengthen protective factors.
Finally, investment in workforce development is recommended. Training teachers, health visitors, and primary care professionals to recognise early signs of developmental difficulty and respond appropriately may reduce delays in identification and improve referral pathways.
[bookmark: _Toc219199539]6.6 Recommendations for Future Research
This study also highlights several directions for future research. Longitudinal studies focusing specifically on middle childhood are needed to better understand how developmental delays evolve and how early risks interact with later environmental influences. Future research could also explore the effectiveness of school-based developmental interventions and the role of educational settings in early identification.
Additionally, there is a need for research that examines the lived experiences of children and families navigating developmental services, particularly those from disadvantaged backgrounds. Qualitative studies could provide valuable insight into barriers to access, parental decision-making, and service responsiveness. Further investigation into the long-term outcomes of public health-led developmental surveillance models would also strengthen the evidence base for policy reform.
[bookmark: _Toc219199540]6.7 Contribution to Knowledge and Final Remarks
This dissertation contributes to existing knowledge by synthesising evidence on developmental delays specifically within the 5 to 12-year age group, a period often overlooked in developmental research and policy. By adopting a public health lens, the study moves beyond individual-level explanations and highlights the structural, environmental, and systemic factors shaping developmental outcomes. The findings reinforce the importance of early, integrated, and equity-focused approaches to developmental support.
In conclusion, developmental delays among school-aged children in England represent a significant public health concern with long-term implications for education, health, and social wellbeing. Addressing these challenges requires sustained commitment to prevention, early identification, and intervention across childhood. By highlighting the interconnected nature of risk and resilience, this research underscores why developmental surveillance and support in middle childhood matter—and why a public health approach is essential to reducing inequalities and improving outcomes for vulnerable children.
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