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[bookmark: _Toc215195776]Abstract

The purpose of the study was to synthesize and critically review the latest literature on Autism Spectrum Disorder (ASD) in children aged between 2 and 8 years old, including early diagnosis, intervention programs, genetic and environmental factors, and parental experiences. This study aimed to provide a current understanding of ASD in early childhood, identify gaps in existing practice and knowledge, and offer evidence-based suggestions to health and social care professionals, educators, policymakers, and researchers. Early intervention and diagnosis of ASD are pivotal to optimizing the developmental milieu, and hence the study is of great importance to modern health and social care settings. The secondary research design was selected, involving a systematic literature search of peer-reviewed articles published between 2014 and 2024. A search was conducted in academic databases, including PubMed, PsycINFO, ERIC, Scopus, and Google Scholar, using targeted keywords related to ASD in young children, early diagnosis of autism, and parent-mediated interventions. The chosen articles were discussed using a thematic approach to identify common patterns and emerging trends in four key spheres: early diagnosis, intervention effectiveness, biological and environmental factors, and parental experiences. The results showed that early diagnosis remains crucial in enhancing developmental outcomes; however, significant disparities persist based on cultural, socioeconomic, and geographical factors. The interventions, especially the behavioural interventions and parent-mediated programmes, were mostly effective with variable long-term implications due to accessibility and family participation. ASD is associated with a complex interaction of genetic factors, neurological variations, and environmental factors. Parents and caregivers are faced with significant emotional, financial and social difficulties, which necessitate a level of comprehensive support systems. They were limited by the value of access to culturally diverse studies and differences in the reporting of interventions, which could impact the external validity of the results. On the insights, several recommendations have been made, such as enhancing universal screening, increasing access to evidence-based interventions, advancing interdisciplinary research of gene-environment interactions, and parental support. These steps aim to enhance clinical practice, inform policy, and guide future research in a health-social care setting.
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[bookmark: _Toc215195777]Chapter 1: Introduction

[bookmark: _Toc215195778]1.1 background of study

Autism spectrum disorder (ASD) is a severe and permanent neurodevelopmental disorder, frequently characterized by lifelong deficits in social interaction, communication, and repetitive behaviours (American Psychiatric Association, 2024). Children with ASD can become weak in verbal and non-verbal communication, have no ability to build relationships, and develop other peculiarities of behaviour such as arm movements or one-sided interests. Such issues may influence the life of a child in terms of studying, playing, communicating with other children, and relatives (National Institute of Mental Health, 2024).
The first years, especially the age of 2 to 8, are said to be a critical time in the development of a child (Raising Children Network, 2023). At this level, the brain can be very plastic, and therefore it is at this time that developmental disorders that can be classified as such could be identified early and treated early so as to avoid the full scale of developmental disorders, in this case, ASD. It has been scientifically proven that the earliest possible diagnosis and specific intervention plans may greatly enhance the results of the progress in such issues as communicative abilities, socialization, and functional capacity (McCarty & Frye, 2020). The sooner the intervention is performed, the higher the chances of positive long-term development.
In the past ten years, more and more academic and clinical studies have been working on autism in younger children (Russell et al., 2022). These researchers have discussed numerous topics, among which are early screening instruments, behavioural and educational interventions, biological and environmental risk factors, and psychosocial effects on families. The rationale for this increased research interest is a wider awareness of the role of early support and diverse experiences of children with autism. Nevertheless, with such developments, there are still numerous gaps in the literature. Specifically, cross-culturally sensitive diagnostic tools, detailed longitudinal studies of the success of early interventions, and studies that contain minority groups are required.
Moreover, autism is increasing in the world. Recent estimations show that about 1 in 31 of children in the United States has ASD, which is a massive leap compared to the last decades (CDC, 2025). This pattern has increased the need for early diagnosis, support structures, and awareness among policy aims and goals. The increasing prevalence of ASD among children poses the need to have a more in-depth knowledge regarding the disorder during early childhood and the need to harmoniously involve health practice professionals, educators, researchers, and policymakers to support such children to achieve effective outcomes.

[bookmark: _Toc215195779]1.2 Problem Statement

In recent years, research into Autism Spectrum Disorder (ASD) has improved dramatically, especially about early diagnosis and intervention (Qin et al., 2024). There are still several outstanding issues that are slowing down development. Among the major problems is the lack of uniformity in conducting medical diagnostics among different territories and social classes. The restriction of an exact diagnosis to geographic location, healthcare infrastructure, and parental awareness factors has resulted inin late or absent diagnosis in many cases.
In addition, disagreement persists both in the research and clinical communities on the best intervention approaches towards ASD in young children. Despite the existence of various interventions, including behavioral therapies, speech therapies, and occupational therapies, among others, which are widely accepted and used, their benefits are not standardized, as evidence has remained weak on the effectiveness of such interventions in the long term.
The other large literature gap also lies in the lack of exploration of the lived experiences of families and caretakers of autistic children. Financial burdens, emotional difficulties, and parental stress are often underrepresented in academic circles. In addition, most of these studies have a narrow perspective as they do not incorporate an integrated view that incorporates the genetic, environmental, therapeutic, and social aspects of autism in early childhood. This discontinuous knowledge limits the formulation of diverse, evidence-based strategies and comprehensive systems of support to young children with ASD and their families.

[bookmark: _Toc215195780]1.3 Aim of Research

This research study will focus on identifying the central themes that have been captured in the current body of literature available on autism in children between 2-8 years old, which have been published between 2014-2024. This study aims to provide a more comprehensive understanding of current trends, issues, and perspectives in ASD research related to younger children, as they will receive the same level of attention through a thematic analysis of secondary data.

[bookmark: _Toc215195781]1.4 Objectives of the Research

The objectives upon which this study is based include the following:

· To analyze and discuss major themes in recent literature (of the past 10 years) on autism in small children.
· To examine the dynamics of early diagnosis, intervention, and effectiveness thereof.
· To understand how genetic, neurological, and environmental factors play a part in the development of ASD.
· To find the issues encountered by parents and guardians of autistic children.
· To identify an existing research gap and point out the directions of future research.

[bookmark: _Toc215195782]1.5 Research Questions

According to the aims, the study will tackle the following research questions:

1. What are the literature themes of autism among young children between 2014 and 2024?
2. Which are commonly used early diagnosis techniques and intervention methods, and how efficacious are they?
3. What are the genetic, neurological, and environmental influences in the development of ASD in children?
4. What are the issues that parents and caregivers of autistic children encounter?
5. What are the gaps in the literature that remain to be filled?

[bookmark: _Toc215195783]1.6 Significance of the Study

This study would be of fundamental importance to all the stakeholders of the Autism Spectrum Disorder (ASD), including researchers, clinicians, educators, and policymakers, aiming to enhance the lives of children with ASD. Through systematic reviews and thematic analysis of published research from 2014 to 2024, this paper aims to provide a comprehensive and detailed picture of the existing trends, practices, and shortcomings in early childhood autism research. The synthesis of peer-reviewed literature findings will facilitate the unification of fragmented knowledge in different fields, such as diagnosis, intervention, experience of parents with ASD, and various environmental and biological factors that promote ASD. The study's findings among clinicians and therapists will advocate for the creation and utilization of more precise, focused, and evidence-based interventions based on current research. Additionally, the study may be informative to policymakers, as it identifies areas that require support system improvement, which will contribute to the development of inclusive and equitable services for young children with ASD and their families. Academically, this study will serve as a worthy guiding base for future research, particularly in new areas such as cultural factors, stress among parents, and the overall effects of early intervention.


[bookmark: _Toc215195784]Chapter 2: Literature Review

[bookmark: _Toc215195785]2.1 introduction

This chapter is a thematic overview of the literature on Autism Spectrum Disorder (ASD) among children aged 2 to 8 years, especially in the last ten years. The review is organized according to the essential themes raised by the literature body, which include early diagnosis and screening, intervention strategies, genetic and environmental factors, parental experiences, and identified areas of research need in this direction. The themes are consistent with the study's aim to summarize information and present trends, challenges, and topics that require further consideration.

[bookmark: _Toc215195786]2.2 Early Diagnosis and Screening Tools

Early identification of Autism Spectrum Disorder (ASD) is regarded as one of the most paramount steps towards the provision of improved developmental results to the affected children. Early identification helps in making interventions early, and such interventions can eventually lead to significant development in a child's well-being, including communication, social skills, cognitive development, and adaptive behaviors in the early years (Zwaigenbaum et al., 2015). Many scientists and practitioners note that the key issue is to identify the symptoms of ASD as early as possible, even at the age of three, when the brain is still the most malleable and receptive to treatment (Lordan, Storni and De Benedictis, 2021). Early markers of ASD tend to include the inability to maintain eye contact, deficient or slow speech and language acquisition, the inability to respond to social gestures (such as eye contact or smiling), and the occurrence of repetitive behaviors or movements. Such behaviours, when diagnosed at an early age, would encourage healthcare professionals and parents to seek additional assessment and diagnosis. A range of effective screening instruments has been developed and utilized over the past decade to facilitate this type of early detection. The Modified Checklist for Autism in Toddlers, Revised (M-CHAT-R), and the Autism Diagnostic Observation Schedule, Second Edition (ADOS-2), are two of the most widely used tools (Oner and Munir, 2019). The professionals can use these supplies to identify red flags concerning autism and refer a child for a comprehensive diagnostic evaluation.

Despite the existence of these tools, a considerable gap remains in early screening and diagnosis (Guo, Pomenti, and Wattacheril, 2021). It has been revealed that low diagnosis and intervention delays have been found in young children in low-income households, rural, and ethnic minority children. These differences are justified by poor access to healthcare facilities, lack of awareness about autism in society and among professionals and parents, language barrier, and cultural stigma attached to developmental disorders. Using the example of some cultures, the behavioural manifestation of ASD could be easily brushed aside and be seen as parental, irrespective of attitude, or, worse, a temporary stagnation in developmental progress, which leads to the avoidance of a professional assessment (Lambrechts et al., 2015). Furthermore, it is becoming an increasingly significant issue as one might be concerned that standardized screening tools are neither culture-sensitive nor can be easily adjusted to accommodate another culture. In turn, such resources may be unable to cover some of the unusual behaviours relating to ASD in different cultures. The researchers have proposed the adoption of more supportive diagnostic mechanisms and community-based diagnostic awareness, which would promote early detection, especially in underserved populations (Fahim et al., 2021). Despite the significant progress in identifying ASD during childhood at the right age, additional efforts are needed to promote the concept of improving equitable, accessible, and culturally responsive early screening activities that involve all children.

[bookmark: _Toc215195787]2.3 Intervention Strategies and Their Effectiveness

Early intervention is one of the most scientifically established ways to support the developmental needs of children with Autism Spectrum Disorder (ASD) (National Institutes of Health, 2021). Experimental research has demonstrated that, to a substantial extent, communication, thinking, socialisation, and functional skills can be optimised through well-organised interventions at an early age. Prompt early academic and social intervention can lead to improvements in long-term academic and social performance, especially when applied in the early years of life, when the brain has greater plasticity (Colizzi, Lasalvia and Ruggeri, 2020). Applied Behaviour Analysis (ABA) is one of the most tried and tested methods of intervention (Gitimoghaddam et al., 2022). ABA is an organised behaviour modification therapy that emphasises shaping and reinforcing positive behaviours and discouraging others that can interfere with learning and/or interpersonal relationships. It is deeply personalized, research-driven, and has proven its efficiency in advancing the functional abilities of a great number of children with ASD (Meneses and Araújo-Filho, 2024). Nevertheless, over the last few years, ABA has also been a subject of considerable negative experiences shared by a part of the autism community, stating that it might be too focused on obedience to be fully committed to the needs of an individual. Beyond ABA, other models have emerged, such as the Early Start Denver Model (ESDM), which combines principles of developmental and relationship-based approaches with those of applied behavior analysis (Vivanti and Stahmer, 2020). ESDM is often provided through play and communication within the natural environment, focusing on emotional and social interaction, as well as skill improvement.
The technique of speech and language therapy is usually employed in assisting children with ASD achieve the necessary communication skills. For patients whose verbal language is limited or non-existent, picture exchange communication systems (PECS), also known as speech-generating devices, can be an efficient source of augmentative and alternative communication (AAC) (ASHA, 2019). To manage motor coordination problems, everyday living skills, as well as problems in sensory integration, which is notable in most autistic children, occupational therapy is also common.
Lately, a shift in direction is evident towards the naturalistic and family-centered models of intervention. Such methods focus on learning through daily routines and allow for the active involvement of parents and care providers. Therapeutic approaches, such as Pivotal Response Treatment (PRT) and Parent-Mediated Interventions (PMI), help families integrate intervention strategies into everyday routines, thereby creating consistency and reducing the burden of clinic meetings (Walsh et al., 2024). Cultural context, accessibility, family engagement, and socioeconomic status are among the factors that can impact outcomes. Therefore, further studies are required to assess the sustainable activity of interventions and requirements and come up with an approach whose strategies can be incorporated to meet the needs of the greatest number of autistic children and their families.

[bookmark: _Toc215195788]2.4 Genetic, Neurological, and Environmental Influences

ASD is also recognized to be a multifactorial disease that is complex and has a combination of genetic, neurological, and environmental factors (Mkhitaryan et al., 2025). Although no single cause of ASD has been identified, an increasing amount of evidence indicates that genetic vulnerability is a substantial contributor to ASD, the majority of which appears in conjunction with non-genetic factors acting in neurodevelopmentally sensitive periods.

Genetic research has revealed numerous gene mutations as well as variations that are predominantly linked to ASD (Rylaarsdam and Guemez-Gamboa, 2019). As some of the most extensively studied genes, SHANK3, CHD8, and NRXN1 are associated with developmental brain and synapse dysfunction (Apte and Kumar, 2023). SHANK3, in turn, is crucial in developing synapses that are necessary to guide neural interactions. It is believed that mutations of these genes interfere with the normal functioning of the brain's signalling mechanisms, thus causing the behavioral and cognitive characteristics that are typically prevalent in autism. The twin research has also consolidated the high heritability of ASD since the concordance rate is much higher between identical twins than between fraternal twins (Frazier et al., 2014). Likewise, the research on siblings depicts that having one autistic child in the family exposes the family to a greater risk of having another child who is also autistic. Besides genetic predisposition, several environmental factors equally appear to predispose to ASD. Possible factors include prenatal and perinatal conditions, whose causes may include infections in the mother during pregnancy, exposure to environmental toxins (e.g., pesticides, heavy metals, air pollution), maternal stress, and higher parental ages, among others (Padula et al., 2019). Even when viewed as singular risk factors, these risk factors alone might have a minor impact, but with genetic predisposition, they can add significant neurodevelopmental risk factors. Neurologically, neuroimaging studies through MRI and EEG have revealed abnormalities in the structure and nature of brain connections of children with ASD (Rochat et al., 2020). The typical discoveries are non-normal development of the amygdala, frontal cortex, and cerebellum, regions involved in social behaviour, emotional regulation, and motor control. These variations in neuroanatomy are said to form some of the fundamental aspects of ASD, such as problems with social communication and repetitive behaviours.

Although these discoveries have been made, it is not clear how the genetic and environmental interaction works when producing ASD symptoms. Scholars continue to investigate gene-environment associations, epigenetic modifications, and critical periods of brain development to gain a deeper understanding of the underlying causes of ASD. Further growth in this understanding is critical for future targeted, preventive, and therapeutic interventions.

[bookmark: _Toc215195789]2.5 Parental and Caregiver Experiences

Parenting or looking after a child with Autism Spectrum Disorder (ASD) is associated with many challenges, and therefore, it is one of the major causes of emotional, financial, and social burden among the parents and caregivers (Tathgur and Kang, 2021). The initial stage of the parenting period is especially stressful, and most families are in an uncertain situation (regarding the diagnosis, treatment plan, and further developmental pattern of a child). The situation is most likely to face the risk of increasing caregiver burden in cases of late diagnosis and poor support systems, which results in high levels of stress, anxiety, and clinical depression in some instances (Schulz and Eden, 2020). Emotional difficulties are usually caused by the unforeseen ASD symptoms and behavioural issues, as well as the need to schedule various treatments (Hastings et al., 2021). The parents can also feel guilty, alone, or helpless, particularly in the face of little comprehension by extended family members, schools, or the community at large. The critical second factor is financial stress, as therapeutic assistance, such as speech therapy, behavioural interventions, and specialised education, may require substantial financial resources, some of which are not covered by insurance or the social healthcare system.
The social consequences might also be that care providers become more isolated due to the burden of care and the hitherto inclusive opportunities for their children. Access to social and emotional support can be adversely influenced by isolation due to stigma or ignorance of autism in particular communities and communities in general, reducing the opportunities to seek support. There are families with low socio-economic status or minority groups that experience even more obstacles, e.g., access to diagnosis services may be limited, and the availability of local resources may be limited. An inability to learn or a lack of cultural understanding may hinder or complicate the support process. To overcome such difficulties, recent research has emphasized the importance of using parent-mediated interventions. These treatments refer to those that train parents on how to use evidence-based practices in natural settings, such as the home environment. The Early Start Denver Model (ESDM) and Pivotal Response Training (PRT) were effective in enhancing child outcomes and reducing caregiver stress levels (Devescovi et al., 2021). Aside from acquiring generalizing skills in various settings, parent involvement enables the family to be a significant factor in the child's development.

Nevertheless, it is still necessary to have more inclusive studies regarding the variability of caregiving experience. Culture, the financial status, and the family setup all can influence the way parents accept and react to the diagnosis of their child. Researchers should examine such variations in the future to develop effective and culturally sensitive support models that provide access to the tools needed for success to all families, regardless of their background.

[bookmark: _Toc215195790]2.6 Gaps and Future Directions in Research

Despite the significant increase in research on Autism Spectrum Disorder (ASD) among young children over the past ten years, there are still some fundamental gaps. The available literature is biased, and much of it is based on children in high-income, Western-dominated countries, thereby limiting its applicability worldwide. A particular shortage exists in low- and middle-income regions, where diagnostic resources, intervention services, and public awareness are significantly more limited. The geographic imbalance makes it challenging to understand the impact of cultural and economic disparities, as well as differences in healthcare systems, on diagnosis and treatment outcomes.
The other important gap is the fact that there is a paucity of longitudinal studies into the adulthood and adolescence of children who have been diagnosed with the condition. Although early intervention is helpful, evidence is lacking regarding the long-term outcomes of certain types of therapy, particularly in the heterogeneous real-life conditions. Policy and practice are crucial in addressing how early intervention can impact educational accomplishments, autonomy, and mental health outcomes in later life. Moreover, researchers typically assume a deficit model, in which they are paying much more attention to the limitations related to ASD as opposed to the strengths and potential of autistic individuals. More advocacy is being put forward to undertake research more informed by neurodiversity that takes into consideration that autism is not a disorder to be fixed but a difference in human development. In addition, the issue of intersectionality, which is the combination of race, gender status, socio-economic status, and disability, has not received a lot of attention in the analysis concerning experiences of both autistic children and their families. Future studies should adopt less restrictive models, focusing on underrepresented individuals, and incorporate autistic contributions throughout the research process, from design to execution.

Altogether, future studies need to be more representative of the world globally, longitudinal, and strength-oriented in perspective, and involving populations. By filling these gaps, we would be able to form more culturally responsive, effective, and equitable practices that are responsive to the needs of all children with ASD and their families.


[bookmark: _Toc215195791]Chapter 3: Methodology

[bookmark: _Toc215195792]3.1 Introduction 

In this chapter, the methods and processes involved in carrying out the research were described by adopting a desk-based research that is literature-based research method. The study was based solely on the academic literature because it was aimed at comprehending Autism Spectrum Disorder (ASD) in the early childhood stage. The methodology spelt out the way secondary research had been carried out systematically with the help of published literature search in reputable databases. Identification of the studies with relevance, development of effective search strategy, selection of credible sources and analysis of the source through thematic coding were the steps taken in the search process. In the same chapter, the quality and ethics of the research were also explained and guaranteed transparency, reliability, and scholarly integrity during the research process.

[bookmark: _Toc215195793]3.2 Search Strategy 

The research title and objectives were used as the source of keywords derived both in general and technical terms. These were; Autism Spectrum Disorder, ASD in young children, early diagnosis of autism, interventions of autism, autism and parental experience and child development and ASD. Search refinements were made with the help of such Boolean operators as AND, OR, and NOT. As an illustration, the search term ASD AND early diagnosis reduced the number of results to those that are relevant, whereas the search term ASD OR autism increased the search results. An indexed search strategy was adhered to note productive keywords, database titles, search terms, and results. This made consistency and transparency in the search.

[bookmark: _Toc215195794]3.3 Searching for Information 

[bookmark: _Toc215195795]Databases and Platforms:
Such primary academic databases as PubMed, PsycINFO, ERIC, Scopus, and Google Scholar were used as the main ones. Such databases were chosen as they offer peer-reviewed and evidence-based literature in the fields of psychology, education, and medical sciences itself, which are directly related to ASD research. Besides, access to the full-text academic papers was guaranteed by consulting the University Library Database.

[bookmark: _Toc215195796]Using Filters:
Search results were refined to a greater degree using filters to enhance the accuracy and relevance of the results. To have a limited number of publications covering recent developments, the publication date was limited to research published between 2014 and 2024. Peer-reviewed journal articles in English addressing children aged between 2-8 years were included only. Articles that used adult populations of ASD or were not peer-reviewed were eliminated.

[bookmark: _Toc215195797]Search Process:
The search was initiated with a broad search which was narrowed down progressively with the help of a combination of Boolean operators and filters. In cases where irrelevant studies were generated upon search, a modification of keywords to narrow down to particular areas like ASD interventions, early childhood diagnosis and family experiences was applied. To document the information about every article, a source tracking table was prepared, which included the title, the author, the year of publication, core findings of the article, and their applicability to the research objectives. 

[bookmark: _Toc215195798]3.4 Research Validation 

All the articles were first skimmed through reading of the title, abstract, introduction, and conclusion to see whether they were relevant to the research question. This hasty filtering made sure that only the articles covering ASD during the early-childhood were short-listed to be reviewed in full. The sources were evaluated by using the CRAAP Test (Currency, Relevance, Authority, Accuracy, and Purpose) to determine the quality of the source. The emphasis was placed on recent studies (Currency), studies that directly dealt with early ASD (Relevance), and the works that were written by authority scholars or institutions (Authority). Data consistency has been assessed by checking data accuracy across the studies, and the Intention of every source has been analyzed to exclude promotional or biased data. As an illustration, a research based on the adult ASD experiences was not included because it failed to meet the Relevance criterion, whilst a systematic review published by The Journal of Autism and Developmental Disorders in 2021 was included due to its rigour and credibility in the methods.

[bookmark: _Toc215195799]3.5 Inclusion and Exclusion Criteria

Inclusion and exclusion criteria were also important in ensuring that this research was of good standard, reliable and relevant. Inclusion criteria were properly worked out to leave only the most credible and relevant researches. In particular, the peer-reviewed journal articles published in 2014 to 2024 were incorporated into the study to make the information capture the latest developments in the field. Only the English-language publications were incorporated to enable an appropriate interpretation and a regular analysis. Moreover, children between 2 and 8 years old were limited to the scope of study because this is the most critical phase of early detection and treatment in Autism Spectrum Disorder (ASD). Articles covering diagnostic procedures, interventions, genetic and environmental factors and parental or caregiver experiences were given priority since they directly met the research goals.

Conversely, by exclusion criteria, the studies that were on adolescents or adults with ASD were eliminated because the developmental features and intervention requirements of the young children are quite different at an earlier age. To maintain academic rigour, non-peer-reviewed resources, e.g. blogs, dissertations, opinion papers, and conference abstracts lacking full papers were also omitted. The use of these criteria ensured that the research had a narrow, up to date, and quality evidence base that would enable the synthesis of results that would be most applicable in early childhood ASD.

[bookmark: _Toc215195800]3.6 Analysing Research 

To analyse and interpret the chosen literature, the thematic coding approach was used as a systematically analysed and interpreted methodology. All the articles were carefully read several times, to understand the content of the article completely, and major ideas, patterns and keywords were detected. Preliminary codes were reserved to common concept like early diagnosis, intervention techniques, genetic and environmental issues and experiences of parents and caregivers. This coding operation assisted in the disaggregation of the complex information into the same analytical units, which made it possible to conduct meaningful comparisons over different studies.

After the first coding process, these codes were categorized to more general themes that were highly relevant to the research goals. To give an example, the following articles on early screening techniques, diagnostic instruments, and obstacles to the initial detection were grouped in the theme Diagnostic Challenges and Early Detection. In the same way, the articles speaking about behavioural therapies, family-based interventions and their results were provided under the heading Effectiveness of Intervention Strategies. Studies that are investigating biological and environmental factors were summarized with under the heading Genetic and Environmental Determinants of ASD.

[bookmark: _Toc215195801]3.7 Ethical Considerations 

[bookmark: _Toc215195802]Secondary Research Ethics:
As this research was purely based on secondary data, there was no direct interaction with human participants. The same data was used that is publically accessible in academic and credible online databases.

[bookmark: _Toc215195803]Academic Integrity:
The source was also cited using Harvard reference style which ensured ethical writing practices. There were attempts to present the thoughts of other writers with true depiction and not distortion or misinterpretation.

[bookmark: _Toc215195804]Transparency and Credibility:
The researcher was fair and objective in the selection and presentation of literature. The basis of selecting sources was nothing but relevance and quality and so, the conclusions made were based on evidence and not on personal assumptions or prejudice.

[bookmark: _Toc215195805]3.8 Chapter Conclusion

This chapter described the methodological framework that was adopted to undertake the secondary research. It explained the relevance of the literature that was identified, judged and analysed using thematic codification. The data reviewed was of good quality and credible because of the search strategy, inclusion and exclusion criteria, and process validation. It was ethically upright and transparent as it complied with the set academic standards. 

[bookmark: _Toc215195806]CHAPTER 4: FINDINGS
The chapter provides an in-depth discussion of the results of a thematic review of peer-reviewed studies on Autism Spectrum Disorder (ASD) in children aged 28 years, published between 2014 and 2024. The chapter synthesizes patterns of recurring themes, prevalent issues, and new directions through a systematic thematic analysis of the existing literature. The review revealed that four key themes are crucial in understanding the complexity of early childhood ASD research.
The initial theme, Early Diagnosis and Screening Challenges, addresses the existing gaps in identification, which are influenced by socioeconomic status, cultural beliefs, and access to qualified specialists. The second theme is the Effectiveness of Intervention Strategies, which is a critical review of the evidence on behavioural, developmental, and parent-mediated interventions, identifying their strengths and weaknesses in practice. Genetic, Neurological and Environmental Influences is the third theme, which summarizes the existing scientific knowledge about ASD as a multifactorial disorder whose development is determined by a set of biological and contextual factors. Lastly, the fourth theme is Parental and Caregiver Experiences, which examines the emotional, social, and financial stress on families and the empowering power of parent-mediated programs. These themes, taken together, offer an organized and in-depth insight into the existing body of research and contribute to the broader discourse on enhancing existing systems of early childhood ASD support.

[bookmark: _Toc215195807]4.1 Theme 1: The Problems of Early Diagnosis and Screening
The literature review has demonstrated the existence of a clear and time-tested idea of the importance of early diagnosis on the developmental outcomes of children with Autism Spectrum Disorder (ASD). There was considerable evidence demonstrating the importance of early identification, preferably during early childhood or before the age of three, in terms of its long-term social, cognitive, and behavioural effects. Early-emerging symptoms like restricted eye contact, slowness in expressive language, lower social reciprocity, and repetitive or stereotyped behaviours became quite popular as the early signs of ASD (McCarty & Frye, 2020). The screening instruments, such as the Modified Checklist for Autism in Toddlers, Revised (M-CHAT-R), the Autism Diagnostic Observation Schedule-2 (ADOS-2), and the Screening Tool for Autism in Two-Year-Olds (STAT), have been repeatedly found to play an important role in the timely detection.
Nevertheless, the literature also reveals that, despite existing evidence-based screening measures, early diagnosis remains problematic due to numerous systemic, social, and contextual factors. According to McCarty and Frye (2020), the nature of early detection is complicated due to the heterogeneity of ASD, and the symptoms can be modified or increase with age as children develop. Additionally, there are numerous behavioural markers that show similarity to other developmental conditions, making the differential diagnosis more challenging unless it is done by experts. Research by other authors, including Lordan et al. (2021), also stresses that even robust tools require the skills of practitioners and the application of multi-method assessment procedures.
One of the key themes in the literature is the continued differences in access to diagnostic services and screening. Minority ethnic children, socioeconomically disadvantaged families, and children in rural or underserved communities are faced with significant barriers to early identification. Although this study falls under another area of research in the field of healthcare, as was conducted by Guo, Pomenti, and Wattacheril (2021), it shows how structural inequalities can lead to delays in the screening and diagnosis of various health conditions. Such trends were reflected in ASD research, in which access to paediatric specialists was limited, and there was low awareness of developmental milestones and fewer chances to have regular developmental assessments, which disproportionately affected marginalised families.
Linguistic and cultural considerations were also found to be determining factors in preventing early diagnosis. Some of the studies observed that the majority of screening instruments were designed and tested mainly in the West and this limits their use in different populations. Hastings et al. (2021) emphasise the fact that behavioural expectations and interpretations also differ across cultures, which implies that the initial signs of ASD can be ignored, misunderstood, or even normalised in some cultures. As a result, there is a need to have culturally and linguistically competent diagnostic methods in order to ensure greater accuracy in worldwide identification.
There is also evidence that the knowledge and perceptions of parents are major factors in determining diagnostic timelines. Lambrechts et al. (2015) advocate that early concerns recognition and early action are affected by the parental behaviours, parental stress, and coping styles. Parents who do not have access to educational materials or who feel stigmatised can also postpone the assessment, which minimizes the early intervention period. The findings underscore the importance of having available information campaigns, especially for first-time parents who may not be aware of the normal course of development.
The next significant point found in the literature is associated with behavioural manifestations that disrupt early screening procedures. Children with emotional or behavioural issues, like the ones Hastings et al. (2021) have identified, might need a more complicated assessment process, which can also delay the diagnosis. Besides, the intervention-based studies like the example of Gitimoghaddam et al. (2022) remind that intervening early behavioural patterns may become a barrier to applying evidence-based interventions like Applied Behaviour Analysis (ABA).
On the whole, the results demonstrate that early diagnosis is one of the health priorities in the world, as it has a definite influence on the developmental outcomes. Nonetheless, inequalities in the systematic levels, cultural restrictions on screening equipment, and irregular practitioner preparation, as well as barriers at the parental level, still undermine early identification. Some of the key measures to narrowing the diagnostic disparities and making sure that every child can access developmental services in time and in the most effective way include the strengthening of culturally flexible diagnostic frameworks, the expansion of the overall public awareness, and the improvement of access to developmental services, particularly among the underserved communities.

[bookmark: _Toc215195808]4.2 Theme 2: Intervention Strategy Effectiveness
The literature showed significant agreement on the effectiveness of early intervention programs in children with Autism Spectrum Disorder (ASD), especially when the programs are provided in the first five-year period of development, when neural plasticity is at its peak (Abualait et al., 2024). In the literature, behavioural, developmental, and interdisciplinary therapies have been demonstrated to have a beneficial impact on core ASD symptoms, but with varying results based on the level of the approach, family input, and socio-cultural background.
Applied Behaviour Analysis (ABA) is one of the interventions that has been studied most and whose use has proven effective. In many studies, it has been reported that ABA-based programmes result in improvements in communication, social functioning, and adaptive behaviour. Indicatively, according to the Avula et al. (2025), children who have been subjected to intensive early behavioural intervention (20 40 hrs/week) report far more cognitive and language improvements than children who are only minimally supported. One of the most common statistics is that almost 47 percent of the children who receive high-quality intensive ABA before the age of three years will have achieved approximately normal functioning or near normal functioning by the age of school-going (Orinstein et al., 2014). This quantitative data is a solid argument in favour of the fact that early behavioural therapy is an essential part of the ASD treatment.
Besides ABA, another potential developmental-behavioural intervention that could be of great promise is the Early Start Denver Model (ESDM), which found its way through the literature. ESDM combines behavioural approaches (that are play-based), enabling children to learn in natural settings. Qin et al. (2024) emphasise that ESDM has shown a steady increase in the cognitive scores, language acquisition, and social reciprocity- regardless of mild and moderate manifestations of ASD. The use of speech-language therapy, occupational therapy, and sensory integration therapy is also well-known as effective supplementary methods which are frequently aimed at a particular area of development, including motor abilities, sensory regulation, and expressive communication.
Another significant trend identified in the current research is the increasing focus on Naturalistic Developmental Behavioural Interventions (NDBIs). These strategies incorporate principles of behaviour into daily life activities with the view of enhancing generalisation and child-initiated learning. The NDBIs have been demonstrated to boost engagement, enhance spontaneous communication, and improve social responsiveness on multiple occasions. The nature of these interventions is naturalistic, enabling therapists to integrate learning into daily processes and thus make it more sustainable for the family, as well as culturally flexible in a wide variety of settings.
Recent efforts in intervention research have highlighted the growing significance of parent-mediated interventions, in which caregivers are trained to apply therapeutic procedures during routine interactions. According to the literature, joint attention, imitation, and functional language have more consistent improvements in children when the parents take an active part. Parent involvement has also been found to decrease caregiver stress and increase parental self-efficacy, which subsequently leads to overall improvement of the intervention. This finding is consistent with the results of Oner and Munir (2019), who suggest that early detection, aided by tools such as the M-CHAT-R/F, should be preceded by interventions that involve parents as active participants to sustain the learning process.
Nevertheless, even in the context of these positive outcomes, several studies have indicated limitations and inconsistencies in the long-term efficacy of strategies. A common problem is variability of quality, frequency and duration of therapy and this has a crucial impact on results. For instance, there is a wide range of access to highly trained therapists in urban environments compared to rural areas, and families with less wealth find it difficult to afford intensive programs. This problem is similar to the differences in early diagnosis, implying that inequalities at the system level are also present at the intervention stage.
Also, literature found that there is a gap in culturally representative information regarding ASD intervention studies. Most popular treatments, such as ABA, ESDM, and NDBIs, have been primarily developed and tested among the Western population, which raises the question of their cross-cultural generalizability. Padula et al. (2019) posit that children who develop in contexts with elevated stress levels or environmental disadvantages can have different developmental trajectories and should be the starting point of culturally sensitive treatment models. Likewise, neurobiological research, including the study by Rochat et al. (2020), that involved the investigation of brain MRI with young children diagnosed with ASD, indicates that ASD is multifaceted and heterogeneous, meaning that the developmental needs of various children will unlikely be met by the use of a single intervention strategy. Importantly, although the majority of interventions prove to be effective during the short-term, fewer studies have investigated the long-term results during adolescence or adulthood. Qin et al. (2024) note that the early gains exhibited by some children may level off over time, highlighting the need for continued adaptive intervention, rather than linear developmental progress.

[bookmark: _Toc215195809]4.3 Theme 3: Genetic, Neurological and Environmental Influences
The third important theme that comes out in the literature relates to the complexity of genetic, neurological, and environmental factors that lead to the development of Autism Spectrum Disorder (ASD). It is becoming increasingly evident that ASD is not caused by a single mechanism; this is because it is the outcome of multifactorial processes involving inherited and non-inherited biological mechanisms. This knowledge will facilitate the shift from old single-cause paradigms to a more sophisticated, interdisciplinary conceptualisation of ASD.
The genetic effects were well represented in many studies, and the number of high-impact gene mutations was found to be a significant contributor to the overall findings. SHANK3, CHD8, NRXN1, and other synaptic gene variants have been consistently associated with ASD, which in many instances has an impact on brain development, neural communication, and behavioural expression. Rylaarsdam and Guemez-Gamboa (2019) define ASD as a polygenic disorder, which is caused by both rarer and common variants that, nonetheless, result in a minor, but significant risk increase. Twin and sibling studies also support the fact that ASD is highly hereditary (50-80 percent), making it one of the most hereditary neurodevelopmental disorders. This statistic of high heritability creates a robust evidence base of the genetic aspect of ASD and it also points to much variability within individuals.
Similar to genetic discoveries, the neurological evidence keeps shedding light on structural / functional variations in the brains of children with ASD. In their investigation of 117 children aged under five years, Rochat et al. (2020) detected abnormalities in brain areas related to social communication, sensory regulation, and motor planning. These were the enlarged extra-axial spaces of cerebrospinal fluid, as well as distortion of the white matter integrity and abnormal cortical thickness distribution. Although they are not absolute diagnostic instruments, such neurological markers provide strong reasons as to how ASD-related behaviours can be the result of some neurobiological variances. Qin et al. (2024) also emphasise that neuroimaging and biomarker research have also advanced, and therefore, in the future, diagnostic models are likely to combine genetic and neurological markers to facilitate their earlier and more reliable recognition.
Genetic and neurological factors cannot, however, entirely explain the differences in the manifestations of ASD. The presence of a large amount of literature highlights the impact of environmental factors, especially during the prenatal and early childhood stages. Padula et al. (2019) highlight that exposure to air pollution, endocrine-disrupting chemicals, maternal stress, infections, and malnutrition may add to ASD vulnerability in combination with genetic susceptibility. As an example, maternal exposure to particulate matter in pregnancy has been linked to an increased risk of ASD, and maternal psychosocial stress has been demonstrated to change the foetal neurodevelopment trajectory. Environmental influences do not act alone, but rather modify or trigger genetic predispositions, thereby strengthening the gene-environment interaction model.
A critical analysis of these results shows that social and structural inequalities tend to exacerbate the environmental risk factors. Russell et al. (2022) discovered that the increase in ASD diagnosis in the last 20 years could be partially caused by the enhanced level of awareness and diagnosis practices, but exposure to environmental risk is disproportionately high in the families residing in the deprived or high-pollution regions. In a similar denominator, Francis et al. (2018), points out that early childhood development is very sensitive to environmental contributions, and thus, children raised in environments characterised by stress, poverty, or toxic environments may be prone to developmental interference.
Another dimension is associated with the impact of family context and caregiving settings. According to Schulz and Eden (2020), developmental outcomes may be indirectly influenced by family stress, parental mental health, and caregiving demands, which impact early social interaction and access to supportive resources. Although caregiving stress does not result in ASD, it may affect the course of the symptoms, reaction to the interventions, and the wellbeing of the family in general.
Collectively, the literature shows ASD is a result of an interactive combination of genetic dispositions, neurobiological variations, and environmental exposures. Although a large percentage of the risk is attributed to genetic factors, environmental factors such as chemical exposures, maternal stress, and general social conditions significantly affect the developmental pathway. Neurological observations shed further light on the expression of these influences on brain structure and function. The multi-level approach supports the necessity of interdisciplinary research models that can bring together genomics, neuroscience, social science, and the field of public health to gain a better understanding of ASD and enhance early identification and intervention strategies for diverse populations.

[bookmark: _Toc215195810]4.4 Theme 4: Parental and Caregiver Experiences
The experiences of parents and caregivers of children with Autism Spectrum Disorder (ASD) occurred as one of the important and multidimensional themes throughout the reviewed literature. The research was always depicted to show that the process of parenting a young autistic child is complex in terms of emotional, social and fiscal issues, not only based on the developmental needs of the child but also on the wider structural and cultural context. Parents often stated that there was a high degree of stress, anxiety, and emotional strain, especially when the diagnosis was late or early intervention services were not easily available. Zwaigenbaum et al. (2015) conclude that an early diagnosis greatly alleviates the stress of caregivers by providing access to help sooner; nevertheless, inequality in diagnosis remains. As an example, Russell et al. (2022) discovered that despite the steady rise in ASD diagnosis rates over the past 20 years, children with a disadvantaged background will continue to be diagnosed later, which extends the uncertainty and distress periods of parents.
One of the common issues presented in the literature is connected with the pressure of navigating through healthcare, educational, and social care systems. The diagnostic process was very lengthy and emotionally draining, as parents often expressed and demanded numerous appointments, professional assessments, and advocacy campaigns. In a qualitative study, Tathgur and Kang (2021) found that a significant number of caregivers were overwhelmed by the poor coordination among service providers, the lack of specialized services, and the limited help in addressing behavioural issues. Such obstacles often caused hopelessness, disappointment, and loneliness. Schulz and Eden (2020) also emphasize that the caregiving process is often broader than typical parenting, and the implications are significant for the employment, physical, and long-term well-being of the caregiver.
Besides systemic issues, the literature highlighted the cost of ASD. The costs of behavioural therapies, speech-language support, and occupational therapies can be substantial, especially in situations where government-provided services are scarce. This economic burden particularly impacts those with low socioeconomic status and aggravates pre-existing inequalities in access to quality intervention and denies them chances to have regular therapy. These differences can be related to the broader findings of ASD research, which reveal that environmental and socioeconomic backgrounds have both direct and indirect influences on developmental outcomes (Rylaarsdam and Guemez-Gamboa, 2019).
Although these issues are serious, many studies suggest that parent-mediated interventions have considerable advantages as they entail training caregivers to apply therapeutic strategies during everyday activities. Other models, such as the Early Start Denver Model (ESDM), which combines developmental and behavioural principles, have shown positive results for both children and their families. According to Vivati and Stahmer (2020), ESDM can be considered one of the versions of Applied Behaviour Analysis (ABA) because it is systematic and goal-oriented. Parent-mediated strategies empower caregivers by enhancing their understanding of their child's needs, fostering confidence, and strengthening parent-child interactions. Walsh et al. (2024) demonstrate similar results, though their study is built around children with Down syndrome since parents who participated in the mediated interventions, as reported by them, had more positive feelings of agency, better communication plans, and less emotional strain, which are similar to previous findings in the ASD sphere.
Nevertheless, cultural norms, educational backgrounds, and family resources determine the success and availability of parent-mediated interventions. The marginalized or under-resourced communities tend to have further barriers such as fewer resources and training opportunities, less culturally-adapted materials, and time, employment, or home-based restrictions. These situational processes highlight the importance of having flexible, inclusive, and culturally attentive parental support models. Additionally, the literature emphasizes that parental experiences cannot be considered solely in a deficit perspective. Most parents were resilient, flexible and highly committed towards the development of their child. Some of them noted closer family relationships, patience, and personal development as a result of their caregiving experience. However, these positive adaptations do not occur without substantial stressors, which supports the idea that parental coping capacity should not be assumed at all but rather supported by extensive support systems. Altogether, the results highlight the importance of considering the well-being of parents and caregivers as an inseparable part of ASD-intervention models. The critical strategies that can be applied to support families include addressing caregiver mental health, enhancing system navigation, increasing access to funded interventions, and providing culturally responsive resources. In the absence of these supports, the differences in the diagnosis, access to intervention, and child outcomes are likely to remain. Therefore, the experiences of the parents and the caregivers must be a key focus in research, policy, and clinical practice to have a holistic, inclusive, and sustainable developmental support of autistic children and their families.

[bookmark: _Toc215195811]4.5 Summary of Findings 
The analysis of the literature examined indicates four general conclusions that mutually enhance the knowledge about Autism Spectrum Disorder (ASD) in early childhood. First, the evidence has always stressed the critical importance of early diagnosis, but there are still considerable inequalities in the process of diagnosis. Researchers, such as Russell et al. (2022), have shown that despite the significant growth in ASD diagnosis levels over the past twenty years, the pattern does not indicate an equal increase in diagnostic access. Rather, the absence of socioeconomic equality, lack of cultural acceptance, and a poor distribution of trained clinicians leads to late or missed diagnoses, especially in the low-income or marginalised groups. Importantly, although early identification has been directly linked to better developmental outcomes, the literature highlights that privileged child are significantly more likely to undergo early testing. This raises significant concerns about health equity, policy formulation, and the structural constraints of existing healthcare systems that hinder early developmental surveillance for every child.
Second, the evidence suggests that there is a general level of effectiveness in intervention strategies, including behavioural, developmental and parent-mediated, but their success and sustainability over time is inconsistent. Evidence-based model studies, such as the Early Start Denver Model (Vivanti & Stahmer, 2020), demonstrate significant gains in communication, adaptive functioning, and engagement through the application of high-level interventions and early implementation. Nevertheless, the barriers in terms of finance and structure of such programmes are also criticised in the literature. Lack of access to specialised therapists or the regions having insufficient service, or the prohibitive cost of the service, make long-term treatment unfeasible in many families. Consequently, the advantages reported in controlled trials do not always translate to the real-world context, highlighting a discrepancy between the efficacy and feasibility of research studies and their practical application.
Third, the results support the realization that ASD is a complicated interaction of genetic, neurological, and environmental elements, which cannot be explained in a single or reductionist manner. As Rylaarsdam and Guemez-Gamboa (2019) point out, there are hundreds of genetic variations, interactions between genes and environmental factors, and neurodevelopmental mechanisms that cause the heterogeneity of symptoms and levels of severity. This multidimensional view is not only difficult to diagnose and treat, since no two cases of autistic children fit the same pattern. Most importantly, the literature indicates that, although genetics provides a background of risks, environmental influences such as prenatal conditions, intoxication, or early developmental stress also influence the outcome. This highlights the point of holistic assessment models that go beyond behavioural checklists and include biological, contextual and developmental aspects.
Lastly, the analyzed studies demonstrate numerous parental and caregiver issues, which is one of the least studied areas of ASD practice and research. The recurring themes are emotional distress, financial strain, and social isolation, which can lead to the family lacking proper support systems. Similar to what Schulz and Eden (2020) claim, caregiving is a demanding yet highly potentially influential job that can have a significant impact on work, psychological well-being, and family structure. Without training, parents often find it challenging to manoeuvre the broken healthcare systems, find timely interventions and address behavioural challenges. Despite the two positive dual effects of parent-mediated intervention, namely, better child outcomes and better parental competence, such programmes are not universally accessible and culturally oriented.
Collectively, this evidence points to the acute conflict in the field of ASD research and practice, namely, even though scientific knowledge and models of intervention have improved dramatically, structural barriers and systemic inequalities still limit their application in the real world. According to the literature, a more integrated, equitable, and family-based approach is required, which would focus on the early access, long-term sustainability and the welfare of both the autistic children and their caregivers.


[bookmark: _Toc215195812]CHAPTER 5: Conclusion and Recommendations

[bookmark: _Toc215195813]5.1 Conclusion

The aim of the present research was to investigate the primary trends, issues, and new findings concerning Autism Spectrum Disorder (ASD) among children aged 2 to 8 years, based on peer-reviewed articles published between 2014-2024. By using a thematic systematic analysis, four overarching themes were identified: early diagnosis and screening issues, intervention strategy efficacy, genetic and neurological factors, and parental and caregiver experiences. Combined, these themes give the entire picture of the complexities of ASD during early childhood and uncover valuable implications of policy, practice and future research.
The primary findings include the fact that early diagnosis is crucial; however, differences in access to it persist along socioeconomic, racial, and cultural lines. Research has consistently shown that, despite the existence of early screening tools, differences in professional training, parental awareness, and service availability have consistently led to late diagnosis. Such delays have a major implication on developmental outcomes, which underpins the importance of fair screening systems. Another point that emerges from the review is that intervention strategies are generally effective, but their success depends on factors such as early intervention, the intensity of the programme, professionalism, and family involvement. Treatment strategies: Behavioural and developmental strategies (Applied Behaviour Analysis (ABA), Early Start Denver Model (ESDM), and speech-language therapy) are effective in enhancing adaptive skills, communication, and social interaction. Nonetheless, there is still an uneven distribution of accessibility, and many families note long waiting lists, high prices, and poor quality of the services. Results also support the fact that ASD is a complex interaction of genetic, neurological, and environmental factors and not one factor. Huge genetic mutations, disproportional brain connections, and environmental factors, including prenatal stress or pollutant impacts, interact to define ASD risk and expression. This highlights the importance of interdisciplinary research, which is a gap between genetics, neuroscience, environmental health, and developmental psychology.
Lastly, the experiences of the parents and carers indicate that families with autistic children have to withstand a lot of emotional, financial and social strains. Although parent-mediated interventions enhance the outcome and empower parents, the lack of support, stigma, and the inability to access fragmented healthcare and education remain a problem for many parents. Altogether, the results indicate that there is an urgent necessity for early detection, supportive models based on a family-centred approach, equal access to interventions, and long-term investigation of the biological and social factors of ASD. In order to improve the quality of life and development outcomes of autistic children and their families, it is important to address these gaps.


[bookmark: _Toc215195814]5.2 Recommendations
The results of this paper underscore the importance of evidence-based and multi-sectoral efforts in healthcare, education, policy, research, and the community. The suggested changes below are based on the identified themes in this review and are expected to enhance the early diagnosis, fair access to the interventions, scientific knowledge, and parental and caregiver support. Collectively, these suggestions directly address the long-standing gaps, discrepancies, and systemic issues as found in the literature.

[bookmark: _Toc215195815]5.2.1 Early Diagnosis Recommendations
To enhance the practice of early diagnosis, effective and universal screening mechanisms integrated into standard pediatric care should be implemented. The national health services must be able to conduct ASD screening on a regular basis, particularly in underserved areas with the highest delays in diagnosis, starting at 18 months. Universal screening is a crucial intervention in public health, with a strong association with better developmental outcomes and increased uptake of interventions. In addition to increasing access to screening, diagnostic processes should also be more culturally responsive. Clinicians need training that will help them understand how cultural norms, communication styles, and beliefs affect a parent's perception of symptoms and their readiness to be assessed. There are a lot of cultural groups that are underdiagnosed because of the general biases and misunderstandings during screening. Enhancing cultural competence may be through specialized training and interventions with communities to strengthen equity in diagnostic outcomes.

[bookmark: _Toc215195816]5.2.2 Intervention Delivery recommendations
When attempting to address the access and quality of interventions, governments and service providers must strive to eliminate disparities in access to evidence-based therapy. Although behavioural and developmental interventions, such as ABA, ESDM, speech therapy, and occupational therapy, have been proven to be highly effective, their application has not been accessible to most families due to long waiting lists, financial constraints, and geographical disparities. Policy frameworks should consequently be directed at increasing intervention capacity, offering a stable funding mechanism, and maintaining the same standards of care throughout the areas. Another area that is important to invest in is parent-mediated intervention programmes. Such programmes enable parents to acquire skills that they use to incorporate therapeutic interventions into their daily lives, thereby enhancing the outcomes for children and minimizing stress for the caregiver. Such programmes would be more accessible, as they would be integrated into community health centres, early education facilities, and digital platforms, allowing families without access to formal services to benefit from them.

[bookmark: _Toc215195817]5.2.3 Research recommendations on genetic, Neurological, and Environmental Factors
To address gaps in scientific knowledge, interdisciplinary, longitudinal studies that integrate genetic testing, neuroimaging, developmental assessments, and environmental measurements should be prioritized in future research. ASD is a phenomenon that is predisposed by the interaction of various factors, both biological and environmental. However, the literature shows that no in-depth studies have been conducted to establish how these factors interact with one another over time. More diverse samples should also be included in large-scale research initiatives, as existing genetic and neurological studies disproportionately represent Western populations, making them less applicable to other regions of the globe.
Deciphering the interaction between genes and environment is one of the burning research priorities. Current data about prenatal exposures (e.g., pollutants, maternal stress, infections) that pose risks of ASD needs further investigation, in particular in terms of genetic predisposition. The enhanced research agenda must be supplemented by an increased focus on strengthening public health strategies, including the equalization of exposure to toxic environmental substances and enhanced access to maternal healthcare. Policymakers can contribute significantly to this by formulating more stringent environmental policies and specific public health programs.

[bookmark: _Toc215195818]5.2.4 Supporting Parents and Caregivers Recommendations
Considering the acute emotional and economic costs families face, the extension of mental health and well-being services to parents should be one of the priorities. Peer-support networks, counselling services, stress-management programs, and respite care should be systematically included in ASD service pathways, rather than being ancillary provisions. There should also be more well-defined navigational pathways to various services offered by the families, including diagnosis, therapy, education, and financial support. The health and education systems should develop centralized, user-friendly instructions, preferably through coordinated digital platforms, to enable parents to know what is available and how to access it.
It is also important to address socioeconomic inequalities. Subsidized treatment, financial support, work-related flexibility, and inclusive childcare will go a long way in alleviating the practical and economic pressure on low-income families. Finally, awareness campaigns at the community level aimed at supporting the acceptance of autism can also decrease social isolation and stigma. Raising community awareness will promote inclusion and reinforce the informal support system, ultimately enhancing the quality of life for children and their caregivers.
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