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Autism is a brain disorder resulting in distinct characteristics by the affected individuals, including communication challenges, difficulties maintaining eye contact, lack of facial expressions, and restricted behaviors such as repetition of words and unusual emotional reactions. These distinct characteristics from this condition often negatively impact the lives of the affected individuals, as they find it difficult to socially interact with other people and maintain friendships, among other effects. The severe consequences and implications of autism require investigating this condition and proposing the most effective early interventions for the disorder. This study involves a systematic review of existing literature. 200 articles are obtained from different sources, including academic databases, websites, organizations, and registers. Using the inclusion and exclusion criteria, the PRISMA model is used to screen these articles and identify credible and reliable studies for inclusion in the review. After the screening process, 30 articles are selected for use in the study.
[bookmark: _Toc118410424]Relevant literature proposes four approaches for early intervention of autism. These include family training, speech therapy, nutritional, and physical therapy. Many researchers have conducted studies to identify the effectiveness of these interventions, with different researchers giving their findings based on their study results. Grey literature from health agencies and charity organizations in the UK, such as the National Autistic Society and National Health Service, also identifies these interventions as effective for autism. Empirical evidence from research shows that while these interventions are effective, parental involvement is centered in all approaches. Parents collaborate with other professionals, including speech, behavioral, and nutritional therapists, to help children with autism spectrum disorder (ASD) overcome inappropriate behaviors, thus reducing the severity of the condition. This study recommends that parents with ASD children should be highly equipped with adequate knowledge and training on facilitating social communication in their children and help them to develop the appropriate behaviors. 
Background	
Autism is a developmental disorder that occurs from differences in the brain. Individuals with this disorder often face challenges in communicating and interacting with others, as they find it difficult to understand what they think or feel. ASD individuals show distinct characteristics that make life quite challenging, such as difficulties in maintaining eye contact during communication, failure to show facial expressions by nine months of age, restricted behaviours such as repeating words or phrases over and over, delayed language skills, and unusual emotional reactions (Lord et al., 2000). As portrayed by autism patients, these characteristics often impact their lives negatively and may even lead to long-term effects such as social isolation and difficulties forming and maintaining friendships. The severe effects of autism on individuals derive the need for selecting this topic to identify the early interventions that would be most effective for the disorder in the UK. 
[bookmark: _Toc118410425][bookmark: _Toc118416453]Methodology and Methods
This research project conducts a systematic review of existing literature to identify effective early interventions for autism in the UK. Literature data for use in this study is acquired from diverse secondary sources, including published articles, peer-reviewed journals, and books. There exist many information sources on the internet that provide a wide range of information about the concept of autism and its early interventions. However, it is essential to note that not all sources are credible or reliable for use in the study. PRISMA is applied in this systematic literature review for article screening and to aid the selection of relevant literature sources used in the study (Moher et al., 2009). The study's inclusion and exclusion criteria form the basis of the screening process. A total of 60 articles are screened, with the eligible articles for inclusion being those published in English, appropriately showing the study population, are based on academic literature, and are published in credible sites or journals. After the screening process, 20 studies from academic databases, websites, organizations, and registers are selected for use, with an additional ten studies from grey literature. The PRISMA flow diagram is shown below. 
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The consideration of ethical practice is of significant importance in research. Adhering to ethical research principles helps protect the participants' dignity and welfare (Brittain et al., 2020). However, this study's literature did not consist of ethics of approval as there was no primary data collection. 
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	Author(s), Date
	Aim of Paper
	Type of Study/Information
	Key findings and conclusions
	Strengths, weaknesses, links to other sources

	Russell et al. (2022)
	Identify time trends in the diagnosis of autism over 20 years.
	Used the CPRD database to obtain patient data between 1998 to 2018.
	A 787% exponential increase in the number of newly diagnosed cases of autism.
	The results were moderated by age band. The study did not also focus on the current prevalence rate.

	Scott et al. (2002)
	Identify the prevalence rates of autism in children aged 5-11 years in the UK.
	Public records and screening tools were used to obtain the number of autistic children in Cambridgeshire schools.
	An autism prevalence rate of 0.6% in children aged 5-11 years and 0.33% in mainstream school children. 
	The study concentrated on Cambridgeshire schools alone. The findings do not account for other schools.

	Annan et al. (2008)
	Identify the effectiveness of Group Intensive Family Training (GIFT) as an early intervention for autism.
	Seventy-two participants, including parents and autistic children, were engaged in the study to attend an individual mentorship program.
	A significant positive change in ASD children after 12 weeks. 14% of impaired children on the Mullen composite score moved to the non-impaired state, and 11% from the Vineland composite score.
	The family training program had positive impacts and cost-effective gains for ASD children.

	Hoque et al. (2009)
	Identify the effectiveness of speech therapy games as an early intervention for autism
	A novel intervention approach was used to customize speech-enabled games to produce intelligible speech.
	The participants were able to use appropriate speech, including intonation and pauses, in conversations while attending a game. 
	It is possible to make clinical and computational identifications of the areas where one experiences difficulties in speech production.

	Shaaban et al. (2017)
	Investigate the role of probiotics in ASD children.
	Quantitative real-time PCR of stool samples obtained from 30 autistic children aged 5-9 years were used to assess gastrointestinal (GI) flora. GI symptoms were assessed using a 6-GSI questionnaire. 
	There was a significant decrease in participants' body weight and an overall improvement in the severity of autism after supplementing antibiotics. 
	The study did not take into account the younger children aged five years. 

	Ennis (2021)
	Determine the impact of a physical therapy-directed aquatic program on the strength, communication, and social skills of ASD children.
	The aquatic program involved 10-week sessions with which participants were required to complete at least one of the ten sessions.
	All participants who completed at least one of the ten sessions showed improvement in water-based skills. Many of them showed dramatic improvements.
	The program effectively tested various water-based skills, allowing ASD children to change their behaviour and improve the related skills from different dimensions.



[bookmark: _Toc118410428][bookmark: _Toc118416456]Findings and Discussions
Identifying the most effective early interventions for autism in the UK requires gaining up-to-date knowledge about the issue and its prevalence rates. Russell et al. (2022) conducted research to identify the time trends in the diagnosis of autism in the UK over a 20-year period. The main aim of this study was to identify whether the number of people newly diagnosed with autism was increasing over the 20 years. The researchers used the Clinical Practice Research Datalink (CPRD) primary care database to acquire patient data from 1998 to 2018. A total of 65,665 patients were diagnosed with autism in 2018. The researchers plotted a time trend of newly diagnosed autism cases and stratified them by gender and stage of development. The results identified a 787% exponential increase in the number of newly diagnosed cases of autism was identified between 1998 to 2018 (Russell et al., 2022). It was also found that females recorded an increased rate of diagnoses compared to males. The results were moderated by age, but adults recorded the most significant rise in autism diagnostic cases. The identified figures and prevalence rate of autism in this study suggested that the increases in new diagnoses could result from growth in the disorder's prevalence or an increased reporting rate and diagnosis of the condition. These findings aligned with Wing and Potter (2002), who, in their study, found that the increased diagnoses of autism were a result of the ever-growing list of studies that address the issue. The increased recognition of the issue primarily underpins the rising diagnosis rates among females and adults in this study. 
Identifying the most effective early interventions for autism would also be essential to understand its prevalence rates in children. Scott et al. (2002) conducted a study to identify the disorder prevalence rates in children between 5-11 years in the UK. In this study, the researchers first used public records and screening instruments to obtain a figure of the number of children reported with autism in Cambridgeshire schools by the end of December 1999. The study's findings showed a prevalence rate of 0.6% in children between 5 to 11 years old. This implied that about 57 in 10,000 children in this age group were autistic. The researchers also identified a prevalence rate of 0.33% of the disorder in mainstream schools (Scott et al., 2002). These results compared to the findings of Suren et al. (2012), where the prevalence rate was between 0.5%-0.6% for children between 7-10 years. Among the children diagnosed with the disorder, the overall prevalence rate in males was 80% compared to 20% in females. The children attending mainstream schools showed a prevalence rate of 89% compared to 11% in females (Scott et al., 2002). These findings were critical in identifying the rates at which children are affected by the disorder and the relevant sex ratio. 
Having identified ASD prevalence and trends in its diagnoses over time, it is essential to understand how the disorder is acquired. Effective interventions for autism should take into consideration every aspect of the disorder to determine how well it can be addressed and, if possible, prevented completely. Understanding how the disorder is acquired is important to identify how well the appropriate interventions can address it from the source or before its associated consequences worsen. The exact cause of autism is an issue that has raised concerns among many researchers, and quite a number of them have conducted studies to explore the issue and identify the exact cause (Simpson, 2008). Some scientists argue that autism occurs from multiple causes that act together to form the commonly experienced symptoms, while others claim that there exists a single cause of this condition.
In his study, Rowland (2020) sought to dig deeper into the neurophysiological cause of autism. This study held firmly the assertion that autism has a single neurological cause which results in all the experienced symptoms and consequences of the disorder. The researcher provided an objective litmus test for autism, which he describes as an effective way in which one can identify whether an individual suspected of being autistic has correctly been diagnosed. The symptom survey approach is a significant step backward in diagnosing autism, unlike the clinical phenotype diagnostic criteria that were commonly used in the 1960s (Rowland, 2020). In their study, Lee et al. (2010) suggest that the phenotype diagnostic approach is the most effective in identifying the exact cause of autism. This approach primarily makes observations of individuals' gene expressions and then relates their condition to hereditary factors. Similar to what Stefanatos and Baron (2011) suggest in their neurological study perspective, autism is an inherent neurophysiological anomaly in the brain's usual way of processing information, thus arguing that the environment does not play any role in influencing the causality of the disorder. To develop effective early intervention measures for autism, professionals need to view the disorder as a perpetual and unrelenting state of hyperfocus that arises from a dysfunctional cingulate gyrus (CG) in the brain responsible for focusing attention (Rowland, 2020). This study contributes significantly to existing literature and shapes one's understanding of identifying effective early intervention measures for the disorder. 
While the traits and consequences of autism remain known, many organizations, scientists, and researchers have addressed the condition in attempts to identify the most effective early interventions. Many organizations in the UK have realized the sense behind seeking early intervention for autism and have thus implemented various programs as intervention approaches to the issue (Starr et al., 2016; Roleska et al., 2018). Child Autism UK is an autism charity in the UK which aims at providing support to parents with autistic children. Data from this charity show increased emphasis on the need for early intervention for autism (Child Autism UK, n.d.). The charity states that early intensive behavioral intervention is vital for managing autism since, from a behavioral viewpoint, it is easier to change new behaviors in young children than those that have existed for a long time. 
Data from the National Health Service (NHS) shows its increased emphasis on occupational therapy as an effective early intervention for autism. According to NHS (2022), occupational therapists should take the initiative to work collaboratively with speech and language therapists and psychologists for early identification and intervention of the condition. As described by the NHS, the occupational therapy intervention package would include using visual timetables or social stories, engaging children in play, behavior management, and school activities such as fine motor and pre-writing skills.
The National Autistic Society, a charity organization for autistic people in the UK, developed the NAS Early Bird Programme as a three-month early intervention for autism for use by families of preschool children diagnosed with ASD (Stevens and Shields, 2013). This program was primarily developed to empower parents and support them in facilitating the social communication and appropriate behavior of autistic children within their natural environment (NAS, 2022). The program is also effective in helping parents to establish the good practice as they handle their children at an early age, thus pre-empting them from developing inappropriate behaviors. In this program, parents are also supplied with adequate knowledge on the diagnosis of autism, and other early intervention techniques such as communication, making use of visual supports and structure with their children, the importance of helpful play routines, behavior management, and daily living routines such as dietary habits and sleeping. 
Among the commonly identified early interventions for autism include family training, nutritional therapy, speech therapy, and physical therapy (EDS Model, 2022). Anan et al. (2008) conducted a study to identify the effectiveness of Group Intensive Family Training (GIFT) as an early intervention for autism. The GIFT program was set to last 12 weeks, requiring parents to be engaged in training for 3 hours each day of the week. The researchers engaged 72 participants in the study: parents and autistic children aged between 2-6 years (Anan et al., 2008). Parents who attended this program received individual mentorship on how they would apply the behavior analytic techniques to implement the relevant skills in the children. The researchers assessed the cognitive functioning of individual children before and after the application of this intervention. This study showed a significant improvement in the children after 12 weeks of the program. After this period, 14% of the children on the Mullen composite score moved from the "'impaired' to the 'non-impaired' range," and an additional 11% from the Vineland composite score (Anan et al., 2008). A similar study was done by Jang et al. (2012) to determine the impact of eLearning programs for family training on the behavioral outcomes of autistic children. The findings of this study showed that family training intervention has positive impacts and cost-effective gains for ASD children. However, the interpretation of these findings should be made with caution as there lack of a control group.
Speech therapy is considered an effective intervention to improve speech and overall communication skills in ASD children (Dehqonova and Tagonova, 2022). Hoque et al. (2009) conducted a study to identify the effectiveness of speech therapy games as an early intervention for autism. In this study, the researchers present a novel intervention that customizes speech-enabled games to produce intelligible speech. This approach allowed the researchers to make clinical and computational identifications of the areas where participants experienced difficulties in speech production. The researchers conducted several pilots for setting up the experimental design over 12 months. They developed a suite of games and audio-processing algorithms to analyze speech (Hoque et al., 2009). The findings of this study showed high engagement and effectiveness of this intervention for the participants. Speech therapists in this study identified that the participants were able to use appropriate speech, including intonation and pauses, in conversations while attending a game. Similar results were identified by Silva et al. (2014) in their study that integrated augmented reality into speech therapy. Researchers in this study found that graphics-based augmented communication systems are highly effective in enhancing communication in ASD children. Thus, speech therapy is an effective intervention to increase the competency and confidence of autistic children, thus improving their quality of life. 
Nutritional therapy and observing proper dietary practices are also identified as effective early interventions for autism. Observing dietary habits free of casein and gluten is one of the most effective nutritional ways to relieve autistic children from the severe symptoms of the disorder (Whiteley et al., 2013). Karhu et al. (2019) conducted a metanalytic study to identify effective nutritional interventions for ASD. These researchers identified that individuals with ASD highly utilize nutritional interventions to alleviate the gastrointestinal and behavioral symptoms of the disorder. Common nutritional interventions include gluten-free and casein-free diets, specific carbohydrate diets, and probiotics (Geraghty et al., 2010). Although there does not exist conclusive evidence to show the benefits of nutritional therapies on autistic individuals (Marti, 2014), this study showed dramatic improvements in the behavioral and GI symptoms of people with ASD. 
As part of the nutritional therapy intervention, Shaaban et al. (2017) conducted a study investigating probiotics' role in ASD children. The researchers used real-time PCR of stool samples obtained from 30 children aged 5-9 years to assess gastrointestinal (GI) flora. A 6-GSI questionnaire was used to assess the GI symptoms of autistic children. This study showed a significant reduction in the participants' body weight and a relief in ASD severity after the probiotic’s supplementation. Therefore, this makes it clear that probiotics have beneficial effects on autistic individuals by improving their behavioral and GI manifestations. These findings align with those of Zhang et al. (2022), who also identified probiotics to have a significant positive impact on children with ASD. 
Physical therapy is also an effective early intervention for autism (Atun-Einy et al., 2013). Physical therapy involves various motor activities and body exercises that help in improving body strength, posture, and balance. This therapy enables autistic children to build muscle control and strength to be better able to play interactively with other children. In a study by Ennis (2011), a physical therapy-directed aquatic program that involved two 10-week aquatic sessions was used to determine the impact on strength, communication, and social skills of children with ASD. It was identified that all participants who completed at least one of the 10-week sessions showed improvement in water-based skills, with quite a number of them showing significant improvements. The aquatic program thus showed the effectiveness of physical therapy as a reliable early intervention for autism.

[bookmark: _Toc118410429][bookmark: _Toc118416457]Conclusions and Recommendations
Autism remains a significant problem in the UK, and its associated consequences on the health and social lifestyle of the affected individuals call for a need to offer early interventions for this disorder. More than one in every 100 people in the UK is said to have ASD; hence, this issue is worth addressing. Some commonly identified early interventions for autism include family training, nutritional therapy, speech therapy, and physical therapy. Occupational therapists are also urged to take the initiative to work collaboratively with speech and language therapists, as well as other healthcare professionals, for early identification and intervention of the disorder. While the exact cause of autism remains unclear, many scientists and researchers have focused on the issue through research to identify the effectiveness of the different early interventions proposed for the management of autism. Some researchers have asserted that autism is an inherent neurophysiological anomaly in the brain's normal way of processing information. This suggests that environment-based early interventions for the disorder would be ineffective. There, however, is a lack of consolidated evidence to prove this assertion.
From the literature consulted in this systematic review, family training, speech therapy, physical therapy, and nutritional therapy impact the severity of autism spectrum disorders. Parental involvement, however, remains to be critical in the entire practice. Parents spend the most time with children from an early age. Therefore, they will play a critical role in helping them change behaviors. As they continue their relations with children at an early age, parents, through collaboration with occupational therapists, should engage ASD children in speech therapy, equally effective in improving communication in autistic children. It is thus recommended that parents with ASD children should be equipped with adequate training and empowerment on how they can facilitate social communication and the development of the appropriate behavior of their children within their natural environment. An effective combination of these intervention techniques will help ensure that ASD is controlled in children early, thus mitigating the severe health and social effects associated with the condition. 
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