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Autism spectrum disorder (ASD) is a multifaceted developmental condition characterized by persistent challenges in social communication, restricted interests, and repetitive behaviors. Though there is no cure, early and intensive interventions can significantly improve the quality of life for those affected. The aim of this paper is to examine the complexities of autism spectrum disorder (ASD) from a public health perspective in South East Asian region, highlighting the global rise in prevalence and the compounded challenges posed by the COVID-19 pandemic. The rise in ASD prevalence from 4 to 5 cases per 10,000 children in the 1980s to 11.3 per 1,000 children in 2012 highlights the need for effective interventions. The pandemic exacerbated behavioral issues, anxiety, and screen time-related health problems, underscoring the importance of adjusting strategies for early identification and support. Diagnostic tools like the Modified Checklist for Autism in Toddlers (M-CHAT) and the Social Communication Questionnaire (SCQ) play a critical role in community-based screening. Effective prevention strategies include primary measures such as public awareness campaigns and genetic counseling, secondary measures focusing on early identification and intervention, and tertiary measures involving ongoing support and therapy. Addressing implementation challenges, particularly in low-income countries, requires enhanced public awareness, training of community health workers, and integration of ASD services into primary healthcare systems. Future research should aim to develop and evaluate scalable, culturally relevant interventions and explore the impact of environmental factors on ASD. Comprehensive strategies at the community level, combined with robust public health policies, are crucial for improving outcomes for individuals with ASD and their families.
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Introduction

Autism spectrum disorder (ASD) is a complex developmental condition characterized by persistent challenges in social communication, restricted interests, and repetitive behaviors, as outlined by the DSM-5 (Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition) (1). Although autism is considered a lifelong condition, the degree of impairment varies significantly among individuals (2). ASD encompasses what were once distinct disorders, including Asperger's syndrome, childhood disintegrative disorder, autism, and an unspecified type of pervasive developmental disorder. The term “spectrum” reflects the broad range of symptoms and their varying degrees of severity. For a diagnosis, these symptoms must be present from early developmental stages, although they may not become fully apparent until social demands exceed the individual's capacities (3). Additionally, these symptoms must cause clinically significant impairment in social, occupational, or other important areas of functioning and cannot be better explained by intellectual disability or global developmental delay (4). While there is no known cure for autism spectrum disorder, many children can significantly benefit from intensive, early intervention. The causes of autism spectrum disorder are not fully understood, likely due to the disorder's complexity and the wide variation in symptoms and severity. Both genetic and environmental factors are believed to contribute. Multiple genes appear to be involved in ASD (5). For example, ASD can be associated with genetic disorders such as Rett syndrome or fragile X syndrome. Some genetic mutations are inherited, while others occur spontaneously. Environmental factors, such as viral infections, medications, complications during pregnancy, or exposure to air pollutants, may also play a role in triggering ASD (6).

Several risk factors are linked to a higher likelihood of developing ASD, including having a sibling with ASD, older parental age, certain genetic conditions (such as Down syndrome or fragile X syndrome), and very low birth weight. Boys are about four times more likely than girls to develop ASD (7). The challenges associated with ASD, including difficulties with social interactions, communication, and behavior, can lead to significant problems in school, learning, employment, independent living, social relationships, family stress, and vulnerability to victimization and bullying (8). The aim of this paper is to examine the complexities of autism spectrum disorder (ASD) from a public health perspective, highlighting the global rise in prevalence and the compounded challenges posed by the COVID-19 pandemic.



Global and national burden of ASD

The prevalence of autism has increased significantly over the years. In the 1980s, the reported prevalence was approximately 4–5 cases per 10,000 children. By the 1990s, this number had risen to about 30–60 cases per 10,000 children (9). A 2020 study found that the combined prevalence of autism spectrum disorder (ASD) was 27.6 per 1,000 children aged 8 years, or roughly 1 in 36 children (10). Another study in Australia reported a prevalence of 1 per 255 children aged 2–17 years, with a tenfold increase over a 16-year period, consistent across all levels of child intellectual functioning (11). A Danish study, analyzing data from the Danish Psychiatric Central Research Registry, examined trends in the incidence of diagnosed ASD from 1995 to 2010. It identified 14,997 patients, with incidence rates increasing from 9.0 to 38.6 per 100,000 person-years over the 16-year period, particularly among females, adolescents, adults, and those diagnosed with Asperger's syndrome or PDD-NOS (12). In the United States, the estimated prevalence of ASD rose from 1.1% in 2008 to 2.3% in 2018, likely due to changes in DSM-5 diagnostic criteria, improved screening and diagnostic tools, and increased public awareness (13). Globally, in 2023, the pooled prevalence estimate for ASD was 0.72% (95% CI = 0.61–0.85) (14). In India, a community-based study on autism prevalence among children aged 1 to 10 years in Himachal Pradesh reported a prevalence of 15 per 10,000 (0.15%) (15). A 2017 study from Kolkata found the prevalence of ASD in school-going children to be 23 per 10,000 (16). The global impact (Figure 1) of ASD has significant effects on family dynamics, healthcare resources, and educational systems. Supporting an individual with ASD often entails a high lifetime cost, including medical expenses, educational interventions, and lost productivity (17).
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FIGURE 1
The estimated prevalence of autism spectrum disorder.




Changing pattern of ASD

The COVID-19 pandemic had a range of negative, neutral, and positive effects on both children with autism spectrum disorder (ASD) and their mothers, who worked to overcome the challenges presented by the crisis (18). Research indicated a significant increase in behavioral issues among children and adolescents with ASD, with 521 out of 1,004 individuals (51.9%) exhibiting behavioral changes such as conduct problems, emotional difficulties, aggression, and hyperactivity. Additionally, studies reported heightened anxiety and challenges in emotion regulation among this group, though one study noted clinical stabilization in some children with ASD during the pandemic (19). A large majority of families and caregivers—82.7% (544 out of 658)—faced significant challenges during this period. Most parents observed declines in their children's sleep quality (69.4%), behavioral regulation (52.8%), and acquired skills across various domains (54.2%) (20). Parental stress and related demands also escalated during the pandemic compared to pre-pandemic levels (21). At the onset of the COVID-19 pandemic, the suspension of school activities caused sudden disruptions in the daily routines of children and teenagers. These changes, coupled with physical distancing from friends, confinement to their homes, and exposure to distressing information about the pandemic, heightened feelings of stress, anxiety, and sadness. The excessive use of screens during the pandemic had numerous adverse effects on children and adolescents, leading to a higher incidence of visual impairments, sedentary lifestyles, unhealthy eating habits, weight gain, impaired sleep quality, and negative impacts on mental health. While digital platforms offer valuable educational tools, they must be used judiciously to avoid these negative consequences. A significant decrease in the number of days of physical activity (from 4.17 to 2.27 days per week; p = 0.0006) and a notable increase in screen time during both weekdays (from 3.69 to 6.25 h; p = 0.007) and weekends (from 5.94 to 7.39 h; p = 0.004) were observed during the pandemic (22). A survey conducted in India found that about 54% of children had more screen time than usual during the lockdown (23). The pandemic's impact on autistic children was further exacerbated by limited access to essential services and financial difficulties due to service interruptions, even after services resumed (24).

Children with more than two hours of daily screen exposure were found to have more speech delays and communication difficulties compared to those with less than two hours of exposure (25). Another study revealed that prolonged screen exposure of more than three hours per day was associated with an increased prevalence of ASD symptoms (26). It was also found that the primary reason for increased screen exposure was busy parents seeking to keep their children entertained. However, after reducing screen time, there was a significant improvement in the children's symptoms (27).



Diagnosing ASD at community level

Various tools are available for diagnosing ASD at the community level. The Modified Checklist for Autism in Toddlers (M-CHAT) is a two-step parent questionnaire that takes about 10 min to complete and consists of 20 yes/no questions designed to screen children aged 16–30 months who are at high risk for ASD (28). The Social Communication Questionnaire (SCQ), available in many Indian languages, is often considered the gold-standard questionnaire used in autism research studies (29). Existing tools, such as M-CHAT and SCQ, while effective in Western contexts, may not adequately capture the unique cultural and social nuances of non-Western societies. Developing diagnostic tools that reflect local behaviors, traditions, and community dynamics is essential for accurate identification and assessment of ASD. That's why culture specific few tools have been adopted in Indian context (LMICs). As an example, the Trivandrum Autism Behavioral Checklist (TABC), developed and validated in Indian context, evaluates four major domains: social interaction, communication, behavioral traits, and sensory integration (30). Diagnosing ASD involves using established criteria, such as those in the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5), along with specific diagnostic tools like the Autism Diagnostic Observation Schedule (ADOS) and the Indian Scale for the Assessment of Autism (ISAA) (31). Other tools include the Knowledge about Childhood Autism among Health Workers (KCAHW) and the Opinion on the Availability of Facilities and Laws for Caring for the Needs and Rights of Children with Autism and Other Developmental Disorders (OFLCA) questionnaires (32).

At a micro level, educating family members to recognize ASD symptoms and bring the child in for screening can be crucial. Studies suggest that parental interventions can improve parenting confidence and, to a lesser degree, mental health (33). At the meso level, community healthcare workers, such as Accredited Social Health Activists (ASHA), Anganwadi Workers (AWW), and Auxiliary Nurse Midwives (ANM), can be instrumental in diagnosing ASD. For instance, the COMPASS trial, which includes the PASS Plus intervention alongside treatment as usual, involves ASHAs as one of the agents delivering the intervention (34). Studies also support the effectiveness of non-specialist health workers in delivering autism treatment in Asia (35).

At a macro level, policy interventions are necessary. For example, the Rashtriya Bal Suraksha Karyakram (RBSK) was launched in 2013 for community-level screening, early identification, and management of chronic conditions, including birth defects, diseases, deficiencies, developmental delays, and disabilities, from birth to 18 years (36). Healthcare is provided in district hospitals with Special Newborn Care Units and District Early Intervention Centers (DEIC). Infants are screened at delivery points or at home under the Home-Based Newborn Care package. Pre-schoolers and school-aged children are evaluated by mobile health teams using standardized tools in anganwadi centers and schools, respectively, with referrals managed at higher centers. The Rights of Persons with Disabilities Act, 2016 (RPWD Act) covers 21 types of disabilities, including ASD (37).



Prevention of ASD

The Early Start Denver Model (ESDM) is a behavioral therapy for young children with ASD that focuses on social communication and play skills (38). In the U.S., children receiving intensive ESDM therapy showed significant improvements in IQ and adaptive behaviors compared to those receiving standard interventions (38). However, the therapy's annual cost of $40,000–$60,000 makes it largely inaccessible in low-income countries with insufficient trained professionals. Similarly, Applied Behavior Analysis (ABA) therapy has gained traction in Saudi Arabia, with government support enhancing its availability (39). Yet, access remains limited to financially secure families, especially in urban areas. In the UK, the TEACCH approach has been integrated into public schools, demonstrating improvements in communication and behavioral skills for children with ASD (40). However, scaling such initiatives in developing countries faces challenges, including limited resources and a lack of trained staff.

The Community Health Worker model in India shows promise for early screening of developmental delays, but barriers persist due to inadequate training and urban-centric services (41). While medications like risperidone and aripiprazole help manage symptoms, their use is less common in developing countries due to cost and limited healthcare access (42). In contrast, developed nations integrate autism services into schools, facilitating early identification and support, while developing countries struggle with stigma, inadequate resources, and a lack of specialized teachers, leading to exclusion from mainstream education (43). Overall, while effective therapies exist, significant barriers remain in accessing these services across different countries, necessitating a multifaceted approach to improve accessibility and integration for families affected by ASD.

The approaches to autism prevention outlined here underscore the importance of early intervention, targeted strategies, and behavioral therapy. Although there is no known cure for autism, these methods can help individuals with autism spectrum disorder (ASD) lead fulfilling lives by mitigating symptoms, enhancing skills, and improving overall well-being. Primary prevention aims to reduce the incidence of autism by targeting broad populations and focusing on promoting healthy development and addressing risk factors associated with autism. This includes public awareness campaigns, early childhood education programs, and parental support initiatives designed to limit children's screen time. Genetic counseling is also crucial for families with a history of ASD, as it provides insights into potential risks and guides family planning decisions. Secondary prevention targets specific at-risk groups to reduce the prevalence or severity of autism. This involves early identification and intervention for children who exhibit early signs of autism or have a family history of the disorder. Effective strategies include diagnostic evaluations, early intervention services, and genetic counseling. Research has shown that early diagnosis of ASD leads to significant improvements in cognitive, language, and social-emotional functioning in affected children (44). Tertiary prevention focuses on individuals who have already been diagnosed with autism, aiming to maintain functional adaptations, ensure well-being, and prevent relapses. This approach includes providing effective support, therapies, and services throughout an individual's lifespan. Non-pharmacological therapeutic interventions, such as specialized diets, supplements, antioxidants, hormones, vitamins, complementary and alternative medicine (CAM) therapies, herbal remedies, camel milk, and cannabidiol, are used to manage ASD symptoms (45). Family support is also essential, offering resources and assistance to help families manage the emotional and financial challenges of caring for a child with ASD.

To comprehensively understand autism spectrum disorder (ASD), it is crucial to address the challenges faced by individuals as they transition from childhood into adolescence and adulthood. While early intervention is vital, the evolving needs of adolescents and adults, particularly concerning employment, independent living, and social integration, must also be recognized (46). The transition to adolescence presents unique challenges, as social interactions and adaptive behaviors can become more pronounced due to shifting societal expectations (47). Unfortunately, many countries offer inadequate services for adolescents with ASD, focusing primarily on early interventions like ABA or ESDM. This leaves a significant gap in support during a critical developmental phase.

In the U.S. and parts of Europe, specialized programs have begun to address these needs, with interventions like Cognitive Behavioral Therapy (CBT) showing promise in reducing anxiety and improving social functioning among adolescents (48). However, in developing countries, services targeting this demographic are scarce, leading to what is known as a service cliff, where adolescents lose access to essential therapies. As individuals transition into adulthood, challenges persist, including high unemployment rates, with many adults with ASD struggling to secure meaningful employment due to a lack of tailored services.

While vocational training programs in countries like the U.S. and UK help individuals develop job skills, such programs are often absent in low- and middle-income countries (49). Individuals with ASD frequently rely on family support, which can become unsustainable over time, especially as caregivers age. Supported living arrangements are crucial but rarely available in developing countries, further exacerbating the difficulties faced by adults with autism.

The need for vocational training becomes critical as adolescents prepare to enter adulthood, yet such opportunities remain largely inaccessible in many regions. Expanding services that focus on social skills, emotional regulation, and vocational readiness is essential for bridging the gap between childhood interventions and adult support. Governments should invest in programs that prioritize vocational training, while partnerships with private entities and NGOs can create more opportunities for individuals with ASD. Ultimately, a lifelong perspective on autism services is needed, encompassing early intervention, adolescent support, vocational training, and adult living assistance to enhance the quality of life for individuals with ASD and enable them to lead fulfilling, independent lives. The WHO's Mental Health Action Plan 2013–2030 and Resolution WHA73.10 urge countries to close gaps in early diagnosis, care, and rehabilitation for mental and neurodevelopmental conditions, including autism. They also call for addressing the social, economic, and educational needs of affected individuals and families, while enhancing surveillance and research.

Autism prevention strategies should be implemented using a life-course approach, considering the different stages of an individual's life from the prenatal period to old age. The focus of prevention efforts may vary depending on the age of the targeted population.



Implementation challenges and possible solutions at community level

In low-income countries, many essential elements for organizing mental health services are lacking, including specialist mental health professionals to support the services and a reliable supply of medications (50). Government programs, such as those focused on maternal and child health, could allocate resources to include autism screening and interventions as part of broader developmental care initiatives. Similarly, integrating autism services with existing primary care systems would make these services more accessible and cost-effective. For instance, routine screenings for autism could be added to early childhood health checkups at primary healthcare centers, ensuring that children are assessed alongside other developmental milestones. Additionally, national programs that focus on disability, mental health, or child welfare, such as India's Rashtriya Bal Swasthya Karyakram (RBSK), could incorporate autism services into their mandate, further streamlining the delivery of care (51). Collaborating with NGOs, private sector partners, and international organizations could also provide essential financial and technical support, helping to scale these interventions more effectively. By addressing funding and integration into national programs, the paper would provide a more comprehensive strategy for the widespread implementation of autism services in developing countries. The low baseline preparedness of health systems across various sites highlights the need for comprehensive interventions at the levels of health care organization, health facilities, and communities to ensure the sustainable delivery of quality mental health care integrated into primary care. A study revealed significant cross-country variation in the implementation of community-based services, with mental hospitals still being the dominant model of care in most countries (52). However, a few countries have adopted a balanced care model that includes both community services and mental hospitals. Engaging all staff in these initiatives remains a challenge, although some initial resistance has been successfully addressed (53).

To succeed in developing countries, autism services must be built on a comprehensive plan that addresses resource limitations, cultural factors, and existing healthcare infrastructure. Raising public awareness and reducing stigma through community education campaigns is crucial; involving local leaders, teachers, and health workers has proven effective, as seen in Bangladesh (54).

Training healthcare workers to recognize autism and deliver basic interventions is essential. Models like India's Accredited Social Health Activists (ASHAs) can be adapted to include autism-specific tools, while non-specialist workers in rural areas can be trained in parent-mediated interventions, reducing costs and ensuring consistent support (55).

Integrating autism services into primary healthcare is practical, as these centers are often the first contact point for families. Training professionals to use basic autism screening tools can lead to early diagnoses, exemplified by India's Rashtriya Bal Swasthya Karyakram (RBSK) (36). Schools should also train teachers to recognize autism and incorporate vocational training for adolescents with ASD.

Establishing referral networks and specialized autism centers is essential for advanced diagnostic and therapeutic services. Networks connecting community centers with regional autism hubs can bridge rural-urban gaps, while specialized centers can train healthcare workers and deliver therapies like Applied Behavior Analysis (ABA) (56).

Financial barriers are significant; governments should prioritize autism care in national budgets and offer subsidies or insurance coverage for services. Partnerships with NGOs and the private sector can also expand access to affordable services.

Logistical challenges like transportation hinder access, particularly in rural areas. Mobile health units and telehealth services can provide screening and therapy in remote locations (57). Continuous monitoring and evaluation are necessary to measure outcomes and ensure sustainability.

By focusing on awareness, capacity building, service integration, and addressing financial and logistical barriers, developing countries can create sustainable, community-based autism services through collaboration among governments, healthcare providers, educators, and NGOs.

Overcoming the implementation challenges of autism spectrum disorder (ASD) at the community level requires a multifaceted approach that addresses gaps in awareness, resources, and service delivery. First, increasing public awareness through education campaigns can help reduce stigma and promote early detection, encouraging families to seek support. Training and empowering community health workers, such as ASHAs, ANMs, and Anganwadi workers, is essential to improve early identification and intervention, especially in resource-limited settings. Additionally, integrating ASD services into existing healthcare frameworks, such as primary health centers and community health programs, can enhance accessibility and continuity of care. Collaborating with local governments, NGOs, and international organizations can help mobilize resources and provide the necessary training and infrastructure. Finally, engaging families and caregivers as active participants in the care process can foster a supportive environment and ensure that interventions are culturally appropriate and sustainable.

Stigma surrounding developmental disorders significantly impedes the early identification, diagnosis, and treatment of individuals with autism spectrum disorder (ASD), especially in low- and middle-income countries (58). Traditional beliefs and misconceptions often lead families to avoid seeking help, fearing social ostracism or being labeled as “cursed.” This stigma not only affects individuals with ASD but also places an emotional burden on their families, who may refrain from pursuing interventions due to concerns about community judgment (59).

Cultural perceptions further influence how autism services are delivered. In many African and South Asian societies, disabilities are often associated with supernatural beliefs, causing families to seek traditional healers instead of medical professionals (60). For instance, reliance on faith healers in countries like Nigeria and India can delay access to essential early intervention services (59, 61). Moreover, cultural norms regarding gender roles can hinder access to care; in some regions, women, as primary caregivers, may lack the authority to seek help for their children without male consent, perpetuating isolation for children with ASD (62).

Culturally sensitive approaches to service delivery are vital, as interventions effective in Western contexts may not translate easily into non-Western settings without considering local beliefs and practices. For example, therapies like Applied Behavior Analysis (ABA) may require adaptation to align with local parenting styles (63). Research from countries like China indicates that societal pressures around academic achievement can skew interventions, prioritizing academic skills over critical areas like communication and emotional regulation (64).

Stigma also impacts public policy and resource allocation, as autism often remains a low priority within health and education systems in developing countries (65). This results in limited investment in ASD services, leading to gaps in access to trained professionals and specialized programs. To address these challenges, culturally relevant interventions should encompass community outreach to reduce stigma, public education campaigns, and collaborations with local leaders to shift narratives around developmental disabilities. For example, initiatives in Bangladesh have successfully engaged local religious leaders to promote autism awareness, improving access to services (66).



Conclusion

Understanding Autism Spectrum Disorder (ASD) from a public health perspective requires acknowledging the complexities of its diagnosis, the impact of modern challenges such as increased screen time, and the need for a comprehensive approach to prevention and intervention. Both globally and in India, addressing the burden of ASD demands heightened awareness, enhanced diagnostic and support services, and targeted prevention strategies aimed at improving outcomes for individuals and families affected by the disorder.



Way forward

Future research on autism spectrum disorder (ASD) at the community level should focus on developing and evaluating scalable, culturally relevant interventions that can be integrated into existing primary healthcare systems. For instance, studies could investigate the role of community health workers, such as Accredited Social Health Activists (ASHA) in India, in the early identification and support of individuals with ASD, particularly in underserved areas. Research should also assess the long-term outcomes of early intervention programs like the Early Start Denver Model or Parent-Implemented Interventions and their adaptability in different cultural contexts (67). Additionally, exploring the impact of environmental factors, such as dietary influences or increased screen time, on the prevalence and severity of ASD in various communities could provide important insights. Investigating strategies to enhance community awareness and reduce stigma, similar to public awareness campaigns about mental health, will be crucial in ensuring timely and appropriate care for affected individuals.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding authors.



Author contributions

AK: Writing – review & editing, Writing – original draft. SB: Writing – review & editing, Writing – original draft.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Arlington VA, American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. Washington, DC: American Psychiatric Association (2013) 5. p. 612–3.

2. Posar A, Visconti P. Long-term outcome of autism spectrum disorder. Turk Arch Pediatr Pediatri Arş. (2019) 54(4):207–12.

3. Okoye C, Obialo-Ibeawuchi CM, Obajeun OA, Sarwar S, Tawfik C, Waleed MS, et al. Early diagnosis of autism spectrum disorder: a review and analysis of the risks and benefits. Cureus. (2023) 15(8):e43226. doi: 10.7759/cureus.43226

4. Hodges H, Fealko C, Soares N. Autism spectrum disorder: definition, epidemiology, causes, and clinical evaluation. Transl Pediatr. (2020) 9(Suppl 1):S55–65. doi: 10.21037/tp.2019.09.09

5. Rylaarsdam L, Guemez-Gamboa A. Genetic causes and modifiers of autism spectrum disorder. Front Cell Neurosci. (2019) 13:385. doi: 10.3389/fncel.2019.00385

6. Chaste P, Leboyer M. Autism risk factors: genes, environment, and gene-environment interactions. Dialogues Clin Neurosci. (2012) 14(3):281–92. doi: 10.31887/DCNS.2012.14.3/pchaste

7. Werling DM, Geschwind DH. Sex differences in autism spectrum disorders. Curr Opin Neurol. (2013) 26(2):146–53. doi: 10.1097/WCO.0b013e32835ee548

8. Park I, Gong J, Lyons GL, Hirota T, Takahashi M, Kim B, et al. Prevalence of and factors associated with school bullying in students with autism Spectrum disorder: a cross-cultural meta-analysis. Yonsei Med J. (2020) 61(11):909–22. doi: 10.3349/ymj.2020.61.11.909

9. Blaxill MF. What’s going on? The question of time trends in autism. Public Health Rep Wash DC 1974. (2004) 119(6):536–51.

10. Maenner MJ, Warren Z, Williams AR, Amoakohene E, Bakian AV, Bilder DA, et al. Prevalence and characteristics of autism spectrum disorder among children aged 8 years - autism and developmental disabilities monitoring network, 11 sites, United States, 2020. Morb Mortal Wkly Rep Surveill Summ. (2023) 72(2):1–14. doi: 10.15585/mmwr.ss7202a1

11. Icasiano F, Hewson P, Machet P, Cooper C, Marshall A. Childhood autism spectrum disorder in the barwon region: a community based study. J Paediatr Child Health. (2004) 40(12):696–701. doi: 10.1111/j.1440-1754.2004.00513.x

12. Jensen CM, Steinhausen HC, Lauritsen MB. Time trends over 16 years in incidence-rates of autism spectrum disorders across the lifespan based on nationwide Danish register data. J Autism Dev Disord. (2014) 44(8):1808–18. doi: 10.1007/s10803-014-2053-6

13. Hirota T, King BH. Autism spectrum disorder: a review. JAMA. (2023) 329(2):157–68. doi: 10.1001/jama.2022.23661

14. Talantseva OI, Romanova RS, Shurdova EM, Dolgorukova TA, Sologub PS, Titova OS, et al. The global prevalence of autism spectrum disorder: a three-level meta-analysis. Front Psychiatry. (2023) 14:1071181. doi: 10.3389/fpsyt.2023.1071181

15. Raina SK, Chander V, Bhardwaj AK, Kumar D, Sharma S, Kashyap V, et al. Prevalence of autism Spectrum disorder among rural, urban, and tribal children (1–10 years of age). J Neurosci Rural Pract. (2017) 8(3):368–74. doi: 10.4103/jnrp.jnrp_329_16

16. Rudra A, Belmonte MK, Soni PK, Banerjee S, Mukerji S, Chakrabarti B. Prevalence of autism spectrum disorder and autistic symptoms in a school-based cohort of children in Kolkata, India. Autism Res Off J Int Soc Autism Res. (2017) 10(10):1597–605. doi: 10.1002/aur.1812

17. Matin BK, Byford S, Soltani S, Kazemi-Karyani A, Atafar Z, Zereshki E, et al. Contributing factors to healthcare costs in individuals with autism spectrum disorder: a systematic review. BMC Health Serv Res. (2022) 22:604. doi: 10.1186/s12913-022-07932-4

18. Asaoka H, Okamura S, Baba C, Fujimoto N, Ishizuka Y, Takahashi T. Influence of the COVID-19 pandemic on children with autism spectrum disorder and their mothers in Japan. Autism Dev Lang Impair. (2023) 8:23969415231212347. doi: 10.1177/23969415231212347

19. Ahmed S, Hanif A, Khaliq I, Ayub S, Saboor S, Shoib S, et al. Psychological impact of the COVID-19 pandemic in children with autism spectrum disorder—a literature review. Int J Dev Disabil. (2024) 70(2):173–83. doi: 10.1080/20473869.2022.2066248

20. Alshaban FA, Ghazal I, Al-Harahsheh ST, Lotfy M, Al-Shammari H, Al-Faraj F, et al. Effects of COVID-19 on autism spectrum disorder in Qatar. Front Psychiatry. (2024) 15:1322011. doi: 10.3389/fpsyt.2024.1322011

21. Sartor T, Sons S, Kunina-Habenicht O, Tröster H, Kuhn JT. Demands and stress before and during the COVID-19 pandemic of parents to children with autism spectrum disorder. Front Psychol. (2023) 14:1212556. doi: 10.3389/fpsyg.2023.1212556

22. Garcia JM, Lawrence S, Brazendale K, Leahy N, Fukuda D. Brief report: the impact of the COVID-19 pandemic on health behaviors in adolescents with autism spectrum disorder. Disabil Health J. (2021) 14(2):101021. doi: 10.1016/j.dhjo.2020.101021

23. Kaku SM, Chandran S, Roopa N, Choudhary A, Ramesh J, Somashekariah S, et al. Coping with autism during lockdown period of the COVID-19 pandemic: a cross-sectional survey. Indian J Psychiatry. (2021) 63(6):568–74. doi: 10.4103/indianjpsychiatry.indianjpsychiatry_344_21

24. Kaur A, Lall G, Abhilashi M, Naithani L, Verma M, Roy R, et al. Locked down-locked in: experiences of families of young children with autism spectrum disorders in Delhi, India. Front Public Health. (2024) 12:1294538. doi: 10.3389/fpubh.2024.1294538

25. Bibi DA, Khan SN, Rasheed H, Kulsoom U, Musharraf M, Ali S. Effects of increased electronic screen exposure and its relation with autistic Spectrum symptoms (ASD)—a cross sectional study in Peshawar. Pak J Med Res. (2022) 61(1):30–4.

26. Alrahili N, Almarshad NA, Alturki RY, Alothaim JS, Altameem RM, Alghufaili MA, et al. The association between screen time exposure and autism spectrum disorder-like symptoms in children. Cureus. (2021) 13(10):e18787.34804653

27. Hussain S, Abderahim M, Alanazi AM, Alhudhayyiri BF, Alanazi AF, Alanazi AM, et al. Association of screen time exposure with autism spectrum disorder in four to six-year-old children in Arar City, Saudi Arabia. Cureus. (2024) 16(5):e61447. doi: 10.7759/cureus.61447

28. Nair MKC. Autism spectrum disorders. Indian Pediatr. (2004) 41(6):541–3.15235159

29. Marvin AR, Marvin DJ, Lipkin PH, Law JK. Analysis of social communication questionnaire (SCQ) screening for children less than age 4. Curr Dev Disord Rep. (2017) 4(4):137–44. doi: 10.1007/s40474-017-0122-1

30. Nair MKC, Nair GSH, George B, Suma N, Neethu C, Leena ML, et al. Development and validation of trivandrum development screening chart for children aged 0–6 years [TDSC (0–6)]. Indian J Pediatr. (2013) 80(2):248–55. doi: 10.1007/s12098-013-1144-2

31. Uke P, Gaikwad S, Vagha K, Wandile S. Unraveling the spectrum: a comprehensive review of autism Spectrum disorder in India. Cureus. (2024) 16(6):e62753.39036210

32. Bakare MO, Ebigbo PO, Agomoh AO, Eaton J, Onyeama GM, Okonkwo KO, et al. Knowledge about childhood autism and opinion among healthcare workers on availability of facilities and law caring for the needs and rights of children with childhood autism and other developmental disorders in Nigeria. BMC Pediatr. (2009) 9:12. doi: 10.1186/1471-2431-9-12

33. MacKenzie KT, Eack SM. Interventions to improve outcomes for parents of children with autism spectrum disorder: a meta-analysis. J Autism Dev Disord. (2022) 52(7):2859–83. doi: 10.1007/s10803-021-05164-9

34. Roy R, Leadbitter K, Shields G, Taylor C, Aldred C, Juneja M, et al. A randomised controlled trial of clinical and cost-effectiveness of the PASS plus intervention for young children with autism spectrum disorder in New Delhi, India: study protocol for the COMPASS trial. Trials. (2023) 24(1):667. doi: 10.1186/s13063-023-07621-5

35. Rahman A, Divan G, Hamdani SU, Vajaratkar V, Taylor C, Leadbitter K, et al. Effectiveness of the parent-mediated intervention for children with autism spectrum disorder in south Asia in India and Pakistan (PASS): a randomised controlled trial. Lancet Psychiatry. (2016) 3(2):128–36. doi: 10.1016/S2215-0366(15)00388-0

36. Mukherjee SB, Mukherjee S, Ghosh S, Singh A. Providing services for Indian children with developmental delay and disabilities in the community: rashtriya bal suraksha karyakram. Indian Pediatr. (2021) 58(1):73–9. doi: 10.1007/s13312-021-2361-9

37. Narayan CL, John T. The rights of persons with disabilities act, 2016: does it address the needs of the persons with mental illness and their families. Indian J Psychiatry. (2017) 59(1):17–20. doi: 10.4103/psychiatry.IndianJPsychiatry_75_17

38. Rogers SJ, Estes A, Lord C, Vismara L, Winter J, Fitzpatrick A, et al. Effects of a brief early start Denver model (ESDM)–based parent intervention on toddlers at risk for autism spectrum disorders: a randomized controlled trial. J Am Acad Child Adolesc Psychiatry. (2012) 51(10):1052–65. doi: 10.1016/j.jaac.2012.08.003

39. Alasiri RM, Albarrak DA, Alghaith DM, Alsayari OS, Alqahtani YS, Bafarat AY, et al. Quality of life of autistic children and supported programs in Saudi Arabia: a cross-sectional study. Cureus. (2024) 16(1):e51645. doi: 10.7759/cureus.51645

40. Virues-Ortega J, Julio FM, Pastor-Barriuso R. The TEACCH program for children and adults with autism: a meta-analysis of intervention studies. Clin Psychol Rev. (2013) 33(8):940–53. doi: 10.1016/j.cpr.2013.07.005

41. Kar A, Radhakrishnan B, Girase T, Ujagare D, Patil A. Community-based screening and early intervention for birth defects and developmental disabilities: lessons from the RBSK programme in India. Disabil CBR Incl Dev. (2020) 31(1):30–46. doi: 10.5463/dcid.v31i1.890

42. Alsayouf HA, Talo H, Biddappa ML, De Los Reyes E. Risperidone or aripiprazole can resolve autism core signs and symptoms in young children: case study. Children. (2021) 8(5):318. doi: 10.3390/children8050318

43. Bani Odeh K, Lach LM. Barriers to, and facilitators of, education for children with disabilities worldwide: a descriptive review. Front Public Health. (2024) 11:1294849. doi: 10.3389/fpubh.2023.1294849

44. Vivanti G, Prior M, Williams K, Dissanayake C. Predictors of outcomes in autism early intervention: why don’t we know more? Front Pediatr. (2014) 2:58. doi: 10.3389/fped.2014.00058

45. Mondal A, Sharma R, Abiha U, Ahmad F, Karan A, Jayaraj RL, et al. A spectrum of solutions: unveiling non-pharmacological approaches to manage autism spectrum disorder. Medicina. (2023) 59(9):1584. doi: 10.3390/medicina59091584

46. Płatos M, Pisula E. Service use, unmet needs, and barriers to services among adolescents and young adults with autism spectrum disorder in Poland. BMC Health Serv Res. (2019) 19(1):587. doi: 10.1186/s12913-019-4432-3

47. Elster N, Parsi K. Transitioning from adolescence to adulthood with autism spectrum disorder. Child Adolesc Psychiatr Clin N Am. (2020) 29(2):399–408. doi: 10.1016/j.chc.2019.11.003

48. Solish A, Klemencic N, Ritzema A, Nolan V, Pilkington M, Anagnostou E, et al. Effectiveness of a modified group cognitive behavioral therapy program for anxiety in children with ASD delivered in a community context. Mol Autism. (2020) 11(1):34. doi: 10.1186/s13229-020-00341-6

49. Lee NR, McQuaid GA, Grosman HE, Jayaram S, Wallace GL. Vocational outcomes in ASD: an examination of work readiness skills as well as barriers and facilitators to employment identified by autistic adults. J Autism Dev Disord. (2024) 54(2):477–90.36394783

50. Hanlon C, Luitel NP, Kathree T, Murhar V, Shrivasta S, Medhin G, et al. Challenges and opportunities for implementing integrated mental health care: a district level situation analysis from five low- and middle-income countries. PLoS One. (2014) 9(2):e88437. doi: 10.1371/journal.pone.0088437

51. Singh AK, Kumar R, Mishra CK, Khera A, Srivastava A. Moving from survival to healthy survival through child health screening and early intervention services under rashtriya bal swasthya karyakram (RBSK). Indian J Pediatr. (2015) 82(11):1012–8. doi: 10.1007/s12098-015-1823-2

52. Vandoni M, D’Avanzo B, Barbato A. The transition towards community-based mental health care in the European union: current realities and prospects. Health Policy Amst Neth. (2024) 144:105081. doi: 10.1016/j.healthpol.2024.105081

53. Burau V, Carstensen K, Fredens M, Kousgaard MB. Exploring drivers and challenges in implementation of health promotion in community mental health services: a qualitative multi-site case study using normalization process theory. BMC Health Serv Res. (2018) 18(1):36. doi: 10.1186/s12913-018-2850-2

54. Hasan MT, Thornicroft G. Mass media campaigns to reduce mental health stigma in Bangladesh. Lancet Psychiatry. (2018) 5(8):616. doi: 10.1016/S2215-0366(18)30219-0

55. Naithani L, Sangwan P, Roy SG, Menon S, Azar Z, Lakhera S, et al. From engagement to competency: the pathway to making disability naïve frontline workers competent in the delivery of an evidence-based autism intervention in New Delhi, India. Front Psychiatry. (2022) 13:903341. doi: 10.3389/fpsyt.2022.903341

56. Gitimoghaddam M, Chichkine N, McArthur L, Sangha SS, Symington V. Applied behavior analysis in children and youth with autism spectrum disorders: a scoping review. Perspect Behav Sci. (2022) 45(3):521–57. doi: 10.1007/s40614-022-00338-x

57. Goldstein FP, Klaiman C, Willliams S. Bridging care gaps: using tele-health to provide care for people with autism spectrum disorder. Int J Dev Disabil. (2017) 63(4):190–4. doi: 10.1080/20473869.2017.1322342

58. Tilahun D, Hanlon C, Fekadu A, Tekola B, Baheretibeb Y, Hoekstra RA. Stigma, explanatory models and unmet needs of caregivers of children with developmental disorders in a low-income African country: a cross-sectional facility-based survey. BMC Health Serv Res. (2016) 16(1):152. doi: 10.1186/s12913-016-1383-9

59. Oduyemi AY, Okafor IP, Eze UT, Akodu BA, Roberts AA. Internalization of stigma among parents of children with autism spectrum disorder in Nigeria: a mixed method study. BMC Psychol. (2021) 9(1):182. doi: 10.1186/s40359-021-00687-3

60. Ngere SH, Akelo V, Ondeng’e K, Ridzon R, Otieno P, Nyanjom M, et al. Traditional medicine beliefs and practices among caregivers of children under five years—the child health and mortality prevention surveillance (CHAMPS), western Kenya: a qualitative study. PLoS One. (2022) 17(11):e0276735. doi: 10.1371/journal.pone.0276735

61. MacDonald K, Mohan G, Pawliuk N, Joober R, Padmavati R, Rangaswamy T, et al. Comparing treatment delays and pathways to early intervention services for psychosis in urban settings in India and Canada. Soc Psychiatry Psychiatr Epidemiol. (2023) 58(4):547–58. doi: 10.1007/s00127-022-02414-8

62. Khougar A, Ahadi P, Ahadi M. A critical feminist study of mothers raising a child on the autism spectrum in Iran. Npj Womens Health. (2024) 2(1):1–11. doi: 10.1038/s44294-024-00025-z

63. Castro-Hostetler M, Kille I, Lopez LV, Contreras BP. Understanding the role of cultural values in ABA service delivery: perspectives from latino families. Behav Soc Issues. (2022):1–24. doi: 10.1007/s42822-022-00115-0

64. Ng CSM, Ng SSL. A qualitative study on the experience of stigma for Chinese parents of children with autism spectrum disorder. Sci Rep. (2022) 12(1):19550. doi: 10.1038/s41598-022-23978-0

65. Dey I, Chakrabarty S, Nandi R, Shekhar R, Singhi S, Nayar S, et al. Autism community priorities in diverse low-resource settings: a country-wide scoping exercise in India. Autism. (2024) 28(1):187–98. doi: 10.1177/13623613231154067

66. Faruk MO, Khan AH, Chowdhury KUA, Jahan S, Sarker DC, Colucci E, et al. Mental illness stigma in Bangladesh: findings from a cross-sectional survey. Camb Prisms Glob Ment Health. (2023) 10:e59. doi: 10.1017/gmh.2023.56

67. Jhuo RA, Chu SY. A review of parent-implemented early start denver model for children with autism spectrum disorder. Children. (2022) 9(2):285. doi: 10.3390/children9020285



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Unveiling autism spectrum disorder in South East Asia through a public health Lens

		Introduction



		Global and national burden of ASD



		Changing pattern of ASD



		Diagnosing ASD at community level



		Prevention of ASD



		Implementation challenges and possible solutions at community level



		Conclusion



		Way forward



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		References



















OPS/images/cover.jpg
& frontiers | Frontiers in Child and Adolescent Psychiatry






OPS/images/frcha-03-1489269-g001.jpg









OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
, frontiers ‘ Frontiers in Child and Adolescent Psychiatry





