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ABSTRACT

Autism Spectrum Disorder (ASD) is a multifaceted neurodevelopmental disorder characterized by persistent
challenges in social communication and repetitive, restricted behaviors. Despite extensive research,
considerable diversity remains in the causes, progression, and treatment responses of this condition. This study
examines the current literature on ASD, emphasizing developmental difficulties across social, communicative,
behavioral, sensory, and emotional domains, as well as clinical characteristics and intervention approaches.

This systematic review was conducted in accordance with PRISMA guidelines. We conducted a comprehensive
search of the PubMed, Scopus, and Web of Science databases for studies published from 2010 to 2024. After
screening and eligibility assessment, we selected 24 studies for qualitative synthesis based on predefined
inclusion and exclusion criteria.

Research shows that Autism Spectrum Disorder (ASD) arises from intricate interactions between genetic
predispositions and environmental influences, resulting in a variety of developmental outcomes. Frequent
difficulties include challenges with social engagement, communication problems, sensory processing issues,
and difficulties managing emotions. Studies indicate that treatments such as Applied Behavior Analysis,
cognitive-behavioral therapy, sensory integration therapy, and parent-mediated strategies demonstrate varying
levels of effectiveness, with earlier intervention associated with more favorable outcomes.

The review highlights key research gaps, including limited culturally sensitive diagnostic tools, a lack of
longitudinal studies, and the underrepresentation of non-Western populations. Future research should prioritize
integrative and personalized approaches to improve early detection and intervention.

Keywords: Autism Spectrum Disorder; Developmental Challenges; Systematic Review; PRISMA;
Neurodevelopmental Disorders; Intervention.

INTRODUCTION

Autism Spectrum Disorder (ASD) is a complex neurodevelopmental disorder characterized by deficits in social
communication and interaction, as well as restricted, repetitive patterns of behavior, interests, or activities
(Hyman et al., 2020). The term “autism” was introduced by Leo Kanner (1943) and later expanded by Hans
Asperger (1944) to include children with social difficulties but strong cognitive abilities, laying the foundation
for understanding autism as a spectrum disorder. According to the Centers for Disease Control and Prevention
(CDC, 2023), approximately one in 36 children in the United States is diagnosed with ASD, reflecting increased
identification and awareness. The heterogeneity of ASD symptomatology requires individualized, evidence-
based interventions tailored to the developmental, cognitive, and emotional needs of each person.

Epidemiology of Autism Spectrum Disorder

Epidemiological research on ASD reveals substantial variability driven by cultural, diagnostic, and
methodological factors. Worldwide, ASD affects roughly 1% of the population, with prevalence ranging from 1
in 100 to 1 in 36 children (Zeidan et al., 2022; Maenner et al., 2023). ASD is diagnosed more often in males
than in females, with an average male-to-female ratio of 4:1 (Loomes et al., 2017). However, recent evidence
suggests that ASD may be underdiagnosed among females, partly due to subtler symptom expression and
compensatory behaviors (Lai et al., 2015). Socioeconomic disparities and limited access to healthcare also
influence diagnosis rates (Mandell et al., 2009). These findings highlight the need for culturally and gender-
sensitive diagnostic approaches to ensure equitable care.

Etiology and Neurobiological Factors

The etiology of ASD is multifactorial, involving complex interactions between genetic, environmental, and
neurobiological factors. Genetic research has identified hundreds of autism-related genes influencing neural
development, synaptic connectivity, and brain signaling (Geschwind & State, 2015). Twin studies indicate that
heritability accounts for up to 70-90% of ASD risk, with shared environmental factors also contributing (Tick et
al., 2016).
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Neuroimaging research indicates unusual patterns of brain development, especially an early increase in cortical
size. Researchers have also noted changes in connectivity among brain areas involved in social cognition and
executive function (Courchesne et al., 2011; Ecker et al., 2015). Various environmental factors, including
prenatal exposure to harmful substances, older parental age, infections, and maternal metabolic disorders, may
heighten the risk of developing ASD (Kalkbrenner et al., 2014; Krakowiak et al., 2012).

Despite growing evidence on the neurobiological and epidemiological aspects of ASD, limited attention has
been given to the psychological well-being of caregivers, particularly mothers who often serve as primary
caregivers. Caring for a child with ASD is associated with increased stress, emotional burden, and challenges in
affect regulation. While mindfulness-based interventions have demonstrated effectiveness in improving
psychological outcomes, research in the Indian context remains limited. Therefore, the present study aims to
examine the effectiveness of a mindfulness-based intervention on affect among mothers of children with Autism
Spectrum Disorder in Kerala, India.

METHODOLOGY

Study Design
This systematic review followed PRISMA guidelines to ensure transparency and methodological rigor.

Search Strategy
We conducted a comprehensive literature search across PubMed, Scopus, and Web of Science to identify
relevant studies published between 2010 and 2024.

The search strategy combined keywords, including “Autism Spectrum Disorder,” “ASD,” “developmental
challenges,” “etiology,” “clinical features,” and “intervention,” linked with Boolean operators (AND, OR) to
refine the results.

Identification
Database searches identified 142 records, and manual searches of reference lists and other relevant sources
identified an additional 12 records.

Inclusion and Exclusion Criteria

Inclusion criteria: (i) peer-reviewed journal articles; (ii) studies published from 2010 to 2024; (iii) studies
involving individuals with ASD; (iv) articles addressing etiology, clinical features, developmental challenges, or
interventions.

Exclusion criteria: (i) non-English publications; (ii) conference abstracts, dissertations, and gray literature; (iii)
studies without full-text access; (iv) articles not directly relevant to the review objectives.

Study Selection Process (PRISMA)

Database searches identified 142 records, and manual searches identified an additional 12 records. After
eliminating duplicates (n = 34), we evaluated 120 records by title and abstract, excluding 78. We reviewed the
full texts of 42 articles for eligibility and excluded 18 due to irrelevance, non-peer-reviewed status, or
inadequate methodological quality. Ultimately, we selected 24 studies for the qualitative synthesis. Figure 1
illustrates the study selection process, and Table 1 presents the characteristics of the included studies.
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+ Studies included in qualitative synthesis (n =24)

Figure 1. PRISMA flow diagram of the study selection process

Note: PRISMA diagram of study selection; 24 studies were included from 154 records after screening and
eligibility.

Data Extraction

We systematically gathered data from the included studies using a structured format. The information collected
encompassed: author(s), publication year, country, study design, sample characteristics, and significant findings
concerning etiology, clinical features, developmental challenges, and intervention strategies. The data extraction
process ensured uniformity and precision in summarizing evidence across studies. We then qualitatively
synthesized the data and present them in Table 1.

Quiality Assessment

We evaluated the included studies using recognized criteria relevant to their design, focusing on methodological
rigor, adequate sample size, and clear outcome reporting. We paid special attention to potential sources of bias,
including selection and reporting bias. The eligibility assessment excluded studies that failed to meet basic
quality criteria. Overall, the included studies were rated as moderate to high quality, lending credibility to the
review's findings.

Results
The qualitative synthesis included 24 studies. The findings are organized into key thematic areas, including
developmental challenges, sensory and motor difficulties, comorbidities, diagnosis, and intervention strategies.

Associated Developmental Challenges

Across the included studies, individuals with Autism Spectrum Disorder (ASD) consistently exhibited
difficulties across multiple developmental domains, including communication, social interaction, cognition, and
adaptive functioning. Studies reported that communication impairments ranged from delayed speech
development to deficits in pragmatic language skills, such as difficulty maintaining conversations and
understanding social cues (Tager-Flusberg et al., 2005). Social challenges included reduced eye contact, limited
social reciprocity, and impaired theory of mind, affecting the ability to interpret others’ emotions and intentions
(Baron-Cohen et al., 1985).

179




International Journal of Advance and Innovative Research ISSN 2394 - 7780
Volume 13, Issue 3: July - September 2026

In addition, behavioral manifestations such as hyperactivity, impulsivity, aggression, and self-injurious
behaviors were frequently reported (APA, 2013). Cognitive deficits, particularly in executive functioning (e.g.,
working memory and cognitive flexibility), were also identified as key barriers to academic and adaptive
functioning (Hill, 2004). Children with ASD experience a wide range of developmental difficulties across
communication, social, sensory, motor, and cognitive domains. Table 1 summarizes these developmental
challenges.

Table 1: Major Developmental Challenges in Children with ASD

Developmental Domain Developmental Domain Developmental Domain
Communication Delayed speech, limited verbal interaction, | Tager-Flusberg et  al.
poor pragmatic language skills (2005)
Social Interaction Difficulty with social reciprocity, reduced | Baron-Cohen et al. (1985)

eye contact, and challenges in
understanding emotions

Sensory Processing Hypersensitivity (sound, light, textures) or | Ben-Sasson et al. (2009)
hyposensitivity (pain, temperature)
Motor Skills Fine and gross motor delays, poor balance, | Fournier et al. (2010)
coordination difficulties
Cognitive/Executive Difficulty with flexibility, planning, and | Hill (2004)
Function attention shifting

Note: The table summarizes key developmental challenges in ASD across domains based on included studies.
These challenges vary in severity and are often interrelated.

Sensory and Motor Difficulties

Many studies have reported sensory processing abnormalities in individuals with ASD, including
hypersensitivity or hyposensitivity to environmental stimuli such as sound, light, and texture (Ben-Sasson et al.,
2009). Motor impairments, including deficits in balance, posture, and coordination, have also been consistently
observed (Fournier et al., 2010; Green et al., 2009). The interaction between sensory processing difficulties and
motor impairments has been found to affect emotional regulation and daily functioning significantly. Figure 1
illustrates this relationship.

Sensory Processing Differences
Hypersensitivity (over-reactive))

Hyposensitivity (Under-reactive)

|

{ Emaotional Regulation J

Y

Motor Coordination Issues

(balance, fine motor, gait)

¥

Impact on Social and Daily
Functioning

Figure 2: Sensory and Motor Difficulties
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Note. Conceptual model illustrating how sensory processing differences and motor coordination issues interact
to affect emotional regulation and social functioning in children with ASD.

Comorbidities and Mental Health

Comorbid conditions are common among individuals with Autism Spectrum Disorder (ASD), including
intellectual disability, ADHD, anxiety, and depression (Simonoff et al., 2008; White et al., 2009). These co-
occurring conditions can increase care complexity and negatively affect overall functioning. Parental stress,
particularly among mothers who often serve as primary caregivers, is a significant concern. Caregiving
demands are associated with elevated levels of depression and anxiety, although strong social support may help
mitigate these challenges (Boyd, 2002; Al-Kandari et al., 2017).

Diagnosis

ASD diagnosis relies on behavioural observation, caregiver interviews, and standardized instruments such as the
ADOS-2, ADI-R, and CARS (Lord et al., 2012). Early identification—ideally between 18 and 24 months—
enables timely intervention, though diagnostic delays remain common because of limited awareness and access
to services (Zwaigenbaum et al., 2015). The DSM-5 (APA, 2013) unified previously distinct subcategories into
a single spectrum, enhancing diagnostic consistency but complicating cross-study comparisons.

Intervention Strategies

Evidence-based interventions for Autism Spectrum Disorder (ASD) emphasize individualized and
multidisciplinary approaches targeting communication, behavior, and adaptive functioning. Interventions such
as Applied Behavior Analysis (ABA) and social skills training have demonstrated strong empirical support
(Reichow et al., 2012; Laugeson et al., 2012).

In addition, cognitive-behavioral therapy (CBT) and mindfulness-based interventions have shown effectiveness
in addressing anxiety and improving psychological well-being. While most interventions focus on the individual
with ASD, growing attention is being directed toward supporting caregivers, particularly through mindfulness-
based approaches that enhance coping and affective well-being.

DISCUSSION

The current systematic review offers an extensive synthesis of studies on Autism Spectrum Disorder,
emphasizing its intricate causes, varied clinical presentation, and differences in intervention results. The
outcomes support the view that ASD is not a monolithic disorder, but a diverse condition influenced by
numerous interacting biological and environmental elements.

A significant finding of this review is the robust evidence for gene-environment interactions in the onset of
ASD. Although genetic research indicates a high degree of heritability, environmental factors, such as prenatal
and perinatal influences, also significantly contribute. This interplay results in the considerable variability seen
in symptom intensity and developmental progress, suggesting that ASD cannot be attributed to a single causal
factor.

The review also highlights ongoing difficulties in social communication, along with other developmental
challenges, including sensory processing and emotional regulation. These observations indicate that ASD
impacts several areas of functioning, which calls for comprehensive assessment and intervention strategies.
Notably, co-occurring conditions add complexity to the clinical picture and highlight the importance of
integrated care approaches.

Behavioral methods such as Applied Behavior Analysis are well supported by evidence for improving
developmental outcomes, especially when initiated early. Cognitive behavioral therapy is effective in managing
emotional and anxiety-related issues, while sensory and parent-led interventions offer additional assistance
across various functional areas. Nevertheless, differences in study design, intervention duration, and outcome
metrics limit direct comparisons across studies, underscoring the need for more uniform research.

While these insights are valuable, several limitations warrant attention. The small number of included studies
and differences in methodological quality may compromise the generalizability of the results. Furthermore,
excluding non-English studies may introduce selection bias. Another significant limitation is the insufficient
representation of non-Western populations, which limits the cultural relevance of the existing evidence.

In summary, the results highlight the necessity for integrative, individualized, and culturally aware strategies in
ASD research and interventions. Future research should focus on longitudinal approaches, standardized
outcome metrics, and the inclusion of diverse populations to improve the understanding and management of
ASD.
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Research Gap and Future Directions

While the literature on Autism Spectrum Disorder (ASD) is expanding, several critical gaps still exist. Much of
the current research focuses on Western populations, limiting the applicability of its findings to diverse cultural
contexts, especially in low- and middle-income nations. Additionally, a shortage of longitudinal studies using
consistent methodologies hinders our understanding of interventions' long-term effects.

Moreover, there has been insufficient emphasis on the mental health of caregivers, particularly mothers, who
frequently bear a heavy emotional load. Studies exploring culturally relevant interventions for caregivers are
limited in the Indian setting. Addressing these shortcomings is vital to develop effective, contextually relevant
support strategies.

CONCLUSION

This systematic review offers an in-depth synthesis of existing research on Autism Spectrum Disorder, focusing
on its complex causes, varied clinical manifestations, and related developmental difficulties. The results indicate
that ASD is a varied condition shaped by intricate interactions between genetic predispositions and
environmental influences, leading to considerable differences in developmental outcomes.

The review underscores that individuals with ASD face various challenges in social, communication, behavior,
sensory processing, and emotional regulation, which significantly affect their daily lives and overall quality of
life. Evidence from the reviewed studies suggests that while different therapeutic approaches—such as Applied
Behavior Analysis, cognitive-behavioral therapy, sensory integration therapy, and parent-mediated
interventions—show varying levels of effectiveness, early, tailored intervention is essential to improve
outcomes.

Although the field has advanced significantly, crucial gaps remain in the literature, especially in cultural
representation, long-term outcomes, and methodological consistency. Addressing these shortcomings is vital to
advance research and strengthen clinical practice. This review highlights the necessity for integrative,
personalized, and evidence-informed strategies for assessing and managing ASD. Future studies should
emphasize creating culturally attuned frameworks, performing longitudinal research, and encouraging
multidisciplinary interventions to improve the effectiveness and accessibility of care for individuals with ASD.

AUTHOR CONTRIBUTIONS

Sujisha M: Conceptualization; Literature Review; Writing — Original Draft; Visualization; Writing — Review &
Editing.

Dr. Sunita Dhenwal: Supervision; Writing — Review & Editing; Validation.

Conflict of Interest
None declared.

Funding
This research received no external funding.

Ethical Considerations
Not applicable.

REFERENCES
American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders (5th ed.).
Arlington, VA: American Psychiatric Publishing.

Baron-Cohen, S., Leslie, A. M., & Frith, U. (1985). Does the autistic child have a “theory of mind”? Cognition,
21(1), 37-46.

Ben-Sasson, A., et al. (2009). A meta-analysis of sensory modulation symptoms in individuals with autism
spectrum disorders. Journal of Autism and Developmental Disorders, 39(1), 1-11.

Boyd, B. A. (2002). Examining the relationship between stress and lack of enjoyment in mothers of children
with ASD. Journal of Child Psychology and Psychiatry, 43(2), 275-283.

Courchesne, E., et al. (2011). Mapping early brain development in autism. Neuron, 74(3), 398—400.

Ecker, C., et al. (2015). The neuroanatomy of autism spectrum disorder: An overview of structural
neuroimaging findings. Progress in Neurobiology, 119, 29-45.

182




International Journal of Advance and Innovative Research ISSN 2394 - 7780
Volume 13, Issue 3: July - September 2026 -

Hyman, S. L., Levy, S. E., & Myers, S. M. (2020). Identification, evaluation, and management of children with
autism spectrum disorder. Pediatrics, 145(1), e20193447.

Khowaja, K., et al. (2020). Use of technology in intervention for children with autism spectrum disorder: A
systematic review. Autism, 24(4), 876-895.

Lai, M.-C., Lombardo, M. V., & Baron-Cohen, S. (2015). Sex/gender differences and autism. Journal of the
American Academy of Child and Adolescent Psychiatry, 54(1), 11-24.

Maenner, M. J., et al. (2023). Prevalence of autism spectrum disorder among children aged 8 years. MMWR
Surveillance Summaries, 70(11), 1-16.

Reichow, B., et al. (2012). Early intensive behavioral intervention for young children with autism spectrum
disorders—Cochrane Database of Systematic Reviews, (10).

Spain, D., Sin, J., Chalder, T., Murphy, D., & Happé, F. (2015). Cognitive behavior therapy for adults with
ASD and psychiatric comorbidity. Research in Autism Spectrum Disorders, 9, 151-162.

Wood, J. J., et al. (2009). Cognitive behavioral therapy for anxiety in children with autism spectrum disorders.
Journal of Child Psychology and Psychiatry, 50(3), 224-234.

Zeidan, J., et al. (2022). Global prevalence of autism spectrum disorder: A systematic review. Autism Research,
15(5), 777-790.

183




