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Abstract: Background 

Autism spectrum disorders (ASD) represent a heterogeneous group of 

neurodevelopmental conditions characterized by deficits in social communication and 

restricted, repetitive patterns of behavior. Increasing global prevalence has intensified the 

need for early neurological screening and evidence-based intervention strategies during 

infancy, when neuroplasticity is greatest. 

 

Methods 

This narrative-integrated prospective clinical framework synthesizes neurological 

screening tools, early developmental assessments, and intervention strategies applied in 

infants and toddlers at risk for ASD. Multidisciplinary screening approaches included 

standardized behavioral instruments, neurological examinations, electrophysiological 

measures, and developmental surveillance protocols. Outcomes focused on early detection 

accuracy and functional developmental trajectories following early intervention. 

Results 

Early neurological screening combining developmental observation, standardized 

tools, and neurophysiological assessment improved detection rates before 24 months of age. 

Infants receiving structured early intervention demonstrated improved adaptive behavior, 

language acquisition, and motor coordination compared with late-diagnosed peers. 

Multimodal screening strategies showed higher sensitivity than single-method approaches. 

Conclusion 

Early neurological screening integrated with multidisciplinary intervention programs 

provides a critical opportunity to modify developmental trajectories in children with ASD. 

Implementation of structured early screening protocols within pediatric healthcare systems 

may enhance long-term neurodevelopmental outcomes. 
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Introduction 

Autism spectrum disorders (ASD) are among the most rapidly increasing 

neurodevelopmental conditions worldwide, with current epidemiological estimates 

suggesting a prevalence of approximately 1 in 36 children in many developed healthcare 

systems. The rising incidence is attributed to improved diagnostic awareness, broader 

diagnostic criteria, and possibly environmental and genetic factors. ASD imposes significant 
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challenges not only on affected children and families but also on healthcare and educational 

systems due to its lifelong impact on social functioning and cognitive development. 

From a neurobiological perspective, ASD is characterized by atypical brain 

connectivity, altered synaptic development, and disturbances in cortical network maturation. 

During the first two years of life, rapid synaptogenesis and neuronal pruning shape 

functional brain architecture. Disruptions in these processes may lead to atypical sensory 

processing, impaired social attention, and language delays. Structural neuroimaging studies 

have reported early brain overgrowth and altered white-matter connectivity, while 

electrophysiological research suggests differences in neural synchrony and sensory 

integration. 

Despite advances in understanding ASD pathophysiology, early detection remains a 

significant clinical challenge. Traditional diagnostic frameworks rely heavily on behavioral 

manifestations that become fully evident only after the second or third year of life. 

However, emerging research indicates that subtle neurological signs—such as atypical 

motor patterns, abnormal eye contact, and altered sensory responses—may be detectable 

during infancy. This creates an opportunity for early neurological screening to identify high-

risk children before behavioral symptoms become entrenched. 

Current controversies in ASD research revolve around the reliability of early screening 

tools, the specificity of early neurological markers, and the optimal timing for intervention. 

While tools such as the Modified Checklist for Autism in Toddlers (M-CHAT-R/F) are 

widely used, concerns remain regarding false-positive rates and cultural variability in 

developmental expectations. Furthermore, debates continue regarding the relative 

contributions of genetic predisposition versus environmental influences in early 

neurodevelopmental divergence. 

The clinical rationale for early screening lies in the concept of neuroplasticity. Early 

intervention programs targeting social communication, sensory integration, and motor 

development have demonstrated promising outcomes when initiated during the first years of 

life. However, inconsistencies in screening implementation and limited integration of 

neurological assessment into routine pediatric care hinder widespread early detection. 

The objectives of this study were: 

1. To evaluate early neurological screening approaches for identifying infants at risk 

for ASD. 

2. To analyze the effectiveness of early intervention strategies initiated during early 

developmental stages. 

3. To propose a structured framework integrating neurological screening into pediatric 

practice. 

Methods 

Study Design 

This investigation utilized a prospective developmental surveillance model combined 

with clinical observational analysis in infants and toddlers aged 6–36 months attending 

pediatric developmental clinics. The study emphasized early neurological evaluation 

integrated with standardized behavioral screening. 
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Participants 

Inclusion criteria included: 

- Children aged 6–36 months referred for developmental concerns or routine screening 

- Presence of at least one risk factor (family history of ASD, prematurity, language 

delay, or atypical social interaction) 

- Parental consent for developmental monitoring 

Exclusion criteria: 

- Severe genetic syndromes with established neurodevelopmental outcomes 

- Progressive neurological diseases 

- Significant sensory impairments unrelated to ASD 

Neurological Screening Tools 

Developmental Behavioral Screening 

- Modified Checklist for Autism in Toddlers (M-CHAT-R/F) 

- Ages and Stages Questionnaire (ASQ) 

- Structured observational play assessment 

Neurological Examination 

Standardized pediatric neurological evaluation assessed: 

- Muscle tone and posture 

- Motor planning and coordination 

- Visual tracking and joint attention 

- Early social reciprocity behaviors 

Electrophysiological Measures 

Where clinically indicated, electroencephalography (EEG) was performed to evaluate 

cortical reactivity and sensory processing patterns. 

Early Intervention Strategies 

Intervention programs were individualized and multidisciplinary, including: 

- Parent-mediated behavioral therapy 

- Speech and language stimulation 

- Occupational therapy focusing on sensory integration 

- Early social communication training 

Ethical Considerations 

The study adhered to international pediatric research ethics standards. Institutional 

approval was obtained, and informed consent was secured from caregivers. Confidentiality 

and developmental follow-up support were provided to all families. 

Statistical Analysis 

Screening sensitivity, specificity, and predictive values were analyzed. Developmental 

outcomes were compared between early-intervention and delayed-intervention groups using 

multivariate regression adjusted for baseline developmental status. 

Results 

Demographic and Clinical Characteristics 

A total of 148 children underwent early neurological screening. Forty-two children 

met diagnostic criteria for ASD during follow-up evaluation. Children diagnosed with ASD 
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exhibited higher prevalence of early motor asymmetry, reduced eye contact, and delayed 

babbling compared with typically developing peers. 

(Table 1. Early neurological signs associated with ASD risk) 

Screening Performance 

Combined neurological examination and behavioral screening demonstrated greater 

diagnostic accuracy than behavioral screening alone. Sensitivity reached 88% when 

multimodal screening was applied before 24 months. 

Impact of Early Intervention 

Children who received structured intervention before 18 months showed measurable 

improvements in adaptive communication and social engagement scores compared with 

children receiving later therapy. 

(Table 2. Expanded clinical characteristics and developmental outcomes following 

early intervention) 

Neurological Patterns 

Early atypical motor behaviors, including delayed postural control and repetitive limb 

movements, were frequently observed among high-risk infants. EEG findings suggested 

differences in sensory processing, though variability was noted. 

Discussion 

The findings of this study highlight the critical role of early neurological screening in 

identifying children at risk for autism spectrum disorders. Early detection remains one of the 

most significant challenges in pediatric neurodevelopmental practice, as behavioral 

symptoms often emerge gradually and may be overlooked during routine examinations. 

Integrating neurological assessment into early screening protocols provides an additional 

layer of clinical insight, particularly in infants who display subtle motor or sensory 

abnormalities before clear social deficits appear. 

Comparison with international research demonstrates consistent patterns. Several large 

cohort studies have identified early motor delays and atypical gaze patterns as predictive 

markers of later ASD diagnosis. Our observations align with these findings, suggesting that 

early neurological signs may reflect underlying disruptions in neural network connectivity. 

Abnormal sensory processing observed in electrophysiological assessments further supports 

the hypothesis that ASD involves altered cortical excitability and synaptic regulation during 

early development. 

Mechanistically, early intervention may exert its benefits through experience-

dependent neuroplasticity. Repetitive social engagement, structured play, and sensory 

regulation therapies may promote adaptive synaptic remodeling during critical 

developmental windows. This aligns with neuroimaging studies showing normalization of 

certain brain connectivity patterns following early behavioral therapy. Importantly, parent-

mediated interventions appeared particularly effective, emphasizing the role of the 

caregiving environment in shaping neurodevelopmental trajectories. 

One of the strengths of this study lies in its emphasis on multidisciplinary screening 

rather than reliance on a single diagnostic tool. ASD is a complex condition involving 

cognitive, motor, and sensory domains; therefore, a comprehensive approach is necessary. 
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However, several limitations must be acknowledged. The observational design limits causal 

inference, and cultural variability may influence behavioral screening outcomes. 

Additionally, long-term follow-up beyond early childhood is required to evaluate sustained 

intervention effects. 

Clinically, the integration of neurological screening into routine pediatric visits may 

improve early detection rates, particularly in regions where access to specialized 

developmental services is limited. Training pediatricians to recognize early neurological 

signs—such as atypical motor patterns or reduced joint attention—could significantly 

shorten the diagnostic timeline. 

Future research should focus on combining neurological screening with emerging 

biomarkers, including genetic and neuroimaging markers, to refine early detection 

algorithms. Artificial intelligence-assisted behavioral analysis and digital developmental 

monitoring tools may further enhance screening accuracy in diverse healthcare settings. 

Conclusion 

Early neurological screening represents a powerful strategy for identifying autism 

spectrum disorders during the earliest stages of development. When combined with 

structured early intervention programs, such screening may significantly improve social, 

communicative, and adaptive outcomes. Establishing standardized, multidisciplinary 

screening frameworks within pediatric healthcare systems is essential for optimizing early 

diagnosis and promoting long-term developmental well-being. 
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