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Abstract
Speech delay is one of the most common developmental
concerns in pediatric practice. Epidemiological studies
estimate that speech and language delays affect
approximately 3-16% of children depending on
population studied and diagnostic criteria *3. Speech
delay may arise from

hearing  impairment,

developmental  language  disorders, neurological
conditions, environmental factors, or autism spectrum
disorder (ASD) 4% The SCHE model (Sensory—
Cognition—Hearing—Expression) conceptualizes speech
as the final output of an integrated neurodevelopmental
pathway. Disruptions at any stage of this pathway may
manifest as delayed speech or communication
impairment. Early recognition and intervention during
periods of neuroplasticity can significantly improve
outcomes "°.
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Introduction
Speech and language delay represents one of the most
childhood.

Prevalence studies suggest that 5-10% of preschool

frequent developmental concerns in
children may experience significant speech or language
delay 2. Reported prevalence may vary between 2% and
19% depending on diagnostic definitions and population
characteristics 3. Speech delay may occur due to hearing
impairment,  developmental  language  disorder,
neurological conditions, or autism spectrum disorder +.
Language development is influenced by biological,
environmental, and neurodevelopmental  factors.
Research in developmental pediatrics emphasizes the
importance of early detection and intervention to
improve communication outcomes .

The SCHE Model of Communication Development
The SCHE model

develops through four interdependent domains: Sensory

proposes that communication

processing (S), Cognition and comprehension (C),

Hearing and auditory perception (H), and Expression
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through speech and language (E). This framework aligns
with neurodevelopmental models of communication
emphasizing multisensory integration and cognitive
processing in language acquisition ®*3,

Sensory experiences allow children to interact with their
environment and regulate attention. Cognitive processes
enable interpretation of sensory input and formation of
meaning. Hearing provides auditory access to language,
while expressive speech represents the final stage of
communication development 1013,

Clinical Evaluation of Speech Delay

Evaluation of speech delay requires careful
developmental assessment including history,
neurological examination, hearing evaluation, and

observation of social communication behaviors such as
eye contact, gestures, shared attention, and response to
name 47,

Research on autism and developmental communication
disorders highlights the importance of early preverbal
communication behaviors including joint attention and
gestures in predicting later language development 819,
Role of Hearing Assessment

Hearing impairment is an important and treatable cause
of speech delay. Brainstem Evoked Response
Audiometry (BERA) is widely used to assess auditory
pathway integrity in children with suspected hearing loss
6,20.

However, developmental clinicians emphasize that
therapy should not be delayed while waiting for
investigations. Early developmental stimulation during
critical periods of brain development can significantly
improve communication outcomes 7%,

Early Intervention and Neuroplasticity

Neuroscience research demonstrates that early childhood

represents a period of high neuroplasticity during which

©2026, IJIMACR

neural circuits involved in language, attention, and social
interaction are highly responsive to environmental
stimulation %223,

Early developmental interventions focusing on eye
contact, joint attention, gestures, and receptive
communication can significantly improve developmental
trajectories in children with language delay or autism 22-
24.

Clinical Implications

The SCHE model provides a conceptual framework
integrating sensory processing, cognitive understanding,
hearing, and expressive communication. This approach
supports  early

developmental engagement and

multidisciplinary  management of children with

communication disorders 1132,

Conclusion

Speech development represents the culmination of

multiple  neurodevelopmental processes involving

sensory integration, cognition, auditory perception, and

expressive communication. The SCHE model offers a

practical framework for understanding communication

development and guiding early intervention in children
with speech delay.
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