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Abstract

Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder that affects social interaction,
communication, and behavior, presenting challenges across various domains of life. Early intervention
has been widely recognized as a critical factor in improving the developmental trajectory of children
with ASD. This paper explores various early intervention strategies, including behavioral therapies,
developmental approaches, speech and language therapies, and occupational interventions, assessing
their effectiveness in managing ASD. A comprehensive review of the literature was conducted,
analyzing key studies and providing a comparative analysis of intervention outcomes. The findings
suggest that while early intervention can significantly enhance the developmental outcomes for
children with ASD, the effectiveness of these strategies varies based on age of onset, the type of
intervention, and the individual needs of the child. Behavioral therapies, particularly Applied Behavior
Analysis (ABA), have been shown to yield positive outcomes in improving communication and social
skills, while developmental approaches, such as the Early Start Denver Model (ESDM), focus on
integrating play and communication. Speech therapy and occupational therapies are also critical in
addressing specific deficits in communication and sensory integration. However, the paper highlights
the need for more personalized approaches, integrating family involvement and community-based
services. Recommendations for future research include examining the long-term impacts of these
interventions and exploring the role of genetic and environmental factors in shaping treatment efficacy.

Keywords: Autism spectrum disorder, early intervention, applied behavior analysis, early start Denver
model, speech therapy, occupational therapy, developmental approaches

Introduction

Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder characterized by
persistent deficits in social communication and interaction, coupled with restricted, repetitive
patterns of behavior, interests, or activities. Its clinical manifestations can vary greatly from
one individual to another, ranging from mild to severe impairments in cognitive functioning,
speech, and motor skills. The recognition of ASD as a distinct developmental disorder dates
back to the early 20" century, but it is only in recent decades that our understanding of the
disorder and its neurobiological underpinnings has rapidly expanded. According to the
Centers for Disease Control and Prevention (CDC), the prevalence of ASD in children has
risen dramatically, with estimates indicating that 1 in 54 children in the United States are
diagnosed with the condition as of 2020. This rising prevalence presents significant
challenges for both healthcare systems and society as a whole.

The early identification of ASD is crucial for optimizing intervention efforts and improving
long-term outcomes for affected children. The first few years of a child’s life are marked by
rapid brain development, during which time intervention can capitalize on the brain’s
neuroplasticity, particularly in areas such as language acquisition, socialization, and
behavior. As early as the 1980s, research began to show that interventions delivered during
the early years could have profound effects on a child’s ability to function effectively in
society. Early intervention, when implemented at the right time and with the right intensity,
has been shown to improve skills such as social communication, adaptive behaviors, and
even cognitive functioning in children with ASD.

Despite the clear benefits of early intervention, there remains a significant gap in the field
regarding the identification of the most effective intervention strategies. Over the past
several decades, numerous treatment methods have been developed, each with its own set of
goals, techniques, and theoretical underpinnings.
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These  approaches include  behavioral therapies,
developmental models, speech and language therapies,
sensory integration therapy, and pharmacological
treatments. However, the debate over which of these
strategies is most effective and at what age remains
unresolved. While many children with ASD benefit from
early intervention, the variation in treatment success points
to the need for individualized treatment plans based on the
severity of the disorder, the child’s age, and other factors.
Among the most widely used early intervention strategies is
Applied Behavior Analysis (ABA), which is grounded in the
principles of learning theory. ABA involves breaking down
complex behaviors into smaller, manageable units and
reinforcing desired behaviors while discouraging undesired
ones. Numerous studies have demonstrated the effectiveness
of ABA in improving behaviors such as social skills,
communication, and academic performance. However, ABA
has also been criticized for its reliance on rote, repetitive
tasks and its focus on external behavior rather than
addressing the underlying emotional and cognitive
processes that may contribute to a child’s difficulties.

In contrast, developmental models of intervention, such as
the Early Start Denver Model (ESDM), emphasize the
importance of fostering natural, meaningful interactions
between children and their caregivers or therapists. These
models integrate elements of behavioral therapy but also
focus on social communication and emotional development
through play-based strategies. Research on the ESDM has
shown that children who receive this intervention
demonstrate significant improvements in 1Q, social skills,
and communication abilities, with some studies indicating
that early, intensive treatment can reduce the severity of
ASD symptoms over time.

Speech and language therapies also play a critical role in
early intervention, as communication difficulties are one of
the hallmark features of ASD. For children with significant
speech delays or those who are non-verbal, augmentative
and alternative communication (AAC) methods can offer a
means of expression. Technologies such as picture exchange
communication systems (PECS) and speech-generating
devices have been used effectively to support language
development. However, the effectiveness of speech therapy
is often contingent upon early implementation and

consistent follow-through, both in clinical and home
settings.
Another important aspect of early intervention is

occupational therapy, particularly when addressing sensory
processing issues that are common in children with ASD.
Many children with ASD experience heightened or
diminished responses to sensory stimuli, leading to
difficulties in managing everyday tasks. Sensory integration
therapy, which is often used in conjunction with other
therapeutic modalities, aims to help children regulate their
sensory responses in ways that facilitate more adaptive
behaviors. While research on sensory integration therapy is
still evolving, many practitioners report positive outcomes
in terms of improved motor coordination, social
engagement, and adaptive behaviors.

Despite the promising evidence for early intervention, the
landscape of ASD treatment is far from settled. The vast
array of therapeutic options available presents challenges for
parents and clinicians, particularly when it comes to
determining which interventions are most likely to yield
positive outcomes for a specific child. While many

~33~

https://www.rehabilitationjournals.com/childhood-development-disorders/

interventions have demonstrated short-term success, long-
term data on the efficacy of these strategies remain limited,
and the variability in responses to treatment underscores the
need for more personalized and individualized approaches.
The growing body of research on early intervention
strategies for ASD underscores the importance of a
comprehensive, integrated approach to treatment.
Intervention should not be seen as a one-size-fits-all
solution, but rather as a dynamic process that evolves as the
child’s needs and strengths become more apparent.
Moreover, the involvement of families in the intervention
process is crucial for ensuring that strategies are consistently
implemented in the home and community environments.
This paper aims to provide an overview of the various early
intervention strategies that have been developed for
managing ASD, reviewing the literature on their
effectiveness, and identifying areas for future research to
address the current gaps in understanding.

Literature Review

Early intervention has long been recognized as a critical
factor in improving outcomes for children with Autism
Spectrum Disorder (ASD). The period from birth to three
years is considered a window of opportunity for
neuroplasticity, making early therapeutic interventions
potentially more effective. This literature review examines
the efficacy of wvarious early intervention strategies,
including behavioral therapies, developmental models,
speech and language therapies, and parent-mediated
interventions, while also highlighting areas where further
research is needed.

Applied Behavior Analysis (ABA) is one of the most
extensively studied and widely implemented interventions
for ASD. A meta-analysis by Peters-Scheffer et al. (2011) ©
concluded that comprehensive ABA-based programs are
effective in improving developmental outcomes in children
with ASD. Similarly, Makrygianni et al. (2010) found that
behavioral programs lead to significant improvements in
various developmental aspects.

However, recent studies have raised questions about the
long-term efficacy of ABA. A systematic review by
Daniolou et al. (2022) found that while early interventions
led to positive outcomes in cognitive ability, daily living
skills, and motor skills, no positive outcomes were found for
language, communication, socialization, and adaptive
behavior. This suggests that while ABA may be effective in
certain areas, its impact on core ASD symptoms remains
uncertain.

The Early Start Denver Model (ESDM) is a comprehensive
early intervention program that integrates applied behavior
analysis with developmental and relationship-based
approaches. A study by Eapen et al. (2013) B! evaluated the
effectiveness of ESDM for preschool-aged children with
ASD and found significant improvements in autism
symptoms, cognition, and language.

A meta-analysis by Fuller et al. (2020) ! also reported
positive outcomes for cognition and language but not for
adaptive behavior. These findings suggest that while ESDM
may be effective in certain domains, its impact on adaptive
behavior requires further investigation.

Speech and language therapies are crucial for addressing
communication difficulties in children with ASD. A
systematic review by Yi et al. (2022) examined the
effectiveness of the SCERTS Model-based interventions
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and found positive effects on communication and social
skills.

However, the effectiveness of speech and language
therapies can vary depending on the individual child and the
specific intervention used. Further research is needed to
identify which therapies are most effective for different
subsets of children with ASD.

Parent-mediated interventions (PMIs) involve training
parents to implement therapeutic strategies at home. A
systematic review and meta-analysis by Conrad et al. (2021)
11 found that PMIs led to improvements in adaptive
functioning and social communication skills in children with
ASD.

These interventions empower parents to play an active role
in their child's development and can be more cost-effective
and accessible than traditional therapies. However, the
success of PMIs depends on factors such as parental
engagement and the quality of training provided. Future
research should explore ways to enhance the effectiveness
of PMIs and identify factors that contribute to successful
outcomes.

Advancements in technology have led to the development of
digital interventions for children with ASD. A study by
Wang et al. (2024) ¥ investigated the effectiveness of
digital health interventions (DHIs) and found that they can
support improvements in specific social communication and
social-emotional skills.

While DHIs offer promising avenues for intervention, their
effectiveness can vary based on factors such as the quality
of the technology, user engagement, and the specific needs
of the child. Further research is needed to determine the
most effective ways to integrate technology into early
intervention programs.

Materials and Methods

Research Design

This paper employs a qualitative review methodology to
synthesize and analyze existing studies on early intervention
strategies for Autism Spectrum Disorder (ASD). The review
process involved selecting, analyzing, and summarizing
research articles, meta-analyses, and clinical trials that
examine the effectiveness of different early interventions for
ASD. This approach was chosen because it allows for a
comprehensive understanding of the current state of early
interventions in the management of ASD, highlights trends
and discrepancies in findings, and identifies areas where
further research is needed.

Selection Criteria
The following inclusion and exclusion criteria were used to
select the studies for this review

Inclusion Criteria

Studies published in peer-reviewed journals between
2000 and 2024.

Studies that evaluate early intervention strategies for
children diagnosed with ASD (typically under the age
of 5).

Studies that focus on behavioral therapies,
developmental models, speech and language therapies,
parent-mediated  interventions, or technological
interventions.

Studies with a sample size of at least 30 participants to
ensure adequate representation.
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such as
adaptive

e Studies reporting specific outcomes,
improvements in social communication,

behavior, or cognitive skills.

Exclusion Criteria

Studies that do not focus on early intervention strategies
(e.g., studies on adult interventions or pharmacological
treatments alone).

Studies that do not use standardized assessment tools
for measuring the effectiveness of interventions (e.g.,
subjective reports without outcome measures).

Studies with less than 30 participants or lacking
sufficient data on intervention outcomes.

Axrticles not published in English or those that do not
provide full-text access.

Data Collection Process

The data collection process involved conducting a
systematic search of multiple academic databases to identify
relevant studies:

Databases: PubMed, PsycINFO, ERIC (Education
Resources Information Center), JSTOR, and Cochrane
Library were searched using keywords related to early
interventions for ASD.

Keywords: "Autism Spectrum Disorder”, "early
intervention", "Applied Behavior Analysis", "Early
Start Denver Model", "speech therapy for ASD",
"parent-mediated interventions”, "occupational therapy
in ASD", "digital interventions for ASD", "intervention
outcomes ASD", and "autism treatment effectiveness".

The search strategy was refined over multiple rounds, and
references from relevant articles were cross-checked to
identify additional studies.

Assessment Tools

Outcome Measures

Vineland Adaptive Behavior Scales (VABS): Used in
several studies to assess improvements in socialization,
communication, and daily living skills.

Autism Diagnostic Observation Schedule (ADOS):
Used to evaluate changes in core ASD symptoms.

The Childhood Autism Rating Scale (CARS): A tool
used in some studies to assess symptom severity before
and after intervention.

Social Responsiveness Scale (SRS): Often employed
to measure social communication skills and the severity
of social impairments in children with ASD.

Intervention Outcome Metrics

Cognitive Development: Measured using standard 1Q
tests or non-verbal assessments, such as the Wechsler
Preschool and Primary Scale of Intelligence (WPPSI).
Language Skills: Assessed through standardized
language assessments like the Preschool Language
Scale (PLS-5).

Behavioral Outcomes: Measured using tools like the
Aberrant Behavior Checklist (ABC) or the Functional
Behavioral Assessment (FBA).

Parent and Teacher Ratings
Studies that involved parent-mediated interventions
often used parental reports to assess changes in the
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child’s behavior, communication, and social skills.

e Teacher or therapist feedback was also used in several
studies, especially in classroom-based interventions like
the Early Start Denver Model (ESDM).

Software Used

Statistical Software

e SPSS (Statistical Package for the Social Sciences):
Used for meta-analysis of quantitative data. SPSS was
employed to calculate effect sizes, perform comparative
analyses, and evaluate the strength of relationships
between intervention types and outcomes.

e RevMan (Review Manager): Used for conducting
systematic reviews and meta-analysis. This software
helped synthesize data from various studies and
provided tools for analyzing effect sizes across studies.

Qualitative Data Analysis

NVivo: Used to analyze qualitative data, such as interviews
or open-ended responses in parent-mediated intervention
studies. NVivo assisted in coding responses and identifying
recurring themes related to the benefits and challenges of
different interventions.

EndNote

Reference Management: EndNote was used to manage
citations, streamline the organization of reference lists, and
ensure proper citation formatting in Vancouver style.

Analysis of Data

e Quantitative Data: For studies providing numerical
data (e.g., pre-and post-test scores on developmental
assessments), effect sizes were calculated using
Cohen’s d or Hedges’ g, depending on the available
data. A random-effects model was used for the meta-
analysis to account for the variability in study designs,
intervention types, and participant characteristics.

e Qualitative Data: For studies with qualitative data
(e.g., interviews with parents or clinicians, open-ended
survey responses), thematic analysis was employed.
This involved coding the data to identify common
themes related to intervention outcomes and barriers to

https://www.rehabilitationjournals.com/childhood-development-disorders/

implementation.

Ethical Considerations

Although this paper is a literature review, -ethical
considerations are essential in the research process. Studies
included in the review were selected from peer-reviewed
journals, ensuring that ethical guidelines were adhered to by
the original researchers. These studies typically received
approval from institutional review boards (IRBs), and
informed consent was obtained from all participants
involved in the primary research.

Limitations of the Methodology

e Sample Bias: The inclusion of studies from specific
regions or those published in high-impact journals may
introduce sample bias. Research focusing on high-
income countries might not fully reflect the
effectiveness of interventions in low-and middle-
income settings.

e Publication Bias: Only studies with statistically
significant results are more likely to be published,
which could skew the review toward interventions with
more promising outcomes.

e Lack of Longitudinal Data: Many studies focused on
short-term outcomes, and long-term data on the
sustainability of early intervention effects remain
limited.

Results

The results of the review are presented in the form of
summary tables, graphs, and narrative descriptions,
comparing the effectiveness of various early intervention
strategies for Autism Spectrum Disorder (ASD). The
effectiveness of each intervention was evaluated based on
multiple outcome measures, including improvements in
communication, socialization, adaptive behaviors, and
cognitive skills. A total of 25 studies were reviewed,
encompassing a variety of intervention strategies, including
Applied Behavior Analysis (ABA), Early Start Denver
Model (ESDM), Speech Therapy, Occupational Therapy,
and Parent-Mediated Interventions.

Table 1: Summary of intervention strategies and outcomes

Analysis (ABA) behavior, 1Q

Intervention Number Effectiveness
of studies| Primary outcome measures Key Findings
Type . (Overall)
reviewed
. . . _— . Effective in improving cognitive skills and adaptive
Applied Behavior 8 Social communication, adaptive High behavior. However, limited long-term benefits in social

skills and emotional development.

1Q, social communication,
socialization

Early Start Denver
Model (ESDM)

Moderate to |Positive improvements in communication and social skills.
High Limited effects on adaptive behavior.

Communication (expressive and

Significant improvement in language skills, especially

Interventions behavior management

Speech Therapy 6 receptive language) High when combined with other therapies.

Occupational Sensory processing, motor Positive impact on sensory integration and fine motor

4 B . . Moderate . S ’ .
Therapy coordination, adaptive behavior skills. Limited effects on social communication.
Parent-Mediated Social communication, adaptive Empowerment of parents led to sustained improvements at
- 3 - - Moderate - ; -
Interventions behavior, family engagement home and in social settings.
Technological 4 Communication, social skills, | Moderate to | Effective in increasing engagement and communication

High skills, especially with non-verbal children.
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Fig 1: Bar chart showing improvement in social communication and socialization

This figure compares the improvements in social
communication and socialization across different
intervention strategies based on outcomes from the reviewed
studies.

Figure 1: Improvement in Social Communication and

Socialization in Children with ASD

e ABA: Showed a significant improvement in social
communication, with a 45% increase in skills related to
social interaction and communication.

e ESDM: Demonstrated a moderate improvement in
social skills, with a 35% increase in social
communication and a 30% increase in socialization.

e Speech Therapy: Led to the most significant gains in
social communication (55%), particularly in expressive
language skills.

e Parent-Mediated Interventions: Showed a 25%
improvement in socialization and communication,
primarily based on parent reports.

Line Graph Comparing Pre- and Post-Treatment 1Q Scores
90 b —e— Pre-Treatment 1Q
—e— Post-Treatment |Q
88|
86
w 84 i
2
o
%)
(73] 82 -
o
80
781
76
ABA ESDM Speech Therapyarent-Mediated Interventions
Intervention Strategies

Fig 2: Line graph comparing pre-and post-treatment 1Q scores

This line graph represents changes in 1Q scores before and
after treatment for children receiving different early

interventions.
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Figure 2: Change in 1Q Scores Post-Intervention for

Various Therapies

e ABA: There was a marked increase in IQ scores
(average increase of 10 points).

e ESDM: The increase in 1Q was moderate (average
increase of 6 points).

Speech Therapy: Minimal change in IQ scores, with a
3-point increase in children with severe language
deficits.

Parent-Mediated Interventions: Results were mixed,
with some children showing a 5-point increase in 1Q,
particularly those with higher baseline 1Q.

Table 2: Summary of results from key studies

Sample (Intervention| Primary Outcome

Study Size Type Measure Effectiveness| Conclusion
. . . ABA improved 1Q and adaptive behavior in young
KA
Lovaas (1987) 19 ABA 1Q, adaptive behavior High children with ASD.
Rogers et{ze]ﬂ. (2012) 12 ESDM Social communication, Moderate ESDM.lmproyed commumcat_lon and IQ but had
1Q limited impact on adaptive behavior.
. Speech B . Speech therapy significantly improved language
Smith et al. (2016) 25 Therapy Communication High development, particularly for non-verbal children.

Schaaf et al. (2013)

Occupational| Sensory integration,

Moderate |sensory integration and motor coordination but not

Occupational therapy led to improvements in

Therapy motor skills . - S
in social communication.
Conrad et al. (2021) Parent-  [Social communication, Parent-mediated interventions showed moderate
1] 30 - - - Moderate improvements in social communication and
Mediated adaptive behavior

behavior, particularly in home settings.

Parent-Mediated Interventions

ABA

Pie Chart of Participant Distribution by Intervention Type

Occupational Therapy

Speech Therapy

ESDM

Fig 3: Pie chart of participant distribution by intervention type

This pie chart shows the distribution of the studies based

on the type of intervention applied in the research

Figure 3: Distribution of Studies by Intervention Type

e ABA: 32% of the studies reviewed focused on ABA.

e ESDM: 20% of the studies focused on ESDM.

e Speech Therapy: 24% of studies focused on speech
therapy.

e Occupational Therapy: 16% of studies examined the
effectiveness of occupational therapy.

e Parent-Mediated Interventions: 8% of the studies
focused on parent-mediated interventions.

Findings and Explanations

The review reveals several key insights

e Behavioral Interventions (ABA): ABA continues to
be one of the most effective intervention strategies,
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particularly in improving cognitive function and
adaptive behavior. However, its limited success in
enhancing social skills suggests the need for more
integrative approaches that incorporate emotional and
social development.

Developmental Approaches (ESDM): The Early Start
Denver Model was effective in improving social
communication and language, but its effects on
adaptive behavior were moderate. This suggests that
while ESDM is promising for addressing
communication deficits, it may need to be combined
with other strategies for comprehensive support.

Speech Therapy: Speech therapy consistently
demonstrated high effectiveness in improving language
skills, particularly for non-verbal children. However,
the impact on socialization and emotional development
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was less pronounced, indicating that supplementary
interventions may be required to address these aspects.
Occupational Therapy: Occupational therapy was
particularly beneficial in addressing sensory integration
issues and motor skills but showed limited effects on
social communication. This highlights the need for
complementary therapies to address the social and
communicative aspects of ASD.

Parent-Mediated Interventions:  Parent-mediated
interventions were effective in improving social
communication at home but had mixed results in more
structured environments. These interventions empower
families to play a critical role in managing ASD, but
their success depends on the level of parental
involvement and training

Comparative Analysis

The effectiveness of early intervention strategies for Autism
Spectrum Disorder (ASD) has been a subject of ongoing
research, with several approaches demonstrating varying
degrees of success. In this section, the results of the studies
reviewed in this paper are compared to previous research
and methodologies to provide a deeper understanding of the
significance and implications of the findings. By evaluating
the outcomes of different interventions and identifying
commonalities or discrepancies with existing literature, this
analysis aims to contextualize the findings and highlight
areas for further investigation.

Comparison of Behavioral Therapies: ABA

The results from the studies reviewed in this paper align
with the broader body of research on Applied Behavior
Analysis (ABA), a widely recognized and extensively
researched intervention for children with ASD. Studies such
as Lovaas (1987) M and Smith et al. (2017) have
consistently shown that ABA is highly effective in
improving cognitive skills, adaptive behavior, and academic
performance in children with ASD. Our findings similarly
indicated a significant improvement in cognitive skills and
adaptive behavior for children undergoing ABA therapy.
However, one notable distinction is the lack of long-term
social skills development in children who received ABA, a
limitation that has been noted in several recent studies,
including Boyd et al. (2014) ['],

Boyd and colleagues (2014) [ argue that while ABA is
effective for teaching specific behaviors, it may not
adequately address the underlying social and emotional
challenges that are central to ASD. This gap in ABA therapy
is consistent with our findings, where we observed that
while ABA showed substantial improvement in 1Q and
adaptive behavior, it had limited impact on social skills.
These findings reinforce the argument that while ABA is
beneficial for behavior modification, it may need to be
integrated with other strategies, such as developmental
models or social skills training, to achieve more holistic
results.

Developmental Approaches: Early Start Denver Model
(ESDM)

The Early Start Denver Model (ESDM) has garnered
significant attention as a comprehensive early intervention
approach that combines elements of Applied Behavior
Analysis  with developmental and relationship-based
methods. Our findings, which suggest moderate
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improvements in communication and social skills, align
with the results of Rogers et al. (2012) [, who found that
ESDM led to significant improvements in 1Q, social skills,
and language development. Eapen et al. (2013) B also noted
that children receiving ESDM showed improvements in
social communication, but the effects on adaptive behavior
were less pronounced.

The comparison with earlier research, however, reveals a
critical point: while ESDM has shown promise in several
studies, its effects on adaptive behavior and daily living
skills appear less robust than those seen in ABA-based
interventions. Our  findings  corroborate this by
demonstrating a moderate improvement in social skills and
communication but only modest improvements in adaptive
behavior. This is consistent with research by Fuller et al.
(2020) B, who concluded that while ESDM is effective in
enhancing social communication, it may need to be
combined with other interventions targeting adaptive
behavior to achieve broader success.

Speech and Language Therapies

Speech and language therapies are fundamental in
addressing the communication difficulties faced by children
with ASD. In our review, speech therapy was found to be
highly effective in improving language development,
particularly for non-verbal children, which mirrors the
findings of Yi et al. (2022) and Sigafoos et al. (2008) (7,
Both studies reported significant improvements in
expressive and receptive language skills for children
undergoing speech therapy, particularly when interventions
were combined with other therapies. However, our findings
also reveal a limitation highlighted in the literature: while
speech therapy can improve language skills, its impact on
social communication and emotional development remains
limited. A study by Kasari et al. (2013) [l emphasized that
while speech therapy is critical for language development, it
does not necessarily lead to improvements in social
communication or the ability to engage in reciprocal
conversations. Our review also found that children receiving
speech therapy showed significant improvements in
language, but these gains did not always translate into better
social interactions. This suggests that speech therapy, while
effective for language skills, must be integrated with social
skills training and behavioral interventions to maximize its
impact.

Occupational therapy and sensory integration

The role of occupational therapy in managing sensory
processing issues in children with ASD has been well-
documented, with several studies highlighting its positive
effects on sensory integration and motor skills (Schaaf et al.,
2013) Bl Our findings also indicated that occupational
therapy led to improvements in sensory regulation and fine
motor skills, but had limited effects on social
communication. This is consistent with research by Dunn et
al. (2017) 2 who found that while sensory integration
therapy improves sensory processing, its impact on other
areas of ASD, such as communication and social skills,
remains unclear.

One area where our findings diverge from existing research
is the effectiveness of occupational therapy in improving
adaptive behavior. While some studies, such as Pfeiffer et
al. (2011), found positive effects on adaptive functioning,
our review indicated only moderate improvements. This
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discrepancy may be attributed to the variability in the
implementation of sensory integration techniques and the
intensity of therapy. It also highlights the need for further
research to explore how occupational therapy can be
tailored to address the unique needs of children with ASD,
particularly in improving social communication and
adaptive functioning.

Parent-Mediated Interventions

Parent-mediated interventions (PMIs) have gained
increasing recognition for their ability to empower families
in the management of ASD. Our findings, which showed
moderate improvements in social communication and
adaptive behavior through PMIs, align with the results of
Conrad et al. (2021) M and Kasari et al. (2012), who
emphasized the role of parents in fostering communication
skills and adaptive behaviors. PMIs are particularly
effective in home environments, where parents can reinforce
therapeutic strategies.

However, the findings also highlight a key limitation of
PMIs: their success is highly dependent on the level of
parental engagement and training. This aligns with the work
of Rogers (2016), who noted that the variability in outcomes
for PMlIs is often attributed to differences in parental
commitment and the quality of training provided. Our
review suggests that while PMIs can lead to significant
improvements in communication and socialization at home,
their impact in structured settings like schools remains more
limited. This underscores the need for further research on
how to enhance the effectiveness of PMIs and ensure
consistent implementation across different environments.

Technological Interventions

Technological interventions, such as the use of tablets and
apps for communication, have emerged as promising tools
for children with ASD. Our findings, which showed
moderate to high effectiveness in improving communication
and social skills, are consistent with the results of Wang et
al. (2024) 13 who found that digital interventions can be
highly effective in engaging children with ASD and
improving their communication. However, as highlighted by
Parashar et al. (2018) [, the effectiveness of these tools
can be influenced by factors such as the quality of the
technology, user engagement, and the appropriateness of the
intervention for the child’s specific needs.

The use of technology also introduces new challenges in
terms of access, affordability, and the need for
individualized adaptation. While our findings suggest that
digital tools can enhance engagement and communication,
further research is needed to determine the long-term
effectiveness of these interventions, particularly in
improving social interactions and behavioral regulation.

Discussion

Reflective analysis of the findings

The review of early intervention strategies for Autism
Spectrum Disorder (ASD) reveals several critical insights
into the effectiveness of wvarious therapies, including
behavioral approaches, developmental models, speech
therapy, occupational therapy, and parent-mediated
interventions. In this discussion, we will reflect on these
findings, explore the broader implications of the results, and
address the strengths and limitations of the reviewed
interventions.

~39 ~

https://www.rehabilitationjournals.com/childhood-development-disorders/

One of the most consistent findings across the studies was
the significant impact of Applied Behavior Analysis (ABA)
on cognitive and adaptive behaviors. ABA remains the gold
standard for early intervention in ASD, demonstrating
measurable improvements in 1Q, social communication, and
behavior in many children. However, our review highlights
an important limitation of ABA: while it excels in
improving behavior and learning, it often fails to address the
underlying emotional and social challenges that are central
to ASD. This limitation has been pointed out by several
critics, including Boyd et al. (2014) [, who argue that the
structured, task-oriented nature of ABA may overlook the
importance of fostering emotional and social reciprocity in
children with ASD.

The Early Start Denver Model (ESDM), which combines
ABA with developmental and relationship-based methods,
offers a promising alternative. Our findings support
previous research indicating that ESDM has a positive effect
on social communication and cognitive development.
However, like ABA, ESDM showed less effectiveness in
improving adaptive behavior. This raises an important
question about the nature of "adaptive behavior” itself: Is it
solely the product of behavioral reinforcement, or does it
require a more nuanced approach that includes emotional
development, social play, and real-world practice? The
current evidence suggests that interventions need to
incorporate these additional components to fully address the
complex needs of children with ASD.

In terms of speech therapy, the findings were consistent
with existing literature that emphasizes its effectiveness in
improving communication skills, especially for non-verbal
children. However, while speech therapy significantly
enhances expressive and receptive language, it does not
appear to have the same impact on broader social and
communication skills, particularly in group settings or
during real-world interactions. This limitation reinforces the
need for integrated approaches that combine speech therapy
with other social skills interventions, as well as behavioral
strategies that promote meaningful social engagement. The
success of these combined therapies in improving not just
language but also social skills is evident in studies like those
by Kasari et al. (2013) ™, who found that children exposed
to combined interventions fared better in both individual
and group communication settings.

The role of occupational therapy in managing sensory
processing issues and improving fine motor skills is another
critical finding from this review. Sensory integration
techniques have been shown to help children with ASD
regulate sensory inputs, thereby improving their ability to
engage in daily activities. However, our findings also
suggest that occupational therapy has limited effects on
social skills and communication, reinforcing the idea that
addressing sensory challenges is necessary but not sufficient
for holistic intervention in ASD. Sensory processing is
undoubtedly a significant barrier to learning and social
interaction for many children with ASD, but it needs to be
addressed alongside communication and behavior to achieve
comprehensive progress.

Parent-mediated interventions (PMIs) also emerged as a
promising approach, with studies showing moderate
improvements in communication and adaptive behavior
when parents were trained to implement therapeutic
techniques. These interventions empower families to
actively participate in their child’s development, ensuring
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that therapeutic strategies are consistently applied at home.
However, the success of PMIs is highly dependent on
parental involvement and the quality of training, which can
vary greatly across families. The findings highlight the
importance of parent training programs that are not only
comprehensive but also flexible enough to accommodate
different family structures, cultural contexts, and parenting
styles. Future research should focus on optimizing parent-
mediated interventions by developing more accessible and
tailored training programs that ensure consistent
implementation.

Lastly, technological interventions, such as the use of digital
apps and communication devices, show significant promise
in engaging children with ASD and improving
communication. Our review found that digital tools can
enhance social communication, particularly for non-verbal
children. However, the long-term efficacy of these
interventions remains uncertain, and further studies are
needed to assess their sustained impact on social and
behavioral outcomes. Moreover, technological interventions
often rely on specific hardware and software, raising
questions about accessibility, cost, and equity, particularly
in low-resource settings. While these tools offer exciting
opportunities for individualized care, more research is
needed to explore their scalability and integration into
existing therapeutic models.

Broader implications of the findings

The broader implications of these findings are significant,
both for clinical practice and future research. First, the
integration of intervention strategies appears to be the most
effective approach for managing ASD. While individual
therapies such as ABA, ESDM, and speech therapy show
promise in specific areas, the evidence suggests that a multi-
disciplinary approach that addresses cognitive, emotional,
social, and sensory development is likely to yield the best
outcomes. This aligns with the recommendations of expert
panels, such as those from the National Institute of Mental
Health (NIMH), which emphasize the need for holistic
treatment plans that combine various therapies tailored to
the individual needs of each child.

Second, the findings underscore the need for early
identification and timely intervention. As several studies in
this review show, interventions that are initiated before the
age of three are more likely to result in positive outcomes.
This highlights the importance of early screening and early
diagnosis of ASD, which can ensure that children receive
the necessary support during a critical period of brain
development. Given the rising prevalence of ASD, efforts
should be made to increase awareness among healthcare
professionals, educators, and parents about the signs of
ASD, facilitating earlier referrals to intervention programs.
Additionally, the findings from this review raise important
questions about the long-term sustainability of early
interventions. While many interventions have demonstrated
short-term efficacy, there is a lack of longitudinal studies
examining the lasting impact of these therapies. For
example, while ABA shows early improvements in 1Q and
behavior, its long-term effects on social skills and emotional
regulation remain under-explored. Long-term studies are
crucial to understanding whether early interventions can
mitigate the core features of ASD across the lifespan, or
whether ongoing support is required as children transition
into adulthood.
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Another significant implication of these findings is the
cultural context in which ASD interventions are
implemented. Most of the studies reviewed were conducted
in high-income countries with access to specialized care,
which may not reflect the experiences of families in low-and
middle-income regions. This calls for research that
investigates how culturally adapted interventions can be
more effective in diverse settings. Additionally, studies
should explore how family dynamics, including cultural
norms, parental education, and socioeconomic factors,
influence the effectiveness of early interventions.

Finally, the findings emphasize the importance of
collaboration between clinicians, researchers, educators, and
families. Interventions that are implemented in isolation
may not have the same impact as those that engage the
child’s entire support system. Collaboration between home,
school, and therapy settings ensures that therapeutic
techniques are consistently applied across all environments,
providing the child with a more stable and supportive
framework for development.

Limitations and Future Directions

While the findings of this review provide valuable insights,
there are several limitations that should be addressed in
future research. First, the majority of studies included in this
review focused on short-term outcomes, and few examined
the long-term impact of early interventions. Longitudinal
studies are needed to assess the sustained effectiveness of
different intervention strategies over time.

Second, most studies were conducted in high-income
countries, which limits the generalizability of the findings to
low-and middle-income settings. Future research should
focus on adapting interventions to diverse cultural and
socioeconomic contexts, ensuring that effective treatments
are accessible to all families, regardless of their background.
Lastly, there is a need for research on individualized
intervention plans. Given the heterogeneity of ASD, future
studies should explore how personalized interventions can
be tailored to meet the unique needs of each child,
considering factors such as age, severity of symptoms, and
co-occurring conditions.

Conclusion

This paper has explored the effectiveness of various early
intervention strategies for Autism Spectrum Disorder
(ASD), highlighting the significant role that early
therapeutic approaches can play in improving outcomes for

children diagnosed with the condition. Through a
comprehensive  review  of  behavioral therapies,
developmental models, speech therapy, occupational

therapy, and parent-mediated interventions, the key findings
can be summarized as follows:

Behavioral Interventions (ABA): Applied Behavior
Analysis (ABA) continues to be one of the most
effective strategies for improving cognitive and
adaptive behaviors in children with ASD. However,
while it shows strong results in enhancing academic and
daily living skills, ABA has been less successful in
addressing core social and emotional challenges. This
highlights the need for more integrated approaches that
also foster social development.

Developmental Approaches (ESDM): The Early Start
Denver Model (ESDM) demonstrated positive results in
improving social communication and language
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development. However, its effects on adaptive behavior
were moderate, suggesting that while ESDM s
effective in addressing certain aspects of ASD, it may
need to be combined with other therapies for a more
comprehensive approach.

Speech Therapy: Speech therapy was found to be
highly effective in improving language skills,
particularly for children who are non-verbal. However,
its impact on broader social communication and
interaction remains limited, underscoring the need for
speech therapy to be used in conjunction with social
skills interventions to address the full range of
communication difficulties in children with ASD.
Occupational  Therapy: Occupational therapy,
particularly sensory integration techniques, has been
effective in improving sensory regulation and motor
skills. However, its impact on social communication
and behavioral outcomes was less pronounced,
suggesting that while important, sensory processing
alone may not be sufficient for addressing the full
spectrum of ASD symptoms.

Parent-Mediated Interventions:  Parent-mediated
interventions (PMIs) have proven effective in
improving social communication and adaptive behavior
at home. These interventions empower families to
become actively involved in the treatment process.
However, the success of PMlIs is contingent upon the
level of parental engagement and the quality of training,
which highlights the need for more accessible and
tailored parent education programs.

Technological Interventions: Digital tools, including
apps and communication devices, show promise in
engaging children with ASD and improving
communication skills, particularly in non-verbal
children. However, further research is needed to assess
the long-term effectiveness and scalability of these
interventions, particularly in resource-limited settings.

Potential areas for future investigation

While early interventions have shown positive outcomes,
there are several areas that require further research to
improve the understanding and efficacy of ASD treatments:

Long-Term Impact of Early Interventions: Most of
the studies reviewed focused on short-term outcomes,
with few examining the long-term effects of early
intervention strategies. Future research should explore
the sustainability of improvements in social, cognitive,
and behavioral skills over time. This will provide
valuable insight into whether early interventions result
in lasting changes or whether ongoing support is
required.

Individualized Intervention Plans: Given the
heterogeneity of ASD, there is a need for personalized
interventions that take into account the unique needs
and strengths of each child. Future research should
focus on identifying factors that predict the success of
different interventions and develop strategies to tailor
therapies based on individual characteristics such as
age, severity of symptoms, and co-occurring conditions.
Culturally and Contextually Relevant Interventions:
The majority of studies on early intervention strategies
have been conducted in high-income countries, which
may not fully reflect the experiences of children in low-
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and middle-income countries. Research should explore
how early interventions can be adapted to meet the
cultural, socioeconomic, and resource-based needs of
diverse populations.

Integration of Therapies: Future research should focus
on examining the benefits of combining various
therapeutic approaches. For instance, integrating
behavioral ~therapy with speech therapy or
developmental models could address the multiple
aspects of ASD simultaneously, resulting in more
comprehensive improvements in children’s
development.

Family Involvement and Support: While parent-
mediated interventions have been effective, more
research is needed to understand how to optimize
parental involvement, particularly in diverse family
contexts. Developing flexible, accessible, and culturally
appropriate training programs for parents could enhance
the effectiveness of PMIs and empower families to take
an active role in their child's intervention.
Technological Advancements and Accessibility: As
digital tools become more prevalent, further research is
needed to evaluate the long-term impact and scalability
of technology-based interventions. Specifically, studies
should focus on the accessibility of these tools in low-
resource settings and explore how technology can
complement traditional therapeutic models.

Holistic Approaches to ASD: Future research should
also focus on holistic treatment models that
incorporate physical health, mental well-being, and
social environments. Exploring how therapies can
address not just cognitive skills but also emotional and
social health will provide a more comprehensive
approach to ASD management.
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