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Abstract
Autism Spectrum Disorder (ASD) is a neurobehavioral disorder that significantly affects social interaction,
communication, and interests. We evaluated the impact of early versus late intervention on developmental
milestones in children with autism spectrum disorder in East Africa. We purposively selected two
neurodevelopmental centers in Nairobi, Kenya, and Dares es Salaam in Tanzania, and all the 60 children between
2-12 years, who had been on therapy for the last 12 months, were purposively selected. The response rate was
55(92%).
The findings revealed that 54.55% were below 5 years of age, and 45.45% were above 5 years. In terms of country
of residence, 56.36% were from Kenya and 43.64% from Tanzania. Regarding sex distribution, 65.45% were
male, whereas 34.55% were female. On milestone gain scores, b = 3.79, SE = 11.90, ¢ (106) = 0.32, p = .750,
suggesting that the change in milestone scores over time did not differ significantly between the early and late
intervention groups.
In conclusion, findings suggest that therapeutic interventions can be effective in enhancing developmental
milestones regardless of the age at which they are initiated. This highlights the importance of ensuring access to
intervention services for children with ASD at all ages, rather than focusing resources solely on those identified
early.
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Introduction

Autism Spectrum Disorder (ASD) is a complex condition that encompasses difficulties in social interaction,
impairments in verbal and non-verbal communication, restricted or repetitive patterns of behavior, and delays in
cognitive and adaptive functioning, which are related to brain development[1]. Individuals with ASD have
repetitive patterns in their behaviors, limited interests, and activities, along with difficulties in social
communication and social interaction [2]. Early intervention models, such as Applied Behavior Analysis (ABA),
Early Start Denver Model (ESDM), and Pivotal Response Treatment (PRT), have been extensively studied and
have shown significant improvements in social, cognitive, and communication skills [3].

Furthermore, [4] revealed that early intervention programs leverage the brain’s heightened sensitivity to social
stimuli during critical developmental periods, whereas late intervention necessitates more extensive
compensatory mechanisms. However, many children globally, particularly in Low- and Middle-Income Countries
(LMICs), experience delayed diagnosis with interventions happening much later in their development, which
reduces the potential for optimal outcomes [5].

A study by [6] reported that many children with ASD are diagnosed well after the age of five, leading to
delayed access to critical therapies such as ABA, speech therapy, and occupational therapy. These delays are
exacerbated by a lack of specialized services, cultural perceptions, and low prioritization of neurodevelopmental
disorders in public health. Furthermore, [7] demonstrated that children who received ESDM before the age of 4
showed significant gains in 1Q, language skills, and adaptive behavior compared to those who received typical
community-based interventions.

Early Intervention can significantly improve social interaction, cognitive functioning, adaptive behavior, and
communication abilities in children with ASD [8]. Similarly, according to [9] found that social skills training can
be beneficial, its effectiveness tends to diminish when implemented later in childhood or adolescence, promoting
interaction abilities to a lesser extent than when started at an earlier age.

Early intervention can help children stop acting in ways that aren't beneficial for them by teaching them better
ways to talk to and interact with other people [10]. Early intervention can help children with ASD avoid having
serious behavior problems that can make school and social situations harder [11]. On the other hand, late
intervention for children with ASD may not be able to change deeply ingrained behavior patterns, which makes
it harder to attain desirable results [12]

Late interventions for children with ASD can still lead to developmental gains, particularly in areas such as
communication, social skills, and behavior [13]. However, these gains are often smaller and slower compared to
those observed in children who receive early intervention. The timing of intervention plays a critical role in
shaping the developmental trajectory of children with ASD, with early intervention maximizing the potential for
positive outcomes [14]. While late intervention is not without value, it often requires more intensive and
specialized support to address the complex needs of children who missed early treatment opportunities [15]

The benefits of early diagnosis include the opportunity for early intervention, which enhances developmental
outcomes and improves adaptive skills. Early identification allows for the implementation of specialized
interventions tailored to the specific needs of individuals with autism, focusing on social communication,
language development, and behavioral challenges. Furthermore, early diagnosis enables families to access
appropriate support services, educational resources, and community programs, which facilitate better coping
mechanisms, reduce parental stress, and promote increased independence in adulthood. However, early diagnosis
of autism also carries certain risks, such as the potential for labeling and stigmatization, which can negatively
affect a child's self-esteem and social interactions. Additionally, there is a risk of overdiagnosis or misdiagnosis,
which may result in unnecessary interventions and treatments. The diagnostic process can also be lengthy,
complex, and emotionally challenging for families, requiring comprehensive assessments by multidisciplinary
teams [16].

Though there is a lot of literature on the advantages of early intervention in Autism Spectrum Disorder (ASD),
there are still gaps. Most of the available evidence is limited to high-income countries where early-screening
opportunities, diagnostic facilities, and elaborate treatment exist more broadly. Unlike interventions, children in
the Low- and Middle-Income Countries (LMICs) face the problems of a later diagnosis and reduced access to
evidence-based interventions because of the barriers on the individual, systemic, and political levels, including
inadequate health infrastructure, limited number of trained specialists, cultural perceptions, and low prioritization
of neurodevelopmental disorders in public health priorities. Such a disparity highlights the importance of
contextual studies to determine the impact of delaying and early interventions on outcomes of children with ASD
in underdeveloped contexts. Conducting this type of research would provide policymakers and clinicians with an
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understanding of optimal, culturally sound, sustainable intervention approaches that can maximize outcomes
regardless of a diagnostic and intervention delay.
Methodology
Study location

The study was conducted at neurodevelopmental therapy centers located in Nairobi, Kenya, and Dar es
Salaam, Tanzania. These centers are pivotal in providing specialized care and interventions for children with
Autism Spectrum Disorder (ASD) in East Africa. Nairobi is the capital city of Kenya (Figure 1). Nairobi is home
to various neurodevelopmental therapy centers specializing in autism spectrum disorder (ASD) interventions.
These centers tend to offer a range of services, including early intervention programs, speech therapy, and
behavioral therapies that are specific to children with ASD. The healthcare system in Nairobi includes a mix of
both private and public facilities, which promotes specialty care access to families. The largest city and business
center of Tanzania, Dar es Salaam (Figure 2), has a few centers in neurodevelopmental therapy to treat children
with ASD. These centers have the same structure as the ones in Nairobi, and there is consistency in the identified
mode of intervention utilized. The Dar es Salaam-based centers are modernized and allow numerous types of
therapeutic activities, including group sessions, one-on-one interventions, and family support services.
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Figure 1: Map of Nairobi Figure 2: Map of Dar es Salaam

Study design

The study adopted a retrospective comparative cohort study design. We utilized secondary data recorded on
children with ASD language developmental skills by health professionals at neurodevelopmental centers over a
period of 12 months for 55 children with ASD selected through a purposive sampling method in
Neurodevelopmental centers in Nairobi and Dar es Salaam.
Data collection techniques

The study adopted standardized tools to track developmental milestones for children with ASD on therapies
at neurodevelopmental centers; the study used VB-MAPP (Verbal Behavior Milestones Assessment and
Placement Program), HELP Charts (Hawaii Early Learning Profile) for broad range of developmental skills,
including motor, language, cognitive, and social domains, and REELS (Receptive-Expressive Emergent
Language Scale) for measuring both receptive and expressive language skills. The data was collected by therapists
through quarterly developmental progress assessments for 12 months and recorded in the assessment score
templates quarterly.
Sample size and sampling

The study employed purposive sampling to select neurodevelopmental centers and utilized a stratified
sampling technique to identify 60 children with Autism Spectrum Disorder (ASD) who had been receiving
therapy for the past 12 months at these centers. This approach ensured a representative sample of the broader
population, taking into account factors such as age, gender, and symptom severity. The sample consisted of all
60 children, equally divided with 30 from Kenya and 30 from Tanzania. In both countries, participants were
categorized into two groups: an early intervention group and a late intervention group, with 15 children in each
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group. Children diagnosed with Autism Spectrum Disorder (ASD) and aged between 2 to 12 years, currently
receiving therapy at selected neurodevelopmental centers, were recruited into the study. The early intervention
group consisted of children who began their therapy below 5 years of age, while the late intervention group
included those who started at 5 years and above.
Inclusion and exclusion criteria

Children who were between 2 — 12 years old and had been on therapy for the last 12 months were included in
the study. The study excluded records of participants who were less than 2 years old or more than 12 years old.
The study also excluded records of children who had been on therapy for less than 12 months.
Data Analysis

The study utilized both descriptive and inferential statistics to analyze the relationship between early and late
interventions on language development in children with autism spectrum disorder. The STATA version 16, a
computer software, was used for data analysis. A descriptive analysis was performed to summarize socio-
demographic characteristics. Difference in Difference regression analysis was used to determine the relationship
between the average gain in skills between early and late intervention. The results generated from the quantitative
analysis were presented in tables and textual summaries.
Results
Socio-demographic information

The findings in Table 1 reveal that slightly more than half of the participants (54.55%) were below 5 years of
age, while 45.45% were above 5 years. In terms of country of residence, 56.36% were from Kenya and 43.64%
from Tanzania. Regarding sex distribution, males constituted the majority at 65.45%, whereas females accounted

for 34.55% of the participants.
Table 1:Socio-demographic information

Variables N %
Age

>5 years 25 45.45
<5 years 30 54.55
Country

Kenya 31 56.36
Tanzania 24 43.64
Sex

Male 19 65.45
Female 36 34.55

Comparison of the impact of early versus late intervention on developmental milestones in children with
autism spectrum disorder.

Table 2 shows a Difference-in-differences regression was performed to analyze the impact of time (baseline
vs. current scores) and age group (early vs. late intervention) on milestone scores.

Table 2: Regression Results for the Difference-in-Differences Model Predicting Milestone Scores

Predictor B SE T P 95% CI [LL,
value UL]

Time (Baseline vs. 35.84 8.79 4.08 <.001 [18.42, 53.26]
Current)

Age Group (Early vs. — 8.41 — .004 [-41.19, -7.83]
Late) 24.51 2.91

Time x Age Group 3.79 11.90 0.32 .750 [-19.80, 27.38]

Constant 48.34 6.21 7.78 <.001 [36.02, 60.66]

The findings showed a significant difference in time, b =35.84, SE =8.79, ¢ (106) = 4.08, p <.001, suggesting
that milestone scores were significantly higher at current compared to baseline. There was also a significant main
effect of age group, b =-24.51, SE =8.41, ¢ (106) =-2.91, p = .004, indicating that the early intervention group
had significantly lower milestone scores at baseline compared to the late intervention group.
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However, the interaction between baseline and current scores and early versus late intervention was not
statistically significant, b = 3.79, SE = 11.90, ¢ (106) = 0.32, p = .750, indicating that the change in milestone
scores over time did not differ significantly between the early and late intervention groups.

Discussions

There was no statistically significant difference in developmental level between children with ASD who
initiated intervention early and those who initiated intervention at a later age. Although early intervention is
widely regarded as an important factor resulting in long-term outcomes in a clinical population, the findings
suggest that late intervention can also yield significant developmental progress. This underscores the importance
of providing access to intervention services to all children with ASD, not just those detected at young ages.

The finding was also contrary to the notion that late treatment does not lead to greater developmental gains
among children with ASD, and rather highlights the effectiveness of dynamic and ongoing treatment. The findings
suggest that treatment and intervention efforts should focus on equitably offering therapeutic services while
providing continuous intervention and early training of family members to fully support developmental outcomes
among children with ASD, regardless of age at onset of treatment.

The findings concurred with [13] who found that late interventions for children with ASD can still lead to
developmental gains, particularly in areas such as communication, social skills, and behavior. However, the
findings were contrary to [7] demonstrated that children who received ESDM before the age of 4 showed
significant gains in IQ, language skills, and adaptive behavior compared to those who received typical
community-based interventions. The findings were also contrary to [9], who found that social skills training can
be beneficial; its effectiveness tends to diminish when implemented later in childhood or adolescence, promoting
interaction abilities to a lesser extent than when started at an earlier age. The findings also disagreed with [12]
who argued that late intervention for children with ASD may not be able to change deeply ingrained behavior
patterns, which makes it harder to attain desirable results.

The finding was also consistent with the existing literature that early intervention gives such a developmental
head start, but that less intensive interventions made later can lead to improvements in social communication and
adaptive behavior in children with ASD [16]. The advancement of both groups in the present study underscores
the plasticity of child development and suggests that intervention continues to benefit children beyond the first
years of life.

Conclusions

The findings indicate that intervention for children with ASD is beneficial, regardless of when it starts. While
early intervention is still considered best practice, clinicians should understand that children who begin therapy
later can also achieve significant developmental progress.
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