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It is essential to implement evidence-based early interventions for children with autism spectrum
disorders (ASD) in community settings. In western countries, evidence of several intensive and early
interventions based on applied behavior analysis (ABA) has been reported. In Japan, however, the effects
of early interventions have not been sufficiently researched and validation evidence is still lacking. To
address this deficit, this study focused on ABA-based low-intensity early interventions, which are
affordable in the real world, with the aim of examining whether ABA-based early interventions improve
outcomes in Japanese children with ASD. A further aim was to investigate what components make a
program effective, and the characteristics of the responder. This study consisted of a prospective and a
retrospective observational study, and a meta-analysis.

In the prospective observational study, 27 children with ASD (age 4.00 + 1.35 years old) who had
started to receive ABA-based early interventions (the ABA group) and 34 children (age 3.81 + 1.13 years
old) who had started to receive non-ABA interventions provided in the community (the COM group) during

2015 - 2016 were recruited and were followed for a 1-year period with outcomes at the start of the
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intervention (T1) and after 1 year (T2) being examined. There were no differences in the child’s age, sex
ratio, or household socioeconomic status between the groups. An analysis of covariance was conducted
between the groups to compare the T1-T2 changes in the primary outcomes, i.e., the developmental
quotient (DQ) scores (Kyoto Scale of Psychological Development) and the adaptive behavior (Vineland
Adaptive Behavior Scales, Second Edition) scores while using the child’s age and the T1 baseline score of
each outcome as covariates. Results showed that there was a significant difference between the groups in
T1-T2 only in terms of the change in the language-social DQ score, where there was a greater increase in
the ABA group than in the COM group. Regardless of the type of intervention, the child’s lower age and
the intensity (h/w) of the one-to-one intervention were significantly associated with an increase in the
language-social DQ score.

In the retrospective observational study, 139 children with autism were followed for more than a 1-
year period during 2015 — 2017 until entry into elementary school. The participants had speech and
language delay at 3 years of age. They were examined after school enrollment. They were divided into two
groups: those who enrolled in regular schools (group A [84 children (77 males and 8 females)]) and those
who enrolled in special education schools (group B [55 children (44 males and 11 females)]). The children
had received one-to-one interventions based on ABA principles before school enrollment. There was no
significant difference between the two groups in the parents' age, birth weight, gestational age, or the
child’s age when he or she started walking. Two of the 53 siblings of the participants in group A had a
neurodevelopmental disorder, while this was also observed for 5 of the 32 siblings of the participants in
group B. DQ data were obtained for 77 children in group A and 49 children in group B. Eleven (14.2 %)
children in group A and 33 (49.3 %) children in group B had a DQ of 50 or less at the age of 3 years. The
number of children with a DQ of 50 or less in group B was significantly greater than the number of children
in group A. It was assumed that the developmental condition at the age of 3 years would affect school
enrollment, but this study suggested that some of the children with a DQ of 50 or less at the age of 3 years
might catch up developmentally and have entered into regular classes.

In the meta-analysis, literature on early intervention randomized controlled trials (RCTs) for children
with ASD was classified into three models using Howlin’s categorization (the Behavior model,
Communication-focused model, and the Multimodal developmental model), and the efficacy of each model
and all the intervention programs for various outcomes (e.g. IQ, language, reciprocity of social interaction
towards others, and parental synchrony) were examined. Twenty-nine RCTs met the inclusion criteria for
the meta-analysis, and the data of 14 RCTs with a low risk of bias were integrated. Results showed that
there was no statistically significant difference in effects for any of the outcomes between the three models.
When the three models were integrated into a single intervention group, there was a significant
improvement in ‘reciprocity of social interaction towards others’ and ‘parental synchrony’ in the
intervention group compared to in the control group. In addition, comparing the effect of individual and
group interventions revealed that both individual and group interventions resulted in a significant
improvement in ‘reciprocity of social interaction towards others’, while only individual intervention led to
a significant improvement in ‘parental synchrony’. These results suggest that it may be important to
implement evidence-based interventions early and individually.

In sum, this study suggests that (1) ABA-based early interventions promote language development in

children with ASD, (2) there is a relation between the number of hours of one-to-one ABA-based early
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intervention and gains in language development in children with ASD, (3) the onset of an early
intervention improves the language development of children with ASD irrespective of the type of
intervention, and (4) the higher the number of hours of a one-to-one intervention the greater the

improvement in language development of children with ASD irrespective of the type of intervention.
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