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A Brief Review and Guidelines With a Specific Focus
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We conducted a comprehensive review of behavioral and educational interventions for individuals with autism spectrum disorder
(ASD). The most prominent type of intervention, Comprehensive Early Intervention, often referred to as Early Intensive Behavioral In-
tervention (EIBI), has been found to be particularly effective in improving intelligence and adaptive behaviors. The naturalistic develop-
mental behavioral intervention, designed to enhance social and communication abilities, showed effectiveness in improving language,
cognitive function, and social initiation. However, more studies are needed to examine its effectiveness. Intensive individualized inter-
vention, which provides a tailored intervention for a specific target behavior, was effective in improving social skills and communica-
tion, as well as reducing sleep, eating, and toileting problems. Cognitive behavioral therapy (CBT) is the most effective method for deal-
ing with emotional difficulties, but it has not been widely used because of the shortage of trained experts. Parent-mediated intervention
(PMI) involves parents acquiring knowledge and specific skills to improve their child’s functioning or reduce challenging behaviors.
Speech and language therapy, sensory integration, Treatment and Education of Autistic and related Communications Handicapped
Children, developmental approaches, and social stories are frequently used interventions. However, evidence of their effectiveness has yet
to be well established. Based on these findings, intervention recommendations for autism include EIBI, Early Start Denver Model, in-
tensive individualized intervention, CBT, and PMI. The choice of intervention should be tailored to the individual’s needs and delivered
by qualified professionals with expertise in the specific intervention.
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INTRODUCTION

Intervention approaches for individuals with autism spec-
trum disorder (ASD) encompass educational practices, de-
velopmental perspectives, and behavioral strategies [1]. Among
these, applied behavior analysis (ABA) is recognized as the
most extensively utilized and proven effective method for ad-
dressing the behavioral and educational needs of individuals
with ASD. ABA is a scientific and systematic approach root-
ed in learning theory, best represented by operant condition-
ing [2] and classical conditioning [3] to induce behavioral
changes in individuals diagnosed with ASD [4]. The term
ABA came in the early 50s when learning theory was applied
as a treatment strategy to change behaviors in persons with
developmental disabilities [5]. New terms such as behavior
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intervention, behavior modification, behavior therapy, and
behavior treatment were introduced in the early 70s, when
learning theory was applied as a treatment method for chang-
ing behaviors of other clinical populations, including chil-
dren with diverse behavior problems and persons with phys-
ical illness (e.g., diabetes, asthma, obesity, and so forth) [6].
Although these terms differ slightly, they are often used in-
terchangeably, which can lead to confusion.

Numerous studies have established the efficacy of ABA in
enhancing cognitive function, language skills, intelligence
quotient (IQ), and social abilities in individuals with ASD
[7,8]. Federal, state, and national organizations in the US and
UK consistently recommend ABA-based interventions as
the first choice of assessment and treatment guidelines for
ASD. These organizations include the US Center for Disease
Control [9], Australian Center for Disease Control [10], divi-
sion 53 of the American Psychological Association (Society
of Child and Adolescent Clinical Psychology) [11], American
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Academy of Child and Adolescent Psychiatry [1], as well as
the states of NY [12], WA [13], and Maine [14]. In this study,
our primary focus was on treatments with a strong recom-
mendation, categorized according to the strictest evidence-
based treatment criteria. Additionally, we introduce treat-
ments that are widely used in clinical practice but need more
accumulated evidence.

COMPREHENSIVE TREATMENT MODEL

The comprehensive treatment model (CTM) involves in-
tensive training in various developmental areas, including
language, cognitive function, social interaction, communi-
cation, and self-help skills. This training is based on behav-
ioral principles and is typically started soon after the diagno-
sis of autism [7,8]. Early intervention, ideally before the age of
3 years, is recommended soon after the diagnosis. It is con-
ducted in a one-on-one format for a few hours daily for an
average of 2—4 years.

Early Intensive Behavioral Intervention (EIBI) [15] was
designed to teach specific skills in language, cognitive func-
tion, self-help, social interaction, and motor skills using dis-
crete trial training (DTT), which follows the principles of
ABA. This service is provided by a team of professional
therapists and implemented face-to-face with the child in a
structured environment for a few hours per day for a few
years, and active parental participation is required.

Six review studies that tested the effectiveness of EIBI re-
ported significant improvements in IQ and adaptive behav-
iors consistently 12 months after EIBI [16-21]. Some studies
have also reported positive changes in other developmental
areas. For instance, Reichow and Wolery [19] reported that
the EIBI group showed additional improvements in recep-
tive and expressive language compared to the treatment-as-
usual (TAU) group. Reichow et al. [20] analyzed the effect
sizes (Hedge’s g) for each area. The results showed the aver-
age of medium to large effect sizes (language [g=0.50-0.57],
daily communication [g=0.74], social interaction [g=0.42],
and self-help skills [g=0.55]) in the EIBI group compared to
TAU group.

Recently, a few studies have explored factors affecting the
effectiveness of EIBI. Caron et al. [22] found that treatment
dosage (the amount of time spent on therapy) and adher-
ence (compliance with the treatment program’s contents and
procedures) were positively correlated with treatment effec-
tiveness. Based on these findings, they recommended ad-
ministering EIBI for 25-40+ hours per week for 12-24 months.
Zwaigenbaum et al. [23] emphasized the importance of ear-
ly intervention, reporting that interventions started before
the age of 3 had more positive effects than those started af-
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ter the age of 5, especially when parental and family involve-
ment was high.

However, two recent reviews reported no significant chang-
es in symptom severity after intervention [24,25] and limited
long-term effects [25], questioning the effectiveness of EIBL
Careful interpretation is needed because most studies in-
cluded in the two reviews used quasi-experimental designs
(e.g., clinical controlled trial) rather than randomized con-
trolled trials (RCTs), and their sample sizes were small. Fur-
ther studies are needed to establish the effectiveness of EIBI.

Recently, another line of intervention called naturalistic
developmental behavioral intervention (NDBI) [26] was in-
troduced, which combines behavioral principles with a de-
velopmental approach that emphasizes social ability and
learning in a natural context. NDBI, along with EIBI, is ef-
fective in young children with ASD. The Early Start Denver
Model (ESDM) [27] is a prominent example that has been ex-
tensively investigated. Compared with traditional EIBI, ESDM
focuses on improving the social development and commu-
nication skills of children with ASD by facilitating their so-
cial interaction with their caregivers in daily living settings
[28]. Although limited, a few review studies have reported
the positive effects of ESDM on improving children’s social
communication, language, and adaptive behaviors. For ex-
ample, Waddington et al. [29] reviewed 15 ESDM studies, and
the results showed improvements in language, imitation skills,
and social communication after 3 to 12 months of ESDM in-
tervention. Fuller et al. [30] conducted a meta-analysis of 12
ESDM outcome studies (6 RCTs and 6 quasi-experimental
designs). The average effect size of ESDM (Hedge’s g) was
0.357 (p=0.024) across diverse developmental areas, which
is a medium effect size, indicating moderate improvements.
Among these, cognitive function (g=0.412) and language (g=
0.408) showed significant improvements [30]. In addition to
the ESDM, other models have gained attention and demon-
strated similar effectiveness. These include Joint Attention,
Symbolic Play, Engagement and Regulation (JASPER) [31],
Early Social Interaction [32], and Pivotal Response Treat-
ment [33].

In Korea, treatment outcome studies on EIBI and NDBIs are
rare. One study [34] examined the effectiveness of 6 months
of EIBI in 19 children aged 2-5 years in an EIBI center using
a one-group pre- and post-test design. The study showed sig-
nificant improvements in the developmental scores of the
children, along with improved parental quality of life. How-
ever, it is difficult to generalize the effectiveness of the EIBI
in Korea because the study lacked a comparison group and
had a small sample size.



FOCUSED INTERVENTIONS

In the focused intervention, therapists provide tailored
interventions to individuals of all age groups in areas where
deficits are reported, such as social skills, social communica-
tion, sleep, feeding, toilet training, and emotion regulation
(e.g., anxiety, anger, and so forth). The main approach is be-
havioral intervention, which is typically conducted for a rel-
atively short period with the goal of improving a specific tar-
get behavior. In this study, we reviewed effective interventions
for the core symptoms of ASD, such as social skills and com-
munication, as well as combined symptoms, including sleep,
eating problems, toilet training, and emotional difficulties.

CORE SYMPTOMS

Social skills

Social skills training (SST) is the most widely researched
intervention aimed at improving social skills, a core symp-
tom of ASD. It is usually delivered face-to-face by experts in
specialized institutions or teachers and peers in schools un-
der the supervision of experts [35]. In SST, which is typically
conducted in 8-13 sessions over 6-12 weeks, specific social
skills such as greetings, initiating and responding to conver-
sations, giving compliments, sharing, and matching facial ex-
pressions are taught through repetitive practice [36,37].

Some studies have reported limited effects of SST on im-
proving social skills [35,36,38]. However, rigorous RCTs
have recently shown promising results. Two meta-analyses
found that the intervention group showed a medium (Hege’s
g=0.51) [39] to large effect size (Hege’s g=0.81) [40] in im-
provement in social skills and social responsiveness com-
pared to the non-intervention group.

SST has been demonstrated to improve social skills effec-
tively in individuals of all ages, including infants (0-5 years
old), children (6-14 years old), and adolescents/adults (15-22
years old) [41]. Especially for children aged three years, a so-
cial skills intervention model named JASPER has been intro-
duced, and its effectiveness has accumulated [42,43]. JASPER
aims to improve joint attention and teach play skills. A re-
view of 19 studies on the efficacy of JASPER by Waddington
et al. [44] found that those who received JASPER training
showed significant improvements in at least one area, such
as joint attention, joint engagement, playing skills, and lan-
guage, compared with the control group. However, despite
its effectiveness, the JASPER is not easy to access in Korea
because of the lack of manuals or guidelines.

Social communication
Augmentative and alternative communication (AAC) is

KM Chung, et al.

often used to enhance communication skills in individuals with
ASD. It involves teaching the use of alternative communica-
tion methods, such as visual cues (signs, symbols, pictures,
and so forth), sign language, and communication aids [45].

The picture exchange communication system (PECS) is
the most widely used AAC intervention, which teaches indi-
viduals to use pictures to communicate their needs (e.g., re-
quest items and name objects). The PECS follows six steps for
each communication skill using various ABA strategies, such
as shaping, differential reinforcement, and stimulus control
[46]. Two review studies, which included 27 and 15 studies,
respectively, found that PECS was effective in enhancing com-
munication, such as initiating conversations and making de-
mands [47,48]. Additionally, the PECS has shown particular
effectiveness for children aged 0-5 years (toddlers to pre-
school) and 6-14 years (school-age) [41]. However, a meta-
analysis of 11 studies found that the PECS had small to me-
dium effect sizes in improving overall speech abilities [49].
Additionally, few studies have reported the spontaneous de-
velopment of verbal speech during PECS training. However,
further evidence is required [46].

COMBINED SYMPTOMS

Sleep

Individuals with autism and their parents frequently re-
port sleep problems as a comorbid symptom. A recent review
found that behavioral interventions increased sleep time and
sleep efficiency, as well as a decrease in sleep latency, com-
pared to the control group [50,51]. Another review that ana-
lyzed behavioral interventions for sleep problems found that
different techniques were recommended depending on the
specific sleep problem [52]. For instance, a faded bedtime” is
effective in initiating and maintaining sleep, whereas extinc-
tion” and scheduled awakening” are effective during night-
waking and night terror attacks, respectively. In terms of age,
faded bedtime was applied to children aged 5-9 years, and
the extinction technique was applied to children aged 2-12
years, both of which were effective [52]. Sleep hygiene and
behavior interventions for improving sleep habits, such as
bedtime routines and sleep schedules, are not sufficient but
necessary components of most behavioral sleep interven-
tions [52,53].

1) Bedtime fading is a technique that involves temporarily adjusting a child’s bedtime to
coincide with their natural sleep onset time. This helps ensure that the child falls
asleep quickly. Over time, the bedtime is gradually moved to the targeted sleep onset
time. Various behavioral techniques can be used during this process to facilitate
sleeping.

2) Standard extinction involves parents ignoring all disruptions that occur during bed-
time. This means that the parent puts the child to bed and does not interact with
them until the morning.

3) Parents wake up their child approximately 15 minutes before the usual time that the
child experiences spontaneous night wakings.
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Eating problem

Approximately 50% of individuals diagnosed with autism
report eating problems, such as food refusal or food selec-
tivity. Similar to sleep, behavioral interventions based on
ABA are effective in addressing these eating problems. A me-
ta-analysis of 23 intervention studies [54] reported an in-
crease in food intake when contingent reinforcement (CR)?
and non-removal of the spoon (NRS)” were used in combi-
nation (improvement rate difference [[RD]=0.69) in children
with ASD under 6 years. However, a small effect size was
reported for the reduction of mealtime problem behaviors,
such as tantrums (IRD=0.39). For severe food selectivity and
related mealtime problem behaviors, a treatment package
that includes both antecedent manipulation (such as stimu-
lus fading) and consequence-based procedures (such as NRS
and differential reinforcement) has been reported to be ef-
fective [55].

While experts typically lead interventions, there are re-
ports that active participation by parents can be more effec-
tive in generalizing and maintaining the effects of eating in-
terventions [55,56].

Toilet training

Evidence has accumulated from diverse ABA-based toilet
training programs for individuals with autism [57]. A review
of 28 toilet training intervention studies found that techniques
such as shaping, graduated guidance”, scheduled toileting”,
and stimulus control” were effective. In clinical practice, these
techniques are often used in combination and are tailored to
the age and cognitive abilities of individuals [58,59].

The most typical toilet training for children with autism
is a modification of rapid toilet training (RTT), originally
devised by Azrin and Foxx [58,60,61]. The RTT is an inten-
sive training method that combines positive reinforcement,
positive punishment, and scheduled toileting, typically last-
ing 8 hours a day for 1-2 weeks [62,63]. This method has been
reported to be particularly effective for individuals with au-
tism and intellectual disabilities [64]. Specifically, it was ini-
tially designed for infants and toddlers aged 24 years, and
a recent review showed promise for use in the age range of

4) Contingent reward refers to when the child receives positive reinforcement for com-
pleting a desired behavior.

5) Non-removal of spoon involves an adult holding the spoon in front of the child’s
mouth until he or she takes a bite of food.

6) In stimulus shaping, positive reinforcement is presented contingent on completion of
steps in the stimulus shaping hierarchy.

7) Therapist first provides the controlling prompt (e.g., physical prompt) and allows the
learner to react independently by gradually removing the controlling prompt in the
subsequent sessions.

8) A procedure where individuals are placed on the toilet with scheduled time and then
positively reinforced when voiding occurs.

9) A procedure used to detail circumstances where a behavior is triggered by the exis-
tence or absence of a stimulus.
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3-12 years. However, further evidence is required [65]. Urine
training should be continued until children reach 24 months
of age, followed by bowel training when the urine training is
completed.

Emotional difficulties

As children with autism grow into adolescence and adult-
hood, they often report emotional difficulties, such as de-
pression, anxiety, and anger, in addition to ongoing behav-
ioral problems [66]. Recent studies have shown that cognitive
behavioral therapy (CBT), an evidence-based treatment for
depression, anxiety, and anger, can be successfully applied to
adolescents and adults with autism [67-69]. However, con-
sidering that CBT requires significant verbal and cognitive
skills, it is important to assess the verbal, cognitive, and emo-
tional abilities of adolescents and adults with autism before
implementing CBT [70,71]. In Korea, access to CBT for indi-
viduals with autism is limited because very few experts pro-
vide CBT for adolescents and adults with autism.

PARENT EDUCATION

Parental education refers to the provision of either infor-
mation or specific skills or both to parents to support their
children appropriately. Psychoeducation provides knowl-
edge and strategies to deal with autism issues. However, its
effectiveness has yet to be investigated [72]. In contrast, par-
ent-mediated interventions (PMI) involve training parents to
implement various intervention techniques directly with their
children. They have been frequently used for comprehen-
sive early intervention and intervention of challenging be-
haviors [73].

PMI for comprehensive early intervention

PMI has been actively pursued as a means of providing in-
terventions to young children with autism, typically in com-
bination with EIBI [15]. However, PMIs may also serve as pri-
mary services in regions with limited accessibility to EIBI
[74]. While the quality of intervention and service hours for
PMIs may not be comparable to those of therapist-led inter-
ventions, their advantages include high accessibility to treat-
ment and high generalizability, mainly because treatment is
provided by parents almost every day in diverse real-life set-
tings [75]. Numerous studies have reported improvements
in children’s communication skills, expressive and receptive
language, and adaptive behaviors upon the implementation
of PMI [41]. Additionally, its collateral effects on parental ad-
justment and mental health, including maternal depression
and parenting stress, are well-documented [76]. However, a
review of 17 studies questioned the effectiveness of PMI due



to inconsistencies in results across studies [77]. Another re-
cent meta-analysis study, including 19 RCTs, also reported
small effect sizes (Hedge’s g=0.18-0.27) [78]. However, these
review studies included trials using diverse intervention tech-
niques, such as floor time, massage, and ABA. Therefore,
caution should be taken when interpreting the effectiveness
of PMIs.

More recently, a parent-implemented Early Start Denver
Model (P-ESDM) has gained attention as an alternative to
therapist-led ESDM, whose effectiveness has been well-doc-
umented [79]. In P-ESDM, certified ESMD trainers teach
parent-specific behavioral skills, such as joint attention and
imitation, to facilitate social interaction with their child. Par-
ents are then encouraged to apply these skills to their chil-
dren’s everyday routines and activities in their homes and
other daily living settings [80]. Although no systematic re-
view of the effectiveness of P-ESDM is available, individual
studies have reported improvements in children’s parental
interaction skills [81], social communication skills [82], lan-
guage development [83], and a reduction in autism symptoms
[84]. Due to high parental preference for P-ESDM, more ef-
forts have been made to disseminate it, including the devel-
opment of internet-based P-ESDM, which has also demon-
strated effectiveness [83,85].

In Korea, single-subject design studies have reported in-
creased joint attention [86] and improvements in social in-
teraction and communication behaviors [87,88] for PMI.
However, further studies with better experimental designs
are required to conclude their overall effectiveness.

PMI for challenging behaviors

Studies investigating the effectiveness of PMI for challeng-
ing behaviors, such as aggression and self-injurious behav-
iors, have been actively conducted. In this type of PMI, a cer-
tified ABA therapist (e.g., BCBA or BCaBA'”) runs individual
or small-group sessions for 4-16 weeks to teach parent-spe-
cific behavioral skills to deal with challenging behaviors,
which include both didactic lectures and hands-on training
[89]. A meta-analysis reported that PMI reduced challenging
behaviors (standardized mean difference [SMD]=0.67) and
hyperactivity (SMD=0.31) in children, as well as parenting
stress (SMD=0.37) [90]. Recently, a study reported that tele-
health-based PMI could be as effective as in-person PMI in
reducing challenging behaviors [91]. Social distancing poli-
cies implemented during the COVID-19 pandemic have fa-
cilitated the adoption of long-distance service delivery meth-
ods, including telehealth and internet-based services. These
are expected to continue even after the pandemic ends be-

10) BCBA, Board Certified Behavior Analyst; BCaBA, Board Certified Assistant Behav-
ior Analyst. See bacb.com for more information.
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cause of their cost-effectiveness and accessibility.

PMIs are also recommended for managing sleep-related
problems, which are reported in 40%-80% of children with
autism [92]. PMI for sleep typically includes psychoeduca-
tion and hands-on training in recording a daily sleep diary,
setting up a sleep hygiene routine, and applying faded bed-
times to reduce sleep problems [93]. A review of 11 PMI stud-
ies found that PMI is effective in reducing sleep-related mal-
adaptive behaviors, such as sleep resistance and waking at
night, and in improving overall sleep time in children with
autism [92].

In Korea, there have been a few PMI studies focused on
reducing challenging behaviors. These studies have report-
ed a decrease in challenging behaviors in children [94,95], as
well as a reduction in parenting stress and an improvement
in parental self-efficacy [94,96].

OTHER INTERVENTIONS

Speech-language therapy

Speech and language therapy (SLT) is the most common
special education program for children with autism [97]. SLT
is not a specific intervention but rather a general term encom-
passing a wide range of therapies implemented by speech-
language pathologists (SLPs). Therefore, the targeted skill
development areas of SLT are highly diverse, and SLPs may
employ various heterogeneous intervention models depend-
ing on their trained practice area. A recent review reported
that the developmental-naturalistic model is the most exten-
sively studied approach, followed by ABA, in SLT for indi-
viduals with autism [97]. Therefore, it is recommended that
parents seeking SLT services first evaluate whether the inter-
vention goals of a prospective SLP are appropriate for their
child’s needs and whether the intervention model employed
is evidence-based [98].

Sensory integration therapy

Sensory-based interventions aim to enhance children’s
levels of arousal and behavioral control through activities
such as wearing weighted vests or swinging [99]. Although
it is often used as an intervention to improve core symptoms
in children with autism, there is currently limited evidence
supporting its efficacy [99,100].

Developmental approaches

Developmental approaches prioritize child-led spontane-
ous play and joint attention with adults to enhance the com-
munication skills of young children with autism. In Korea, the
DIR/FloorTime [101] and Hanen’s More than Words [102]
programs have been introduced, but scientific evidence for
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their effectiveness needs to be more consistent or sufficient
[75,103].

Treatment and Education of Autistic and Related
Communication-handicapped Children

According to Wong et al. [41], the CTM category includes
the Treatment and Education of Autistic and Related Com-
munication-handicapped Children (TEACCH). Along with
ABA, it is one of the most widely recognized comprehensive
intervention models [104]. The TEACCH emphasizes the
importance of creating a highly structured environment and
actively using visual support to facilitate communication
and learning based on the theorized profile of the unique
strengths and needs of individuals with ASD [100]. While
TEACCH has been widely used in clinical settings, such as
special education or clinics, evidence for its effectiveness has
been mixed. An earlier meta-analysis reported limited ef-
fectiveness [105]. However, more recent research has report-
ed that it can improve cognitive and language skills, as well
as reduce stress in caregivers [106]. Further research is re-
quired to establish the effectiveness of TEACCH in autism
interventions.

Social stories

Social stories teach social cognition and appropriate so-
cial behaviors for children with autism by using stories that
describe specific social situations in simple sentences for
children with autism [107]. Some single-subject design stud-
ies have found that social stories are effective in reducing
inappropriate behaviors. However, recent systematic reviews
have consistently concluded that there still needs to be more
evidence to consider social stories as evidence-based prac-
tice [107,108].

Newly introduced interventions

Newly introduced interventions are considered promis-
ing, but further research is required to establish their evi-
dence base. These interventions include PEERS, Pediatric
Autism Communication Therapy (PACT), Research Units
in Behavioral Intervention (RUBI), and Unstuck and On-
target interventions. The PEERS program targets teenage ad-
olescents to improve their social competence and social skills,
leading to enhancements in social skills, knowledge, social
responsiveness, and overall social skills, encompassing social
communication and social cognition [109]. PACT uses spe-
cific video feedback techniques to help recognize, respond
to, and enhance parent-child communication [110]. RUBI is
a parent training program developed to decrease challenging
behaviors in children with ASD [111]. Unstuck and On-target
is a classroom-based intervention approach for high-func-
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tioning students that provides lessons promoting cognitive
and behavioral flexibility in everyday situations [112].

FUTURE DIRECTION

The traditional model of evidence-based practice has pri-
marily relied on comparing averages from group compari-
son studies, such as RCTs. Although this approach provides
valuable information about the effectiveness of treatments,
it does not reveal individual effects and differences. The
mixed results often observed in group-comparison studies
may be due to the heterogeneity of ASD symptoms. Hence,
there is a growing need for personalized assessment and
treatment approaches.

In recent years, advancements in information and com-
munication technology and the Research Domain Criteria
model have facilitated the collection of digital phenotyping,
behavioral, and neurobiological data, and these datasets are
rapidly accumulating in the ASD population. These develop-
ments promise to enable individualized assessment, treat-
ment customization, and real-time monitoring. Consequent-
ly, as tailored assessments and interventions become more
accessible in the near future, guidelines should reflect on
the implications of this transformative shift.

Additionally, there have been recent developments in re-
search models, such as the Autism Europe Project and the
Autism Innovative Medicine Studies-2 (AIMS-2) Trials Proj-
ect, which are currently underway. It is essential to incorpo-
rate the relevant results from these new models into future
guidelines, as they demonstrate promising outcomes and
provide solid research results that support their efficacy.

SUMMARY

CTM

o EIBI provides comprehensive intervention in most de-
velopmental areas, including language, cognition, self-help
skills, social skills, and adaptive behaviors. It typically begins
before the age of 3 and involves receiving intervention for at
least two years. Previous studies have reported significant
improvements in the outcomes of children receiving EIBI.

« In addition to the basic principles of EIBI, NDBIs, which
emphasize interacting with children in natural settings and
developing communication skills, have also been shown to
improve language, imitation, and social initiation. However,
more rigorous research is required to confirm the effective-
ness of NDBIs.

Focused intervention
« Social skills: SST, which teaches specific social skills based



on behavioral principles, has consistently been shown to be
effective in improving social skills in individuals of all ages,
including infants, children, adolescents, and adults.

« Social communication: PECS, which uses picture cards to
teach communication skills, is a well-established intervention
that is effective in teaching individuals how to make requests
or initiate conversations. However, further research is need-
ed to establish its effectiveness in speech development.

o Sleep: While the most effective techniques may vary de-
pending on the specific sleep problem, behavioral interven-
tions such as delaying sleep time, gradual extinction, and
scheduled awakening have been reported to be effective in
reducing sleep problems in individuals with autism.

« Eating problems: As with sleep problems, behavioral in-
terventions have been shown to reduce eating problems among
individuals with autism. Contingent rewards and NRSs are
the most commonly used and reported to be effective.

« Toilet training: Behavioral interventions such as shaping,
gradual guidance, scheduling, toileting, and stimulus con-
trol have been reported to be effective in toilet training in in-
dividuals with autism.

 Emotional difficulties: CBT is the most effective treatment
for emotional problems such as depression, anxiety, and an-
ger in individuals with autism. Assessment of verbal and
cognitive abilities is required before CBT can be applied.

Parent education and other non-behavioral
interventions

« PMI, for comprehensive early intervention, which trains
parents to implement various intervention techniques with
their children directly, has been widely used, either in com-
bination with EIBI or as a standalone approach. In recent years,
P-ESDM has emerged as an effective intervention method
for improving functions in children, such as parent-child in-
teractions and language.

« PMI for challenging behaviors, which teaches parent-
specific behavioral skills to deal with the behaviors of their
children, has consistently been shown to be effective in re-
ducing challenging behaviors, hyperactivity, and parenting
stress.

» When considering an intervention method with uncer-
tain evidence, it is important to have thorough discussions
between parents and experts using the most up-to-date sci-
entific knowledge available.
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