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Abstract

Background: One aim of an autism spectrum disorder (ASD) diagnosis is to obtain special support for the disorder,
though this does not guarantee practical support. We developed a psychoeducational program using cognitive-
behavioral therapy (CBT) and Aware and Care for my Autistic Traits (ACAT) for Japanese adolescents with high-
functioning ASD and their parents.
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Methods: This multisite study is a randomized controlled trial. In total, 24 participants will be assigned to the ACAT
group and 24 to the treatment-as-usual (TAU) group. The ACAT group will receive a weekly 100-min session for 6
weeks, regular medical care, and one follow-up session. In this ongoing clinical trial, we will compare the scores of
the measures recorded in the pre- and post-intervention stages between the ACAT and TAU groups. A total of 41
patients out of a target of 48 have participated in the trial to date. The primary outcome measure is the Autism
Knowledge Questionnaire. Secondary outcome measures include Barriers to Access to Care Evaluation 3rd Edition,
the Strengths and Difficulties Questionnaire, the Vineland Adaptive Behavior Scales second edition, the Parenting
Resilience Elements Questionnaire, the General Health Questionnaire 12, and the Depression Self-Rating Scale for
Children assessments, as well as an electroencephalographic recording.

Discussion: It is expected that participants in the ACAT group will significantly increase their self-understanding
and awareness of ASD symptoms compared to those in the TAU group. Additionally, the ACAT group is expected
to exhibit improved social adaptation and mental health if children and parents are able to better understand the
ASD characteristics through sessions. This intervention will contribute to the establishment of an effective evidence-
based treatment strategy for adolescents with ASD.

Trial registration: UMIN Register 000029851. Registered on January 06, 2018

Keywords: High-functioning autism spectrum disorder, Randomized controlled trial, Cognitive-behavioral family
therapy, Psychoeducation

Background
Autism spectrum disorder (ASD) is a pervasive neurodeve-
lopmental disorder characterized by impairments in social
communication and restricted, repetitive patterns of behav-
ior, interests, or activities [1]. ASD is a relatively common
neurodevelopmental condition that affects 1–1.5% of the
population [2, 3]. Individuals with high-functioning ASD
(HF-ASD) have normal-range IQs and extensive verbal
abilities and usually attend regular schools. Nevertheless,
their difficulties are potentially serious and can include im-
paired social relations, obsessions, and uneven levels of in-
tellectual and cognitive functioning [4]. When patients with
HF-ASD become independent and increase social interac-
tions as they enter adolescence, they become aware of their
differences to their surroundings, which tends to lower
their self-efficacy and self-esteem and increase feelings of
depression and anxiety [5–7].
An extensive treatment has recently been made available

to support the central characteristics of ASD early in life,
as evidenced by the Early Start Denver Model [8] and
parent-mediated communication-focused treatment in
children with autism (PACT) [9]. These treatment pro-
grams are not available for people with autism post-early
childhood. However, individuals with autism who are di-
agnosed later may experience benefits in social function-
ing by gaining support, such as social skills training [10,
11] and/or reasonable accommodation [12].
In childhood and adolescence, individuals without

knowledge of focal features and those with HF-ASD
can easily experience self-stigma such as feeling “ab-
normal” or “inferior” [13]. As stigma acts as a barrier
to help-seeking behavior [14], patients may experience

reduced opportunities to obtain support alongside in-
creased feelings of experiencing difficulties [15].
Conversely, the provision of psychoeducation on ASD

has been reported to decrease adverse feelings toward
children with the disorder. Gaining knowledge on ASD
is also extremely important to the parents. Farrugia re-
ported that parents who gained medical knowledge
about ASD experienced decreased stigma toward chil-
dren with ASD [16]. In addition, Gordon et al. [17] dem-
onstrated that participation in a brief parent-child
program of psychoeducation, the PsychoEducational
Groups for Autism Spectrum Understanding and Sup-
port (PEGASUS), which sought to promote self-
understanding and acceptance of HF-ASD, increased
self-awareness in both parents and children. The PEGA
SUS is a psychoeducation group for young individuals
with HF-ASD and their parents that promotes awareness
of autistic traits. However, it cannot help them cope with
behavioral problems in multiple domains. Therefore, we
conjectured that cognitive-behavioral family therapy
(family CBT) may help HF-ASD children/adolescents
and their families to understand the central characteris-
tics of ASD and cope with the cognitive and behavioral
problems caused by autistic traits. The CBT treatment
seeks to produce cognitive alterations in various ways to
endure emotional and behavioral changes [18]. Reports
have suggested that the application of CBT for ASD rep-
resents a major advance in the treatment of co-
occurring anxiety and depression in HF-ASD patients [6,
19, 20]. There is a small body of literature indicating that
CBT is effective for managing problems faced by young
individuals with ASD, such as anger, anxiety, social
interaction, and emotional understanding [21]. For
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children with ASD, modifying the standard CBT proto-
col is necessary to induce general and permanent
changes [22]. In this regard, we have included family
participation because the parents need to understand the
distinct features of their children’s AD to understand the
considerations required when caring for them.
For this study, the authors developed a new interven-

tion for HF-ASD children/adolescents termed the Aware
and Care for my Autistic Traits (ACAT) program. This
program includes psychoeducation and family CBT for
HF-ASD children/adolescents and their parents/guard-
ians. The details of this program are explained in the
“Methods/design” section.
Since the ACAT program is based on psychoeducation

that augments family CBT, the primary outcome is the
increased awareness of ASD measured by the child/
youth version of the Autism Knowledge Quiz (AKQ)
[17]. In addition, a social adaptation scale and a stigma
scale are collected as secondary outcomes to monitor
the relative improvement of these two factors. Moreover,
investigating the relationship between behavioral and
neural changes after the intervention can provide strong
evidence that the intervention has an impact on behav-
ioral and neural substrates. Therefore, we will record
resting-state electroencephalograms (EEG) as a neural
outcome in this study for exploratory purposes. Al-
though the causes and biomarkers of ASD remain un-
clear, evidence suggests that ASD is a neurobiological
disorder underscored by abnormal brain activity related
to the observed social deficits [23]. EEG, which primarily
measures neurophysiological changes related to postsyn-
aptic activity over the cortex, can capture and
characterize abnormal brain activity. For example, indi-
viduals with ASD showed increased short-range connec-
tions in the lateral-frontal electrodes and decreased
long-range connections in the fronto-occipital electrodes
compared with healthy individuals [24]. Moreover, other
studies have shown that altered EEG patterns are nor-
malized in response to improved social behaviors after
social training programs, which indicates that psycho-
social interventions have the potential to alter brain ac-
tivity as measured by EEG.

Objectives
This study aims to examine the efficacy of the newly de-
veloped psychoeducation program for parents and indi-
viduals with HF-ASD, or ACAT, by comparing with the
treatment-as-usual (TAU) group. Individuals and par-
ents who are assigned to the ACAT group will keep
their current treatments, which the ACAT program will
augment. We hypothesize that the ACAT group will
show greater children and parents’/guardians’ under-
standing and awareness of their autistic attributes than
the TAU group. Randomized controlled trials will be

conducted at multiple sites to investigate the relative ef-
ficacy of ACAT compared to TAU.
Our goal is to examine the relative efficacy of the com-

bination of psychoeducation and family CBT for both
child/adolescent patients with HF-ASD and their parents/
guardians after diagnosis. This study will help to establish
a new evidence-based psychoeducational treatment strat-
egy for child/adolescent patients with HF-ASD and their
parents/guardians. It will enable more treatment options
as an after-diagnosis service and improve the dissemin-
ation of psychoeducation and CBT for HF-ASD.

Methods/design
Study design
This study is designed as a prospective randomized
open-label endpoint trial with two parallel intervention
groups consisting of a 6-week treatment of treatment-
as-usual (TAU group) alone and an ACAT combined
with TAU (ACAT group). It is randomized, multisite,
stratified, single-blinded, and is conducted through a
parallel between-group design.
Qualified individuals who consent to this trial are ran-

domly assigned to a TAU sustained group or a COMB
group that combines psychoeducation and family CBT. The
study is planned in accordance with the Standard and Proto-
col Items: Recommendations for Interventional Trials [25]
and will be analyzed and reported in line with the Consoli-
dated Standards of Reporting Trials Recommendations [26].

Participants
The eligible participants in the current study are individ-
uals diagnosed with ASD and their parents or guardians.
Before the final inclusion, both written and verbal in-
formed consent is obtained from all participants in the
study.

Inclusion criteria
The participants in this study comprise patients and
their parents/guardians who meet the following criteria
during the screening process:
Individual child/adolescent with ASD:

1. Meet the cutoff value for ASD measured using the
Autism Diagnostic Observation Schedule [27] or
Autism Diagnostic Interview-Revised [28]

2. Have a verbal IQ of 90 or above as measured by the
Wechsler Intelligence Scale for Children [29]

3. Have a social difficulty assessment of “some need”
or higher measured by the Strengths and
Difficulties Questionnaires [30]

4. Aged between 10 and 17 years at the time of
consent, with one of the parents being eligible to
participate in psychoeducation and CBT (if assigned
to COMB)
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5. Diagnosed with ASD by a primary doctor or other
doctors or rehabilitation center for children

6. Received outpatient psychiatric care
7. Able to understand CBT and is mentally and

physically able to sustain therapy for at least 2
months

Parents/guardians of ASD individuals:

1. Living with the ASD individual as a parent or a
grandparent and acts as a guardian

2. Able to participate in CBT once a week with the
ASD individual

Exclusion criteria
Individual child/adolescent with ASD:

1. Current active suicidal intent
2. Active repetitive antisocial behavior
3. Active severe degenerative physical disorder that

may disrupt CBT

Parents/guardians of ASD individuals:

1) Must not meet the diagnostic criteria for
psychiatric disorders measured by the Mini-
International Neuropsychiatric Interview [31] to be
eligible for participation in the study

2) Unable to accompany the patient to the sessions

Procedures
Beginning in March 2018, recruitment, treatment, and
data collection are being conducted in two cities in
Japan (Chiba and Fukushima). The last follow-up treat-
ment will be completed in August 2020. Children and
adolescent outpatients (10–17 years of age) diagnosed
with ASD and their parents and guardians are informed
about the intervention in waiting rooms at Chiba Uni-
versity Hospital and a local psychiatry clinic. For those
who show interest, more information is provided by the
recruitment staff.
The flow chart of this clinical trial is shown in Fig. 1.

The trial will be conducted over 6 weeks of interventions
and 4 weeks of follow-up. To evaluate treatment efficacy
and safety, outcome measure assessments will be admin-
istered before and after the interventions. The partici-
pants assigned to COMB will continue their usual
treatment with their primary doctors and also participate
in six sessions of the ACAT program (a 100-min psy-
choeducation and family CBT program developed by the
authors) every week (the ACAT program is conducted
for a duration of 6 weeks). Participants taking psycho-
tropic drugs regularly as medical treatment will be re-
quested to remain on stable dosage during the
interventions; however, the dosage may change if their
primary or prescribing physicians consider it medically
necessary. Any change in the dosage will be recorded in
the list of daily doses of psychoactive drugs. A follow-up
interview will be conducted 4 weeks after the completion
of the interventions (10th week). Interviews and

Fig. 1 CONSORT flow chart of the clinical trial
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symptom assessments will be undertaken at each facility
during week 0 (pre-intervention), week 6 (post-interven-
tion), and week 10 (follow-up). The participants assigned
to the TAU group will be required to continue their
usual treatment with their primary doctors. Further-
more, a combination of the following treatments is pro-
hibited with their usual treatment: psychotherapy that
conforms to CBT or physiological therapies, including
electroconvulsive therapy and magnetic stimulation ther-
apy. The interviews and symptom assessments at pre-
intervention, post-intervention, and follow-up will be
conducted for TAU at each facility in the same manner
as that for COMB. The restrictions for psychotropic
drugs are the same as those for the COMB group. All
sessions and psychological examinations are free for the
participant. Both child/adolescent patients and their par-
ents/guardians will receive 10,000 yen (about 100 USD)
after completion of the last measurement. Any harm
that occurs will be reported after the study period,
whether or not it could have been related to the study
treatment. Patients will be observed for up to 4 weeks
(after discontinuation). To date, 41 patients in total have
been randomized.

Randomization and blinding
Enrollment and randomization are based on the central
registration system of the Clinical Research Data Center
at Chiba University Hospital, Chiba, Japan. Two alloca-
tion factors are used for stratification: the degree of
knowledge (high or low) regarding the characteristics of
ASD according to the primary outcome measure, the
Autism Knowledge Quiz-Child (AKQ-C), and gender
(male or female). At the end of the baseline assessment,
eligible participants will be randomly assigned to either
the TAU arm or ACAT plus TAU arm at a ratio of 1:1,
with assignments made using the minimization method,
ensuring a balance across baseline AKQ scores and gen-
der. Each participant will then be assigned to one of the
two treatments. Participants will not be blinded to the
group to which they are assigned before consenting to
participate in the study. However, trained testers, who
will assess all outcome measures except the self-
assessment scale, will be blinded to the group.

Data monitoring
An Independent Data Monitoring Committee has been
established for this study. It will meet every 3 months to
review a report created by the researchers to monitor
the progress of recruitment and data collection (e.g.,
completion rates for each follow-up).

Ensuring the quality of therapists’ skills and sessions
Psychiatrists and clinical psychologists, licensed for at
least 3 years and involved in clinical work with ASD

individuals, have been engaged as cognitive-behavioral
therapists for this study. The therapists for ACAT re-
ceived at least 6 h of initial training on the intervention,
read the treatment manual, listened to the audiotape set
of the model therapist performing the treatment, and are
supervised weekly by the clinical supervisor (the first au-
thor of this thesis who developed the ACAT protocol). All
sessions will be recorded and evaluated by researchers un-
related to the development or operation of the ACAT pro-
gram using the Cognitive Therapy Scale [32].

ACAT program details
This study follows the ACAT protocol shown in Table 1.
We started to develop a psychological education pro-
gram for ASD, referring to programs for ASD outside of
Japan that can be adopted as the standard in Japan.
The concept of the program is to help adolescents

with ASD and their caregivers learn about ASD and im-
prove their skills in coping with “ASD traits” using CBT.
The mechanism of the expected effect is that it will in-
crease and consequently eliminate social and psycho-
logical difficulties. The ACAT protocol was preliminarily
utilized in two patients with ASD and their parents to
test it in clinical situations and collect feedback, after
which it was revised. The ACAT program is conducted
over a 100-min session per week with a 10-min break,
with six sessions in total. An individual with ASD and a
parent/guardian attends the session together. An agenda
is prepared for each session (Table 2). The workflow is
described in Table 1. The first three sessions focus on
participants learning about their own ASD characteris-
tics and their ability to externalize these characteristics
by creating funny nicknames, which facilitates self-
monitoring skills and development of metacognition of
their characteristics. From the fourth session onward,
featured difficulties (symptoms) arising from their autis-
tic traits are discussed. These procedures reasonably ac-
commodate the individual abilities of each participant.
Each session has a homework assignment that focuses
on reviewing the discussed material. If a participant for-
gets to do a homework assignment or is absent or late to
a session for any reason, a make-up session will be pro-
vided to fill in the gaps.

Schedule for screening tests
Table 3 describes the operational schedule for the
screening test and outcome measures.
Screening tests will be conducted for participants and

their parents after obtaining their informed consent. A
physician or therapist will perform the screening tests as
shown in Table 3. Patients who qualify according to the
selection criteria and do not meet the exclusion criteria
will be selected. As inspection items, we will ascertain
the backgrounds and names of participants and dosage
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of psychotropic drugs administered to them along with
their usage period. We will conduct the Autism Diagnos-
tic Observation Schedule Second Edition (ADOS-2) [27]
and Autism Diagnostic Interview-Revised (ADI-R) [28] to
assess ASD and the ADHD Rating Scale-IV (ADHD-RS)
[33] to assess hyperactivity and impulsivity accompanying
their ASD. We will conduct the Japanese version of the
Sensory Profile [34] to assess dysesthesia and administer
the Strengths and Difficulties Questionnaire (SDQ) [30] to
assess behavioral problems. We will also conduct the
Wechsler Adult Intelligence Scale-III (WAIS-III) or
Wechsler Intelligence Scale for Children, Fourth Edition
(WISC-IV) [35] according to the patient’s age to assess
their intelligence level. Further, the Mini International
Neuropsychiatric Interview (M.I.N.I.) [31] will be used to

screen the parents of participating patients for the pres-
ence of diagnostic criteria, including panic disorder, agora-
phobia, general anxiety, and depression.

Outcome measures
Primary outcomes

Autism Knowledge Quiz-Child (AKQ-C) AKQ-C [17]
has two sections, namely, a five-item structured inter-
view on “awareness of autistic characteristics” and a 15-
item knowledge quiz. The main evaluation items of this
study include variations in the “awareness of autistic
characteristics” measured in section 1 of the AKQ-C,
which will be administered during the pre-intervention,
post-intervention, and follow-up period.

Table 1 Agenda and purpose of each ACAT session

CBT
sessions

Session content Session goals

Pre-
session

Learn about your psychological assessment for ASD The participants will learn about their personal characteristics and
autistic traits through the results of assessment tests.

1st CBT Learn about the characteristics of your autistic traits The participants will understand the differences between autistic
attributes and typical developmental features.

2nd CBT Cognitive changes: learn not only about the “weakness” but also
“strengths” of your autistic traits

The participants will discover the “strengths” of ASD, setting aside the
“weaknesses” and turning negative perspectives into rational neutral
understanding about themselves.

3rd CBT Cognitive changes: create “funny nicknames” for your autistic
traits

The participants will learn to externalize their autistic characteristics,
facilitate self-monitoring skills, and develop metacognition.

4th CBT Behavioral changes: create a problem-solving plan for your autis-
tic traits

The participants will learn how they can change and adjust their
problematic behaviors to cope with their autistic traits.

5th CBT Behavioral changes: plan a functional way to solve easy
problems that are caused by your autistic traits with your parents

The participants will make problem-solving plans for their own autistic
traits and will also consider how to cope with problems when they
execute their plans. They will start with easier problems related to their
ASD traits. They will conduct these plans as a homework assignment.

6th CBT Behavioral changes: plan a functional way to solve more
complicated problems that are caused by your autistic traits with
your parents

The participants will make problem-solving plans for their own autistic
traits and will also consider how to manage more complicated prob-
lems when they execute their plans. They will conduct these plans as a
homework assignment (this homework assignment will be checked at
a follow-up session).

CBT
follow-
up

Check how well you are living with your autistic traits The participants will review all skills and techniques learned to date.
They will check their understanding of their own autistic traits and
discuss the progress made in therapy, areas of continued effort, and
ongoing challenges.

Table 2 Agenda for each session

Minutes (total 100) Contents of each session

10 Check the condition and mood over the week (0–100 evaluation) based on the ACAT textbook

20 Check homework assignments

20 Read the ACAT textbook related to the day’s topic (about the day’s topic, see Table 1)

10 Break

30 Practice work (e.g., cognitive and behavioral intervention) related to the day’s topic based on the ACAT textbook

5 Set homework assignment that is related to the day’s topic

5 Ask the patient and parent for feedback about the session
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Secondary outcomes

Depression Self-Rating Scale for Children (DSRS-C)
DSRS-C [36] is a self-assessment scale containing 18
items. It assesses the level of depression among children
by enquiring about their feelings over a week; each item
is marked on a three-point scale: “always,” “sometimes,”
and “never.” This scale will be applied to children/ado-
lescents at three different time points: pre-intervention,
post-intervention, and follow-up.

Barriers to Access to Care Evaluation scale version 3
(BACE-3) The BACE [37] is a 30-item questionnaire de-
signed to assess the barriers to mental health care for
people with mental health problems. It includes barriers
related and unrelated to stigma and discrimination. This
scale will be applied to both children/adolescents and
parents/guardians at three different time points: pre-
intervention, post-intervention, and follow-up.

Strengths and Difficulties Questionnaire (SDQ) SDQ
[30] is a short screening instrument that addresses the
positive and negative behavioral attributes of infants,
children, and adolescents. It includes 25 items, and each
item can be marked “not true,” “somewhat true,” or “cer-
tainly true.” The scale will be applied to parents/guard-
ians who are requested to score their children/
adolescents at three different time points: pre-
intervention, post-intervention, and follow-up.

Vineland Adaptive Behavior Scales second edition
(Vineland-2) Vineland-2 [38] is a semi-structured inter-
view for parents to capture the developmental norm of

adaptive behavior in individuals aged 0–92 years. Inter-
views will be conducted with parents/guardians about
their children at three different time points: pre-
intervention, post-intervention, and follow-up.

Autism Knowledge Quiz-Parents (AKQ-P) (for
parents/guardians) AKQ-P [17] is the parent version of
AKQ-C. We will apply this scale to parents/guardians at
three different time points: pre-intervention, post-
intervention, and follow-up.

The 12-item General Health Questionnaire (GHQ12)
(for parents/guardians) GHQ [39] is a measure of
current mental health. The questionnaire was originally
developed as a 60-item instrument; however, a range of
shortened versions of the questionnaire such as GHQ-
30, GHQ-28, GHQ-20, and GHQ-12 are available. The
scale tests if respondents recently experienced a particu-
lar symptom or behavior. Each item is rated on a 4-
point scale (less than usual, no more than usual, rather
more than usual, or much more than usual); for GHQ-
12, it gives a total score of 36 or 12 based on the selected
scoring methods. We will apply this scale to parents/
guardians at three different time points: pre-
intervention, post-intervention, and follow-up.

Parenting Resilience Elements Questionnaire (PREQ)
(for parents/guardians) PREQ [40] measures the degree
to which mothers possess elements that aid in adapting
to challenges and difficulties related to children with de-
velopmental disorders. It comprises 29 items and three
factors, namely, “knowledge of the child’s characteristics,
” “perceived social supports,” and “positive perceptions

Table 3 Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) diagram

Time point** Study period

Enrollment,
May 20171

Allocation,
March
2018

Post-allocation Close-
out,
May
2020

0w 6w 10w t4 etc.

Enrollment:

Eligibility screen X

Informed consent X

Allocation X

Interventions:

Combination (ACAT) group X X X

TAU group X X X

Assessments:

Socioeconomic and demographic data X X X X X

Patients: AKQ-C, DSRS-C, BACEv3, EEG X X X X X

Parents: AKQ-P, SDQ, Vineland-2, Bace-v3, GHQ-12, EEG X X X X X

AKQ-C Autism Knowledge Quiz-Child, DSRS-C Depression Self-Rating Scale for Children, BACEv3 Barriers to Access to Care Evaluation scale version 3, EEG
electroencephalogram, AKQ-P Autism Knowledge Quiz-Parents, SDQ Strengths and Difficulties Questionnaire, GHQ-12 General Health Questionnaire
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of parenting.” Each item is scored on a 7-point Likert
scale from 1 (strongly disagree) to 7 (strongly agree). We
will apply this scale to parents/guardians at three differ-
ent time points: pre-intervention, post-intervention, and
follow-up.

Electroencephalogram (EEG) An EEG analysis can be
used to detect the disrupted functions of large-scale cor-
tical activity in ASD patients and to provide objective in-
dices to evaluate the effectiveness of this program [41].
Therefore, resting-state EEG will be recorded as an ob-
jective physiological index alongside the questionnaire.
The EEG scale will be applied to both children/adoles-
cents and parents/guardians at three different time points:
pre-intervention, post-intervention, and follow-up.

Other measurements
Before and after treatment, parents are requested to re-
port their children’s current medication, dose of medica-
tion, and outpatient (hospital) care.

Sample size
The sample size was calculated using the G*power soft-
ware version 3.1.9.2 with a power of 0.80 and α = 0.05
(two-tailed). In a previous study [17], the change in
AKQ’s “ASD awareness” was 2.26, and the effect size
was 0.92. Considering a drop out ratio of 20%, the ideal
sample size was estimated as 48.

Statistical methods
Statistical analysis plan
We are currently collecting data from 41 of 48 child/ado-
lescent ASD patients and their parents/guardians. Treat-
ments will end during the spring of 2020, and analysis of
the data will commence in the summer of 2020. The pur-
pose of this study is to examine the relative efficacy of
ACAT for child/adolescent ASD patients and their par-
ents/guardians, in terms of ASD awareness scores, com-
pared to the TAU group. Therefore, the primary analysis
will evaluate the differences in score variations (i.e., the
ACAT and TAU groups’ mean variations) for ASD aware-
ness from week 0 (baseline) to week 6. Relative efficacy
will be indicated when the point estimate of mean vari-
ation difference has a positive value and when the value of
the ACAT group statistically exceeds that of the TAU
group. The examination of scores will be based on an ana-
lysis of covariance (ANCOVA) for interval estimation of
mean variation differences and calculation of the P value
using allocation factors as adjustment factors (gender and
AKQ-C score). The secondary evaluation of efficacy items
will supplement the main results of the analysis, and re-
dundancy will not be adjusted. The level of significance
for the hypothesis test is 5% on two sides, with a two-
sided confidence interval of 95%.

The results of the BACE-3, AKQ-P, SDQ, Vineland-2,
DSRS-C, PREQ, and GHQ-12 (self-completed by parents)
will be analyzed using the same techniques used for the
assessment of the main evaluation items. In addition, EEG
of individuals with HF-ASD as well as their parents/guard-
ians will be recorded at pre-intervention, post-
intervention, and follow-up to investigate neurological
changes. EEG signals will be registered with a 19-channel
box of Mitsar-EEG 201 (Mitsar Co. Ltd.). The 19-channel
EEG cap will be fitted in accordance with a standard 10–
20 system. EEG analysis will be conducted based on graph
theory. The overall efficiency, clustering coefficients, con-
nection between the left and right hemispheres, and net-
work resilience will be calculated and compared between
the ACAT and TAU groups.

Discussion
Children diagnosed with autism are typically portrayed
as being significantly different from other children. The
experiences of children diagnosed with autism are de-
fined as either positive or negative [42]. Conversely, it
has been reported that being diagnosed with ASD in the
absence of aftercare avenues, including psychoeducation
and assistance in increasing self-understanding, dimin-
ishes the benefit of a diagnosis [13, 17]. A diagnosis
should deepen one’s understanding of ASD characteris-
tics, and psychoeducation for ASD is crucial to contin-
ued understanding and awareness. This must follow a
diagnosis to prevent the amplification of related psycho-
logical problems such as the perception of self-stigma
and lowered self-esteem.
We expect that participants and parents assigned to

the ACAT group who experience ACAT will gain a sig-
nificantly greater understanding of ASD compared to
those of the TAU group. Along with an enhanced com-
prehension of ASD, participants in the ACAT group are
also expected to display improved social adaptation, de-
creased perception of self-stigma, and a reduction in de-
pressive symptoms. Furthermore, the parents of
participants are expected to experience less self-stigma,
improved mental health, and reinforcement of nurturing
resilience. A better understanding of a participant’s ASD
characteristics may lead to improved mental health in
parents and encourage adaptive behaviors in the partici-
pants. Importantly, Gordon et al. [17] reported no sig-
nificant changes in participants’ self-esteem as a result of
an enhanced understanding of ASD. This study assumes
that improved self-esteem is experienced after increased
social adaptation. However, there was no significant im-
provement in self-esteem in their study. ACAT may help
to increase social adaptation through psychoeducation
combined with CBT. We hope that the results of this
study will support the benefits of a HF-ASD diagnosis in
Japan. Some limitations should be noted, however. First,
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the comparative effectiveness of the psychoeducation
phases of the PEGASUS and ACAT programs is unclear
because of the differences in their components. This
study is not designed to compare the psychoeducation
phases of PEGASUS and ACAT. Hence, we cannot dis-
entangle the specific effects of the psychoeducation
phase used in the ACAT program. Second, ACAT is de-
signed as family CBT, and our study design does not in-
clude individual CBT as a control group. Individual CBT
dealing with problems related to autistic traits may be as
effective as ACAT; nevertheless, it is expected that
ACAT will be more acceptable and effective for younger
participants. Further studies are warranted to establish
the effectiveness of these treatment methods.
In conclusion, we expect that participants in the

ACAT group will experience significantly increased self-
awareness and understanding of ASD symptoms com-
pared to those in the TAU group. We also expect the
ACAT group to experience significantly improved social
adaptation and mental health if the children and parents
in this group gain an adaptive comprehension of their
own autistic traits during the sessions. This intervention
may contribute to the establishment of an effective treat-
ment strategy based on the evidence gleaned from ado-
lescents with ASD.

Trial status
The protocol version number
May 30, 2017, version 1.0 (first edition); August 20,

2017, 2.0 edition; September 25, 2017, 3.0 edition; Feb-
ruary 19, 2018, 3.5 edition; March 18, 2018, 4.0 edition;
April 18, 2019, 4.5 edition; September 5, 2019, 5 edition
The date recruitment began: January 06, 2018
The approximate date when recruitment will be com-

pleted: May 2020.
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