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ABSTRACT

Introduction: Interventions using ‘hybrid’ remediation/compensatory cognitive interventions
may be beneficial to improving the socio-cognitive functioning of children with autism
spectrum disorder (ASD). Previous studies have shown that neurocognitive impairments in
executive function (EF) and theory of mind (TOM) are specifically associated with ASD. The
primary objective of the study is to determine the impact of the remediation and compensatory
cognitive intervention on EFs and TOM abilities. The secondary objective is to evaluate TOM
and EF behavioral domains due to the remediation and compensatory cognitive intervention.

Methods: A total of 75 children aged 4 to 7 years diagnosed with high-functioning autism
and their parents will be recruited to this double-blind, multicenter, multi-arm randomized
controlled trial. The primary outcomes are EFs and TOM as measured by the shape school,
shape span test, TOM scale, TOM story books, TOM assessment checklist, and EFs assessment
checklist. The secondary outcome is EFs and TOM behavioral domains as measured by the
TOM behavior checklist and brief-preschool version at baseline (T0), post-test (T1), 1-month
follow-up (T2), and 3-month follow-up (T3). Primary and secondary outcomes will be
analyzed using repeated measures, such as an analysis of variance and a mixed model.

Conclusion: This study will assess whether the cognitive intervention program affects not
only the neuropsychological functioning of children with ASD but also daily functioning. If the
current trial shows that either the remediation or compensatory approaches effectively improve
socio-cognitive functioning, the trial would reveal a ‘hybrid’ remediation/compensatory
approach.
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e The theory of mind impairment may reflect a deficit in executive functions.

o There is a significant delay in the development of the theory of mind and executive functions in children with autism.

e Training executive functions and theory of mind simultaneously has more potential benefits than a single training.

e Hybrid re-mediation and cognitive interventions lead to improved cognitive functions in autistic children.

Plain Language Summary

Early cognitive rehabilitation can make a significant difference in the child’s life, as research shows that accessing
mind-reading skills in children with autism at preschool age is more likely to have positive outcomes in the future than
starting intervention later at school age or adulthood. This study attempted to determine the impact of the remediation
and compensatory cognitive intervention on executive functions and theory of mind skills in children with autism. We
concluded that cognitive intervention can have a significant impact on the everyday mind-reading of children with
autism. It can improve their overall development, help them develop social and self-control skills, and have long-term
benefits that extend into adulthood. Therefore, it is crucial for parents and caregivers of children with autism to seek
cognitive rehabilitation services for their children when they are at preschool age.

1. Introduction

utism spectrum disorder (ASD) is a neu-

rological developmental condition charac-

terized by a deficit in social interactions,

verbal and nonverbal communication, and

restricted and repetitive patterns of activi-
ties and interests (APA, 2013). This research focuses
only on autism with high-functioning (HFA). Despite
having average and high cognitive abilities, a child with
HFA has significant deficits in other domains, such as
executive functions (EFs) and theory of mind (TOM)
(APA, 2013; Alvares et al., 2020; Devine, et al., 2016).
Executive functions refer to higher-order cognitive pro-
cesses that are critical goal-directed and adaptive behav-
iors (Carlson, 2005; Zelazo, 2015), which are closely
related to social-emotional functions such as TOM (Carl-
son et al., 2015; Ozonoff & Miller, 1999). TOM is the
social-cognitive capacity of humans to attribute mental
states to themselves and others to anticipate and interpret
behavior (Baron- Cohen et al., 1987; Wellman & Liu,
2004). Longitudinal studies have demonstrated a recip-
rocal relationship between TOM and core components
of EFs, including working memory, inhibitory control,
and cognitive flexibility (Carlson et al., 2004; Perner &
Lang, 1999). There are some reasons for an association
between TOM and EFs. First, both cognitive functions
have a common developmental timeline and build-up
in preschool. Second, TOM and EFs are covered by a

common brain region. Third, autistic individuals have
impairments in TOM and EFs (Carlson et al., 2002).
Because of the critical role of EFs and TOM in every
aspect of human life and academic achievement (Bets et
al., 2011), several empirical evidence has been focused
on cognitive interventions aimed at enhancing TOM and
EFs in preschoolers (Steernman et al., 1996; Wellman et
al., 2002; Begeer et al., 2011, 2015; Scionti, et al., 2020).
As a result, the development and effectiveness of cogni-
tive training programs for improving TOM and core ex-
ecutive functions may help produce treatment protocols
that promote social interactions and quality of life from
childhood to adulthood (Beeger et al., 2011; Beeger et
al., 2015; de Veld, 2017).

Over the last few years, many studies focused on the
remarkable effects of cognitive interventions (Rossign-
oli-Palomeque et al., 2019; Scionti et al., 2020; Macoun
et al., 2021; Pasqgalotto et al., 2021). Cognitive interven-
tions most commonly use two approaches to promote
and remedy cognitive dysfunction: Process-based and
strategy-based approaches. The process-based approach
points to remediation cognitive interventions (Kleim &
Jones, 2008; Sohlberg et al., 2003), while the strategy-
based approach is related to compensatory cognitive in-
terventions (Ylvisaker, 1998; Wykes et al., 2011).
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Remediation approaches use a wide range of cogni-
tive tasks and a standard set of exercises to restore im-
paired cognitive functions. Some remediation programs
promote a specific cognitive function (e.g. inhibitory
control), while others are extended-based, compris-
ing multiple domains (Kleim & Jones, 2008; Mishra &
Gazzaley, 2014). In contrast, compensatory strategies
are modifications, and behavioral strategies aim to cir-
cumvent cognitive and motivational challenges (Horn &
Lewis, 2014; Ylvisaker et al., 2007).

Both approaches have potential and unique benefits;
consequently, more recent studies suggest that a com-
bination of compensatory and remediation cognitive
intervention can be used in cognitive training programs
(Cicerone et al., 2011; Partanen et al., 2015).

According to research evidence, hybrid remediation
and compensatory interventions may cause generalized
improvements in trained and untrained cognitive func-
tions (i.e. executive skills) than using each of these alone
(Macoun et al., 2021; Cicerone et al., 2011; Partanen et
al., 2015). As a result, combining process-based and strat-
egy-based approaches can be useful in significant change
and the near- and far-transfer (Macoun et al., 2021). Al-
though many studies have focused on cognitive training
programs to improve impaired functioning, a closer look
at the literature on cognitive interventions reveals several
gaps and insufficiencies.

In children with ASD, intervention and rehabilitation
programs to improve executive functions are far less than
the TOM interventions (Fisher & Happe, 2005; Kenwor-
thy et al., 2014; de Vries et al., 2015). Even though there
is a reciprocal correlation between TOM and EFs, no
specific hybrid training program for enhancing both EFs
and TOM has been developed yet.

A large number of cognitive interventions, especially
interventions aimed at improving TOM and EFS, were
carried out for school-aged children with ASD (Begger
et al., 2011; Hoddenbach et al., 2012; de Veries et al.,
2015; de Veld et al., 2017; Caputi et al., 2012; Spaniol
et al., 2021). However, cognitive interventions in pre-
school children with ASD are limited (Fisher & Happe,
2005; Gulsrud et al., 2007; Macoun et al., 2020). Since
TOM and EF development milestones are in preschool
periods, focusing on improving and promoting impaired
cognitive functions (EFs and TOM) during the preschool
periods will have a lasting effect on social and cognitive
functions at school age (Gibb et al., 2021; Scionti et al.,
2020; Diamond & Lee, 2011).
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Most studies have shown that impaired EF and TOM
have adverse and substantial outcomes for academic
performance, psychosocial adjustment, and everyday
behavior. On the other hand, neuropsychological assess-
ments do not provide reliable and comprehensive infor-
mation about EF and TOM behavioral features in real-
world situations. Therefore, to evaluate the effectiveness
of cognitive intervention on behaviors in a natural en-
vironment, one must use behavioral rating measures of
TOM and EF.

In the present trial, the intervention program will ad-
dress some of the limitations of previous cognitive in-
terventions in children with ASD. A remediation-based
intervention will be carried out to improve cognitive
functions, such as EFs and TOM. Compensatory-based
interventions will be carried out to manage disruptive
behaviors, communication, and social interaction. As a
result, the present study aims to evaluate EF and TOM
via cognitive and behavioral assessments.

Study objectives

This research compares the effects of remediation and
compensatory cognitive interventions on EFs and TOM
skills in preschool children with autism. We are inter-
ested in surveying transfer effects from the cognitive in-
tervention to an untrained domain of TOM and EF (i.e.
measures of behavioral outcome).

Primary objectives

To assess the effectiveness of remediation and compen-
satory cognitive intervention and hybrid remediation and
compensatory cognitive intervention on TOM skills.

To assess the effectiveness of remediation and compen-
satory cognitive intervention and hybrid remediation and
compensatory cognitive intervention on EF components
(working memory, inhibitory control, cognitive flexibility).

Secondary objectives

To assess the effectiveness of remediation and compen-
satory cognitive intervention and hybrid remediation and
compensatory cognitive intervention on TOM behavior-
al domains.

To assess the effectiveness of remediation and compen-
satory cognitive intervention and hybrid remediation and
compensatory cognitive intervention on EF behavioral
domains.
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2. Materials and Methods
Trial design

A multicenter, multi-arm, double-blinded, randomized
controlled trial will compare the effectiveness of reme-
diation and compensatory cognitive interventions. The
proposed trial will have parallel, three groups with ran-
dom allocation of participants to each group (1:1:1 ratio):
Remediation cognitive intervention, compensatory cog-
nitive intervention (active control group), and ‘hybrid’
cognitive intervention (remediation + compensatory).
All three arms will be examined at four time points: TO
(pre-test, baseline), T1 (post-test, post-intervention), T2
(1-month follow-up), and T3 (3-month follow-up). The
protocol was specified before the start of the trial (Ira-
nian Registry of Clinical Trials [IRCT]) and published
before the data collection was finished. Figure 1 outlines
this trail’s CONSORT (CONsolidate standard of report-
ing trail) flow diagram.

Participants and eligibility criteria

Parents of preschoolers with ASD, ages 4 to 7 years,
are invited to participate. The diagnostic and statistical
manual of mental disorders, fifth edition (DSM-5) is
used to diagnose ASD: A multidisciplinary professional
team has assessed all children and received a diagnosis
of ASD. The inclusion criteria will be as follows: Child
aged between 4 and 7 years, a preliminary diagnosis of
ASDs (according to psychiatrist criteria from the DSM-
5 edition), an intelligence quotient (IQ) of at least 70 as
measured by the version of the Persian Wechsler intel-
ligence scale for children (WISC- III), parental consent
to participate in research, and availability to participate
in the research for six months. The exclusion criteria will
be as follows: Participation in a similar rehabilitation and
psychological intervention, refusal/withdrawal to partici-
pate in this trial, severe sensory motor impairment condi-
tion associated with ASD, absence more than three times
during the intervention period, no access to the internet at
home, and low intrinsic motivation to participate.

Ethics and dissemination

The study protocol was approved by the Human Re-
search Ethics Committee of the Institute of Cognitive
Science Studies and Institutional Research. This study
was also registered by the Iranian Registry of Clinical
Trials (IRCT). All of the participants voluntarily will be
joined in the present study and they are asked to fill writ-
ten informed consent. Participants data will be detected
by the code number. Research records will be retained
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for three years after the completion of the research.
Participants will be provided the opportunity to fill out
questionnaires and checklists and they are asked to call
principal investigator with any question and ambiguity.
Training sessions may be recorded on video or photo-
graphed and used to educate or present, but the faces of
the children will be obscured in both cases. Each partici-
pant will be notified of the risk and potential benefits of
taking part in this trial.

Recruitment procedure

The principal investigator will be given the details of
the study over the phone and via WhatsApp to the par-
ents/caregivers of the children who meet the inclusion
criteria. Obviously, individuals may submit an opt-out
form if they do not want to be contacted again for re-
search purposes. The principal investigator will contact
the participants about two weeks later. The research as-
sistant explains the research details to the parents, such
as the sessions’ length and the intervention’s content.
Then, they will acquire written permission from the par-
ents to complete questionnaires and checklists during the
intervention and follow-up. All intervention and assess-
ment sessions will be conducted using an online Skype
meeting app.

Sample size calculation

The sample size for this study will be estimated by
power calculations using G*Power software, version
3.1.9.7 (Faul, et al., 2007). Because there are two prima-
ry outcomes, the sample size for each primary outcome
will be computed separately, and we will use the larger
obtained sample size. A previous study indicates that
TOM intervention for children with ASD generally has
a medium effect size (Cohen’s £=0.260), and previous
studies indicate that EF training in preschoolers overall
has a medium effect size (Cohen’s d=0.498). The re-
quired sample size per arm is 22 (Begeer et al., 2011; Re
et al., 2015; Joekar et al., 2017; Volkaert & Noel, 2015).
According to our experience in the previous study, a
drop-out rate of %15 is assumed so that the sample size
will be determined at 25 participants in each group: Re-
mediation group (n=25), remediation + compensatory
(n=25), and active control group (n=25).

Randomization and blinding
Sequence generation

After receiving informed consent, all eligible partici-
pants will be randomly assigned to one of the three arms
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Referred & assessed for eligibility

Enrollment

Allocated to remediation
cognitive intervention
(n=25)

Post-treatment assess-
ment Tl

1-mounth follow-up
assessment(T2)

3-mounth follow-up
assessment(T3)

Analysed (n=)
Excluded fisom analyses

(n=)

(n=288)

Randomized (n=75)

Baseline Assessment (TO)

Allocation
Allocated to
remediation+compensato
ry cognitive intervention
(n=25)
Post Test
Post-treatment assess-
ment Tl
follow-up1
1-mounth follow-up
assessment(T2)
follow-up2
3-mounth follow-up
assessment(T3)
Analysis

Analysed (n=)
Excluded fisom analyses

(n=)

Excluded (n=13)

Not meeting inclusion criteria (n=8)

Declined to participate (n=2)
Other reasons (n=3)

Allocation
Allocated to remediation
cognitive intervention
(n=25)
Post Test
Post-treatment assess-
ment Tl
follow-up1
1-mounth follow-up
assessment(T2)
follow-up2
3-mounth follow-up
assessment(T3)
Analysis

Analysed (n=)
Excluded fisom analy-
ses (n=)

Figure 1. Enrollment, randomization, allocation, post-test, and follow-up on a CONSORT diagram

CONSORT: CONsolidate standard of reporting trail.

using randomized permuted blocks of length 3 in a ratio
of 1:1:1. The participants will be randomly allocated and
enrolled to arm A, arm B, or arm C. The assignment list
will be carried out by a co-principal investigator who is
not involved in the present study.

Allocation concealment mechanism

Randomization will be generated by a web-based ran-
domization program. The allocation concealment will

be guaranteed, as the arm allocation and randomized se-
quence list will be provided by the co-principal investi-
gator and will be quite concealed from the research team
until the end of the registration period. So, the assign-
ment list will be kept by a responsible person.

Blinding

The research team expects the principal investigator
(who is the intervention provider), parents, outcome as-
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sessors, and data analyst will be blind to the participant
group for the baseline, post-test, as well as a 1-month
and 3-month follow-up visit. The research team will not
be involved in the randomization process or intervention
delivery.

Outcome measures
Primary outcome measures

Inhibitory control and cognitive flexibility
assessment

The shape school is intended to evaluate preschoolers’
executive skills, such as cognitive flexibility and inhibi-
tory control. It is planned to orally assess inhibition and
switching both independently and concurrently. The
shape school is designed in a storybook format with at-
tractive stimuli. The story continues with the pupils “lin-
ing up” in the playground, comprised of four conditions.
In control conditions, the child is asked to name the fig-
ures’ color (i.e. a red circle, a yellow square, or a blue
one). In inhibit conditions, shapes have two distinct emo-
tional states. The child is asked to identify pupils who
are ready for lunch (happy faces) but not those who are
not (sad faces). The inhibit condition evaluates prepotent
response suppression. In the switch condition, some pu-
pils wear hats, while others do not. In the third condition,
every pupil has a neutral face. The child is asked to iden-
tify the shape of the pupils wearing hats and the color of
the pupils without hats. The switch condition assesses
cognitive shifting. The fourth condition, inhibition, and
switching, includes pupils with happy and sad faces and
those with and without hats. The child is instructed that
not all pupils are prepared to paint. The child is asked to
identify the happy pupils who are prepared to paint (e.g.
color or shape) but not those with a sad face. In the last
condition, response inhibition and cognitive switching
are evaluated simultaneously. The efficiency score was
calculated (the number of correct- the number of error/
total time) (Espy, 1997). The shape school does not have
a Persian version. Therefore, their validity and reliability
will be calculated.

Working memory assessment

Shape span was used to measure working memory in
preschool children. The task was carried out similarly
to the digit-span forward and backward, except that line
drawing shapes (e.g. animals or fruits) are presented to
the child instead of a digit. The digit span was introduced
and scored as recommended in the WISC-1II manual. In
shape span, participants were asked to name a picture of
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each animal before carrying out the test. If the participant
does not identify the animal, the animal is not included in
the test. In the beginning, two shapes (one small and one
big) are shown to the participant. The participant then is
asked to recall the shape from small to large. An image is
added at each step to reach 9 images. During the task, the
shape of any animal was used only once. The total score
is acquired based on the number of correct answers in
each trial (Carlson, 2005). The shape span does not have
a Persian version. Therefore, their validity and reliability
will be calculated.

TOM scale

Wellman and Liu designed the TOM scale to measure
some of the TOM’s components. We will use a Persian
adaptation of the TOM scale, which consists of six tasks:
Diverse desire, diverse belief, knowledge access, ex-
plicit false belief, hidden emotion, and content false be-
lief. These five tasks comprise the standard 5-item scale,
commonly administered to children aged 3 to 7 years.
Each task contains a warm-up or control question in ad-
dition to its target question. The translation and adapta-
tion of the TOM scale into the Persian version comprises
the following steps: Forward translation, back transla-
tion, revision by an expert panel, and pre-testing. The
total TOM score is ranging between 0 and 6 (Wellman
& Liu, 2004). The TOM scale does not have a Persian
version. Therefore, their validity and reliability will be
calculated.

TOM story book (TOMSB)

The TOMSB has been chosen to evaluate the TOM
quotient of children aged 3 to 11 years. There are 34
tasks with 95 questions, including 77 test questions and
18 justification questions. There are a total of 6 stories:
How does Sam feel? Sam goes to the park, Sam goes
swimming, Sam visits his grandparents, and Sam on the
farm for his birthday celebration. The TOMSBs tasks
are based on tasks from previous research, such as emo-
tion recognition, emotion-based desire, mental-physical
differentiation, perceptual knowledge, emotion-based
belief, and first-order false belief (unexpected transfer
and unexpected content task). The translation and ad-
aptation of the TOM quotient into the Persian version
comprises the following steps: Forward translation, back
translation, revision by an expert panel, and pre-testing.
Answers are encoded as correct or incorrect. Internal
consistency of the TOM quotient in Dutch samples was
good (Cronbach a=0.9) (Blijd-Hoogewys, et al., 2008).
The TOM quotient does not have a Persian version.
Therefore, its validity and reliability will be calculated.
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Secondary outcome measures

TOM behavior checklist (TOMBC)

TOMBC is chosen to evaluate TOM behaviors. The
TOMBC is a parent questionnaire meant to examine
parental observations of their child’s TOM-related be-
haviors. Parents are asked to rate the frequency of eight
behavioral domains (empathizing with others, inquiring
about others’ feelings, apologizing for mistakes, pay-
ing attention to what others are saying, unconsciously
complimenting others, expressing interest and enthusi-
asm in what others are saying, asking interesting ques-
tions, and understanding jokes) over the previous week
(O=never to 5=always). These behaviors were chosen
based on information supplied by parents during earlier
intervention evaluation sessions. The internal reliability
of the TOMBC in Dutch samples was 0.81 (Begeer et
al., 2011). The TOM behavior checklist does not have
a Persian version. Therefore, its validity and reliability
will be calculated.

BRIEF-preschool version

The behavior rating inventory of executive function
(BRIEF) questionnaire assesses the different aspects of
executive functions in preschool children 2 to 5 years and
11 months in everyday life situations. The preschool ver-
sion of the behavior assessment test in EF has 63 ques-
tions. EFs in this questionnaire are divided into 9 items.
Its five clinical scales are inhibit, shift, emotional con-
trol, working memory, and planning/organizing. Its three
principal clinical signs result from a complex interaction
of critical components such as inhibitory self-control,
flexibility, and emergent metacognition. Internal consis-
tency and content validity of the BRIEF in Persian sam-
ples were good (Cronbach a: 0.93) (Gioia, et al., 2000).

Other measures, diagnostic assessments

Autism treatment evaluation checklist evaluation
structure

The autism treatment evaluation checklist (ATEC) is
a questionnaire given by parents, teachers, and caregiv-
ers to assess changes in the severity of ASD in response
to treatment. This questionnaire comprises the overall
score (77) as well as the four subscale scores, which are
speech/language communication (14 questions), socia-
bility (20 items), sensory/cognitive awareness (18 items),
and health/physical/behavioral awareness (18 things) (25
items). A lower score indicates less severe ASD symp-
toms, and a higher score is associated with more severe

November & December 2024, Vol 15, No. 6

ASD symptoms. ATEC is a practical tool to evaluate
the effectiveness of various autism treatments. In addi-
tion, it is a diagnostic tool for evaluating children’s au-
tism symptoms. Many parents and teachers use ATEC to
monitor their child’s performance. Internal consistency
and content validity of the ATEC in Persian samples were
good (Cronbach a: 0.86 -0.93; Memari et al., 2013).

Wechsler preschool and primary scale

For preschool-aged children, the Wechsler preschool
and Primary Scale of Intelligence (WPPSI-III) is an
international multidimensional measure of intelligence
(from 2 years and 6 months to 7 years and 3 months).
The Iranian children will be assessed using the revised
Persian Wechsler intelligence scale (Wechsler & Kort
2005). The reliability values for the Persian version are
0.83, 0.90, and 0.88 for verbal 1Q, performance 1Q, and
full-scale IQ (Shahim, 2006).

Intervention description
Remediation cognitive intervention

Autism Yar is a paper and pencil cognitive rehabilita-
tion program (Abadi, et al., 2022). The Autism Yar pro-
gram introduces a set of tasks and activities that develop
and enhance EFs and social cognition skills enjoyably
and interactively. EF and memory pack comprise the
following workbooks: Working memory, inhibitory con-
trol, cognitive flexibility, visual memory, visual-spatial
memory, visual-sequential memory, auditory memory,
and auditory comprehension. The social cognition pack
includes the following workbooks: Emotion compre-
hension (emotion recognition, situation-based emotion,
external cause of the emotion, desire-based emotion,
belief-based emotion, reminder of emotion, emotion
regulation, hidden emotion, mixed emotion, multiple
emotion, emotion caused by moral and immoral fac-
tors), appearance-reality distinction, mental physical
distinction, diverse desire and diverse belief, informa-
tional state (simple visual perspective taking, complex
visual perspective taking, seeing leads to knowing, ac-
tion based knowledge, false belief), and empathy.

The Autism Yar program is a 42-session individual or
group-based intervention for children with autism. Due
to the COVID-19 pandemic, the intervention will be
carried out online by one of the researchers, who will
provide training to intervention groups. The online for-
mat as a group will be held during 45 sessions (3 days
a week) for parents of autistic children. In each online
group, there will be about 25 people (Table 1).
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Table 1. Overview of sessions of remediation cognitive intervention

Main Domain

Main Domain Intervention Ses-

Sessions . . . .
TOM Task Executive Functions Task sions in Week

1 Appearance- reality distinction WM - shapes span Week 1
2 (material, size, color, identity) Recalling two and three shapes (smallest to largest)

4 Mental- physical distinction WM - shapes span Week 2
5 (identity) Recalling four and five shapes (smallest to largest)

; Diverse desire- diverse belief Simon says that with multiple instructions Week 3
10 . - S .

1 Emotion recognition Which is shape missing Week 4
13 . WM

14 External cause of the emotion Recalling six, and seven shapes (smallest to largest) Week 5
16 . . WM

17 Desire-based emotion Match picture pairs Week 6

Inhibitory control
19 . . Identification of size, shape, number-color, animal-
20 Belief-based emotion color, direction-color, fruit- color, and inhibition of Week 7
other stimuli

22 . . Inhibitory control

23 Emotion regulation Find hidden shape Week 8
25 . . Inhibitory control

26 Hidden emotion Distinguish one stimulus from other similar stimuli Week 9
28 . . . Inhibitory control

29 S el e L Ui Distinguish one stimulus from other similar stimuli Bz 1Y
31 Inhibitory control

32 Complex perspective taking Inhibition of conventional color and identification of Week 11

unconventional color

34 . . Cognitive flexibility

35 Seeing leads to knowing Tracing stimuli Week 12
37 Predicting actions of a person’s Cognitive flexibility Week 13
38 knowledge Shifting attention and trail making the task
40 Understanding first-order false belief Cogpnitive flexibility
a1 (unexpected transfer/ unexpected Shape and movement, similarity of shapes, sorting by Week 15

content false belief).

dimensional change

WM: Working memory.

Ten sessions (3,6,9,18,21,24,27,30,33,36,39, 42) out of
the total sessions will be dedicated to answering parents’
questions. Also, the therapist will do the exercises in the
presence of the parents, with one of the children chosen
as a model so that they can be trained.

Compensatory cognitive intervention

Compensatory cognitive intervention is based on par-
ent education programs (PEP) and Project ImPACT
(improving parents as communication teachers). PEP
and Project ImPACT focus on the core symptom areas
of ASD (such as behavioral difficulties, socialization,
and communication). This program will be conducted
and managed by a psychologist (a research team mem-
ber) consisting of 12 (60-90 minutes) core sessions. The

structured PEP sessions can be administered either in-
dividually or in groups to the parent using direct strat-
egies, role play, filling out the daily activity schedule,
video examples, and homework assignments. Parents
are instructed on the underlying causes of autism disor-
der, the behavioral problems, how to improve the child’s
impaired social and cognitive functions, and also behav-
ior management skills. Ingersoll and Dvortcsak detail
the intervention strategies and training programs for
parents (Ingersoll & Wainer, 2013). Furthermore, during
the sessions, the parents will be taught about using posi-
tive behavior support techniques to manage maladaptive
behaviors and support the improvement of their child’s
communication skills, play skills, and social functioning
(Table 2) (Brereton & Tonge, 2005).

Abadi, et al. (2024). Comparison of Compensatory and Remediation Cognitive Interventions in Autistic Children. BCN, 15(6), 819-832.



http://bcn.iums.ac.ir/

Basic and Clinical

November & December 2024, Vol 15, No. 6

Table 2. Overview of sessions of compensatory cognitive intervention

Group Session Content
1 Overview of project IMPATC and set up your home
2 Develop goals for your child
3 Focus on your child and adjust your communication
4 Create opportunities
5 Teach new communication skills
6 Teach play skills
7 Shape the interaction and plan for continued success
8 Review of shape the interaction and update your child’s goals
Self-regulation: the key to making it through the day
9 The case for self-regulation
Why do autistic children have difficulty self-regulating?
Setting children up for success
10 Adjust learning experiences and the environment
Emphasize structure and consistency
Social skills
11 Teaching social thinking
Teaching conversational skills
Encouraging imaginative play
12 Teaching play and building imagination

Facilitating play with peers

Maintaining play and coping with resistance

Hybrid cognitive intervention (compensatory
cognitive intervention and remediation cognitive
intervention)

This group of children will receive a combination of the
Autism Yar program, parent education programs (PEP),
and Project ImPACT over 14 weeks (4 days a week).
Participants will receive the Autism Yar program 3 days
a week, and the PEP will be received one day per week.

Data analysis

Before analysis, the normality of the raw data will be
tested for all key variables. The primary and second-
ary outcomes will be analyzed using repeated measures
analysis of variance (ANOVA) and mixed models as the
primary design. Multiple imputations will be used for
missing observations at post-test, 1-month, and 3-month
follow-up. Pre-test differences in demographic charac-
teristics (age, gender, total 1Q, verbal IQ, performance
1Q, parental education, and parental age) will be investi-
gated with the chi-square tests and ANOVA. Both within
(changes within-person across time) and between-sub-

ject (changes between persons in the intervention condi-
tion versus the control conditions) impacts will be inves-
tigated to determine the efficacy of the remediation and
compensatory cognitive intervention. The within-subject
variable “time” has four levels: TO (pre-test), T1 (post-
test), T2 (1-month follow-up), and T3 (3-month follow-
up). The between-subject variable “condition” has two
levels: Intervention conditions and control conditions.
The eta square statistic (?) will be computed to estimate
the effect size and recognize the practical significance of
the results. Secondary outcomes are investigated similar-
ly to the primary outcomes analysis. Statistical analyses
were performed using SPSS software, version 22, and
the two-sided P was set at 0.05.

3. Discussion

This trial aims to determine the effectiveness of an Au-
tism Yar rehabilitation program for improving EFs and
TOM skills in preschoolers with ASD. The Autism Yar
can also be used as an educational and rehabilitation tool
for teachers and parents by providing them with strate-
gies to create regular and continuous learning opportuni-
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ties for their children daily at home and school. Over-
all, the Autism Yar can intensify the positive impact of
any developmental, social, and behavioral program for
the treatment of ASD children (Fisher& Happé, 2005;
Beeger et al., 2015).

The results of this trial will provide evidence to assess
the feasibility of parents becoming therapists for their
children with ASD through a rigorous yet pragmatic
evaluation process. It will also provide evidence for
the effectiveness of the Autism Yar program in improv-
ing trajectories for children with autism at school age
(Beeger et al., 2015).

The strengths of our current trial include its multicenter,
randomization, double-blinded, treatment-as-usual to
control group, parallel-group trial for the comprehen-
sive evaluation and effectiveness of a dimensional reha-
bilitation program in preschoolers with autism. Another
strength is using multiple outcome assessment tools to
obtain information from various reporters.

Three potential limitations of the present trial should be
mentioned. First, trained parents will do the intervention.
To confirm the rehabilitation program’s effectiveness
and generalizability, the training teachers implemented
should be evaluated. Second, it will not address whether
the rehabilitation group’s TOM and EF gains were sus-
tained or whether the rehabilitation program was asso-
ciated with greater academic achievement and school
readiness at the end of kindergarten and grade 1. It is
necessary to focus future studies on the effectiveness of
TOM and EFs training on academic achievement and so-
cial communication.

Third, although having an active control group is better
than an inactive control group, the number of interven-
tion sessions in the active control group (12 sessions) is
not the same as the intervention groups (one received 42
sessions and the other received 54 sessions). Therefore,
the improvement in performance and changes in brain
activity in the intervention groups are probably partially
explained by the difference in the amount of intervention
between the three groups. So, the groups should receive
the same intervention sessions in future studies.
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. . Item . Reported on
Section/Topic Checklist Item P
No. Page No
Title and Abstract
12 Identification as a randomized trial in the title Ui ali-
stract page 1
1b Structured summary of trial design, methods, results, and conclusions (for specific Title and ab-
guidance, see CONSORT for abstracts) stract page 1
Introduction
B 2° Scientific background and explanation of the rationale 2-5
and objectives . -
! 2° Specific objectives or hypotheses 6
Methods
32 Description of trial design (such as parallel, factorial) including allocation ratio 6,7
Trial design
e 30 Important changes to methods after trial commencement (such as eligibility criteria), e
with reasons
4° Eligibility criteria for participants 7
Participants
4v Settings and locations where the data were collected 8
Interventions 5 The interventions for each group with sufficient details to_al_low replication, including 17,18
how and when they were actually administered
) Completely defined pre-specified primary and secondary outcome measures, including
6 11-16
Outcomes how and when they were assessed
6° Any changes to trial outcomes after the trial commenced, with reasons n/a
7° How sample size was determined 8,9
Sample size
7 When applicable, explanation of any interim analyses and stopping guidelines n/a
Randomization
Sequence 8? The method used to generate the random allocation sequence 9
eneration
8 8° Type of randomization; details of any restriction (such as blocking and block size) 9
Allocation The mechanism used to implement the random allocation sequence (such as sequen-
concealment 9 tially numbered containers), describing any steps taken to conceal the sequence until 9
mechanism interventions were assigned
Implementa- 10 Who generated the random allocation sequence, who enrolled participants, and who 9
tion assigned participants to interventions
112 If done, who was blinded after assignment to interventions (for example, participants, 9
Blinding care providers, those assessing outcomes), and how
11° If relevant, a description of the similarity of interventions n/a
Statistical 12° Statistical methods used to compare groups for primary and secondary outcomes 18,19
methods 3 - ;
12 Methods for additional analyses, such as subgroup analyses and adjusted analyses 18,19
Results
Participant flow 13 For each group, the number of participants who were randomly assigned received the e
(a diagram is intended treatment and were analyzed for the primary outcome
strongly recom-
mended) 13° For each group, losses and exclusions after randomization, together with reasons
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No. Page No
142 Dates defining the periods of recruitment and follow-up
Recruitment
14° Why the trial ended or was stopped
Baseline data 15 A table showing baseline demographic and clinical characteristics for each group
Numbers 16 For each group, the number of participants (denominator) included in each analysis
analysed and whether the analysis was by initially assigned groups
172 For each primary and secondary outcome, results for each group, and the estimated
Outcomes and effect size and its precision (such as 95% confidence interval)
estimation 175 For binary outcomes, presentation of both absolute and relative effect sizes is recom-
mended
Ancillary 18 Results of any other analyses performed, including subgroup analyses and adjusted
analyses analyses, distinguishing pre-specified from exploratory
Harms 19 All important harms or unintended effects in each group (for specific guidance, see
CONSORT for harms)
Discussion
Limitations 20 Trial limitations, addressing sources qf.potentlal bias, imprecision, and, if relevant, e
multiplicity of analyses
Generalisability 21 Generalisability (external validity, applicability) of the trial findings n/a
W 22 Interpretation consistent with results, balancmg_beneflts and harms, and considering 19
other relevant evidence
Other information
Registration 23 Registration number and name of trial registry 2,7
Protocol 24 Where the full trial protocol can be accessed, if available 2,7
Funding 25 Sources of funding and other support (such as the supply of drugs), role of funders 20

*We strongly recommend reading this statement in conjunction with the CONSORT 2010 explanation and elaboration for im-
portant clarifications on all the items. If relevant, we recommend reading CONSORT extensions for cluster randomized trials,
non-inferiority and equivalence trials, non-pharmacological treatments, herbal interventions, and pragmatic trials. Additional
extensions are forthcoming: for those and for up-to-date references relevant to this checklist, see www.consort-statement.org.
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