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Abstract Original Article

BACKGROUND: Executive functions (EF) impairments are considered as central deficits in autism spectrum
disorder (ASD). The purpose of this study was to determine the effectiveness of cognitive rehabilitation therapy
(CRT) on EFs of children with high-functioning ASD (HFA).

METHODS: This was a quasi-experimental study with a pretest-posttest design and control group. The study
population included all children with HFA referred to the comprehensive Arman Shayan Rehabilitation Center in
Tehran, Iran. Using the high-functioning Autism Spectrum Screening Questionnaire (ASSQ) and clinical diagnostic
interviews by two clinical psychologists, 24 children with HFA were selected purposefully and were randomly
assigned to experimental or control groups. Subjects in both groups completed the Behavior Rating Inventory of
Executive Function (BRIEF) in pretest and posttest. The experimental group received 1-2 sessions (1 hour) per
week of CRT for 6 months. Data analysis was performed using analysis of covariance (ANCOVA) in SPSS.

RESULTS: Data analysis showed that the use of CRT resulted in a significant difference between groups in terms of
the total EFs score, which was 88.5%, as well as the components of inhibition (57%), orientation (46%), emotional
control (42%), initiate (43%), working memory (55%), planning (56%), organizing (36%),and monitoring (36%).
CONCLUSION: CRT, as an evidence-based intervention, seems to be effective in improving neuropsychological
functions in children with HFA.
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Introduction
Autism spectrum disorder (ASD) is a
neurodevelopmental disorder characterized by
cognitive and neurobiological deficits based on
social and non-social information processing
defects,! and is associated with stereotypical
and repetitive behaviors as well as significant
conformational constraints! and low quality of
life (QOL).2 There are three major
disadvantages associated with ASD, including
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socialization disorder, deficit in verbal and
nonverbal communication, and restricted and
repetitive patterns of behavior.? In recent
years, prevalence estimates of ASD have
increased for unknown reasons.* Estimates of
the ASD prevalence varied from 1.2500 in the
1970s to 1.150 in 2000.5

However, the most recent reports of the US
Centers for Disease Control and Prevention
(CDC) published in 2014 reported a prevalence
of 1 in 110 children in 2011, and 1 in 68
children in 2014;> findings in different
countries are not in agreement,® and in a study
conducted by Samadi and McConkey in 2015
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Cognitive rehabilitation in autism

in Iran, the prevalence of autism in 2014 was
295 per 10,000 Cchildren.” According to
previous research, children with autism have a
lower level of motor skills development, motor
coordination, balance, executive functions
(EFs), social skills, and attention.®

There is evidence to suggest that children
with high-functioning autism (HFA) exhibit
better social and behavioral outcomes
compared to other children with autism.?
Individuals with HFA or level 1 autism are
considered to be cognitively  higher
functioning (IQ = 70) compared to people with
ASD.10 individuals with HFA may exhibit
deficiencies in the fields of communication,
recognition and excitement expression, and
social interactions.!! Despite their moderate or
high 1Q, children with HFA often present a
significant dissonance between cognitive
abilities that significantly affects their QOL.12
In recent years, cognitive theories regarding
the relationship between brain and behavior in
children with autism have been the subject of
scholarly studies. One of these well-known
theories is the theory of EFs.13

The term executive functions refers to
mental control processes related to cognitive
and emotional self-control needed to maintain
targeted behaviors. EFs include processes such
as response inhibition, working memory,
cognitive flexibility, planning, fluency, and
attention control.’* The theory of executive
dysfunction in autism emphasizes an explicit
link between frontal lobe failure and executive
dysfunction, which suggests that impairment
in basic EFs has many social and non-social
characteristics of autism.15

There is growing evidence that children and
adolescents with ASD present impairments in
the EF items, such as cognitive flexibility,
working memory, inhibition, and planning.¢
EF impairments are considered as central
deficits in ASD. Studies have found that
children with ASD have problems with tasks
requiring working memory, inhibition, and
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flexibility.’” Several studies have shown that
children with autism have several EF
impairments in characteristics such as
inhibition and control,'® cognitive flexibility,
and working memory.20

Today, a variety of therapies can be used in
children with autism. One of the most novel
therapy methods is cognitive rehabilitation
therapy (CRT). CRT has recently gained
increasing  attention as an  effective
intervention for the improvement of
fundamentally cognitive deficits in psychiatric
conditions, including schizophrenia, attention-
deficit/hyperactivity disorder (ADHD), brain
damage, and ASDs.2t CRT was developed as a
special form of intervention in psychiatric
populations with Wagner's research on
attention and practice of abstraction in people
with schizophrenia in the late 60's.

Since then, CRT has been adapted to
various clinical populations, covering many
cognitive domains and the different areas of
EFs.2  Cognitive rehabilitation is an
intervention based on behavioral education
that leads to the development of cognitive
processes (such as attention, working memory,
EFs, social recognition, and metacognition) with
the aim of generalization and sustainability.?
Cognitive rehabilitation is a potentially effective
approach toward the remediation of
information processing deficits in people with
ASD without intellectual disability.2

The goal of CRT is to improve cognitive
flexibility, central coherence, and general
information processing, reduce perfectionism,
and improve response to inappropriate
thinking styles.?> Studies on the effect of CRT
have been increasing since 1990, and meta-
analysis studies have shown that CRT in
patients with schizophrenia can lead to
improved cognitive functions, and
subsequently, improved psychosocial
functioning.? In the same vein, Miyajima et al.
investigated the effect of CRT on cognitive
processes in children with ASD, and found
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that the use of CRT significantly improved the
scores of numerical sequences, verbal fluency,
and the Tower of London (ToL) task in
children with ASD.? Eack et al. also found that
cognitive rehabilitation can significantly
improve cognitive deficits and EFs in people
with ASD.2* Moreover, Katsumi et al. argued
that the cognitive rehabilitation program had a
significant impact on improving cognitive
processes, including working memory, verbal
memory, attention, and other EFs.2”

Despite evidence of EF impairments in
people with autism, few studies have
investigated the effect of CRT on the EFs of
these children.2 EFs are cognitive abilities,
sensory growth is considered as the basis for
cognitive development in different studies,
and EFs and sensory processing play an
important role in everyday life, social
functioning, and adaptive behaviors of
children with autism. Therefore, the
development of interventions that affect the
cognitive processes of children with ASD in
order to improve their EFs is crucial and
research on the effectiveness of CRT can be of
great importance. Therefore, the present study
aimed to determine the effectiveness of CRT
on EFs of children with HFA.

Materials and Methods

This was a quasi-experimental study with a
pretest-posttest design and control group. The
study population included all children with level
1 ASD referred to the comprehensive Arman
Shayan Rehabilitation Center in Tehran, Iran, for
specialized services during November-March,
2012. From among patients referred to Arman
Shayan Rehabilitation Center, using the Autism
Spectrum Screening Questionnaire (ASSQ) and
clinical diagnostic interviews by two clinical
psychologists, 24 children with HFA who were
eligible to enter the study were selected
purposefully and randomly assigned to
experimental or control groups.

The Diagnostic and Statistical Manual of
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Mental Disorders, Fifth Edition (DSM5) was
used for the diagnosis of ASD. The study
inclusion criteria were the necessary diagnostic
criteria based on the ASSQ, children of
8-12 years of age with normal IQ (using the
Wechsler Intelligence test), normal speech level
(as evaluated by a speech therapist), and written
parental consent to participate in the study.

The study exclusion criteria consisted of
receiving psychological and therapeutic
treatments over the last month, children with
intellectual or physical disabilities, psychotic
symptoms in a child, and history of neurologic
diseases such as epilepsy.

To perform this research, first, the purpose
of the research was explained to the parents,
then, informed parental consent for the child's
participation in the evaluations was obtained.
The parents were assured that all the contents
presented in the training sessions and the
results of the questionnaires would be kept
strictly confidential and would be analyzed as
a group without mentioning the name of the
participants. Furthermore, individuals who
demonstrated interest in and willingness to
participate in the study were entered into the
study. The evaluations and interviews were
straightforward with no harm to the person,
and the participants did not incur any costs.
The participants could leave the assessment
and interviewing sessions at any time.

Clinical Diagnostic Interview Based on the
DSM-5: The diagnostic interview conducted by
a clinical psychologist with the parents of
children who have been referred for the
evaluation of possible autism spectrum
disorders to the Arman Shayan Rehabilitation
Center, which lasted about 1 hour. This
included biographical information, history and
examination of current and past diagnostic
symptoms. The initial report of the diagnostic
interview included how the child developed
and how he/she behaved at school, the medical
history (including details on the consumed
medications, sleep, exercise, and diet), and the
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family’s status (including parental occupation,
number of siblings, and exploring psychiatric
symptoms in the whole family). In this research,
subjects who received high scores in the ASSQ
underwent a clinical diagnostic interview. This
interview was conducted to evaluate and
diagnose HFA. Subjects who met the DSM-5
criteria for ASD were considered as the final
study sample. To measure the validity and
reliability of the clinical interviews, the
agreement coefficient between interviewers
(who were two clinical psychologists) was
calculated (agreement coefficient = 0.78).

The high-functioning Autism Spectrum
Screening Questionnaire: The high-functioning
ASSQ consists of 27 questions completed by
the child’s parents or teachers. Each question
has 3 response choices of "yes", "to some
extent", and "no", which, respectively, indicate
the scores 2, 1, and 0 in that question. If the
parents complete the form, an overall score of
19 or higher indicates high-functioning ASD,
and if the teacher completes it, a score of 22 or
higher represents high-functioning ASD.%

The validity and reliability of this instrument
was determined by Kasechi et al.?? He stated
that the Persian version of the high-functioning
ASSQ had a satisfactory formal validity and
credibility. The retest reliability coefficient of
the high-functioning ASSQ was estimated in the
parents group (r = 0.467) and in the teachers
group (r = 0.614), which indicated the reliability
and validity of the instrument in autistic
individuals. The Cronbach's alpha coefficient
obtained for the parents and teachers of the
healthy children and children with ASD
showed that the high-functioning ASSQ items
were suitable for the screening of children with
high-functioning ASD.?

The Behavior Rating Inventory of Executive
Function: The Behavior Rating Inventory of
Executive Function (BRIEF) was developed by
Joya, Iscott, and Converti in 2000% to assess
various aspects of the functions of the anterior
part of the brain. The BRIEF is an assessment
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tool for both parents and teachers to measure
EF behaviors at home and at school. The
questionnaire is designed for ages 5-18 years
and has two parent/teacher report forms, both
of which have 86 questions that are scored on a
3-point scale [never (1), sometimes (2), and most
often (3)]. BRIEF contains 8 EF components,
including inhibition (15 questions), shifting
attention or orientation (12 questions),
emotional control (9 questions), initiate
(7 questions), working memory (11 questions),
planning (14  questions),  organization
(7 questions), and monitoring (11 questions).
The overall score of the questionnaire is the
sum of the score of these components, and
higher scores represent greater EF deficit. The
retest reliability coefficient of the questionnaire
was 0.81 for the parents' report form and 0.86
for the teacher’s report form. This questionnaire
has three versions for different ages. In this
study, a child and teenage version for ages 5-18
years (parent report form) was used.3! In the
study by Maleki and Alizadeh Zarei, the
reliability and validity of the questionnaire
were reported. 30 The test-retest reliability of the
subscales of inhibition, orientation, emotional
control, initiate, working memory, planning,
organization, and monitoring was 0.90, 0.81,
091, 080, 0.71, 081, 0799, and 0.78,
respectively, and the overall score of EFs was
0.89. BRIEF had good content validity because
all the questions were selected from interviews
with parents regarding EFs.3! In this study, the
parental report form was used to measure
inhibition and emotional regulation of children.

Cognitive Rehabilitation Therapy: Forehead
lobe Exercise Program (FEP) is one of the
interventions of the CRT the effects of which
on cognitive and social functions are examined
here. The FEP includes the 3 scales of cognitive
flexibility, working memory, and planning,
which are designed to gradually increase in
complexity during the sessions. Each scale
consists of a set of tasks that include eye
movements and processes, information
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organization, fine movements, etc. The
therapist encourages problem-solving
strategies and provides instructions for using
an effective strategy. For this purpose, the FEP
system encourages the subject to perform the
tasks as accurately as possible. The FEP
consists of 44 sessions, each involving paper
and pen tasks, house building with blocks, and
fine movements.

The study participants were 24 children
with HFA, who were divided into two equally
sized groups of 12 after the evaluations. Before
the onset of CRT, in the pretest phase, all
subjects in the experimental and control
groups completed the BRIEF under the same
conditions (the same time and place).
Experimental group subjects received 1-2
sessions (1 hour) per week of advanced FEP
for 6 months and subjects in the control group
received 1-2 sessions (1 hour) per week of
other routine therapies, such as occupational
therapy or psychotherapy, without FEP for
6 months. After completing the sessions, all
subjects in the experimental and control group
completed the BRIEF as a post-test under the
same conditions. Finally, data analysis was
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performed wusing analysis of covariance
(ANCOVA) in SPSS software (version 21, IBM
Corporation, Armonk, NY, USA).

Results

The mean age of the participants in the
experimental and control group was
9.55 + 1.485 years and 9.83 + 1.258+1.58 years,
respectively; 62.5% of the subjects were
8-10 years old, and 37.5% were 11-12 years of
age. Regarding their school level, 54.1% of the
participants were in the third and fourth
grades and 45.9% in the fifth and sixth grades.
The subjects in the two groups were compared
in terms of age (P = 0.8930, t-136/0) and school
level (P = 0486, X2 = 443.2), and the
homogeneity of the groups was confirmed.
Table 1 shows the mean and standard
deviation of the total score of EFs and their
components. As can be seen in table 1, the mean
total scores of EFs and their components (such as
inhibition, orientation, emotional control, initiate,
working memory, planning, organization, and
monitoring) were higher in the experimental
group than that in the controls in the posttest.

Table 1. Descriptive indexes of executive functions and their components in experimental and

control groups

The dependent H Group
variable
Inhibition Experimental
Control
Orientation Experimental
Control
Emotional control Experimental
Control
Initiate Experimental
Control
Working memory Experimental
Control
Planning Experimental
Control
Organizing Experimental
Control
Monitoring Experimental
Control
Executive functions Experimental
Control

Pretest Posttest
Mean = SD Mean = SD
26.50 + 4.73 23.00 £ 4.306
25.75 + 3.54 25.08 + 3.260
23.08 £ 2.31 20.58 + 1.920
22.67 + 3.05 22.17 + 2,580
17.50 + 2.43 15.33+1.770
18.00 + 2.25 17.42 + 2.150
16.00 + 1.53 13.67 + 1.430
16.25 + 0.87 15.17 +£1.115
22.17 £2.08 19.25 + 1.810
21.75 + 1.96 21.33+1.820
28.00 £ 1.90 25.50 + 2.060
28.75 +2.41 28.17 +£2.120
15.58 + 1.31 13.25 + 1.760
15.42 + 1.37 14.50 + 1.440
21.33+1.77 19.00 + 2.210
20.83 +1.85 19.92 +1.730
170.16 = 7.80 149.58 + 7.270
169.41 + 6.25 163.75 + 6.390

SD: Standard deviation
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Table 2. The results of homogeneity of variances and variance-

covariance matrices for executive functions and their components*

\ The dependent variable Levene’s test
F

|
Inhibition
Orientation
Emotional control
Initialization
Working memory
Planning
Organizing
Monitoring
Executive functions

1.006
0.100
2.543
0.028
0.555
3.158
2.758
0.958
1.572

P

0.3270
0.7540
0.1250
0.8680
0.6460
0.0890
0.1110
0.3380
0.2230

Box’s M test: F =1.820; P = 0.524

Moreover, the results of the statistical
distribution of the above variables showed that
all variables were distributed in the range + 1
and the default was the normal distribution of
data for the use of parametric tests.

Before applying the parametric test of
multivariate analysis of covariance
(MANCOVA) for EFs and their components,
the homogeneity of variance assumption was
examined using Levene’s test and the results
indicated that this default was set for the total
score of the EFs and their components (Table 2).
Subsequently, to test the homogeneity of
variance-covariance matrices, Box’s M test was
used. The results of this test were not
calculated due to the high multicollinearity in
the dependent variables (the total score of the
EFs and their components) and the non-
observance of this default. Therefore,
considering the absence of this assumption for
MANCOVA  and the  existence  of
multicollinearity risk in dependent variables,
one-variable ANCOVA was used to examine
the difference between the total score of EFs in

the two groups and MACOVA was applied to
examine the difference between executive
function components. In addition, the
assumption of homogeneity of the regression
line slope and the existence of a linear
relationship between the covariate variable
and the dependent variable were studied the
results of which showed the establishment of
these two defaults for the total score of EFs
(Table 3).

The results presented in table 3 show that
considering pretest scores as auxiliary variables,
the use of CRT resulted in a significant difference
between the groups in the total score of EFs
(F = 161.526, n2 = 0.885), which was 88.5%. This
showed that part of the individual differences in
EFs was due to differences in group
membership (impact of the intervention).
Therefore, the implementation of CRT led to a
decrease in the mean total executive function
scores of the experimental group participants
(Table 1) compared to the control group.
Therefore, it can be argued that CRT was
effective on the EFs of children with HFA.

Table 3. Results of analysis of covariance of intergroup effects for executive functions in experimental
and control groups

Variable

Average

Source of

Sum of

changes squares

squares

Executive functions Pretest group 2.961 2.961
Pretest 862.123 862.123
Group 1315.621  1315.621

Error 171.044 8.145

ETA Statistical
square power
0.352 0.5590 0.017 0.087
105.848 0.0001 0.834 1.000
161.526 0.0001 0.885 1.000
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Table 4. The results of multivariate analysis of covariance for the two groups in the executive functions components

Title of exam Value F ETA coefficient Test power
Wilks' lambda 0.968 26.306 0.0001 0.968 1
Piley effect 0.032 26.306 0.0001 0.968 1
Hotelling's effect 30.064 26.306 0.0001 0.968 1
Biggest root 30.064 36.306 0.0001 0.968 1

In order to use MANCOVA for executive
function components, the homogeneity of
variance-covariance homogeneity assumptions
was examined using Box’s M test; the results
presented in table 2 indicated that the test was
insignificant for the executive function
components (F = 1.028, P = 0.4250). Therefore,
considering the existence of this assumption,
MANCOVA and the lack of multicollinearity
risk in the dependent variables were used to
analyze the differences between the executive
function components in the two groups.
Furthermore, the hypothesis of homogeneity of
the regression line slope and the existence of a

linear relationship between the covariate variable
and the dependent variable were investigated,
which resulted in the establishment of these two
defaults for the EFs components (Table 4).

After controlling the effect of pretest, the
significance level of Wilks' lambda showed that
there was a significant difference between the
two groups in at least one of the components of
EFs, indicating that 97% of the observed
difference in the mean of the executive function
components was related to the effect of CRT. The
statistical power of 1 also indicates the adequacy
of sample size and acceptable statistical accuracy
for this conclusion (Table 5).

Table 5. Results of analysis of covariance of inter-group effects of the components of executive functions
ETA Test ‘

Source of Sum of Average

changes squares squares coefficient power

Inhibition Pretest group 0.518 0.518 0.299 0.6040 0.0470 0.075
Pretest 210.741 210.741 115.620 0.0001 0.8920 1.000
Group 34.311 34.311 18.824 0.0010 0.5730 0.981
Error 25.518 1.823

Orientation Pretest group 0.018 0.018 0.041 0.8470 0.0070 0.053
Pretest 25.415 25.415 26.134 0.0001 0.6510 0.997
Group 11.631 11.631 11.960 0.0040 0.4610 0.895
Error 13.615 0.972

Emotional control  Pretest group 0.001 0.001 0.001 0.9820 0.0001 0.050
Pretest 60.742 60.742 44,916 0.0001 0.7620 1.000
Group 13.837 13.837 10.232 0.0060 0.4220 0.845
Error 18.933 1.352

Initiate Pretest group 0.834 0.834 0.871 0.3870 0.1270 0.124
Pretest 14.625 14.625 18.228 0.0010 0.5660 18.228
Group 8.604 8.604 10.724 0.0060 0.4340 0.861
Error 11.233 0.802

Working memory  Pretest group 0.732 0.732 0.476 0.5160 0.0740 0.476
Pretest 22.794 22.794 12.602 0.0030 0.4740 12.602
Group 31.455 31.455 17.391 0.0010 0.5540 0.972
Error 25.322 1.809

Planning Pretest group 1.054 1.054 0.650 0.4510 0.0980 0.105
Pretest 42,111 42111 32.931 0.0001 0.7020 1.000
Group 22.590 22.590 17.660 0.0010 0.5580 0.974
Error 17.902 1.279

Organizing Pretest group 2.316 2.316 1.413 0.2790 0.1910 0.172
Pretest 21.228 21.228 15.048 0.0020 0.5180 0.950
Group 11.170 11.170 7.910 0.0140 0.3610 0.744
Error 19.749 1411

Supervision Pretest group 2.706 2.706 1.613 0.2510 0.2120 0.189
Pretest 44.064 44,064 39.389 0.0001 0.7380 1.000
Group 8.804 8.804 7.869 0.0140 0.3600 0.742
Error 15.662 1.119
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The results presented in table 5 show that,
considering the pretest scores as the auxiliary
variables, the use of CRT led to a significant
difference between the groups in the
components of inhibition (F = 18.82, n2 = 0.57),
orientation (F = 11.96, n2= 0.46), emotional
control (F = 10.23, n2= 0.42), initiate (F = 10.72,
n2 = 043), working memory (F = 17.39,
n2 = 0.55), planning (F = 17.66, n2 = 0.56),
organizing (F = 7.91, n2 = 0.36), and monitoring
(F = 787, n2 = 0.36). The effect level of the
components of  inhibition, orientation,
emotional control, initiate, working memory,
planning, organizing, and supervision was,
respectively, 57%, 46%, 42%, 43%, 55%, 56%,
36%, and 36%. This showed that part of the
individual differences in the components of
EFs was due to the difference in group
membership (the impact of the intervention).
Therefore, the implementation of CRT resulted
in a decrease in the mean scores of the
experimental group participants (according to
table 1) in the components of inhibition,
orientation, emotional control, initiate,
working memory, planning, organizing, and
supervision compared to the control group.
Therefore, it can be argued that CRT is
effective on the EFs of children with HFA.

Discussion

The aim of this study was to determine the
effectiveness of CRT on EFs of children with
HFA. The results of the present study showed
that CRT significantly reduced the total score
of EFs and their components, including
inhibition, orientation, emotional control,
initiate, =~ working  memory,  planning,
organizing, and supervision, in children with
HFA. In other words, CRT was effective on
EFs of children with HFA. This finding is
consistent with the findings of Miyajima et
al.,23 Eack et al.,?* Eack et al.32 Marceau et al.,33
Katsumi et al.,?” and Wykes et al.3* CRT, as an
evidence-based intervention, can be effective
in improving the psychological
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neuropsychiatric processes and the daily
functioning of children with autism. In this
regard, Glenthoj et al.,, in a study reviewing
researches on the effectiveness of CRT,
provided strong evidence of the effect of CRT
on improving cognitive processes such as
working memory.3> Marceau et al. reported
that CRT has a significant effect on EFs and
leads to improvements in functions such as
inhibition, control, and flexibility.33 A meta-
analysis study and a clinical trial have shown
that CRT can significantly improve cognitive
and psychological functions.343¢ The content of
CRT includes repetitive exercises, strategies for
modifying cognitive deficits and how to
extend the tasks of exercises to daily tasks, and
learning. One of the goals of CRT is to improve
patients” social compatibility and to improve
certain cognitive dimensions. CRT can
simultaneously reduce cognitive deficits and
behavioral symptoms of patients.?” Studies
conducted on the effect of CRT on EFs have
suggested that the use of CRT may have
altered the brain function of patients in the
prefrontal cortex and improved brain
structures such as increasing the amount of
gray matter in the brain in disorders such as
schizophrenia, stroke, and brain damage.3
Similarly, recent research on anorexia nervosa
has also reported changes in the activity of the
prefrontal cortex during the program's
homeopathic program.®* It has also been
pointed out that cognitive activation
techniques used in CRT are likely to lead to
psychological adaptation of the brain through
tissue enlargement as a result of
neuroplasticity (the ability of the brain to reset
itself by creating new neural connections
throughout life that leads to more efficient
neurophysiological processing).
Neuroplasticity allows brain neural cells to
adapt to damage and disease in response to new
situations or changes in the environment.4
Furthermore, Penades et al. reported a
significant improvement in brain function of
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patients after applying CRT, which may be
due to an increase in the transmission of
information between the pelvic regions
between the prefrontal cortex regions through
the pink body.#! These techniques increasingly
relate to computer assignments that are used
for common exercises to enhance learning
through CRT.#1 The exercises used in most
programs include graded changes based on the
difficulty level resulting in a program that
adapts to the dynamic performance of a person
over time.#2 Penades et al. showed that
changes in EFs were accompanied by
significant changes in personal autonomy and
overall performance after receiving CRT.#
Despite the empirical evidence that CRT has
an impact on the EFs of children with autism,
further research is needed to understand
the underlying mechanisms for the
effectiveness of CRT in EFs of children with
autism disorders.*3

Conclusion

One of the most important limitations of this
study was the use of paper-and-pencil scale
administration for measuring the
performance of children. It is suggested that
in future research, a computer psychological
nerve be used to measure cognitive and
rehabilitate performance based on the brain
function of the subject. The lack of a follow-
up phase was another limitation to the study.
Therefore, the use of follow-up research
projects in future studies can be effective in
obtaining reliable results on the therapeutic
effects of this approach. Although the results
of this study have great implications for the
treatment of cognitive and rehabilitate
performance in children with HFA, further
research is needed to generalize the results of
this study.
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