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Abstract
Background and Objective: The present study investigated executive functions in students with high func-

tioning autism (HFA) and students with educable Down syndrome (DS) with normal healthy students.
Methods: Fifteen boy students with HFA, 15 boy students with educable intellectual disability and 15

normal healthy boy students (aged between¬ 7-15 years) were recruited from educational services. The study
samples were controlled and matched based on their demographic criteria. The utilized research instruments
were the 2nd version of Gilliam Autism Rating Scale (GARS2), Wechsler Intelligence Scale for Children
(WISC) and its Digit Span subscale (direct and reverse) memory test, Color-Word Stroop test, Wisconsin Card
Sorting Test (WCST) and Continuous Performance Test (CPT). To analyze the data, one-way ANOVA, multi-
variate analysis of variances, univariate covariate, multivariate covariate and Bonferroni and Tukey post-hoc
tests were used.

Results: Analysis of covariance showed that there was significant difference only between students with
HFA and control groups in the response inhibition, mental flexibility index and continuous attention. Moreover,
there was significant difference between students with Down syndrome and control group in short- term
memory, while comparisons between other variables revealed no significant difference between groups.

Conclusion: The results indicated that students with HFA considering their close IQ to normal students
showed impairment in the executive functioning. This finding implicates the minor role of intelligence in the
executive function level in these children.
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Introduction
There is growing evidence that individuals

with high functioning autism (HFA) are weak in
some cognitive processes, although the cognitive
component is not the main factor of diagnosing
autism (1). Many autism diagnostic symptoms do
not appear until a period of growth and otherwise
not unique to autism, which may lead to incorrect
diagnosis. One of the underlying factors for delay
in diagnosis of autism is the common diagnostic
criteria that tend to identify autism based on the
patients’ behaviors rather than presence of a spe-
cial index (2). Rapid advances toward under-
standing cognitive ability of autistic people are
due to study of executive functions like inability

to control some activities, behavioral problems
and deviations from normal growth and unsocial
behavior of children with autism (3). The most
common situations in need with executive func-
tions include: paying attention in the classroom
even in the case of hearing the play of children in
the yard, first studying and then playing, having a
good role play in a sport team, waiting for the
turn, putting the toys in their own place after the
end of the game (4), going to the store and pre-
pare a report for school and using notepad, and
do the work in absence of a supervisor. Executive
functions are essential to the growth of children
and adolescents, and problems related to execu-
tive functioning probably impairs functional abil-
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ities and growth disorders may occur because of
deficit in the various categories of executive
function (5).

Autism comorbidity with the low mental retar-
dation is a complicated mystery for researchers
and specialists, and the association between low
mental retardation and impaired psycho is dis-
cussed widely in the literature (6). Children with
low mental disability such as Down syndrome
(DS) may also show symptoms similar to that of
autism’s disorders (7), making it difficult to di-
agnose these disorders in early childhood (8).
Executive functioning and adaptive behavior are
mainly impaired in people with autism and DS,
however limited research are done regarding the-
se dimensions (9). Current study tries to provide
a better understanding of the issue and help in
developing a more effective differential diagnosis
in these children.

In various studies, deficits in executive func-
tion has been proposed as a lifelong deficit in
autism, though a specific sign for autism has not
been mapped in this area. Therefore, we can say
that as the deficiencies in executive functions
exist during the life of autistic people but there is
no evidence for normal and abnormal growth of
some executive functions in these people (10).
Despite of our poor knowledge about various
dimensions of executive functions in autism
spectrum disorders (ASD), the potential impact
of IQ on executive function in this group, the
possibility of overlapping functions in tests may
confirm the complexity of executive functions.
Therefore, it is not clear whether the executive
function deficits in autism are associated with
autism features or IQ (11). Due to extensive over-
lap in terms of behavior and symptoms of autism
disorder and DS, diagnosis of pervasive devel-
opmental disorders in individuals with a low
mental power is difficult (12). Also, there is little
information about the executive function of indi-
viduals with DS who has low mental power. One
study showed that people with DS have general
or special weaknesses (13) compared with nor-
mal people in tasks associated with executive
functions (14).

Therefore, according to the comorbidity be-
tween ASD and DS, and the possibility of differ-
ential diagnosis, this study sought for the differ-
ences in the performance of students HFA and
children with DS and normal learners in execu-
tive functions tests? Also, whether impairment in
executive function abilities is associated with IQ
or symptoms of DS?

The study attempts to show the relation be-

tween executive functions of inhibition to
achieve success. Other studies have examined the
relationship between the function of working
memory, inhibition and displacement, and have
shown that the inhibition is the underlying factor
of executive functions, particularly working
memory; though the amount of this relation fluc-
tuates in various studies (15).

Despite the lack of a general consensus about
the components of executive functions, the inhi-
bition and working memory have been consid-
ered as the major elements of executive functions
(16). According to the theory of executive func-
tion impairment, the main feature of autism dis-
order is the inability to control executive function
and changing the way of attention (17). In a pro-
spective study which conducted by Corbett and
colleagues (3) executive functions in children
with autism and normal children aged 7 to 12
years were compared. The results revealed no
significant differences in cognitive flexibility,
change and working memory compared with the
normal group. They suggested that children with
autism suffer from the executive functions. To
this regard, Robinson et al (11) showed that diffi-
culty in response inhibition and self-directing is
the properties of ASD that is independent from
intelligence and is constant throughout child-
hood. Also, some studies showed that all execu-
tive functions are not related to the intelligence
(18-19, 13).

The results of some studies indicated the ex-
tensive damage because of executive functions in
persons with DS (20,14), which are not con-
sistent with those of  Pennington, Moon, Edgin,
Stedron and Nadel (21), Lee et al (19), and Cos-
tanzo et al (13). Pennington et al found that peo-
ple with DS undergo no damage in inhibition du-
ties and working memory at the age of 11 to 19
compared to normal children. Some researchers
believe that some cognitive abilities such as intel-
ligence play an important role in the performance
of executive duties while these abilities are not
directly associated with specified executive func-
tions. Also when a relationship between execu-
tive function and cognitive tasks was achieved, it
is not clear that this relationship is the result of
executive processing, or non-executive duties.
Thus, Pennington et al. emphasized on the need
of controlling the non-executive functions.

In a study by Lanfranchy et al (20) executive
functions such as changing attention and working
memory in individuals with DS were studied and
the results showed that executive functioning of
individuals with DS significantly was weaker
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than normal group.
Current study attempts to compare the perfor-

mance of children with autism and DS with a
healthy control group regarding executive func-
tion.

Methods
Samples
The study population consisted of all individu-

als with DS and autism, who were studying in
two special schools for children and adolescents
with autism and DS, and one ordinary state
school (controls) in Karaj, from September 2013
to May 2014. Due to the limited available sam-
ples, a convenient sampling was used; thus, at the
final stage 15 students with high autism, 15 stu-
dents with educable DS, and 15 normal healthy
students (as control group) participated in this
study.

The inclusion criteria for diseased samples in-
cluded: diagnosis of autism or DS based on the
opinion of the schools’ attending psychologists;
diagnosis of high autism by psychiatrists con-
firmed by Gilliam Autism Rating Scale (GARS)
and Wechsler tests (IQ>70), diagnosis of DS
based on fourth version of the Diagnostic and
Statistical Manual of Mental Disorders (DSM-
IV), DS children with IQ 50 to 70 as educable
subjects (according to Wechsler test), age 7 to 15
years, having the ability of reading and writing,
and having no other disorders except for au-
tism/DS based on their medical records and
statements of their parents.

In this study, control group were normal
healthy children with IQ between 90 and 110,
confirmed by Wechsler scale for children.

All the samples were matched regarding their
age, sex, and their family socioeconomic status.
The data were analyzed using descriptive statis-
tics, the mean and standard deviation, analysis of
variance, multivariate analysis of variance, multi
factor analysis of covariance, analysis of covari-
ance, and multiple post-hoc Bonforroni and Tuk-
ey tests through SPSS v. 17.

The subjects’ proxies signed the consent form
of participating in the study. The study design
was confirmed in the Ethics Committee of Kha-
razmi University.

Tools
In the present study we used Color-Word

Stroop test to measure response inhibition, and
selective attention. Color-Word Stroop is the
most common way to assess response inhibition,
administrative abilities, cognitive set and also the

processing speed. Stroop test is also considered
as a classic tool to measure selective attention.

Wisconsin Card Sorting Test (WCST), as one
of the main and most widely used neuropsycho-
logical instruments to assess forming concepts,
abstract thinking, cognitive flexibility, and the
ability to shift cognitive sets. This test includes
four subscales, including categories achieved,
staying errors, other errors, and the total error.

Continuous Performance Test (CPT) paper
version (AA - paper) was used to measure sus-
tained attention. Test stimuli include numbers 0
to 9. The determined stimulus was the number 6
which the participants should mark in 20 rows of
38 numbers that were randomly assigned. The
response time was 120 seconds. Researchers be-
lieve that the response to the target stimulus is the
sign of consciousness, response to stimuli other
than the target stimulus is the sign of irritation,
and inattention to the main stimuli is the symp-
toms of eliminated error. This test is obviously
required selective attention.

Wechsler Intelligence Scale for Children
(WISC) was used to measure short-term memory
and working memory. We used WISC for esti-
mating IQ of participants. In this research, IQ of
students with autism was ≥70 and students with
DS 50 to 70. Because of verbal limitation, only
nonverbal section of WISC was administered to
diseased students, but for normal students
(IQ=90-110) both nonverbal and verbal tests
were administered, although nonverbal IQ was
used for comparison among all of the groups. The
Digit Span subscale (direct and reverse) was used
in all three groups to compare and assess short-
term and working memories.

In autism group, we used second edition of
Gilliam Autism Rating Scale (GARS 2). GARS
test is suitable for 3 to 22 year individuals, and
can be completed by parents and professionals of
school or home.

Procedure
Autistic students
At the first stage, diagnosis of autism was con-

firmed based on interviews with teachers of autis-
tic students and assessing these people using the
nonverbal section of WISC. At the second stage,
subjects who received lower than 70 in WISC
excluded from the study (totally 16 autism stu-
dents) and the top students were selected as high
autistic subjects. In the third stage, the teacher
and mother of autistic students were asked to
complete the GARS criteria at the presence of the
researcher. At the fourth stage, executive func-
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tion test was performed on high autistic students
individually.

Down syndrome students
Diagnosis of DS was confirmed on the basis of

their appearance, interviews with their parents
and teachers, and also their medical records; their
age, and ability to read and write was also
checked. In the second stage, nonverbal WISC
was implemented and subjects with IQ in the
range of 50 to 70 were selected as educable DS
subjects; others were excluded (totally 6 per-
sons). In the third stage, executive function test
was implemented in two stages on educable DS
subjects individually.

Normal healthy students
Normal controls participated in the study re-

cruited from an ordinary state school. Their IQs
were between 90 and 110 based on WISC. Total-
ly 11 volunteers were excluded.

Results
In the present study, executive functions in-

cluding inhibition response (selective attention),
cognitive flexibility, sustained attention and
memory (short-term and working) were evaluat-
ed. Tests were conducted in a quiet room in one
special school for autistic and DS subjects and in
one ordinary state school for healthy students
from morning until noon. Wechsler Scale for
Children (about 45 minutes to 1:30 hour) was
performed for each person. GARS test for autism
group lasted about 20 minutes. Stroop test took
about 10 minutes, WCST (about half an hour),
continuous performance test about 5 minutes and
direct and reverse Digit Span Wechsler test took
about 5 minutes for each person (to avoid inter-
ference effects of sequence, the turn was random-
ly changed for each participant). At the beginning

of each test a chocolate was given to each subject
and in the end, a gift was given to the partici-
pants. Table 1 represents the demographics of the
participants.

The Table 2 shows the mean and standard de-
viation of the studied groups in the subscales of
the WISC. This was performed because of possi-
ble overlap of nonverbal intelligence and execu-
tive functions in performance of studied groups.

According to Table 2, there are significant dif-
ferences between the three groups in terms of
total achieved scores on the test of WISC (F(2,42)=
136.06  P>0.0001), and nonverbal intelligence
(F(2,42)=119.24, P>0.0001). The Bonferroni post
hoc test showed there were significant difference
between the performance of autism group com-
pared with DS in total scores and nonverbal intel-
ligence (P=0.001), and between the control group
and the DS group in the same scale (P=0.001).
There were no significant differences between
controls and autism group. Based on the signifi-
cance of overall difference between the groups,
nonverbal intelligence was considered as a co-
variate. Based on the GARS 2 test, diagnosis of
autism was confirmed in autistic children (Table
3).

Table 4 shows the mean, standard deviation
and results of single-factor analysis of covariance
(ANCOVA) of study variables. Considering the
nonverbal intelligence as an auxiliary variable
(non-significant) on selective attention and re-
sponse inhibition, the effect of group on selective
attention and inhibition responses was significant
(number of correct responses and reaction time)
(F(4,80)=2.64; P<0.040;Wilks's lambda=0.94;
η2=0.11). The effect of group for mental flexibil-
ity and perseveration (number of categories com-
pleted, and incorrect responses and persevera-
tion) (F(6,78)=8.80; P<0.001;Wilks's lambda=0.35;
η2=0.40) was significant with great effect size.

Table 1. Age and educational distribution of the studied groups
Variable Age Mean

age
Education

First
grade

Second
grade

Third
grade

Fourth
grade

Fifth
grade

Sixth
grade

Autism group 7-14 11.45 1 1 4 4 3 2
Down syndrome group 9-15 12.64 4 4 3 3 1 0
Control group 8-12 10.64 0 0 1 6 0 8

Table 2. The mean and standard deviation of the studied groups in the subscales of the Wechsler nonverbal intelligence
Variables The studied groups Mean Standard deviation
The total score of Wechsler nonverbal intelligence Autism group 49.26 9.70

Down syndrome group 16.66 3.86
Control group 52.06 4.35

Wechsler nonverbal intelligence Autism group 98.53 13.42
Down syndrome group 56.13 5.54

Control group 100.02 6.04
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The effect of group for constant attention, atten-
tion deficit and inhibition (intelligence, excitation
and remove) (F(4,80)=4.30; P<0.003;Wilks's lamb-
da=0.67; η2=0.17) was significant. Also, the ef-
fect of group for short-term and working memo-
ries (digits span forward and backward)
(F(4,80)=2.57; P<0.044;Wilks's lambda=0.78;
η2=0.11), was significant. According to multi-
factor analysis of covariance for significance of
function difference in measurement criteria of
executive functions between groups, the analysis
of one factor covariance (Table 3) based on intel-
ligence control showed no significant difference
among three groups in the number of correct re-
sponse in Stroop test; but according to Tukey's

and Bonferroni post hoc tests, significant differ-
ence was revealed between HFA and control
groups. In perseveration response and completed
categories and wrong answers of Wisconsin test,
the performance of HFA group had significant
difference with control group. There is significant
difference between the control and HFA groups
in intelligence and remove variables in CPT; but
there was no difference among three groups in
excitation variable, and in direct memory test,
there was a significant difference between DS
and control group. In reverse memory test, there
was no difference between three groups.

Table 3. Raw scores, standard scores, percentages, and rates of autism in GARS-2 scale.
Standard

scores
Raw scores

Autism
amount

The total
of stand-

ard scores

Percentile
rank

Social
interaction

communication Stereotyped
behaviors

Social
interaction

Communication Stereotyped
behaviors

52-63 9 3 >3.5 1 1 7 7 6 12
83 23 10.5 11 1 11 33 11 23

52-63 10 3 >3.5 4 1 5 20 14 6
52-63 8 3 >3.5 3 1 4 17 14 4

79 21 8.5 10 3 8 31 25 15
52-63 8 3 >3.5 1 1 6 10 12 9
52-63 11 3 >3.5 4 1 6 19 11 10

74 18 7.5 4 6 8 20 30 15
52-63 11 3 >3.5 3 3 5 17 21 6

70 16 6 5 1 10 23 4 21
52-63 9 3 >3.5 1 1 7 10 8 11
52-63 8 3 >3.5 3 1 4 17 9 5
63-70 13 3.5>6 3 1 9 18 13 18
52-63 8 3 >3.5 1 1 6 12 6 9
52-63 8 3 >3.5 1 1 6 12 5 10

Table 4. The mean, standard deviation and one factor covariance analysis of Stroop test subscale, Wisconsin, consistent per-
formance and memory span in three groups

Variables Control group
(n=15)

High action au-
tism group(n=15)

Educable Down
syndrome group

(n=15)

One variable test

mean Standard
deviation

mean Standard
deviation

mean Standard
deviation

sizes F P

The number of correct
response (Stroop)

23.33 0.72 23.26 0.59 20.60 3.01 controlled 2.47 0.124
uncontrolled 0.107 0.000

Reaction time (Stroop) 33.46 4.62 48.13 14.42 55.93 13.76 controlled 2.096 0.155
uncontrolled 4.95 0.000

The number of errors (Wis-
consin)

37.73 16.22 77.13 13.30 77.40 5.12 controlled 2.98 0.091
uncontrolled 33.116 0.000

Perseveration response
(Wisconsin)

32.26 25.34 87.73 30.10 94.80 14.43 controlled 1.58 0.215
uncontrolled 28.519 0.000

Categories completed 4.86 1.64 1.86 2.61 1.06 0.25 Controlled 2.09 0.155
Uncontrolled 18.812 0.000

Intelligence (continuous
performance)

46.60 12.08 29.60 10.55 19.66 6.72 Controlled 1.78 0.189
Uncontrolled 27.574 0.000

Excitation (continuous
performance)

0.00 0.00 0.66 0.25 0.53 2.06 Controlled 0.183 0.671
uncontrolled 0.877 0.424

Remove (continuous per-
formance)

38.40 12.08 55.40 10.55 65.33 6.72 controlled 1.78 0.95
uncontrolled 27.574 0.000

Direct span (short term
memory)

6.93 2.31 6.26 2.01 2.00 0.92 controlled 0.25 0.61
uncontrolled 31.373 0.000

Reverse span (working
memory)

4.66 0.89 3.13 2.87 0.80 0.86 controlled 0.80 0.37
uncontrolled 17.374 0.000
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Discussion
The results of this study showed that there is

no significant difference between HFA and edu-
cable DS students in selective attention and re-
sponse inhibition in factor of number correct re-
sponse in Stroop test with control group. Despite
the short distance between HFA and normal stu-
dents’ IQs, there was significant difference in
selective attention and response inhibition in the
components of reaction time in Stroop test for
these two groups. Overall, these findings were in
line with findings of a number of previous studies
such as Chan et al (22) and Robinson et al (11)
and inconsistent with the study of Happe, Boos,
Charlton and Hughes (23).

Harlow and Miller showed that executive
function can be severely impaired despite of
normal intellectual ability (24). Therefore, this
finding depicts that all autism people even HFA
with normal IQ have problem in changing from
one stimuli to other one, though the ability of
preserving attention (in the number of correct
answer) will drop comparatively less in autistic
patients. Thus, slower reaction time in selective
attention and inhibitory response of HFA can be
attributed to the pathological level and type.
Studies results have shown that functional disor-
der in setting excitation system can lead to high
or low expected excitation and adaptation and
distributing of new stimuli will reduce in autism.
Therefore attention in people with autism is se-
lective, they may hear environmental sounds and
be attentive to them well, but do not pay attention
to human voices. To this regard, usually parents
complain that their autistic child can react excit-
ingly to the sounds of inanimate objects (25),
though passive to human voices. Therefore, peo-
ple with autism compared with normal individu-
als have more problems in paying attention. Ex-
ecutive function deficits in autism are attributed
to abnormalities in frontal lobe. This area is used
for the representation and storage of information
on a subject or situation. Thus, the role of grow-
ing neuron components is stronger in this disor-
der (26).

According to the results of this study, it seems
that if the intelligence is controlled, there would
be no significant difference between DS and the
normal groups. In this regard, our research is
consistent with Pennington et al (21) results.
They showed that in the case of intelligence con-
trol, DS group do not show any difference in ex-
ecutive functioning compared with the normal
group. The problem in response inhibition re-
flects a characteristic feature of autism which is

independent of intelligence and verbal ability and
is relatively stable in childhood (11).

The findings of current research based on in-
telligence control in evaluating mind flexibility
and perseveration which is done by WCST,
showed that HFA students have significant dif-
ference with control group. This finding was con-
sistent with previous studies that found ASD stu-
dents incur damage in terms of flexibility. To this
regard, the significant difference between the
normal group and HFA students in this study is
consistent with Endedijk and colleagues (27). But
inconsistent with Maes and colleagues (28) find-
ings who found no significant difference between
autism characteristics and executive functions.
According to the executive functions theory, the
main issue of autistic people is their inability in
controlling executive controls and directing atten-
tion (mental inflexibility) (17). According to this
theory, repetitive behavior can be explained in
autism disorders. Thus, the significant difference
between HFA and the control groups explains the
defect in flexibility as the property of autism with
its core in disordered neurodevelopmental pro-
cesses, especially executive functions (29). Thus,
executive functions can be severely impaired de-
spite normal intellectual ability and this matter
reduces the role of intelligence in executive func-
tions.

The insignificant difference in educable DS
with the control group depicts that based on intel-
ligence control, the DS group has no weakness in
intellectual flexibility and perseveration of execu-
tive function. For example, HFA children interest
to special things (piece of lint, yarn, turning the
wheels of the car) and strange behaviors (exces-
sively to turn around themselves) is more than
normal and DS children.

The results from comparing continuous func-
tional test in three studied groups showed that
based on intelligence control between control and
autistic group, there was difference between in-
telligence and removing variables, and other dual
comparisons in every three variables were not
significant. Also, in terms of excitation parameter
between three groups, there was no significant
difference. We can infer that choosing incorrect
answers was not the distinguishing characteristic
in these three groups but intelligence and remov-
ing error is an important factor. The result of this
study revealed deficits in executive function of
continuous attention (intelligence and removal) in
individuals with autism compared to control
group. This finding, in the case of comparing
control group with HFA, is consistent with find-
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ings of Chan et al (22), and Robinson et al (11).
Klein et al (30) provided evidence that autistic
people do not pay attention to important nonver-
bal tasks or do not stare for watching others, thus
they fail in understanding nonverbal communica-
tions. In contrast, in this regard children with low
IQ act like normal children and pay attention to
others and face to others when they are called by
them (31). Continuous attention has an important
role in children learning, and its deficiencies af-
fect the HFA people performance in daily works
and education. Therefore, it seems that the role of
intelligence component is low in this task.

Comparison of short-term and working
memory of three groups showed there are no dif-
ferences between HFA and control groups, but
there was a significant difference between DS
and control groups in direct digit span. Based on
this and previous studies, one of the most im-
portant problems of people with DS is difficulty
in recalling information. We can infer that in
people with DS mental growth like memory and
attention is lower than normal children. The re-
sults of neuroimaging studies of people with DS
show that abnormal structure of the brain with
the specified deficiencies in this people relates to
abnormal growth of frontal lobe, low perfor-
mance of hippocampus and reduction of brain
capacity and gray matter (9).

The underlying factor that DS children are in
trouble on memory skills is that they do not have
effective learning strategies in learning such as
organizing strategies. Also, they use mental strat-
egies like rehearsal less frequently. In regard to
no significant difference in working memory in
DS and control group, we can say that all execu-
tive functions are not related to intelligence. The
results of this study support the findings of Pen-
nington et al (21). They found that people with
DS have deficiencies in some executive functions
like short term memory and lack in some other
executive functions like working memory.
Hence, the lack of differences in working
memory of DS group and control group (despite
severe weakness in working memory of DS
group) can be attributed to intelligence control.
However, weaknesses in working memory in DS
may be due to the relationship of working
memory with short-term memory in this group,
and since the deficiencies of memory usually at-
tributed to executive function disturbance and the
incorrectness of frontal lobe, we can infer that
bad performance relates indirectly to damages in
verbal ability. According to findings of Landry et
al (32), the verbal intelligence is a better predic-

tor of working memory and independent from
nonverbal intelligence in DS.

In case of performance of executive function
memory (short-term and working) there was no
significant difference between individuals with
autism compared with control group. This result
is consistent with the results of Cran et al (8) and
inconsistent with the results of Williams et al
(33) and Corbett et al (3). Some researchers stat-
ed the ability of recalling a long list of the sub-
jects and also the tendency of vocal cords of au-
tistic patients shows their auditory memory more
than normal. According to some research, the
short-term auditory memory of autistic children
is as well as healthy individuals. Children with
autism can learn vocabulary easily like healthy
children and better than children with low mental
retardation with a higher verbal ability (34).

Totally, the results of this research is incon-
sistent with Roelofs et al (24) who did not find
any significant difference between executive
functions of autistic people and other special
group with low intelligence. Also the results of
this study are inconsistent with the results of Bo-
rella et al (14) who revealed general deficiencies
in DS in executive functions. Our study results
are consistent with Costanzo et al (13) and Lee et
al (19) that shows special deficiencies of DS
people in executive functions.

Conclusion
According to close IQ level of HFA group

with the control group, there revealed more defi-
ciencies in executive functions. In DS group who
had a low IQ, we encountered deficits in short-
term memory. Thus, they may develop different
developmental disability because of failure in
various categories of executive functions.

Using a cross-sectional design and small num-
ber of participants are notable as limitations. Due
to the limited sample, we used non-random sam-
pling which limits generalizing the research re-
sults. Lack of control over the type and amount
of used drugs by diseased samples is also another
limitation.

Due to the nature of the relationship between
executive functions and their significant role in
real life and factors like social competence and
academic achievement, further research is sug-
gested to gain a holistic view of executive func-
tions in this field.

Acknowledgements
The authors are grateful to all students, their

parents and teachers who graciously devoted

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ca
.iu

m
s.

ac
.ir

 o
n 

20
23

-0
5-

22
 ]

 

                               7 / 9

http://ijca.iums.ac.ir/article-1-30-en.html


Executive functions in students with high functioning autism…

8IJCA, Vol. 1, No. 2, Oct, 2015.1-9

their time and participated in this study.

Conflicts of interest
The authors declare no conflicts of interest.

References
1. Fombonne E. The Prevalence of Autism. Journal

of the American Medical Association 2003; 289: 87-
89.

2. Gray KM, Tonge BJ. Are there early features of
autism in infants and preschool children? Journal of
Pediatrics and Child Health 2001; 37: 221- 226.

3. Corbett BA, Constantine LJ, Hendren R, Rocke
D, Ozonoff S. Examine execute functioning in chil-
dren with autism spectrum disorder, attention deficit
hyperactivity disorder and typical development. Psy-
chiatry Research 2009; 166: 210-222.

4. Willcut EC, Doyle AE, Nigg JT, Faraone SV,
Penington BF. Validity of the executive function theo-
ry of attention- deficit/ hyperactivity disorder: A meta-
analytic review. Biological Psychiatry 2005; 57: 731-
749.

5. Zelazo PD, Muller U. Executive function in typi-
cal and atypical development. In: Goswami U. Hand-
book of Cognitive Development. Ed. Malden MA:
Black well; 2002. P.445- 469.

6. Nuovo SD, Buono S. Psychiatric syndromes
comorbid with mental retardation: Differences in cog-
nitive and adaptive skills. Journal of psychiatric re-
search 2007; 41:765- 800.

7. Rojahn J, Matson JL. Assessment and diagnosis
of autism and spectrum disorders in children. Journal
of Developmental and Physical Disabilities 2010; 22:
313- 315.

8. Cran L, Pring L, Ryder N, Hermelin B. Executive
functions in savant artists with autism. Research in
Autism Spectrum Disorders 2011; 5: 790- 793.

9. Su CY, Lin YH, Wu YY, Chen CC. The role of
cognition and adaptive behavior in employment of
people with mental retardation. Research in Develop-
mental, Disabilities 2008; 29: 83- 95.

10. Beatriz L, Doll S, Hegedus S, Minshew N,
Sweeney J. Maturation of executive function in Au-
tism. Society of Biological Psychology 2006; 61: 474-
481.

11. Robinson S, Goddard L, Dritschel B, Wisley M,
Howlin P. Executive functions children with Autism
spectrum Disorders. Brrain and Cognition 2009; 71:
362- 368.

12. Lowenthal R, Paula CS, Scheartzman JS,
Brunioni D, Mercadante MT. Prevalence of pervasive
developmental disorders in Downs's syndrome. Jour-
nal of Autism and Developmental Disorders 2007;
37:1394- 1395.

13. Costanzo F, Varuzza C, Menghini D. Executive
functions in intellectual disabilities: A comparison
between Williams syndrome and Down syndrome.
Research in Developmental Disabilities 2013; 34:
1770- 1780.

14. Borella E, Carretti B, Lanfranchi S. Inhibitory in
Down syndrome: Is there a specific or general deficit?
Research in Developmental Disabilities 2013; 34: 65-
71.

15. Mazzocco MMM, kover STA. longitudinal as-
sessment of executive function skills and their asso-
ciation with math performance. Child Neuropsycholo-
gy 2007; 13: 18-45.

16. Rajendran G, Mitchell P. Cognitive theories of
Autism. Developmental Review 2007; 27: 224- 260.

17. Paxton K, Estay I. Counseling People on the
Autism Spectrum A Practical Manual. London: Jessi-
ca Kingsley Publishers; 2007.

18. Friedman NP, Miyake A, Corly RP, Young SE,
Defries JD, Hewitt JK. Not all executive functions are
relaed to intelligence. Psychological Science 2006; 17:
172- 179.

19. Lee NR, Fidler DJ, Blakeley- Smith A,
Daunhauer L, Robinson C, Hepburn SL. Caregiver
Report of Executive Functioning in a Population-
Based Sample of Young Children With Down Syn-
drome. AJIDD 2011;116(4): 290- 304.

20. Lanfrachi S, Jerman O, Dalpont E, Alberti A,
Vianello R. Excecutive function in Adolescents with
Down syndrome. Journal of Intellectual Disability
Research 2010; 54(4): 308- 319.

21. Pennington BF, Moon J, Edgin J, Stedron J,
Nadel L. The neuropsychology of Down syndrome:
Evidence for hippocampus dysfunction. Child Devel-
opment 2003; 74: 75- 93.

22. Chan AS, Han MY, Leung WM, Leung C, Wong
CN, Cheng MC. Abnormalities in the anterior cingu-
lated cortex associated with attention and inhibitory
control deficits: A neurophysiologic study on children
with autism spectrum disorders. Research in Autism
Spectrum Disorders 2011; 5: 254- 266.

23. Happe F, Booth R, Charlton R, Hughes C. Exec-
utive function deficit in autism spectrum disorders and
attention- deficit/ hyperactivity disorder: Examine
profile across domains and ages. Brain and Cognition
2006; 61: 25- 39.

24. Roelofs RL, Visser EM, Berger HJC, Prins JB.
Executive functioning in individuals with intellectual
disabilities and autism spectrum disorders. JIDR 2013;
1: 1-13.

25. Gallo DP. Diagnosing autism spectrum disor-
ders, a lifespan perspective. UK: Wiley-Blackwell;
2010.Pellicano E. The Development of Executive
Function in Autism. Autism Research and Treatment
2012; 1: 1-8.

26. Lacroix A, Guidetti M, Roge B, Reilly J. Recog-
nition of emotional and non emotional facial expres-
sions: A comparison between Williams syndrome and
Autism. Research in Developmental Dissabilities
2009; 30: 976- 985.

27. Endedijk H, Denessen E, Angelique WH. Rela-
tionships between executive functioning and home-
work difficulties in students with and without autism
spectrum disorder: An analysis of student- and parent-
reports. Learning and Individual Differences 2011; 21:

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ca
.iu

m
s.

ac
.ir

 o
n 

20
23

-0
5-

22
 ]

 

                               8 / 9

http://ijca.iums.ac.ir/article-1-30-en.html


Masoumeh Mokhtari et al.

9 IJCA, Vol. 1, No. 2, Oct, 2015.1-9

765- 770.
28. Maes JHR, Vissers CTh WM, Egger JIM, Eling

PATM. Autism 2013; 17 (4); 379- 389.
29. Pellicano E. The Development of Excutive Func-

tion in Autism. Autism Research and Treatment 2012;
1: 1-8.

30. Klin A, Jones W, Schultz RT, Volkmar F. The
inactive mind- form actions to cognitions: Lessons
from autism. In: Volkmar FR, Paul R, Klin A, Cohen
D editors. Handbook of autism and pervasive devel-
opmental disorders: Diagnosis, development, neurobi-
ology, and behavior. 3nded. Hoboken NJ: John Wiley
& Sons; 2005. Vol. 1 p. 682- 703.

31. Reznick JS, Baranek GT, Reavis S, Watson LR,
Crais ER. A parent- Report Instrument for Instrument
Identifying One- Year-Olds at Risk for an Eventual

Diagnosis of Autism: The First Year Inventory. J Au-
tism Dev Disord 2006; 37:1691-1710.

32. Landry O, Russo N, Dawkins T, Zelazo Ph D,
Burack JA. The Impact of Verbal and Nonverbal De-
velopment on Executive Function in Down syndrome
and Williams Syndrome. JODD 2012; 18(2): 26-35.

33. Williams DL, Goldstein G, Minshew N. Im-
paired memory for faces and social scenes in Autism:
clinical implications of memory dysfunction. Archives
of clinical neuropsychology 2005; 20: 1- 15.

34. BME Nwes. Unlocing Emiy’s world, Cracking
the code of silence in children with autism who barely
speak, Inc. Boston university: Berdik C; updated 2015
August 3; cited 2014 November 20/Available from:
http:/edu/bme/category/bme-news/page/5/

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ca
.iu

m
s.

ac
.ir

 o
n 

20
23

-0
5-

22
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

http://ijca.iums.ac.ir/article-1-30-en.html
http://www.tcpdf.org

