
Abstract
Objective: To evaluate the executive functions and social reciprocity of children and adolescents 
diagnosed with autism spectrum disorder (ASD) and attention deficit hyperactivity disorder (ADHD) and 
compared them with healthy controls.
Material and Method: Patients aged 6-17 years diagnosed with ASD (n = 33) and ADHD (n = 37) and 
healthy controls in the same age range (n = 33) were included in the study. Behavioral Rating Inventory 
of Executive Functions (BRIEF) sub-scales and Social Responsiveness Scale (SRS) were used for evaluating 
executive function areas and social responsiveness.
Results: Our results revealed that children and adolescents with ASD and ADHD were significantly 
impaired for all BRIEF sub-scales except emotional control and that the significant increase in sub-
scale scores expressing deterioration continued after adjustment for SES, verbal IQ scores, and gender. 
ASD patients received significantly higher SRS scores compared to ADHD and control groups and ADHD 
patients also had significantly higher values compared to the controls.
Conclusion: Further studies with parent-report scales that allow easier and faster evaluation of 
executive functions and social reciprocity will contribute to better understanding of the personal needs 
of children with neurodevelopmental disorders and the finding of new treatments.

INTRODUCTION

Autism spectrum disorders (ASD) and attention deficit 
hyperactivity disorder (ADHD) are neurodevelopmental 
psychiatric conditions of childhood. Symptoms of ADHD 
(attention deficit, impulsivity, and hyperactivity) are 
observed in a significant number of ASD patients while 
cases with ADHD also have symptoms of ASD. In ASD cases, 
impairments in executive cognitive functions are frequently 
seen in addition to deterioration in social interaction, 
communication, and behavioral patterns, which are the 
main symptoms of the disease.1

The executive function term is used to express many 
cognitive tasks such as planning, initiation, set-shifting, 
monitoring, inhibition, emotional control, and working 
memory that regulate an individual’s behaviors. Symptoms 
that severely disrupt academic achievement and social 
adjustment skills in children with ADHD are also thought to 
be due to disturbances in executive functions.2 A supporting 
evidence came from a recent systematic review, stating 

that ADHD symptoms were reduced by the improvement of 
executive functions3.

Several studies examining executive functions in these 
2 particular disorders were frequently encountered in 
the literature. The common finding was that there were 
impairments in executive functions in both disorders, but 
in different areas.4-7

Although it is not included as a criterion in diagnostic 
classifications, most of the individuals with ADHD suffer 
from dysfunctions in social interaction skills. In previous 
studies, it has been discussed whether the difficulties in 
peer relations and social interaction in children with ADHD 
develop secondary to the manifestations of ADHD or a 
reflection of the psychopathology itself.8 In recent years it 
has been emphasized that both symptoms of the disorder 
and executive dysfunctions per se play a role in the social 
impairment encountered in children with ADHD9-11.
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Comparing the findings related to overlapping or separately 
occurring dysfunctions in both disorders and investigating 
their possible relationships may contribute to our 
understanding of the nature of these 2 neurodevelopmental 
disorders as well as it may confer an opportunity for 
personalized treatment options.12-14 We undertook this 
study to evaluate the executive functions and social 
reciprocity of children and adolescents diagnosed with 
ASD and ADHD by using Behavioral Rating Inventory of 
Executive Functions (BRIEF) and Social Responsiveness 
Scale (SRS) parent forms and to compare them with 
healthy controls.

METHODS

Sample and Procedure

Consecutive patients between June 2017 and August 
2017 admitted to our outpatient clinic aged between 
6 and 17 years with diagnoses of ASD (n = 33) and ADHD 
(n = 37) were included in the patient groups. The ASD 
group consisted of children and adolescents with Asperger 
syndrome (AS) and high functioning autism (HFA). Kiddie-
Schedule for Affective Disorders and Schizophrenia 
for School-Age Children, Present and Lifetime Version 
(K-SADS-PL) was used to determine psychiatric diagnoses 
of the participants. However, autism diagnosis criteria 
are not scanned with K-SADS. The AS and HFA diagnoses 
were established by the psychiatric interviews of the 
child and the parents based on DSM-IV criteria. Similar 
to autism, AS was also included under the category of 
Pervasive Developmental Disorders in DSM-IV. Although 
difficulties in social interaction are common in both 
disorders, ASD differs from typical autism by the lack of 
delayed language development. The term HFA, on the 
other hand, includes individuals with autism whose mental 
abilities are at or above the limit.15 Autism Spectrum 
Screening Questionnaire (ASSQ) and Childhood Autism 
Rating Scale (CARS) were used to support the clinical 
diagnosis of autism. All patients included in our study were 
diagnosed with “mild autism” according to the CARS. The 
rates of ADHD subtypes were 62.1%, 27.02%, and 10.8% 
for combined type, predominantly inattentive type, and 
predominantly hyperactive type, respectively. Exclusion 
criteria were intelligence quotient below 70, history of 
using any psychotropic drug and significant neurological 
illness including history of head injury leading to loss of 
consciousness. The control group consisted of 39 children 
and adolescents within the same age range who were 
admitted to the pediatric outpatient clinic in the same 
hospital with no history of chronic disease and psychiatric 
admissions. Except for 4 children with enuresis, those 
without a psychiatric diagnosis according to K-SADS-PL 
were included in the control group. Three children with 
ASD with an IQ score below 70 and 1 child with ADHD who 
did not want to be involved in the study were excluded 

from the study. Sociodemographic information was 
collected by the researchers from all participants. This 
investigation was approved by the Ethical Committee 
of Marmara University (Date: April 07, 2017, Approval 
Number: 09.2017.318).

Instruments

Kiddie-Schedule for Affective Disorders and 
Schizophrenia for School-Age Children, Present and 
Lifetime Version (K-SADS-PL): K-SADS-PL is an assessment 
tool for psychiatric diagnosis of children and adolescents 
according to DSM-III-R and DSM-IV diagnostic criteria. 
K-SADS was developed by Kaufman et al. and validated and 
tested for reliability in 1997. K-SADS is a semi-structured 
interview, scanning for many psychiatric disorders except 
learning disorders, ASDs and schizophrenia with negative 
symptoms. The validity and reliability study in Turkey was 
carried out by Gökler et al.16 in 2004. K-SADS was used to 
evaluate the psychopathology of the participants in our 
study.
Wechsler Intelligence Scale for Children-Revised 
(WISC-R): The Wechsler Intelligence Scale for Children 
(WISC) was developed by David Wechsler in 1949 for the 
evaluation of intelligence in children aged 6-16 years. With 
the standardization in 1974, the scale named as WISC-R 
(Revised Version) was adapted to Turkish culture.17 In our 
study, intelligence quotient (IQ) assessments were made 
by using 3 subtests of the Wechsler Intelligence Scale for 
Children-Revised (Information, vocabulary, picture 
completion).
Behavioral Rating Inventory of Executive Functions 
(BRIEF): Behavioral Rating Inventory of Executive Functions 
(BRIEF) is a measurement tool that enables the assessment 
of executive functioning in the home and school 
environments of children and adolescents aged 5-18 years. 
The scale was developed by Gerard A. Gioia, Peter K. 
Isquith, Steven C. Guy, and Lauren Kenworthy in 2000. 
BRIEF consists of 2 forms: parent and teacher. In both 
forms, there are 86 expressions indicating a certain 
behavior. Items are evaluated with a 3-point Likert type 
scale. BRIEF consists of 8 sub-scales to measure different 
areas of the executive functions: inhibition, set-shifting, 
emotional control, initiation, working memory, planning/
organization, organization of materials, and monitoring. 
The initiation (INI), working memory (WM), planning/
organization (P/O), organization of materials (OofM) and 
monitoring (MON) scales are determined as Metacognitive 
Index (MCI). Inhibition, shift (SHIFT), and emotional control 
(EC) sub-scales are combined to form the Behavioral 
Regulation Index (BRI). A Global Composite Index (GCI) 
represents the sum of all sub-scale scores. High scores 
indicate the severity of deterioration in executive 
functions.18 In our study, we used the parent form. Validity 
and reliability study of the BRIEF in the Turkish sample was 
carried out in 2011.19
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Social Responsiveness Scale (SRS): The SRS scale used for 
evaluating social reciprocity was developed by Constantino 
in 2000. Validity and reliability were determined also by 
Constantino et al in 2003. It is useful for distinguishing the 
presence of autism from other child psychiatric conditions 
by identifying the type of social impairment that is 
characteristic of autism spectrum conditions in children as 
young as 4 years of age. It is a 65-item scale that describes 
a child’s behavior in the last 6 months by giving a score on 
the Likert type scale between 0 (not true) and 3 (almost 
always true). Higher total scores are indicative of more 
severe social impairment. Although reliability and validity 
study of this scale has not been conducted in Turkey, it was 
used in a study on school-age children with and without 
ADHD by Ünal et al. In that study, the value of internal 
consistency was reported to be 0.86 for the clinical 
population that filled the SRS.20

Childhood Autism Rating Scale (CARS): CARS scale is 
widely used for diagnosing autism and for rating the 
severity. Validity and Reliability Analysis of Turkish Version 
of Childhood Autism Rating Scale was conducted.21

Autism Spectrum Screening Questionnaire (ASSQ): The 
ASSQ scale is a tool used to assess social interaction and 
communication problems, repetitive behaviors, and related 
problems such as motor stiffness and motor and/or vocal 
tics in individuals with ASD. The ASSQ was developed by 
Ehlers et al. in Sweden, in 1999. Reliability and validity 
study has been conducted in Turkey by Köse et al. They 
reported that the highest sensitivity in distinguishing 
children and adolescents with ASD from health controls was 
obtained when the cut-off score was 16.22 In our study, the 
groups were compared based on the mean and standard 
deviation values of the scores obtained from the ASSQ scale.

Statistical Analyses

The data were evaluated by using the Statistical Package 
for the Social Sciences (SPSS) version 20.0 (IBM SPSS Corp.; 
Armonk, NY, USA). Descriptive statistics were shown as 
mean–standard deviation or frequency (%). A 95% confidence 
interval was used to assess the data. The chi-square test was 

applied to categorical variables when comparing gender 
and psychiatric diagnosis. One-way analysis of variance 
(ANOVA) was used while evaluating socioeconomic status 
(SES), means of age, WISC-R, BRIEF, SRS, and ASSQ scores. 
Although the educational level and working status of the 
parents were ordinal variables, they were accepted as 
dummy variables and evaluated as continuous variables in 
our study. The sum of the scores was expressed as SES. SES, 
verbal IQ, and gender variables were adjusted by 1-way 
analysis of covariance. The variables that might influence 
SRS scores in ASD and ADHD samples were evaluated using 
hierarchical linear regression analysis. Hierarchical linear 
regression was used to examine the measure’s unique 
contribution to social responsiveness. For all analyses, 
statistical significance was set at P < .05.

RESULTS

Table 1 shows the mean and standard deviation values of 
age, IQ, SES, and the percentage values for the male sex 
ratio. All groups were similar in terms of age, total IQ, and 
performance IQ. The ASD group scored significantly lower 
than the control group in terms of verbal IQ. In the control 
group, SES scores were significantly lower than the ASD 
group. The rate of male gender was 86.5% in the patients 
with ADHD; 78.8% in the ASD patients, and 42.4% in controls 
(P < .001). In the control group, the number of boys and 
girls were close to each other, while the male/female ratio 
was high in the ADHD and ASD groups. The average score 
of the children and adolescents in the ASD group from the 
CARS scale was 30.18.
The rates of psychiatric comorbidity (>1 psychiatric 
diagnosis) in ADHD and ASD groups were 70.3% and 68.8%, 
respectively. Oppositional defiant disorder (ODD) (37.8%), 
separation anxiety disorder (SAD) (18.9%), specific phobia 
(16.1%), and tic disorder (13.5%) were the most frequent 
comorbid disorders in the ADHD group. ADHD (58.1%), 
specific phobia (16.1%), generalized anxiety disorder (GAD) 
(16.1%), ODD (12.9%), and separation anxiety disorder 
(SAD) (12.9%) were the leading comorbid disorders in 
the ASD group. When the ADHD and ASD groups were 
compared in terms of comorbid psychiatric disorders, it 

Table 1. Sociodemographic features, and WISC-R sub-scores of the sample

ADHD Group (n = 37) ASD Group (n = 33) Control Group (n = 33) F P

Mean±SD

 Age 125.62±22.7 133.51±33.9 120.27±28.9 1.781 .174

 SES 9,81±2.1 10.87±2.6 9,33±2.5 3.275 .042

 WISC-R total 103.32±13.4 96.27±19.1 106.15±13.0 2.651 .077

 WISC-R verbal 98.31±15.6 90.55±20.7 107.39±14.6 6.452 .002

 WISC-R performance 109.05±16.3 103.05±17.9 104.03±16.1 1.108 .335

%

 Gender (boy) 86.5 78.8 42.4 <.001

ASD: Autism spectrum disorder; ADHD: Attention deficit hyperactivity disorder; SES: socio-economic status; WISC-R: Wechsler Intelligence Scale 
for Children-Revised.
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was determined that the ODD was significantly higher in 
the ADHD group (P = .028,) and there was no statistically 
significant difference between the 2 groups in terms of 
rates of other comorbid disorders.
 To test the hypothesis that the groups would differ on 
measures of INH, SHIFT, EC, INI, WM, and P/O, OofM and 
MON scales of the parent BRIEF were compared using 
1-way ANOVA with post hoc Tukey tests. Post-hoc analyses 
revealed that the control group was rated better compared 
to both clinical groups for all sub-scales of BRIEF. All sub-
scale scores except EC differed statistically significantly 
among the groups. The ADHD group and ASD group were 
rated worse compared to the control group for the INH, 

SHIFT, INI, WM, P/O, and MON sub-scales but the difference 
between ADHD and ASD groups was not statistically 
significant. For the OofM scale, the ADHD group was 
rated higher compared to the control group. There was 
no statistically significant difference between ASD-ADHD 
groups and ADHD-control groups. The INI, WM, P/O, OofM, 
and MON sub-scale scores were grouped to determine the 
MCI. INH, SHIFT, and EC sub-scale scores indicated as the 
BRI. GCI is a total score of all the clinical scales. Patients 
with ADHD and ASD had significantly higher scores in MCI, 
BRI, and GCI compared to the controls. After adjusting 
for SES, verbal IQ score and gender were still significantly 
higher in the ASD and ADHD groups than in controls. ADHD 

Table 2. Mean Values of BRIEF, SRS, and ASSQ Sub-scales and Index Scores

ADHD Group 
(mean ± SD)

ASD Group 
(mean ± SD)

Control Group 
(mean ± SD) P Unadjusted P Adjustedª Contrasts

BRIEF

 INH 29.21 ± 7.5 28.30 ± 5.8 19.51 ± 3.7 <.001 <.001 ASD > C
ADHD > C
ASD = ADHD

 SHIFT 21.51 ± 5.3 23.03 ± 5.4 17.24 ± 3.8 <.001 <.001 ASD > C
ADHD > C
ASD = ADHD

 EC 20.05 ± 4.8 20.93 ± 5.6 18.18 ± 3.8 .069 .151 ASD = ADHD = C

 INI 17.00 ± 3.3 17.60 ± 3.2 13.30 ± 2.6 <.001 <.001 ASD > C
ADHD > C
ASD = ADHD

 WM 24.67 ± 5.3 22.73 ± 4.9 16.78 ± 3.0 <.001 <.001 ASD > C
ADHD > C
ASD = ADHD

 P/O 30.83 ± 7.1 29.16 ± 6.4 12.33 ± 2.4 <.001 <.001 ASD > C
ADHD > C
ASD = ADHD

 OofM 16.62 ± 4.5 14.83 ± 5.1 12.33 ± 2.4 <.001 .002 ADHD > C
ADHD = ASD
ASD = C

 MON 18.43 ± 4.2 17.70 ± 3.6 12.42 ± 2.8 <.001 <.001 ASD > C
ADHD > C
ASD = ADHD

 BRI 71.32 ± 15.1 72.26 ± 14.7 54.93 ± 10.0 <.001 <.001 ASD > C
ADHD > C
ASD = ADHD

 MCI 107.56 ± 21.4 102.03 ± 20.3 75.45 ± 11.7 <.001 <.001 ASD > C
ADHD > C
ASD = ADHD

 GCI 178.35 ± 35.4 174.30 ± 32.4 130.36 ± 18.8 <.001 <.001 ASD > C
ADHD > C
ASD = ADHD

 SRS 67.69 ± 20.4 88.13 ± 24.3 25.09 ± 17.8 <.001 <.001 ASD > C
ASD > ADHD
ADHD > C

 ASSQ 6.47 ± 4.4 25.73 ± 11.2 4.21 ± 4.5 <.001 <.001 ASD > ADHD
ASD > C
ADHD = C

SRS, Social Responsiveness Scale; ASSQ, Autism Spectrum Screening Questionnaire; INH, Inhibition; SHIFT, shifting; EC, emotional control; INI, 
initiation; WM, working memory; P/O, planning/organization; OofM, organization of materials; MON, monitoring; MCI, Metacognitive Index; 
BRI, Behavioral Regulation Index; GCI, A Global Composite Index.
ªAdjusted for SES, Verbal IQ, and gender.
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and ASD groups were not statistically different regarding 
index scores (Table 2).
 Mean SRS scores of the groups are shown in Table 2. 
According to the post hoc analyses, ASD patients received 
significantly higher scores compared to ADHD and control 
groups and ADHD patients also had significantly higher 
values compared to the controls (P < .001). These 
differences remained stable after controlling for SES, 
verbal IQ scores, and gender. A total score in the range 
60-75 indicates clinically significant deficits in social 
reciprocal interaction, and a mild to moderate interference 
in everyday interactions. According to our results, in 61.1% 
(22) of the ADHD group, in 89.7% (26) of the ASD group, 
and in 12.8% (5) of the control group, SRS scores were ≥60.
Mean ASSQ scores of the groups are shown in Table 2. In ASD 
patients, ASSQ scores were statistically higher compared to 
the ADHD group and controls (P < .001), and this significant 
difference also remained after adjusting for SES, verbal 
IQ scores, and gender. There was no significant difference 
between ADHD and control groups in terms of ASSQ scores.
The variables that might influence SRS scores were 
evaluated in the ADHD and ASD groups by using hierarchical 
linear regression analysis. For the ASD group, gender and 
verbal IQ scores were entered as the first block when 
examining predictors of SRS scores, and the results 
indicated that gender and verbal IQ did not significantly 
predict SRS (explaining 22.3 % of the variance in SRS 
scores) (F = 1.860,  P = .195). After entry of the BRI and MCI 
variables at the second block, the total variance explained 
by the model as a whole was 89.7% (F = 24.049, P < .001, R 
squared change = 0.674.). In the final model, only the BRI 
value was statistically significant (P < .001) (Table 3).
For the ADHD group, gender and verbal IQ scores were 
entered as the first block, and these variables were not 
significant for predicting SRS (explaining 7.9% of the 
variance in SRS scores) (F = 1.324,  P = .281). The presence 
of ODD comorbidity was entered as the second block and 
the model was still not significant (explaining 12.6% of the 
variance in SRS scores) (F = 1.447,  P = .249). After entry 
of the BRI and MCI variables at the third block, the total 
variance explained by the model as a whole was 52.6 % 
(F = 6.219, P < .001, R squared change = 0.40). In the final 
model, only the BRI value was statistically significant 
(P = .003) (Table 3).

DISCUSSION

In the present study, children and adolescents aged 
6-17 years who were recently diagnosed with ASD or ADHD 
and healthy controls were compared in terms of executive 
functions and social reciprocity by using BRIEF and SRS.
 Our results demonstrated that ASD and ADHD groups 
were significantly impaired for all BRIEF sub-scales except 
emotional control and that the significant increase in 
sub-scale scores expressing deterioration continued after 

adjustment for SES, verbal IQ scores, and gender. Executive 
dysfunction is a common finding of ADHD and ASD. However, 
if an executive function profile that distinguishes the 
2 disorders is identified, it may be regarded as a possible 
endophenotypic marker for the diagnosis.23 The results of 
previous studies, examining the executive functions of 
individuals with different neurodevelopmental psychiatric 
disorders including ASD and ADHD, revealed a more general 
and severe deterioration in executive function domains 
in individuals with ASD6,7 and that executive dysfunction 
profiles differ between disease groups. Patients with 
autism frequently demonstrated pronounced impairment 
in flexibility and planning while ADHD patients had 
significant difficulties with inhibitory function.6,24 On the 
other hand, in a study conducted by Clikeman et al. in 
2010, no significant difference was found between children 
and adolescents with ADHD and AS, either in terms of the 
inhibition subtest of BRIEF or planning and working memory 
functions.25 In the study of Corbett et al., which examined 
executive functions in individuals with ASD, ADHD, and 

Table 3. Hierarchical Linear Regression Analysis for 
Variables Predicting Social Responsiveness in the ASD and 
ADHD Samples

B Std. 
Error Beta P R square

ADHD

 Model 1

0.079  Gender −14.844 10.31 −0.252 .160

  Verbal IQ score 0.116 0.22 0.089 .614

 Model 2

0.126
  Gender −11.070 10.62 −0.188 .306

  Verbal IQ score 0.084 0.22 0.064 .715

  ODD 
comorbidity

5.144 4.02 0.230 .211

 Model 3

0.526

  Gender −5.553 8.19 −0.094 .503

  Verbal IQ score 0.068 0.173 0.052 .696

  ODD 
comorbidity

−0.267 3.27 −0.012 .936

  BRI 1.090 0.333 0.808 .003

  MCI −0.137 0.22 −0.143 .547

ASD

 Model 1

0.223  Gender 28.429 14.99 0.490 0.080

  Verbal IQ score −0.326 0.341 −0.247 0.357

 Model 2

0.897

  Gender 21.346 6.54 0.368 .008

  Verbal IQ score −0.201 0.13 −0.152 .167

  BRI 1.500 0.24 0.890 <.001

  MCI −0.110 0.20 −0.083 .609

B, unstandardized B; ODD, Oppositional Defiant Disorder; BRI, Behav-
ioral Regulation Index; MCI, Metacognitive Index.
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healthy control group, it was revealed that ASD patients 
showed more deterioration in many areas. Similar to our 
study, the majority of individuals with ASD were more 
impaired than other groups in all domains, including the 
area of inhibition that has been shown to be associated 
with ADHD.7 The fact that the BRIEF scores of children and 
adolescents with ASD and ADHD did not show a statistically 
significant difference from each other according to our 
results may be due to the mild severity of ASD cases in our 
study. Executive function problems in mildly severe autism 
may not be different from children with ADHD and that 
executive functions may be related to ADHD symptoms 
rather than autism symptoms.

Another finding of our study was that ASD patients 
showed more pronounced impairment in social reciprocity 
compared to both the ADHD group and controls. Meanwhile, 
ADHD patients were statistically more impaired in social 
reciprocity compared to the controls. In order to better 
understand the underlying mechanism in both disorders, it 
is important to examine autistic features in children with 
ADHD.26 In several previous studies which were conducted 
using SRS and the Autism Criteria Checklist, the results 
revealed that a significant number of children with ADHD 
showed social difficulties that might qualitatively resemble 
autistic traits.26,27 Additionally, when interventions targeting 
executive dysfunction were implemented, improvements 
in social skills have been shown28. Several studies indicated 
that children with ADHD, especially those with impaired 
social skills, were more likely to have oppositional 
behaviors and experience conflict with family members 
and peers. The results of a study using SRS revealed that in 
a subgroup of ADHD with autistic symptoms, oppositional 
behaviors were significantly higher.26 Similarly, in our 
study, ODD was significantly more frequent in the ADHD 
group compared to other groups. However, according to 
the results of the regression analysis, it was revealed that 
ODD comorbidity did not predict social reciprocity in the 
ADHD sample.

The relationship between executive dysfunction and 
social skills has been discussed in recent years. Baez et al. 
compared children with typical development and children 
with ASD in terms of executive functions, and they found 
that social skills were also impaired in children with 
impaired executive functions from different diagnoses29. In 
a study evaluating the relationship between theory of mind 
skills, which is an indicator related to social cognition, and 
executive functions using BRIEF, it was found that children 
with HFA had impairments related to metacognitive 
processes (initiation, planning) while children with 
ADHD had more problems with behavioral regulation 
skills (inhibition, emotional control).30 In another study 
conducted with children with ASD, the cognitive flexibility 
sub-score explained 11.5% of the variance in communication 

skills of the sample and it remained significant even after 
controlling for the ADHD symptoms.9 Our results also share 
similarities with Bednarz et al.’s findings that behavioral 
regulation function contributed to social impairment 
in children with ASD.11 Hutchisson et al., in their study 
where executive functions and communication skills 
were evaluated by a questionnaire, reported that the 
BRIEF metacognition subscale was a strong predictor of 
communication skills while the behavioral regulation 
subscale was related to verbal conversation10. On the 
other hand, the results of 2 adult studies, in which 
executive functions associated with social skills were 
evaluated with cognitive tests, showed that the cause 
of the social impairment was independent of executive 
functions; rather it was associated with comorbid 
conditions.31,32 However, they must be interpreted with 
caution since such contradictory findings might be 
related to the improvement of deficiencies during normal 
developmental trajectory into adulthood.

 There were several limitations of the present study. 
The relatively small sample size, the absence of the 
full scale of WISC-R, and the lack of assessment of the 
severity of ADHD cases were among the limitations of 
our study. Another limitation was the heterogeneity of 
patients in the ASD group. Although the majority of the 
ASD group consisted of patients with AS, high-functioning 
autism patients were also included. The evaluation of 
executive functions and social responsiveness by using 
parental report scales instead of cognitive tests could 
be regarded as a limitation since it was an indirect 
measure; on the other hand, administration of the 
scales was easier and provided a practical evaluation. 
Besides these limitations, we should emphasize that the 
strength of the present study was that the participants in 
the ADHD group were drug-naive individuals; therefore 
we could control the medication effect on the social 
skills, an improvement could be expected by treatment 
since it has been stated that social skills improve after 
medication.33

Elucidating the impairments in executive functions and 
social skills will enable clinicians to implement new 
interventions and eventually may provide an improvement 
in the daily life functioning of the patients. Therefore, 
further studies, with larger sample sizes, using standardized 
cognitive tests besides parental report scales should be 
undertaken.

Ethics Committee Approval: Ethical committee approval 
was received from the Marmara University School of Medicine 
(Date: April 07/2017; Number: 09.2017.318).

Informed Consent: Written informed consent was 
obtained from all participants who participated in this study.

Peer-review: Externally peer-reviewed.



Psychiatry and Clinical Psychopharmacology

171

Author Contributions: Concept – N.P.F.; Design - N.P.F.;  
Materials - D.A., A.B., A.C.Ö.; Data Collection and/or process-
ing - D.A., A.B., A.C.Ö.; Analysis and/or Interpretation - D.A.; 
Writing - D.A., A.B., A.C.Ö., N.P.F.; Critical Reviews - D.A., 
A.B., A.C.Ö., N.P.F.

Conflict of Interest: The authors have no conflicts of 
interest to declare.

Financial Disclosure: The authors declared that this study 
has received no financial support.

REFERENCES

1. Hill EL. Executive dysfunction in autism. Trends Cogn 
Sci. 2004;8(1):26-32. [CrossRef]

2. Barkley RA. Behavioral inhibition, sustained attention, 
and executive functions: constructing a unifying theory 
of ADHD. Psychol Bull. 1997;121(1):65-94. [CrossRef]

3. Veloso A, Vicente SG, Filipe MG. Effectiveness of 
cognitive training for school-aged children and 
adolescents with attention deficit/hyperactivity 
disorder: a systematic review. Front Psychol. 
2019;10:2983. [CrossRef]

4. Gioia GA, Isquith PK, Kenworthy L, Barton RM. Profiles 
of everyday executive function in acquired and 
developmental disorders. Child Neuropsychol. 
2002;8(2):121-137. [CrossRef]

5. Happé F, Booth R, Charlton R, Hughes C. Executive 
function deficits in autism spectrum disorders and 
attention-deficit/hyperactivity disorder: examining 
profiles across domains and ages. Brain Cogn. 
2006;61(1):25-39. [CrossRef]

6. Geurts HM, Verté S, Oosterlaan J, Roeyers H, Sergeant JA. 
How specific are executive functioning deficits in 
attention deficit hyperactivity disorder and autism? J 
Child Psychol Psychiatry. 2004;45(4):836-854. [CrossRef]

7. Corbett BA, Constantine LJ, Hendren R, Rocke D, 
Ozonoff S. Examining executive functioning in children 
with autism spectrum disorder, attention deficit 
hyperactivity disorder and typical development. 
Psychiatry Res. 2009;166(2-3):210-222. [CrossRef]

8. McQuade JD, Hoza B. Peer problems in attention deficit 
hyperactivity disorder: current status and future 
directions. Dev Disabil Res Rev. 2008;14(4):320-324. 
[CrossRef]

9. Bertollo JR, Strang JF, Anthony LG, et al. Adaptive 
behavior in youth with autism spectrum disorder: the 
role of flexibility. J Autism Dev Disord. 2020;50(1):42-
50. [CrossRef]

10. Hutchison SM, Müller U, Iarocci G. Parent reports of 
executive function associated with functional 
communication and conversational skills among school 
age children with and without autism spectrum disorder. 
J Autism Dev Disord. 2020;50(6):2019-2029. [CrossRef]

11. Bednarz HM, Trapani JA, Kana RK. Metacognition and 
behavioral regulation predict distinct aspects of social 
functioning in autism spectrum disorder. Child 
Neuropsychol. 2020;26(7):953-981. [CrossRef]

12. Macoun SJ, Schneider I, Bedir B, Sheehan J, Sung A. Pilot 
study of an attention and executive function cognitive 

intervention in children with autism spectrum disorders. 
J Autism Dev Disord. 2020:1-11. [CrossRef]

13. Simmons GL, Hilton DC, Jarrett MA, Tomeny TS, 
White SW. Considering equifinality in treatment planning 
for social impairment: divergent paths in 
neurodevelopmental disorders. Bull Menninger Clin. 
2019;83(3):278-300. [CrossRef]

14. Frisch C, Tirosh E, Rosenblum S. Parental occupation 
executive training (POET): an efficient innovative 
intervention for young children with attention deficit 
hyperactive disorder. Phys Occup Ther Pediatr. 
2020;40(1):47-61. [CrossRef]

15. Mukaddes NM. Autism Spectrum Disorders. İstanbul 
Nobel Medical Publications; 2014.

16. Gökler B, Ünal F, Pehlivantürk B, et al. Kiddie-Schedule 
for Affective Disorders and Schizophrenia for School-Age 
Children, Present and Lifetime Version (K-SADS-PL)-
Validity and reliability of the Turkish adaptation. Journal 
of Child and Adolescent Psychiatry. 2004;11:109-16.

17. Savaşır I. (WISC-R) Manual. Ankara: Turkish Psychologists 
Association Publication; 1995:13-52.

18. Gioia GA, Isquith PK, Retzlaff PD, Espy KA. Confirmatory 
factor analysis of the behavior rating inventory of 
executive function (BRIEF) in a clinical sample. Child 
Neuropsychol. 2002;8(4):249-257. [CrossRef]

19. Batan SN, Öktem-Tanör Ö, Kalem E. Reliability and 
validity studies of behavioral rating inventory of 
executive function (BRIEF) in a Turkish normative 
sample. Elem Educ Online. 2011;10(3):894-904.

20. Ünal S, Güler AS, Dedeoğlu C. et al. (2009) Social 
reciprocity in a clinical sample diagnosed with Attention 
Deficit Hyperactivity Disorder: Comparison with a control 
group obtained from a school sample. Poster presentation. 
19th National Child and Adolescent Psychiatry Congress. 

21. Incekaş Gassaloğlu S, Baykara B, Avcil S, Demiral Y. 
Validity and reliability analysis of Turkish version of 
childhood autism rating scale. Turk J Psychiatry. 
2016;27(4):266-274. [CrossRef]

22. Köse S, Özbaran B, Yazgan Y, et al. The psychometric 
properties of Turkish version of autism spectrum 
screening questionnaire in children aged 6-18 years. 
Turk Psikiyatr Derg. 2017;28(4):268-277. [CrossRef]

23. Wong D, Maybery M, Bishop DV, Maley A, Hallmayer J. 
Profiles of executive function in parents and siblings of 
individuals with autism spectrum disorders. Genes Brain 
Behav. 2006;5(8):561-576. [CrossRef]

24. Sinzig J, Morsch D, Bruning N, Schmidt MH, Lehmkuhl G. 
Inhibition, flexibility, working memory and planning in 
autism spectrum disorders with and without comorbid 
ADHD-symptoms. Child Adolesc Psychiatry Ment Health. 
2008;2(1):4. [CrossRef]

25. Semrud-Clikeman M, Walkowiak J, Wilkinson A, 
Butcher B. Executive functioning in children with 
Asperger syndrome, ADHD-combined type, ADHD-
predominately inattentive type, and controls. J Autism 
Dev Disord. 2010;40(8):1017-1027. [CrossRef]

26. Grzadzinski R, Di Martino A, Brady E, et al. Examining 
autistic traits in children with ADHD: does the autism 
spectrum extend to ADHD? J Autism Dev Disord. 
2011;41(9):1178-1191. [CrossRef]

https://doi.org/10.1016/j.tics.2003.11.003
https://doi.org/10.1037/0033-2909.121.1.65
https://doi.org/10.3389/fpsyg.2019.02983
https://doi.org/10.1076/chin.8.2.121.8727
https://doi.org/10.1016/j.bandc.2006.03.004
https://doi.org/10.1111/j.1469-7610.2004.00276.x
https://doi.org/10.1016/j.psychres.2008.02.005
https://doi.org/10.1002/ddrr.35
https://doi.org/10.1007/s10803-019-04220-9
https://doi.org/10.1007/s10803-019-03958-6
https://doi.org/10.1080/09297049.2020.1745166
https://doi.org/10.1007/s10803-020-04723-w
https://doi.org/10.1521/bumc.2019.83.3.278
https://doi.org/10.1080/01942638.2019.1640336
https://doi.org/10.1076/chin.8.4.249.13513
https://doi.org/10.5080/u11197
https://doi.org/10.5080/u14903
https://doi.org/10.1111/j.1601-183X.2005.00199.x
https://doi.org/10.1186/1753-2000-2-4
https://doi.org/10.1007/s10803-010-0951-9
https://doi.org/10.1007/s10803-010-1135-3


Ayyıldız et al.

172

27. Kofler MJ, Harmon SL, Aduen PA, et al. Neurocognitive 
and behavioral predictors of social problems in ADHD: a 
Bayesian framework. Neuropsychology. 2018;32(3):344-
355. [CrossRef]

28. Lan YT, Liu XP, Fang HS. Randomized control study of 
the effects of executive function training on peer 
difficulties of children with attention-deficit/
hyperactivity disorder C subtype. Appl Neuropsychol 
Child. 2020;9(1):41-55. [CrossRef]

29. Baez AC, Dajani DR, Voorhies W, et al. Parsing 
heterogeneity of executive function in typically and 
atypically developing children: a conceptual replication 
and exploration of social function. J Autism Dev Disord. 
2020;50(3):707-718. [CrossRef]

30. Miranda A, Berenguer C, Roselló B, Baixauli I, Colomer C. 
Social cognition in children with high-functioning autism 
spectrum disorder and attention-deficit/hyperactivity 

disorder. Associations with executive functions. Front 
Psychol. 2017;8:1035. [CrossRef]

31. Abdel‐Hamid M, Niklewski F, Heßmann P, et al. Impaired 
empathy but no theory of mind deficits in adult attention 
deficit hyperactivity disorder. Brain Behav. 
2019;9(10):e01401. [CrossRef]

32. Thoma P, Sonnenburg S, Marcinkowski N, et al. Social 
problem solving in adult patients with attention deficit 
hyperactivity disorder. Psychiatry Res. 2020;285:112721. 
[CrossRef]

33. Cikili Uytun M, Çetin FH, Babadağı Z. Parent-reported 
social problems and clinician-evaluated adverse effects 
may be differentially affected by differing extended 
release methylphenidate formulations: a prospective, 
naturalistic study from Turkey. Psychiatry Clin 
Psychopharmacol. 2019;29(4):722-729. [CrossRef]

https://doi.org/10.1037/neu0000416
https://doi.org/10.1080/21622965.2018.1509003
https://doi.org/10.1007/s10803-019-04290-9
https://doi.org/10.3389/fpsyg.2017.01035
https://doi.org/10.1002/brb3.1401
https://doi.org/10.1016/j.psychres.2019.112721
https://doi.org/10.1080/24750573.2019.1609153

