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Abstract

The aim of the present study is to examine the effectiveness of combination therapy based on executive function
and sensory integration child-centered on ADHD. For this purpose, from among all first, second and third grade
primary school students in Shiraz, 40 children were selected. The selected students were randomly assigned in
two groups of experimental (n = 20) and control group (n = 20) by random method through internet call from
Education site, and by Clinical Interview, implementation of CSI-4 parent form, and according to the criteria for
entry and after matching. Combination therapy based on executive function and sensory integration includes 24
sessions of an hour and a half, in groups of five in four groups of children that was held three times a week.
Pre-test and post-test in both groups was performed using CSI-4 parent form. Data obtained were analyzed using
analysis of covariance and SPSS software. The results showed that combination therapy based on executive
function and sensory integration child-centered reduces attention deficit and hyperactivity.
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1. Introduction

ADHD is a nerve-behavioral and developmental disorder of childhood that 3 to 7 percent of school-age
population is affected by the disorder (Barkley, 2006). The consequences of this disorder affect different aspects
of functioning and normal development of the individual. In fact, children with the disorder, besides suffering
various behavioral problems (such as low self-esteem, aggression and learning disability) (Bell, 2011; Pliszika,
2009), often suffer from at least one comorbid disorder (Barnard-Brak, 2011). Wide spread, behavioral
consequences, and the existence of comorbid disorders have made the treatment of these children a complex
challenges (Pelham and Fabiano, 2008). In theoretical and research perspectives, the multiple role of biological,
neurological, psychological, and environmental causes has been paid special attention to, so that this disorder is
of the disorders that has received various theoretical perspectives to itself (Berkley, 1997), but, up to now, no
unique treatment has been developed for optimal face with this disorder (Rapport & Chung, 2001). In recent
years, according to studies based on neuroimaging, it is shown that children with ADHD have problems in the
cerebellum and frontal piece with the basic functions in planning, organizing, decision-making, perception of
time, inhibition and are thinking (Hynd et al., 1991). By reviewing studies of neuropsychological studies related
to functioning of frontal lobe in children with ADHD, Barkley et al. (1992) found that the ability to inhibit the
response is done through frontal lobes, particularly the orbitofrontal areas, medial frontal, and numerous joints
with striatum. By reviewing research related to executive functions in children with ADHD, Pennington and
Ozonoft (1996) found that in 15 to 18 studies, people with this disorder compared to healthy people, in one or
more of indices of executive functions have had significant differences, and some degree of frontal lobe
dysfunction in these children have been reported. Many studies have referred to behavioral inhibition problems
of people with ADHD (Semrud-Clikman et al., 2000 Willcatt et al., 2001). Using brain-imaging technology has
found the same abnormalities in the three areas of the brains of people with ADHD: prefrontal lobes, frontal
lobes, basal ganglia (especially the tail core and globus pallidus), cerebellum, and corpus callosum (Nigg et al.,
2002). The results of the study by Bush (2010) show that the pre-frontal lobe dysfunction causes impulsivity
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and/or hyperactivity and self-control problems connected with executive functions, and pre-frontal lobe
dysfunction also causes inappropriate inhibitory actions or improper behavior. The right hemisphere dysfunction
and damage to the basal ganglia, frontal lobe, and prefrontal brain reduces the intentional motor activity, sensory
processing disorders, and hyperactivity (Ayres, 1979). Research results show that motor problems are a strong
predictor of poor self-esteem in children with ADHD (Skinner & Piek, 2001). According to the studies by
Kooistra (2005), 30-70% of children with ADHD have motor control problems that may be associated with
neurobehavioral development. The results of this study showed that motor deficits in school-age children make
them pron to concerns over the problems in social competition and academic success. Research by Parush et al.
(2007) also shows the weak and poor sensory integration and sensory function and prevention of excessive
movement in children with ADHD resulting in balance problems. Dalaney (2008) introduces twelve signs of the
symptoms of sensory processing disorders, including very high or low level of activity, impulsivity, extreme
sensitivity to touch, distractibility, and so on that can be seen in people with ADHD.

Based on neuroimaging studies, Qiu et al. (2009) revealed that not only the prefrontal, but also basal ganglia
affect purposeful movements in children with ADHD. Davlin et al. (2011) suggest that hyperactivity is the most
obvious problem in children with ADHD.

The right hemisphere dysfunction, damage to the basal ganglia (due to the relationship between muscular
movement control and voluntary movements), frontal lobe, and prefrontal brain decrease intentional motor
activity and lead to hyperactivity that based on the definition by Ayres (1979), it is the sensory-theoretical
integrity of the relationship between brain and behavior. Davlin believes that sensory integration process brings
about the necessary context for correct sensory and motor understanding and thus appropriate motor responses.
The results of the study by Shimizu et al. (2014) suggest that children with ADHD, compared to children in the
control group, have significant problems in the process and sensory modulation behavioral and emotional
responses. Therefore, understanding the sensory-process problems in these children is important and can be of
help in symptomatology of this disorder. Treatment of ADHD is mainly based on medication, parent-centered
psychoeducational interventions, child-centered psychoeducational interventions, and hybrid psychoeducational
interventions, parent, and children training (Kazdin and Whitley, 2006). Child-centered psychoeducational
interventions include activities based on the etiology of the disorder and based on theories put forward the
treatment takes shape. The existing problems in the executive functions of the brain and sensory integration have
led to formation of treatments based on these two theories, and many studies support this theory and treatment
plans. Development and training of executive functions play a key role in the development of academic and
social abilities of children (Hughes et al., 1998; Semrud-Clikman et al., 2005). Teaching executive functions to
primary school children with ADHD type C improves the reduction of symptoms of ADHD and executive
functions significantly statistically improve (Papazian et al., 2009). Teaching problem solving is an effective
cognitive therapy to improve executive function in children with this disorder (Kray et al., 2011). Sensory
integration interventions reduce impulsivity and anger management in children with ADHD (Vargas & Camilli,
1999). Bundy and Murray (2002) consider assignments-based therapeutic approach as based on- sub-cortical
activation- sensory and coordination approach that can increase body response status, bilateral integration, eye
movements, and balance. The results of the study by Ibrahimi (2013) showed that sensory-motor integration
intervention with an emphasis on proprioceptive and vestibular senses (twice a week and during 12 sessions of
two hours) significantly improved ADHD. Access to treatment with the most effectiveness encourages the
researchers for further studies, and as studies suggest multi-dimensional problems of ADHD is possible by
incorporating some treatment approaches (Simpson et al., 2011). Due to the effectiveness of the treatments based
on executive functions of the brain and sensory integration, this study plans to study the effectiveness of
combining two therapeutic methods "executive functions" and "sensory integration," both of which are
treatments with considerable research evidence and emphasize neurocognition factors.

1.1 The Main Research Question
Does combination -therapy, based on executive functions and sensory integration child-centered, affect ADHD?
The hypotheses of the study include:

*  Combination-therapy, based on executive functions and sensory integration child-centered, affects attention
deficit syndrome in children with ADHD

*  Combination-therapy, based on executive functions and sensory integration child-centered, affects
symptoms of hyperactivity / impulsivity in children with ADHD.
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2. Method

The population of this study includes all primary school students of first, second, and third grade with ADHD in
Shiraz. In this study, from among the four districts of Shiraz, District 4 was selected randomly. To include a
greater volume of the population in the program, the researcher held training sessions for managers and
interfaces of boys’ primary schools of District 4 Shiraz to inform them of the research project. then to include
Education Site and the principals of boys’ primary school District 4 in the intervention program, through calls
Internet calls, the researcher informed them. By clinical interview, performing to CSI-4 parent form, and
according to the inclusion criteria [average intelligence range (can use school usual education without specific
problems), non-use of drugs, non-disability (blindness, deafness and disabilities physical), and the absence of
other psychological diseases], they were selected and after matching for age, parental education, and lifestyle
(living with both parents or one parent), 40 children were placed in two groups of control (n = 20) and
experiment (n = 20).

The sample group was randomly assigned to an experimental group (children) that receives the independent
variable and a control group that do not get any assignments. The independent variable in this study includes the
hybrid therapy based on executive functions and sensory integration, including 24 sessions of one hour and a
half, three times a week for 2 months in form of four groups of five people. Activities include five types of
activities, of which three are in the areas of executive function (1- concentration, 2- working memory, and 3-
behavior inhibition) and two types of sensory integration (4-stimulation of tactile system, 5- Simulation of deep
system), which were done according to collaboration and acceptance of children.

2.1 Activities of Increasing Concentration

walking with lighted candles in hand be careful not to go off, blowing the candle flame but not extinguish it,
walking with a book on the head and not letting it fall down, walking with a spoon in the mouth with a ball in it
not letting it fall down, giving a bell to the child to walk with and not let it sound, walking slowly on a straight
line as much possible, transferring rice with a small spoon from a bowl to another bowl.

2.2 Activities to Improve Working Memory

saying numbers from three and more and repetition by children, putting words card in front of him for 2 minutes,
and then turning them over to see how many words he remembers, looking at the word cards then removing one
(now which word is missing?), leaving objects on the table and taking them (saying what he remembers), telling
a few words and then asking the child to make sentences with the words he remembers.

2.3 Activities for Increasing Behavior Inhibition

asking questions with yes no answers, but the opposite answer must be given, sitting down and standing up
reversely and directly with hearing one jump up, two bringing the hand down, and three lifting the leg, playing
crow jump, saying the words and asking the kids to clap as many times as the dot of the words, drawing pictures
with the dominant hand and tapping the table with the other hand, statue game: when the word statue is said, the
child should stand still.

2.4 Activities for Stimulation of Tactile System

a light touch, using sponge or feather on face, crawl, crawling, walking on hips, rolling the ball back in the prone
position, scrubbing the whole body, performing arts activities such as finger painting, play, moving on the ball
back and forth, touch the people face and recognizing them, touching various objects.

2.5 Activities for Stimulation of Deep System

Transportation, crumpling the newspaper, walking on a stick, students’ turning around himself and repeating it
three times, child’s walking with his hands, crawling, passing under a rope that is about 30 to 40 cm above
ground, walking on the toe and heel, walking with a glass of water, bouncing with one leg.

Twenty-four hours before and after treatment sessions, in order to obtain the necessary information and data,
Child Symptom Inventory (CSI-4) of parent form was run. CSI-4 was developed in 1984 by Sprafkin and Gadow
based on DSM-III classification to screen behavioral and emotional disorders of children of 5 to 12 years old and
in 1994 along with the fourth edition, DSM- IV was revised. This questionnaire is one of the most
comprehensive grading scales of abnormal behavior that has a list form for parent and teacher scored at a 4-point
scale of never, sometimes, often and most of the times (Mohammad-Ismail, 2004). CSI-4 has two parent and
teacher forms. Parents form has 112 questions designed for 11 major groups and 1 additional group of behavioral
and emotional disorders, and teacher form has information from the academic setting and educational function of
children with 87 questions designed for screening nine emotional and behavioral disorders (Gadow & Sprafkin,
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1994).

In this study, the first group of disorders (Attention Deficit / Hyperactivity group), which contains 18 questions
was considered, first nine questions assess attention deficit and next nine question assess hyperactivity.

Two scoring methods are designed for CSI-4: the screening cut of score method and the symptom severity score
method. The screening cut of score method is scored based on never = 0 sometimes = 0, often = 1, and most of
the time = 1, and symptom severity score method is scored on a 4-point scale of never = 0, some sometimes = 1,
often = 2, and most of them = 3, scored (Mohammad-Ismail, 2004). In this study, the second way of scoring is
used. In the study by Gadow and Sprafkin (1994), done on the form SLUG (CSI-3R), the validity of the
questionnaire for 36 children with emotional disorders with test re-test method with an interval of 6 weeks for
ADD disorder with or without hyperactivity, defiance disorder, conduct disorder with and without aggression
was reported from 0.7 to 0.89. In this study, the Cronbach’s alpha for attention deficit hyperactivity was obtained
as 0.67 and 0.66 for hyperactivity.

3. Results
The descriptive findings:

Table 1. Descriptive information of the variables separately for process and group

Group Variable Level Frequency = Mean  The standard deviation Minimum Maximum
Experimental group  Attention Deficit ~ Pre-test 20 0.6521 2.43 17 27
Post-test 20 1.900 2.15 4 13
Hyperactivity Pre-test 20 21.45 2.60 15 26
Post-test 20 9.85 3.01 4 14
Control Attention Deficit  Pre-test 20 20.05 2.37 16 25
Post-test 20 18.20 2.21 14 22
Hyperactivity Pre-test 20 20.25 2.67 16 25
Post-test 20 19.60 2.46 14 23

To evaluate the hypotheses, analysis of covariance was used, so first the presumptions of this test are examined.
Results of Table 1 show the significance level values of all variables over 0.05 so data follow a normal
distribution

Table 2. Table of normality test of attention deficit variable in two steps

Variables Kolmogorov-Smirnov ~ The significance level
Pre-test of attention deficit 0.50 0.96
Post-test of Attention Deficit 1.06 0.20

Given that the use of parametric test has the assumptions that scores distribution is normal, in other words, the
condition of equality of variances should be established between groups, so Levene’s test was used. Table 3
shows that Levene’s test in post-test of the attention deficit is not significant, due to the lack of significance,
variances are equal. This is significant because it confirms the reliability of the upcoming results.

In attention deficit variable, significance value in the variable is level greater than (P>0.05), so with 95% level of
confidence the condition for equality of variances is established and covariance analysis is allowed to be used.

Table 3. Levene’s test to determine equality of variances

Variables F The degree of freedom 1 The degree of freedom 2 The level of significance
Attention Deficit post-test  2.10 1 38 NS (0.15)

In addition to Levene’s test in Table 4, it can be seen that F calculated for pre-test group interaction is not
significant, in the sense that the relationship between the dependent variable (Attention Deficit post-test) and
covariate (pre-test of Attention Deficit) is the same for all experimental groups as the regression line of all is
parallel. Thus, the presumption of homogeneity of the slope of the regression is observed
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Table 4. Regression homogeneity test for the use of covariance (Attention Deficit)

The level of significance F The mean squares  Degrees of freedom  Sum of squares  Resource change
NS(0.14) 2.24 241.73 2 483.46 Group * pre-test

According to Table 5, the results of post-test of attention deficit of children according to the type of group (P<
0.001, df=1, F=174.63) were significant. Thus, the experimental group compared to the control group had
reduction in attention deficit. The effect of intervention of the independent variable (combined teaching of
executive functions and integrity) is 0.82. This means that 82% of the variance of post-test scores of attention
deficit has been due to the impact of educating children. This means that the integrated executive functions and
the integrity education to children reduce children’s attention deficit disorder and the first hypothesis is
confirmed.

Table 5. Analysis of covariance to assess the effect of combined executive functions and sensory integration
training to children with attention deficit

Change source  Sum of squares  Degree of freedom  Mean square F Level of significance ~ Eta square
Pre-test 80.71 1 80.71 29.78 P <0.05 0.45
Group 473.35 1 473.35 174.63 P <0.05 0.82

The study the second hypothesis, there was needed to use the statistical method of analysis of covariance, so the
presumptions of this test are examined. Results of Table 6 show significance level values of all variables over
0.05, so data follow a normal distribution.

Table 6. Table of normality test of hyperactivity variable in two steps

Variables Kolmogorov-Smirnov  Significant level
Pre-test of hyperactivity 0.82 0.51
Post-test of hyperactivity 0.88 0.40

Given that the use of parametric test has the assumptions that scores distribution is normal, in other words, the
condition of equality of variances should be established between groups, so Levene’s test was used. Table 7
shows that Levine’s in post-test of the hyperactivity is not significant, due to the lack of significance, variances
are equal. This is significant because it confirms the reliability of the upcoming results.

In hyperactivity variable, significance value in the variable is level greater than (P>0.05), so with 95% level of
confidence the condition for equality of variances is established and covariance analysis is allowed to be used.

Table 7. Levene’s test for equality of variances

Variables F The degree of freedom 1~ The degree of freedom 2 The level of significance
Post-test of hyperactivity ~ 2.81 1 38 NS (0.07)

In addition to Levene’s test in Table 8, it can be seen that F calculated for pre-test group interaction is not
significant, in the sense that the relationship between the dependent variable (Hyperactivity post-test) and
covariate (pre-test of Hyperactivity) is the same for all experimental groups as the regression line of all is
parallel. Thus, the presumption of homogeneity of the slope of the regression is observed.

Table 8. Regression homogeneity test for the use of covariance (Hyperactivity)

Change source  Sum of squares  Degree of freedom  Mean square F Level of significance
Group pre-test 842.12 2 421.06 1.16 NS(0.29)

According to Table 9, the results of post-test of hyperactivity of children according to the type of group (P<
0.001, df=1, F=120.32) were significant. Thus, the experimental group compared to the control group had

74



ies.ccsenet.org International Education Studies Vol. 10, No. 4; 2017

reduction in hyperactivity. The effect of intervention of the independent variable (combined teaching of
executive functions and integrity) is 0.76. This means that 76% of the variance of post-test scores of
hyperactivity has been due to the impact of educating children. This means that the integrated executive
functions and the integrity education to children reduce children’s hyperactivity disorder.

Table 9. Analysis of covariance to assess the effect of combined executive functions and sensory integration
training to children with hyperactivity

Change source  Sum of squares  Degree of freedom  Mean square F Level of significance  Eta square
pre-test 47.69 1 47.69 7.36 P <0.05 0.17
Group 779.37 1 779.37 120.32 P <0.05 0.76

4. Discussion

The results of this study showed that combined therapy of executive function and sensory integration to children
reduces attention deficit and hyperactivity of the children. The goal of treatment of this disorder is to enable
children to overcome problems encountered during their life. Treatment should involve multilateral efforts,
although many treatments have created significant changes in child mental state, only a few could really treat the
child. Most of these children again manifest symptoms of the problem and need treatment follow up; treatment
based on etiology increases the likelihood of its success. In recent years, according to studies based on
neuroimaging, it has been shown that children with ADHD have problems in the cerebellum and frontal piece
with the basic functions of planning, organizing, decision-making, perception of time, inhibition and thinking
(executive functions of the brain) (Barkley, 2006). Moreover, the same abnormalities have been observed in the
three regions of the brains of people with ADHD: the prefrontal lobes, frontal lobes, basal ganglia (in particular,
caudal nucleus and globus pallidus), cerebellum, and corpus callosum (Nigg et al., 2002). Accordingly, treatment
designed based on the defects of executive functions and sensory integration has stronger theoretical foundations.
Since studies suggest that reduction of multi-dimensional problems of ADHD is feasible to be done through,
incorporating some treatment approaches (Simpson et al., 2011). Thus due to problems in executive functions
and sensory integration, the present research is trying to cause stimulation and neuroplasty of more and wider
areas of the brain by doing activities that have a direct impact on attention, working memory, behavioral
inhibition (components of executive functions of the brain), and sensory problems, problems with balance
(sensory integration components). This is while most studies have examined only one of these two issues and
designed activities related to the same defect. The results of this study are consistent with the results of the
research by Papazian et al (2009), which suggest that teaching executive functions to primary school children
with ADHD type C may improve symptoms of ADHD. Moreover, teaching executive functions plays a key role
in the development of social and academic abilities of children (Hughes et al., 1998; Klingberg et al., 2002). The
results of this study also suggest that sensory integration intervention reduces inappropriate behaviors, improves
concentration, reduces impulsivity in children with ADHD that are in line with the results of Hadlre (1997);
Stratton and Gailfus (1998); Vargas and Comili (1999); Hay et al. (2005); Arnold et al. (2008); Davlin et al.
(2011) and Ibrahami (2013).

5. Limitations

This study had some limitations. The experimental design with one test group makes generalization of the results
difficult. As a result, it is recommended that in future studies, experimental projects with higher generalization be
used.
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