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Abstract

Attention Deficit/Hyperactivity Disorder (ADHD) is a neuro-
developmental disorder which was diagnosed by three features
including: attention deficit, hyperactivity and impulsivity. This
study aimed to determine the effect of executive function training
based on daily life on reducing symptoms and improving adaptive
skills in children with ADHD. 16 children aged 7-10 years old
with ADHD were selected by random sampling method from
clients of the department of psychiatry in Babol hospital and were
divided randomly into experimental and control groups (n==8).
Subjects were assessed in two steps at pretest and posttest by
SNAP-IV and Barkley Functional Impairment Scale Children
and Adolescents (BFIS-CA). The intervention group received 11
training sessions (1 hour in each session) with their mothers. The
research findings showed that subjects of the experimental group
had significant reduction in posttest scores of SNAP-IV scale
than the control group. Significant reduction was observed in the
scores of BFIS scale in the experimental group for both Home-
school impairment and Community-Leisure impairment subtests.
According to findings executive function training based on daily
life leads to reduce ADHD symptoms and improve adaptive skills
in children with ADHD. It is concluded that executive functions
training based on daily life for ease of use and the applicability of
its methods can be used in different situations such as home and
school for reducing symptoms and improving adaptive skills in
children with ADHD.
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Introduction
According to the Diagnostic and Statistical before age 12~.It has t.hree subtypes: ADHD
Manual of Mental Disorders-5 (DSM- predominantly inattentive subtype (ADHD-I),

5) important feature of Attention Deficit/
Hyperactivity Disorder (ADHD) is stable
pattern of attention deficit/hyperactivity -
impulsivity which interferes with personal
function and evolution and also occurs

ADHD predominantly hyperactive/impulsive
subtype (ADHD-H) and ADHD combined
subtype (ADHD-C). Study of demographic
features showed that prevalence rate of ADHD
is about 5% in children and 5.2% in adults
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in most cultures [1]. The overall prevalence
of this disorder have been reported 11.4% in
Iran [2]. So, Attention Deficit/Hyperactivity
Disorder (ADHD) is important because of its
consequences. It not only causes difficulties in
childhood of patients, but also in most cases
affects their whole lives and costs too much
for the society [3]. It has been a long time that
this disorder has been known with impaired
executive functions. The cognitive pattern
which associates impaired executive function
with behavioral symptoms of ADHD has three
main symptoms of ADHD (hyperactivity,
attention deficit and impulsivity) that all are
subsets failure in inhibition (which is type of
executive functions) [4,5]. Study was conducted
to assess executive functions in children with
ADHD that stated different symptoms in
different individuals is because of the deficit
level in their executive function [6]. Also,
there are other studies which reported children
with Attention Deficit/Hyperactivity Disorder
(ADHD) experience changes in many important
structural components include inhibition,
sustained attention, working memory, abstract
thinking and performance planning [7-11].
Executive functions are self-command actions
which are used for self-control and the targeted
behavior [4]. These functions cover the skills
that are defined as activities such as sustainable
attention during doing homework, homework
decisions, planning and organizing the tasks,
self-initiation and needed flexibility to achieve
own goals [12]. Failure in these functions in
children with ADHD emerges symptoms such
as impulsive act, amnesia, lack of sustained
concentration and attention, failure to comply
with the program and failure of self-regulation
of affect, etc. Subsequent failure occurs in
psychosocial impairment skills. These children
compared with their normal peers are less
likely to have ability to identify environmental
components of emotional messages from its
informative components, to use the revision
and foresight for behavioral control, to use the
inner voice in order to guide their behavior
and to analyze and synthesize the different
aspects of the environment [13]. They have

impaired executive functions in daily life
such as relationships with parents, siblings,
peers and inabilities such as self-care, self-
protection and education competence which
is expected from children of different ages
[14]. Thus, theory of executive functions
in the pathology and treatment of ADHD
is important theory. Hence, in recent
decades, in addition to pharmacotherapy,
educational and psychosocial interventions
and treatments have been considered for
ADHD but the empirical support based
interventions are more important. In review
study which examined empirically supported
psychosocial interventions from 2008 to
2013 in the field of ADHD, psychosocial
interventions were divided into two general
categories of Behavioral Management
(BM) and Training Interventions (TI). The
Behavioral Management (BM) category
includes interventions which perform to
moderate and modify the environment of
children with ADHD; offered training to
parents, teachers and peers are these types.
The Training Intervention (TI) includes those
interventions that occur in the children with
ADHD including neurofeedback, cognitive
training (training of working memory,
attention and executive functions) and
organization skills training [15]. Among the
educational programs applied in the field of
executive functions, we can refer to computer
programs for working memory in children
with Attention Deficit/Hyperactivity Disorder
(ADHD). In this computer program, the span
board and the visual-spatial were tasked to
teach and strengthen the working memory.
The results of this study showed that this
computer program can improve working
memory in children and also can increase the
response inhibition and reasoning of these
children [16]. Another research investigated
the effects of working memory training
computer program on attention and working
memory in children with Attention Deficit/
Hyperactivity Disorder (ADHD) and learning
disabilities. Its results showed that the
educational software had significant impact
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on cognitive flexibility and working memory
[17]. In another study, the researchers used the
computerized cognitive training methods to
improve the executive functions in children with
ADHD. Training consisted of 25 sessions of 30-
40 minutes which were conducted at their homes
and parents monitored their children. When the
child completed the computer sessions, they
would give reward the child. In the end, parents
and teachers filled the measurement scales.
Parents reported the effectiveness of training
in the 10 components of executive functions
while the teachers reported the improvement
in only one of the components. One reason for
the difference between the parents' reports and
teachers' reports was described in the parent’s
awareness of treatment process [18]. There are
some other research in this area that include
cognitive-promoting software [19], attention
training program [20,21], rehabilitation of
inhibition executive function [22], working
memory training [23] and the inhibition
executive function training through games [24];
Inhibition executive function training, planning
and organizing based on narrative therapy [25]
and dozens of other studies have proved the
effectiveness of executive function training on
improving functions and symptoms of ADHD.
Educational and therapeutic programs can be
more successful when they are more effective
to act simultaneously on both the environment
and personal levels and consider different
dimensions of disorder. So considering the
importance of role of executive functions deficit
in etiology of the ADHD and deficit in adaptive
skills in children with ADHD [4-11,13,14]
as well as effectiveness of various training
programs in improving executive functions
and reducing symptoms [16-25], using
executive function training method with ease of
implementation and usable in different situations
would be necessary. In this regard, the present
study sought to evaluate the effectiveness of
executive function training based on daily life
which was designed by Dawson and Guare
in 2010 in children with ADHD. Difference
between this training and previous programs is
that unlike other educational practices that are

often in software this is practical training in
the context of daily life and therefore provides
more useful features for parents, teachers
and friends of children with ADHD. The
features of this program are in two levels of
child and environmental interventions thus
we can state that it has benefits to both the
psychosocial interventions of Behavioral
Management (BM) and Training Interventions
(TDand individually act for two etiological
factors of ADHD, i.e. the environmental
and neurobiological factors. According to
mentioned functional features for this method,
this study aimed to determine the effectiveness
of executive function training based on daily
life on reducing symptoms and improving
adaptive skills in children with ADHD.

Method

This study is a quasi-experimental research
and pretest-posttest with control group.
The population study includes children
with ADHD who referred to Department of
Psychiatry in Shahid Yahyanejad Hospital in
Babol, Mazandaran since November 2013
to March 2014.

Sample size was estimated 8 children in each
group based on G power software program for
2 groups of experimental and control groups.
The sample size consisted of 16 children aged
7 to 10 years old with ADHD who were not
on medication and were selected by purposive
sampling and randomly were assigned to 2
experimental and control groups (n=8). The
inclusion criteria were ADHD combined
subtype (ADHD-C) diagnosis, between
7-10 year-old, lack of medication and lack
of participation of any other educational
program or cognitive interventions in parallel
of present study and exclusion criteria were
predominantly inattentive subtype (ADHD-I)
and predominantly hyperactive/impulsive
subtype (ADHD-H) diagnosis, higher or
lower than 7-10 years age, receive medication
and participation of any educational program
or cognitive interventions in in parallel
of present study. The experimental group
received 11 sessions of executive functions
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training based on daily life and the control

group were on the waiting list.

-~

Records of 48 patients were
reviewed.

After reviewing the medical
records, 20 patients were
L4 selected for this study.
.

16 patients confirmed their
L willingness to participate in
the said study.

8 patients were in the control
group (waiting list) and did not
receive any training.

8 patients were in the
experimental group.

—

Data for 8 patients were analyzed.

Data for 8 patients were analyzed.

Chart 1 Information for participants

Data were collected by wusing Clinical
interview, SNAP-IV Grading scale and Barkley
Functional Impairment Scale- Children and
Adolescents (BFIS-CA).

Clinical interview: Clinical interviews are
the basis for important multidimensional
measure system for ADHD which in this study
was conducted by children specialists and
adolescent psychiatrist.

SNAP-1V  Grading scale: This scale was
established for the first time by Swanson, Nolan
and Pelham in 1980 to assess the symptoms
of ADHD. The scale has single form of 18
items for parents and teachers that the first 9
items identify ADHD-I and the second 9 items
identify ADHD-H. All the 18 items are used
to identify ADHD-C. Grading or responding
was done based on a Likert scale from 0 to 3
ranges. The total validity of this scale has been
reported 97% and for the subtypes 90% and
79% [26]. In Iran, also reliability coefficient
of scale by using the test-retest, Cronbach's
alpha coefficient and split-half coefficient has
been reported 82%, 90% and 76%, respectively

[27]. In the present study, this scale was used
to assess the symptoms of ADHD.

Barkley  Functional Impairment Scale-
Children and Adolescents (BFIS-CA):
BFIS-CA provides clinical data to assess
psychosocialadaptationskillsindailyactivities
for children ages 6 to 17 years old according
parents’ reports. This scale was developed in
2011 by Barkley. The scale has two parts. The
first part evaluates the impairment in 15 areas
of major life activities in which there are 9
areas of the Home-School factors and 6 areas
of Community-Leisure factors; the second
part includes 8 items about the impairment
related to community, society and school.
There is strong evidence that confirms the
reliability, validity and usefulness of this scale
to measure psychosocial adjustment skills
of children and adolescents in the daily life
activities. Reported Cronbach's alpha for the
total scale, the home-school factor, and the
community-leisure factor were reported 0.97,
0.94 and 0.96 respectively. Reliability of test
- retest was high for both the scales. Based on
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evidence, this scale has face validity and is also
sufficient criterion. The correlation factor was
obtained 0.82 between the home-school and
community-leisure dimensions [14].

Due to fact that the Barkley Functional
Impairment Scale has not been performed on
the Iranian population so it's psychometric
properties were examined. The internal
consistency method (Cronbach's alpha) was used
to evaluate the reliability of the questionnaire.
Cronbach's alpha coefficient of the questionnaire
was obtained 0.85 after reviewing data from a
sample of children with ADHD. The internal
consistency of home-school and community-
leisure subscales was calculated 0.74 and 0.73.
This scale was used in the pretest to assess
impairment in ADHD adaptive skills and in
the posttest to measure the effectiveness of the
treatment to improve these skills.

Data analysis was conducted by using SPSS-19
in both parts. The first part is devoted to the
descriptive findings, in these stages the statistical
indicators, such as mean and standard deviation
were used. In the second part, the analysis of
univariate covariance (ANCOVA) and analysis
of multiple covariance (MANCOVA) methods
were used to test the hypothesis of the research.
The study was conducted in several steps. Prior
to starting, informed consent was obtained
from parents of participants in the scheme. At
the first step of the study, after diagnosed by

psychiatrist, the BFIS and SNAP-IV scales
were completed by mothers. In the second
step, the experimental group participated in
the 11 one-hour session (30 minutes child and
30 minutes parent) that consist of two-training
sessions for the parent and 9 joint parent-
child training sessions once week. In the
first session, after the initial communication,
the process and what is going to happen
would be explained. A list of problematic
behaviors in children was prepared and
after determining whether any behavior or
sometimes problematic behaviors caused the
deficit of any executive functions, educational
priorities, clear behavioral goals and whatever
behaviors supposed to be treated will be
determined in each session. In subsequent
sessions, after reviewing and evaluating the
strategies used in the past week, the required
training would be assigned in relation to
the executive functions, interventions and
changes that need to be happened in the
environment. A total of 88 hours (11 hours
for each subject) was done within 11 weeks.
In the third step and after 11 sessions, during
separate session, the mothers of both the
control and experimental groups were asked
to go to the clinic for the posttests. Finally,
training sheets were given to the mothers in
whom the management of executive functions
was indicated in a detailed chart.

Table 1 The protocol of executive functions training based on daily

life activities

Session Session’s plan

I Meet the mother and explain the process sessions
2nd Self-control training

3 Evaluation and generalization
4t Self-regulation of affect training
5t Evaluation and generalization
6 Self-motivation training

70 Evaluation and generalization
gt Self-organizing training

9th Evaluation and generalization
10t Time Management training

I Evaluation and generalization

Results
Table 2 shows the mean and standard deviation

of ADHD-C scores of SNAP-IV scale for
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both the pre test and post test.
As Table 2, the experimental group compared
to the control group achieved lower mean

score of ADHD-C in post test. The analysis of
univariate covariance was used to determine
the significance of the differences.

Table 2 Descriptive statistics of ADHD-C scores of subjects in SNAP-1V grading scale

Dependent .
Variable Time Group Mean SD
Experimental 34.38 6.71
Pretest
Control 34.50 6.78
ADHD-C :
Experimental 15.88 6.89
Posttest
Control 3588 6.35

It should be noted before the univariate analysis
and multivariate analysis of covariance, the
presuppositions variable such as normal
distribution, variances homogeneity of variables
in 2 groups and coherence slope of the regression
line were examined. The Kolmogorov—
Smirnov test showed that variable distribution
is normal (p>0.05). Levene's test in variables
were not significant (F(l’l »,—2.80 & p>0.05)
which indicates same variance in both the
experimental and control groups. Also the slope

of the regression line shows the homogeneity
of it in two groups (F(m): 3.84 & p>0.05).
Table 3 shows that the pretest scores of
ADHD-C of SNAP-IV rating scale had no
significant effect during the posttest (F .=
3.32 and p>0.05). After controlling the pretest
scores, the effect of group for posttest was
significant (F(m): 42.18 and p<0.001 Partial
n2= 0.76). Thus, the experimental group
compared to the control group was significantly
reduced at posttest ADHD-C scores.

Table 3 Tests of between subjects effects in executive functions training based on daily life group on the ADHD-C

Source ?;Ii):gli ent Sum of Square Mean of Square F Partial Eta
Pretest 125.44 125.44 3.32 0.20
ADHD-C  Group 1590.98 1590.98 42.18% 0.76
Error 490.30 13

#p<0.01

Table 4 shows the mean and standard deviation
of home-school (HS) and community-leisure
scores (CH) of BFIS scale.

Table 4 shows that the mean scores of the
experimental group forhome-schoolimpairment

and community-leisure impairment in the
posttest decreased compared to the pretest,
whereas the mean score in the control group
increased in the posttest compared to the
pretest.

Table 4 Descriptive statistics on the mean scores of home-school impairment and community-leisure
impairment of participants based on Barkley functional impairment scale (BFIS)

Experimental Control
Group Pre Test Post Test Pre Test Post Test
M SD M SD M SD M SD
Home-School 425 128 2.3 122 421 066 426  0.59
Impairment
Community-
4.77 1.88 2.07 1.27 4.18 1.19 4.25 1.01

Leisure Impairment

Table 5 shows the results of analysis of
multivariate covariance between the two
groups in the combination of mean scores of
home- school impairment and community-
leisure impairment that the adaptive skills
had significant difference (F, = 36.68 and

@1

p<0.001;= Pillai's Trace 0.87; Partial n2=
0.87). As table 5, the analysis of each of the
dependent variables indicated the score of
home-school impairment subscale (F(m):

7597 and p<0.001 Partial n2 = 0.86),
and also the score of community- leisure
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impairment subscale (F L= 19.24 and p<0.001
Partial n2=0.61) in the experimental group had

a significant reduction in posttest compared to
the control group.

Table 5 Tests of between subjects effects in executive functions training based on daily life group on the scores of
home-school impairment and community- leisure impairment

Source  Dependent variable ~ Sum of Square df Mean of Square F Partial Eta
Home-School 17.79 1 17.79 75.97* 0.86
Impairment

Group )
Community- 19.82 1 19.82 19.24% 0.61
Leisure Impairment
Home-School 2.81 12 0.23
Impairment

Error .
Community- 12.36 12 1.03
Leisure Impairment

“p<0.001
Discussion

The present study aimed to assess the
effectiveness of executive function training
based on daily life on reducing symptoms
and improving adaptive skills in children with
ADHD. Results indicates the effectiveness
of executive function training based on daily
life on reducing symptoms in children with
ADHD.Thus the first hypothesis of research
is confirmed so it is consistent with some
other studies. Evans, Owens & Bunford in
2013 showed that one of cognitive training
for reducing symptoms of ADHD that have
empirical support is executive functions
training [15]. Also some other studies showed
that executive functions training is effective
method for reduce symptoms of ADHD [3.4,
11-13,17-19,21-25].

In this research, the opportunity for further
reflection and better planning to achieve the
objectives was given to the children by providing
challenging assignments and opportunities to
improve the executive functions and making
changes in environment by providing cues
and reminders and modified requests and also
parents’ accompaniment and supervision.
Followed by disproportionate responses to
situation and the time interval to return to
function would decrease due to the attention of
the unfinished distracting stimuli. The therapist
paid more attention to the executive functions
of time management and organization besides
the trainings to focus on their attention,
sustained attention, patience and emotional
inhibition ability and self-organize to subjects.

Training was done by telling story, painting
and crafts, the importance of these actions
were developed step by step instructions
and paying attention to signs for achieving
the goals. While these children in ordinary
conditions manifested the executive function
impairment in ADHD symptoms after training
they had significantly fewer symptoms of this
disorder than they had before.

Second hypothesis of this research is the
effectiveness of executive function training
on improving adaptive skills in children with
ADHD. Results revealed that the effectiveness
of executive function training on improving
adaptive skills in children with ADHD.Thus
the second hypothesis of research is confirmed
and therefore is consistent with some other
studies. Barkley in 2012, Dawson & Guare in
2010 and Rapoport in 2009 showed that deficit
in executive functions has important role in
deficit in the social and adaptive skills and
executive functions training is effectiveness
method for improving them. Some other
studies also showed executive functions
training has effect on improving adaptive
skills in children with ADHD [6,8,15].
Deficit in the social skills of children with
ADHD has status that they do not know how
to act appropriately or maybe they know good
method but do not do it exactly. Such flaws and
shortcomings in the social skills of children
may annoy their parents, teachers and peers
whit these behaviors and supposedly they
are not pleasant and may result in neglecting
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or excluding them [28]. Deficit in executive
function especially actions such as self-discipline
and self-organization for emotional inhibition
in children with ADHD largely explains this
inconsistency. Children behavior is such that
has negative reactions to others as consequences
and make vicious circle of reciprocal behavior
of child. Consequently, the present study tried
to break this vicious circle with training in
positive interactions with children and solving
problems and making changes in parents and
their environment besides executive functions
in the child's daily activities. Anticipating the
situations were part of training where in the child
may have problem. Anticipating these situations
has two advantages: First, to allow parents, if
possible, modify the environment and second
prevent the first answer provided in the child's
mind by examination and education possible
solutions to child. Therefore, the observed
improvement in adaptive skills of children after
training was the result of interventions that took
place in two individual and the environmental
levels. With regard to the applicability of
this intervention considerable results can be
achieved by training the people involved with
ADHD children (parents, siblings, teachers,
friends, etc.). Parents and teachers should
be very patient in training the appropriate
social skills to children with ADHD because
learning these skills is long process and chain
of necessary social skills to interact positively
with others such as eye contact, respect for
others, start conversation and other required
social skills, using reinforcement and praise,
exercises, role play and so on should be taught
in these children.

Study limitations included lack of reviews of
effectiveness of executive function training
on ADHD predominantly inattentive subtype
(ADHD-I) and predominantly hyperactive/
impulsive subtype (ADHD-H) on separation
and lack of control of comorbid disorders. Since
the mother was important members of executive
function training process so differences in
parent's level of education is another limitation
of current study. The present research offers
for future using executive function training in

school and in collaboration with teachers, to
increase sessions and duration of training and
then asses the neuropsychological effects of it
with brain imaging and asses effect of executive
function training in other clinical population
include; brain injury, autism spectrum disorder
and sleep disorders.

Conclusion

Executive functions training based on daily
life is effective method in reducing symptoms
and improving adaptive skills in children with
Attention Deficit/ Hyperactivity Disorder
(ADHD). This intervention is fully functional
method because of ease of use for parents,
teachers and other child's relatives. Another
advantage of this method is intervention in both
level of individual and environment that help to
integrate it. Considering that deficit in executive
functions is related to frontal lobe function so we
can state that the child's relatives can play role
of the external frontal lobe by use of executive
functions training based on daily life [10].
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