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ARTICLEINFO ABSTRACT

Keywords: Background: In the recent years, there were several studies concerning the neurological soft signs (NSS)
attention deficit / in attention deficit / hyperactivity disorder (ADHD); however, there were no study addressing either the
hyperactivity disorder, possible relationship between these signs in children with ADHD and their mothers, or in proposing
neurological soft signs possible approaches in alleviating the ADHD signs, in the country.

Aims: The aim of this study was investigating the relationship between neurological soft signs and
neuropsychological problems in male children with ADHD, and furthermore proposing approaches in
alleviating the ADHD symptoms.

Methods: This was a mixed methods research, in which, in the first phase (Quantitative) descriptive and
correlational method was used, and in the second phase (Qulitative) according to the findings, the thematic
network (Attride and Stirling) was utilized in designing some activities for alleviating the signs of both
mothers and children. The statistical population was comprised of all of the male primary students in
Isfahan city, who were referred to five therapeutic centers in 2016. From 170 referred students One
hundred were randomly selected, and then both the students and their mothers were asked to complete
Cambridge neuropsychological questionnaire (1995. Data analysis was performed using Pearson
correlation test and multiple linear regression analysis.

Results: Following the analysis of data, the results of correlation and regression calculation, showed a
significant correlation between neurological soft signs in children and their mothers, (r= 0.23).
Furthermore, ther found positive correlations between total score of NSS in children with motor
coordination in mothers (r= 0.71); total score of NSS in mothers with motor coordination (r= 0.68) and
response control (r= 0.77) in children; and finally the correlation of subtest between mothers anf children
were significant as well. In the qualitative phase, the basic themes (NSS in mothers and children),
integrative themes (motor coordination, sensory integration and response control) and global themes
(designed activities) were specified throough using themathic network, and then therapeutic program was
compiled and validated for them.

Received: 18 Mar 2021 Conclusion: Significant relationship of NSS and ADHD signs between mothers and children suggested
Accepted: 14 Apr 2021 that there might be a neuropsychologic substrate for the signs, and accordingly the on-time diagnosis and
Available: 21 Mar 2022 implementing suitable therapeutic methods are necessary for both children and mothers.
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Introduction

Attention deficit/hyperactivity disorder (ADHD),
was regarded as a pervasive pattern of inattention,
hyperactivity and impulsive behavior, which is severe
than the same pattern of behavior in the normal
children and adolescents (Oh et.al, 2019). The
disorder was divided into three major categories
including inattentive, impulsive and mixed forms
(Breiber et.al, 2007). The children with ADHD
usually are weaker than their peer group in their
cognitive and social capabilities, may be less able to
comprehend taught materials, and may show anxiety
and worrying about school homework (Chambers
etal, 2016). Impairment in neuropsychological
functions was reported as the major symptoms of
ADHD, and among them impairment in attention,
executive functions, and working memory are more
prominent (Meyer et.al, 2011). In the recent years
there were increasing evidence that neurobiological
factors, including abnormalities in brain formation,
prefrontal lobe dysfunctions and abnormalities in the
secretion of dopamine and norepinephrine.
Neurological soft signs (NSS) were described as mild
sensory-motor impairments which may be arising
from deficits in the process of brain maturation. They
were classified in four groups: motor coordination,
motor integration, sensory integration and permanent
coordinative activities (Khooshabi et.al, 2007). Since
there was no previous study with the same objectives,
this study was conducted in an attempt to investigate
the possible relationship between NSS in the male
children with ADHD and the same signs in their
mothers, and furthermore designing a therapeutic
program for both of them.
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Method

This was a mixed method research, in which 100 male
children from elementary schools of Isfahan city who
were referred to psychotherapeutic centers were
randomly selected. They all had received the
diagnosis of ADHD by a psychiatrist. Cambridge
neuropsychological inventory (CNI) and Connors
parent rating scale (CPRS-48) were used in gathering
the data from children and their mothers. In the
quantitative phase of the study indices of descriptive
statistics including correlation coefficient was used to
investigate the relationship between NSS in the
children and their mothers. CNI administered in order
to find the raw scores of neurological soft signs in
both children and their mothers. CPRS-48
administered only on the mother in order to find raw
scores of ADHD in their children. In the qualitative
phase of the study, the thematic network approach
was used in order to find a reasonable pattern for the
therapeutic program. Thematic network is well
described by Atride and Stirling as a reasonable
approach in qualitative research designs. It was
widely used by the researchers in different branches
of science in the recent years (Abedi et.al, 2011). The
data was analyzed through SPSS-21.

Results

As shown in table 1, the results of regression analysis
suggested that there was a statistically significant
relationship between mother and children in
neurological soft signs. Another important finding
was that there were positive and significant
correlations in all of the subscales of the study; for
example, correlations between mothers and children
in motor coordination, total NSS score, and response
control were found as 0.71, 0.68, and 0.77
respectively.

Table 1. results of Pearson correlation coefficient of NSS between Children and mothers

NSS in children

Motor coordination

Sensory integration  Response control in

in children in children children
r p r p r p r p
NSS in mothers 0.23 * 0.02 0.68 ** 0.000 0.35 = 0.011 0.77 ** 0.000
Motor coordination in mothers ~ 0.71**  0.001  0.91 ** 0.000 0.21* 0.011 0.53 ** 0.000
Sensory integration in mothers 0.35 * 0.02 0.22 ** 0.001 0.73 ** 0.000 0.26 * 0.03
Response control in mothers 0.41 * 0.02 0/31 * 0.01 0.40 * 0.02 0.89 ** 0.001

*p<0.05 ** p<0.01
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According to table 2, the correlation between mothers
and children in neurological soft signs, was found as
0.23, and determination coefficient was found as
0.05, indicating that 5 percent of the changes of NSS
in children can be justified by the same signs in the
mothers. The second phase of this study was
concentrated on the formulation and compiling of a
program for improvement of ADHD signs and NSS
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signs in both children and mothers. In that phase of
the study, content validity ratio and content validity
index was calculated for the themes of the thematic
network. Table 3, depicted the values of content
validity for each of the themes, which included motor
coordination, sensory integration and response
control.

Table2. results of regression between NSS in children and mothers

Model Sum of squares DF  Mean of squares F R R? sig Durbin-Watson test
Regression 236.271 1 236.271 5554 2232 0.054 0.02 1.52
Residual 4168.719 98 42538 - - - - -
Total 4404.990 99 -
___Table 3 content validity of themes integration and response control) and global themes
Acllide G el (designed activities) were specified through using
Child Mother Child Mother th ti n k d th th ti

Motor coordination  0.84 0.88 1 1 emq IC NEtwork, ar! en therapeutic prograr_n_ was
Sensory integration  0.84 0.88 1 1 compiled and validated for them. Significant

Response control 0.69 0.79 0.92 0.94

Conclusion

This study was aimed firstly at investigating the signs
of ADHD in the children, and its possible relationship
with neurological soft signs in both children and
mothers; and secondly compiling a program for the
treatment of NSS signs in the children and their
mothers. According to the reports of Nigg et.al
(2000), the significance of neurological signs in the
children and their mothers indicated the same genetic
framework for the signs. Patankar et.al (2018)
suggested that similarities of dysfunctional
adrenergic and dopaminergic pathways may play a
role in the biological basis of the NSS signs. The first
phase of this study was a quantitative one, in which
the possible relationship between neurological sift
signs in the children with ADHD and their mother
was investigated. The results of this phase showed
that there was a significant correlation between
neurological soft signs in children and their mothers.
Furthermore, there found positive correlations
between total score of NSS in children with motor
coordination in mothers. In the qualitative phase, the
basic themes (NSS in mothers and children),
integrative themes (motor coordination, sensory

relationship of NSS and ADHD signs between
mothers and children suggested that there might be a
neuropsychological substrate for the signs, and
accordingly the on-time diagnosis and implementing
suitable therapeutic methods are necessary for both
children and mothers. According the results of
thematic network analysis, three subset of themes
including motor coordination, sensory integration and
response control were compiled, which can be
utilized appropriately as a pattern in the amelioration
of the signs.
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